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License Nos. NPf-39
NPF-85

U.S. huclear Regulatory Conunission
Attn: Document Control Desk
Washington, DC 205S5

SUBJLCT: ticensee Event Report
Efmeric f0E ir'ating Station - Units 1 and ?

This LLR reports automatic actuations of the Unit 1 Primary Contai ment and
Reactor Vessel isolation Control S.ystem on Engineered Saf ety feature, ai ! other
Engineered Safety Features due to a loss of poner to the '1B' Reactor Protection
System /Uninterruptible Power Supply power distribution panel from a failed
inverter inductor.

Reference: Docket Nos $0-352
50-353

Report humber: 1-91-018
Revision Number: 00
Event Date: June 18, 1991

~

Report Date: July 18,1991
facility: Limerick Generating Station

P.O. Box A Sanatoga, PA 19464'

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

Very truly yours, 7--

(/)l%%
,

KOS:cah /

cc: T. T. Martin, Administrator, Region I, USNRC
1. J. Kenny, USNRC Senior Resident Inspector, LGS
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On June 18. 1991, an unexpected gross failure of an inductor in the Unit 1 'lB'
Reactor t'rotection System (RPS)/Uninterruptible Power Supply (UPS) inverter
inductor caused a loss of power to tN '10' RPS/UPS power distribution panel
(IBY160). This loss of power resulted in automatic actuations of the Primary
Containment and Reactor Vessel isolation Control System (PCRVICS) (Ells:JM), an
Engineered Safety feature (ESF). All systems responded as designesi and power
was restored to the panel within 18 minutn. An investigation conducted with
the vendor of previous inductor failures determined the failure to be due to an
inadequate design by the vendor, but was thought to be limited to newer
inductort. Preventive maintenance tasks which were written following previous
inductor failures to replace the newer inductors for all inverters on site on an
annual frequency have been expanded to include the older inductors.
Thermographic inspections will continue to be performed on all inverter
inductors on a quarterly frequency. If any indications of hot spots or
significant temperature differences are detected, the inductor will be replaced.
A modification had been initiated due to the previous inverter problems to
replace the currently installed inverters with more reliable equipment. This
modification is projected to be completed by the end of the next refueling
outage for each unit. I
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Unit Conditions Prior to the Lvent:

Unit I was in Operational Condition 1 (Power Operation) at 1001 power level.

Unit 2 was in Operational Condition 1 at 99f power level.

Description of the tvent:

4 i
On June 18, 1991, at 1842 hodrs, a fallure of an inductor in the Unit 1 'lu'
Reactor Protection System (RPS)/Uninterruptible Power Supply (UPS) inverter .

(EllSilNVT)causedalossofpowertothe'ltl'RPS/UPSpowerdistributionpanel
(IBY160). This loss of power resulted in automatic actuations of the Primary
ContainmentandReactorVesselisolationControlSystem(PCRVICS)(ills:JM),an
Engineered Safety feature (ESf), causing isolations of the f ollowing Unit 1
systems or subsystems by closing their outboard primary containment isolation
valves:

o DrywellChilledWater(DWCW)(Ells:KM),
o Reactor Enclosure Cooling Water (RECW) ((115:00),
o Primary Containment Instrument Gas (PCIG) (Ells:LK), and
o ReactorWaterCleanup(RWCU)(Ells:CL).

The following system lines received isolation signals but no valve motion
occurred since the associated valves were in the normally closed position

o Unit 1 Shutdown Cooling Mode of the Residual lleat Removal (RifR) system
(Ells:BO),

o Unit 1 RHR llent Exchanger Sample Drains and RHR Drain to Radwaste lines,
o Unit 1 RHR Heat Exchanger Vacuum Breaker (Ells:VACB) lines,
o Unit I and Unit ? Primary Containment Nitrogen Inerting,
o Unit I and Unit ? Primary Containment Purge Supply and Exhaust,
o Unit I and Unit 2 Primary Containment Exhaust to Reactor Enclosure

Equipment.

li addition, the following LSf s also initiated as designed due to the loss of
power to the RPS/UPS distribution panel. TheUnit1ReactorLnclosure(RE)
Heating, Ventilation and Air Conditioning (HVAC) system isolated. The 'O'
trains of the Standby Gas 1reatment System (5G15) (Ells:BM), a common plant
system, and the 2 nit 1 Reactor inclosure Recirculation System (RERS) (Ells:VA)
automatically initiated following the isolation of the normal RE HVAC.
Additionally, the common Ref uel floor HVAC system isolated.

Operations personnel immediately investigated the 'lll' RPS/UPS inverter
following the loss of power to panel IBYl60 and found an inductor in the 'lu'
static inverter smoking and sparking. The inverter was bypassed and the smoking'

and sparking stopped.

