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ABSTRACT.

At 1720 hours on December 20, 1991, UNIT ONE was in the RUN mode at 100% of rated
core thermal power., Reactor Protection System (RPS) Bus 1A unexpectedly lost
power. This caused a 1/2 scram and Primary Containment Isolation (PCI) Groups 1,
11, and 111 isolation signals to be received in the Contro) Room. It also cousod
Reactor Water Clean-up (RWCU)pumps to trip, and Control Room Vents and Reactor
Building Vants to Ysolate as designed.

The loss of power was due to an undervoltage trip on an Electrical Protection
Assembly for the RPS 1A Motor-Generator (M-G) Set. At 1735 hours, RPS Bus 1A was
energized from 1ts reserve feed. The 1/2 scram and PCI Group Isolations were reset,
and RWCU, Control Room Vents, and Reactor Bullding Vents were returned to service.

The apparent cause of the event Vs low generator output voltaye. The exact cause
for the drop In voltage 1s unknown, No apparent electrical load failure was
discovered during the investigation. The possible causes are believed to be normal
wear or corrosion of the voltage regulator rheostat at the point of previous
adjustment, or a spurious voltage regulator fallure. After adjusting the rheostat
for a higher generator output voltage, the M-G Set functioned properly and was
returned to service.

The Station 1s investigating replacement of the voltage regulator and rheostat.
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PLANT AND SYSTEM IDENTIFICATION:
General Electric - Bolling Water Reactor - 2511 MWt rated core thermal power,
EVENT IDENTIFICATION:  Loss of Power to 1A RPS Bus caused by EPA 1A-1 tripping on
undervoltage due to low MG Set output voltage.
A CONDITIONS PRIOR TQ EVENT:
Unit: One Event Date: December 20, 1991 Event Time: 1720

Reactor Mode: 4 Mode Name: RUN Power evel: 100%
This report was inftiated by Deviation Report D-4-1-91-16).

RUN Mode (4) « Run « In this position the reactor system pressure s at or above
825 psig, and the reactor protection system 15 energlzed, with APRM protection and
RBM interlocks In service (excluding the 15% high flux scram),

B.  DESCRIPTION OF EVENT:

At 1720 hours on December 20, 1991, UNIT ONE was in the RUN mode at 100% of rated
core thermal power. At this time, Reactor Protection System [JC) (RPS) Bus [BU) 1A
unouptctodl; ost power. As expected when RPS Bus 1A Power 15 lost, & 1/2 scram
sicnal and Primary Containment Isolation [JM, NK] (PC1) 1/2 Group I, 11, and 111
isolation signals were recelved on the 901-5 (PNL) in the Control Room. The power
loss subsequently caused Reactor Water Clean-up [CE) (RWCU) A & B pumps [P) to trip
as designed, Control! Room Vent [VI) and Reactor Bullding Vent [VA) 1solations to
occur as designed. A des'gned autostart of Standby Gas Treatment [BH) (SBGT) did
not occu; because SBGT was already running at the request of fuel Handling

personnel .

The Shift Engineer sent a Shift Foreman and an Equipment Operator to the Auxiliary
Electric Room to Investigate. They found that the power loss was due to RPS Bus 1A
being disconnected from 1ts normal power suppply, the RPS 1A Motor-Generator (M-G)
Set [MG, JC], by an undervoltage trip on [lectrical Protection Assembly (52, JC)
(EPA) 1A.1. The cause for the trip was unknown at that time.

