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Unit Conditions Prior Lo the Lvent:

Unit 1 was in Operational Condition 1 (Power Operation) at 100% power level,
Unit 2 was in Operational Condition | at 99% power level,

Description of the fvent:

On June 18, 1991, at 1842 hours, a tailure of an inductor In the Unit 1 18’

Reactor Protection System (RPS)/uninterruptible Power Supply (UPS) inverter
ztllelNVI) Caused a 1088 of power Lo the '1B' RPS/UPS power distribution panel

IBY160), This loss of power resulted in automatic actuations of the Primary
ontainment and Keactor Vessel lsolation Control System (PCRVICS) (E1IS:IM), an
Engineered Safety feature (ESF), causing 1solations of the following Unit
Sy:tcns or subsystems by closing thelr outboard primary containment 1solation
valves:

Orywell Chilled Water (OWCW) (L11S:kM),
Reactor Enclosure Cooling Water (RECW étlls:CL).
Primary Contatnment Instryment Gas (PCIG) (Ei18:0K), and
0 Reactor wWater Cleanup (RWCU) (E118:CH).
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The following system 1ines received 1solation signals but no valve motion
occurred since the associated valves were in the normally closed position:

0 ??:}slag?utduwn Cooling Mode of the Residual Heat Removal (RHR) system
180) ,

Unit 1 RHR Heat Exchanger Sample Uraing and RHR Dratn to Radwaste 1ines,

Unit 1 RHR Heat txchanger Vacuum Breaker (E115:VACE) 1ines,

Unit 1 and Unit 2 Primary Containment Nitrogen Inerting,

Unit 1 and Unit 2 Primary Containment Purge Supply and fxhaust,

Unit | and Unit 2 Primary Containment Exhaust to Reactor *nclosure

Equipment .

L addition, the fullowing ESFs alse Initiated as designed due to the loss of
power to the RPS/UPS distribution panel, The Unit | Reactor Enclosure (RE)
Heating, Ventilation and Alr Conditioning (HVAC) system fsolated, The 'B'
trains of the Standby Gas Treatment System (SGTS) (EIIS:6M), a common plant
system, and the .nit | Reactor Enclosure Recirculation System (RERS) (E11S:vA)
automatically initiated follow'n? the 1sulation of the normal RE HVAC,
Additionally, the common Refue! Floor MVAC system isolated,

0000

Operations personne)l immediately investigated the '1B' RPS/UPS inverter
following the loss of power to panel 1BY160 ana tound an inductor in the ‘18

‘ static inverter smoking and spareing, The inverter was bypassed and the smoking
and sparking stopped.

Main Control Room (MCR) operators restored the DWCW, RECW and PCIG systems by
1848 hours using PCRVICS isolation bypass switches in accordance with the tvent
) Procedure t-1BY160, "Loss of 1B RPS and UPS Power," Off Norma) Procedure ON-113,

KA FORY Besa
LA



TRENEage MM W R W R U m R Tw  EE eg TR
. |

! born 8086 WA WUELEAR MEBULATERY COMMIBON
- Y. LICENSEE EVENT HEPORY (LER) TEXT CONTINUATION ARPROVED OME KO 31800104
ERRER 85 A
W [T LEW NUMEER PADL

[vead | EETIROY VRIOW

Limevick Generating Station, Unit |

.n.,.f’_-"L?_LfL"-L*Uil? 91 "'"111 [8 “OLO,QLUS' U |4

[TERT 1 wae anowe & wwiwns wao somamer WAL b B/ 30 111

|
|
| “loss of RECW," and General Plant Frocedure GP-8, “Primary and Seconcary \
| Containment Isolation Verification and Reset." The alternate AC power supply Lo |
the '1B' RPS/UPS bus was placed in service restoring power 1o the RPS/UPS power
distribution pane! at 1900 hours. A1)l remaining fsolations were reset by 1930 ‘
| hours, The duration of the loss of power Lo the 1BY160 pane!l was 18 minutes, |
| Ihe falled Inductor was replaced and the 1averter was tested for proper
operation on June 19, 1991,
l
\

A four hour notification was made 1o the NRC at 2135 hours on June 18, 1991, in
accordance with the requirements of 10CFRS0.72(b)(2)(11), since this event
resulted in automatic £5F actuations, This report is being submitted in
accordance with the requirements of LOCFRS0,73(a)(2)(1v).