Main Control Room (MCR) operators. restored the 0WCW, RICW and PC1G systems by
1848 hours using PCRVICS isolation bypass switches in accordance with the Event
Procedure E-18Y160, " Loss of 1D RPS and UPS Power," Off Normal Procedure ON-ll3,
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" loss of RLCW," and General Plant Procedure GP-8, " Primary and Secondary
Containment isolation verification and Reset." 1he alternate AC pewer supply to
the 'IB' RPS/UPS bus was placed in service restoring power to the RPS/UPS power
distribution panel at 1900 hours. All remaining isolations were reset by 1930
hours. The durat10n of the loss of power to the IDYL 60. panel was 18 minutes.
The failed inductor was replaced and the inverter was tested for proper
operatton on June 19, 1991.

A four hour notification was made to the NkC at 2136 hours on June 18, 1991, in
accordance with the requirements of 10CfRSO./?(b)(2)(ii), since this event
resulted in automatic [$f actuations. 1his report is being submitted in
accordance With the requirements of 10CfRbO./3(a)(2)(iv).

Analysis of the [ vent:

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. All 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 imn.ediate corrective actions were not taken quickly enough by licensed MCR
operations personnel, the potential exists that this event could have resulted,

in securing of the Reactor Recirculation Pumps followed by a plant shutdown.
Plant shutdown could have also been required due to Drywell temperature and
pressure increases as a result of the isolation of DWCW and the resultant loss
of Drywell cooling. Additionally, if the PCIG system were left out-of-service
for on extended period of time, the Main Steam isolation Valves (MSIVs) could
have drif ted closed, resulting in a reactor trip and subsequent challenges to
safety-related systems,

i

| Immediate and follow-up actions for this type of event, loss of power to an RPS
power distribution panel, are provided in procedures [-10(160, ON-ll3, and GP-8.'

Licensed MCR operators receive requalification trotning to review and practice
|

responses to simulated plant transients of this type. lhis training reinforces
immediate operator actions, miniml/ing the time that systems are isolated, and,

i teducing the impact on the plant. lherefore, as a result of'this adequate
procedural guidance, training, and prompt operator actions, the consequences of
this type of event are minimized,

r
| Cause of the fvent:
1

The proximate cause of this event was the unexpected gross failure of an
inductor in the '10' RPS/UPS inverter, lhe failure of the inductor caused a

'

reduction in output voltage of the inverter causing the ilB' RPS/UPS bus
! undervoltage relays to trip, this caused the loss of power to the '10' RPS/UPS

power distribution panel; thereby, initiating the resultant ESf actuations due
to loss of logic power. Instrumentation and Controls (l&C) technicians
performed tests of the inverter circuitry and verified that only the inductor
failed.

4.c,y.. . .
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As a result of previous inductor failures an investigation was conducted with
the inverter manufacturer, [xide llectronics, to determine the cause of the
inductor failures. The inductor faliure is believed to be due to an inadequate
design by Exide Electronics. The failed inductor in this event, manufactured in
1977, exhibited similar symptoms to previous inductors. The type 11 insulation
used in the manufacturing of the inductor is designed for a temperature of
g,~ oximately 356 degrees f. Several of the inductors manufactured in 1987
found in Exide inverters at timerick Generating Station (tGS) have had operating
temperatures as high as 400 degrees I. I'nese elevated temperatures shorten the
service life of the inductor, resulting in insulation breakdown and coil
failure. Thermographic inspections performed by Maintenance personnel on
January 24, 1991 revealed that inductors manufactured in 1971 were not operating
at elevated temperatures and the failure mechanism was believed to be limited to
inductors manufactured in 1987.

C_orrective Actions:

As a result of previous inductor f ailures, preventive maintenance (PM) tasks
were written to replace the inductors in the RPS/UPS, security, and computer
inverters on an annual frequency. Since thermographic inspections performed on
January 24. 1991 revealed that inductors manufactured in 1977 were not operating
at elevated temperatures, the PM tasks were removed from the PM baseline
schedule for these inductors in f ebruary 1991. Since this event resulted from
the failure of an inductor manufactured in 1977, the PM tasks have been restored
in the FM baseline schedule to replace all inductors on all inverters on an
annual frequency. Thermographic nspections will continue to be performed on
all inverter inductors on a quarterly frequency. If any indkations of hot
spots or significant temperature differences are detected, the inductor will be
replaced at that time.

A modification had been initiated due to previous inverter problems to replace
the Exide RPS/UPS and security static inverters with more reliable equipment.
This modification is expected to be completed by the end of the next refueling
outage on each unit, currently scheduled for the Spring of 1992 and 1993 for
Unit I and Unit ? respectively.

,

Previous Similar Occurrences:

Two previous events reported in LGS Unit 2 llR ?-90 007 and Security tvent
Report 90-003 reported a loss of power due to f ailure of inveiter inductort
following these 9 11ures, an investigation into the cause, ia oiving the
inver*er manu'acturer, was begun.

The corrective actions for these previous events would not have prevented this
'

event since this event resulted f rom an unexpected equipment f ailure. lhe
corrective actions identified pertained to inductors manufactJred in 1987
because the inductors manufactured in 1977 had not been experiencing high
operating temperatures resulting in failure.

Tracking Codes: B: Design, manuf act, constr/ install deficiency

. 3.o. w.
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