At 1735 hours, 1A RPS was energlized from 1ts reserve feed and the 1/2 scram and the
PCI 1/2 Group I, I, and 111 Ysolations were reset. RWC!, Reactor Bullding Vents,
and Control Room Vents were returned to service. MWork Request #Q97004 was
inftiated to Investigate the cause for the undervoltage trip on EPA 1A-).
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An Emergency Notification System (ENS) phone notification was completed at 1940
hours on December 20, 1991, as required under 10CFRS0. 72(b)(2)(11),

On December 21, 1991, Operational Analysis Division (DAD) personnel successfully
performed a vcr!f'cut1on of the undervoltage, overvoltage, and underfrequency trips
for the \A-\ and 1A-2 EPA's.  Each EPA trip requives that the trip condition exist
for a minimum of 3 seconds. All trips occurred properly, lnclud!ng the
undervoltage trip for EPA 1A.1, which occurred at approximately 108 volts,

cause for the prior trip could be found. RPS Channel A was left on reserve powcr
while the investigation continued.

Becaute the cause for the trip could not be determined, preparations were made for

conducting a load test on the 1A MG Set. A recorder was set up to monitor voltage

:E E?o EPA's, at the Voltage Regulator [RG), and at the Generator [GEN) Exciter
XCJ.

At 1440 hours on December 30, 1991, & one hour load test was conducted on the 1A
RPS WG Set. A load approximately equal to the normal load, 54 amps, was
maintained without tripping the M-G Set. The voltage output from the M-G Set was
111.1 volts, as measured by a digital voltmeter [E]1) during the test., The
voltmeter on the front of the 901.52A M.G Set Control Pane! was reading
apgrOuinmtoly 112.5 volts. The voltage & normally maintained between 115 and 120
volts.

On January 2, 1992, EM techniclians adzustod the Voltage Adjust Rheostat [RHE) for
the Voltage Regulator to obtain a voltage output for the 1A M-G Set of 118.3 volts.

At 1900 hours on January 3, 1992, the 1A M-G Set was successfully returned to
service.

C.  APPARENT CAUSE OF EVENT:

This report 1s being submitted to comp'y with 10CFRS0,73(a)(2)(Yv);  ““e licensee
is required to report any event or condition that resulted in manual « automatic
actuation of any Engineered Safety Feature [JE) (ESF), including the k i, except '«
actuation which 1s part of a preplanned sequence during testing or reactor
operation.* The Control Room Vent and Reactor Bu!ld\ng Vent isolations, and the
1/2 Group 111 which caused the RWCU pumps to trip are ESF actuations.

The apparent cause of the EPA undervoltage trip 1s that the 1A MG Set output
voltage dropped approximately 2.5 volts, from 115 volts indicated on the 901-52A
panel to 111.1 volts actual. It is belteved that a voltage dip occurred coincident
with the existing low voltage condition, which tripped the 1A-) EPA.  The exact
cause of the voltage drop 1s not known., No apparent electrical load fallure was
discovered during the investigation. The following are considered to be
possibilities: (1) normal wear of the Volta?e Adjust Rheostat for the Voltage
Regulator, and (2) spurious fatlure of the Voltage Regulator.
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The Voltage Adjust Rheostat was adjustied for a voltage output of 118.3 volts, and
there have been no further signs of degradation. The rheostat 15 belleved to have
developed a flat spot or corroston at the point of the previous adjustment due to
normal wear at that ?o\nt over a tonr period of timo. The Voltage Regulator and
rheostat were visually iInspected while installed, and no signs of heat damage or
any other degradation ¢-uld be found.

As per Station P, scedure QOS 005.512, OPERATOR'S SURVEILLANCE/TURNOVER SHMEETS U-1
EQUIPMENT OPERATOR, the voltage for the RPS 1A-M-G Set as provided by the voltmeter
on the 901.52A panel is recorded once per shift. The last voltage reading recorded
before the trip was 115 volts, and this was taken the same shift during which the
trip occurred. Previous recordings show that the voltage had been maintained
steadily at 115 volts prior to this event,

Although not a contributing cause to this event, QCS 005-512 specifies a high and
low 1imit for RPS M.G Set voltage of 120 and 110 volts respectively. The trip
setpoint for the EPA 15 0B volts « 2.7 volts for the undervoltage trip, and 126.5
volts +3.1 volts, 3.2 volts for the overvoltape trip. The low 1imit of 110 .olts
is within the possible range of the EPA trip setpoint.