Analysis of the Lvent: |

The 1solations were bypassed or resel in accordance with plant procedures and

. the systems were restored expeditiously by operators, preventing any adverse

| impacts on plant systems., Al systems responded as designed during the loss of
4 power to the RPS/UPS power distribution panel. There was no release of

' radioactive material Lo the environment as a result of this event,

If immodiate corrective actions were not taken quickly encugh by licensed MCR
{ operations personne!, 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 Drywel!l temperature and
pressure Iincreases as a result of the isolation of DWCW and the resultant loss
of Drywell cooling., Additionaliy, 1f the PCIG system were left oul-of-service
| for an extended period of time, the Main Steam lsolation Valves (MSIVs) could
have drifted closed, resulting in & reactor trip and subsequent challenges to
sufety-related systems,

l

} Immediate and follow-up actions for this type of event, loss of power Lo an KPS
| power distribution panel, are provided in procedures (-16Y160, ON-113, and GP-8,
| Licensed MCR operators receive requalification training to review and practice

| responses to simulated plant transients of this type, This training reinforces
{ fmmediate operator actions, minimizing the time that systems are 1s0lated, and

| reducing the impact on the plant, Therefore, as a result of this adequate
procedural guldance, training, and prompt operator actions, the conseguences of
this type of event are minimized,

E Cause of the tvent:
l
|
|

The proximate cause of this event was Lhe unespected gross fallure of an
inductor in the '1B' RPS/UPS inverter. The failure of the inductor caused 4
reduction 1n output voltage of the inverter causing the '1B' RPS/UPS bus
underveltage relays to trip, This caused the loss of power Lo the '1B' RPS/UPS
power distribulion panel; thereby, initiating the resultant ESF actuations due
to loss of logic power. Instrumentation and Controls (1&C) technicians
performed tests of the inverter circuitry and verified that only the inductor
failled.
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As a result of previous inductor fallures an investigation was conducted with
the inverter manufacturer, Exide Llectronics, to determine the cause of the
inductor failures, The irductor fatiure 15 believed 1o be due to an inadequate
design by Exide Clectronics. The falled inductor in this event, manufactured in
1977, exhibited similar symptoms to previous inductors, The type M insulation
used in the manufacturing of the inductor 1§ designed for & temperature of
Srreoximately 356 degrees F. Several of the inductors manufactured in 1987
foung 1n Exide inverters at Limerick Generating Station (LGS) have had operating
temperatures as high as 400 degrees . Tnese elevated temperalures shorten the
service 1ife of the inductor, resulting in insulation breskdown and coil
fatlure, Thermographic inspections performed Ly Maintenance personne! on
January 24, 1991 revealed that inductors manufactured in 1977 were not operating
al elevated temperatures and the fallure mechanism was believed Lo be l1imited to
inductors manufactured in 1987,

Lorrective Actiony:

As @ result of previous inductor fa,lures, 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 Lasks were removed from the PM base)ine
schedule for these Iinductors in February 1991, Since this event resulted from
the failure of an inductor manufactured in 1977, the PM tasks have been restored
in the PM baseline schedule to replace al) 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 indications 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 1s expected Lo be completed by the end of the next refueling
outage on each unit, currently scheduled for the Spring of 1992 and 1993 for
Unit 1 and Unit 2 respectively,

Previous Similar Uccurrences:

Two previous events reported 1o LGS Unit 2 LER 2.90-007 and Security fvent
Report 90-003 reported a 1085 of power due to failure of inveitsr inductors
Following these ““ilures, an investigation into the cause, 1.voiving the
Inverter manu’acty er, was begun.

The corrective actions for these previous events would not have prevented this
event since this event resulted from an unexpected equipment failure, The
corrective actions identified pertained to inductors manufactured in 1987
because the inductors manufactured in 1977 had not been experiencing high
operating temperatures resulting in fallure,

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