Additionally, although not a contributing cause, the voltmeter on the 901-52A pane!
read high by approximately 1.5 volts when compared to the Quality Assurance
qualified digital voltmeter used during the load test,

SAFETY ANALYSIS OF EVENT:

The safety of the public and plant personnel was not affected by this event, RPS,
SBGT, RWCU, Control Room Ventilation, and Reactor Building Ventilation functioned
as designed throughout the event.

The loss of the 1A RPS Bus caused a trip of the Channel A RPS trip logic rosultin’
In a 1/2 scram.  Since the logic of RPS {5 one-out-of-two taken twice, any trip o
a protective instrument on Channel B would have caused a reactor scram as
designed. Therefore, the loss of the 1A RPS Bus placed the RPS in a safe, or
tripped condition, such that the RPS would have functioned as designed to help
safely shutdown the reactor {f conditions had requirved 1t.

CORRECTIVE ACTIONS:

The immediate corrective actions taken were to establish reserve power to the 1A
RPS Bus, reset the 1/2 scram and 1/2 Group 1, 11, and 111 Isolations, and restart
RWCU, Reactor Bullding Ventilation, and Contro)l Ruom Ventilation,

The Voltage Adjust Rheostat for the Voltage Regulator was adjusted and the M-G Set
was returned to service.
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Further corrective actions will be: (1) to calibrate the voltmeter and ammeter

| [11) on the M-G Set control panels for all PRS M-G Sets (NTS #2542009116101). (D)
to adjust the voltage output for the 18, 2A, and 2B RPS M-G Sets to 118 4 0.5 volts
(NTS #2542009116102), (3) to revise QOS 005-512 and QOS5 005-518, the Unit Twe
equivalent, to specify a lower and h!gher Hmit for RPS M-G Set voltage of 114
volts and 121 volts, respectively (NTS #2542009116103). Work Reguests Q97322
Q97323, Q97324, and Q97325 were written to accomplish (1) and (2) above.

Additionally, the Station wil) dnve. . ote replacement of the Voltage Ad{ust
Rheostats and Voltage Reguiators for all four RPS M-G Sets (NTS #2542009116104) .

F. PREVIOUS EVENTS:

There have been four similar previous events reported as Deviation Reports (DVR) at
Quad Cities Station. These ace summarized below:

DATE DVR# DESCRIPTION OF EVENT
6-6-B0 4-1-80-39 Lo:: of RPS Bus 1B due to burned up undervoltage trip
coll,
! 9.20-82 4-2-02-40 Loss of RPS Bus ZA due to unknown cause - this was

Investigated under Work Request Q2'764. The probilem
did not repeat and the Work Request was closed out
with no actions taken.

B-5-84 4.2-84.4) Loss of RPS Bus 2B due to fallure of the 2B M-G Set
motor .
2-19-91 4.1.91.3] Loss of RPS Bus 'B due to mechanical vibrat' wa in the

underfrequency relay contacts.

A nationwide Nuclear Plant Reltability Data System (NPRDS) search was conducted for
fallures of RPS voltage regulators. Twelve similar events have been reported which
occurred at other plants, and are summarized below:

Number of Fallures Description and Correction Action
6 Unknown fallure of voltage regulator attributed to a defect or
normal wear and aging - replaced voltage regulator,

4 Dirty or bad voitage adjust rheostat or potentimoter - replaced
rheostat or the entire voltage regulator,

3 Overheating of resistors in the voitage regulator - replaced
voltage regulator,
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G.  COMPONENT FAILURE DATA:

The M-G Set 1s General [lectric (GE) mode! number 5L54326A22Y32. The generator
GE mode! number 55J4326A22Y35. The Voltaxg Regulator, which 1§ considered to be a

xiocopl't of the generator circultry, s

mode | number 3300A03BO00S .
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The Voltage

djust Rheostat, an external plecepart of the Voltage Regulator, 1s manufactured by
Ohmite, model W,
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