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by plant operators.

material to the environment,
of power to the RPS/UPS power distribution panel.
or reset and the systems were restored expeditiously by operators in accorgance
The cause of this event was & damaged connector in the
'2B' RPS static inverter circuitry coupled with troubleshooting being performed
A1l static inverters were inspected for damaged connectors
Preventive and Corrective Maintenance

with plant procedures.

and no other problems were identified.
work was completed on the Technica! Support Center (TSC) and RPS static
inverters, and the alternate power supply was restored on November 21, 1990,
Procedures will be revised by December 7, 1990, to add steps to inspect the
static ‘nverters for any identified trouble prior to placing or removing the
modules from service.
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On November 1, 1990, &t 0602 hours, various actuations of the Primary
Containment and Reactor Vessel lsolation Controi System (PCRVICS), an Engineered
Safety Feature (ESF), and a channel 'B' Reactor Protection System (RPS) half-
scram occurred, due to the unexpected tripping of the '2B2' RPS static inverter
or alternate power supply output circuit breaker, resulting in a 10ss of power
to the RPS/Uninterruptible Power Supply (UPS) power distribution panel.
consequences of this event were minimal and there was no release of radiocactive
A1l systems responded as designed auring the loss
The isclations were bypassed
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Unit Conditions Prior to the Event:

Unit ¢ was in Operating Condition 1 (Power Operation) at 100X power level.
Unit 1 was in Operating Condition & (Refuel) at 0% power level.

The Technical Support Center (TSC) Static Inverters were being removed from
service to support maintenance activities.

Desciption of the Efvent:

Un November 1, 1990, at 0602 hours, various actuations of the Unit 1 and Unit 2
Primary Containment and Reactor vessel Isolation Control System (PCRVICS)
(EITS:IM), an Engineered Safety Feature (ESF), und a Unit 2 'B' channe) Reactor
Protection System (RPS) (EIIS:JD) half-scram, occurred due to the unexpected
tripping of the '2B82' RPS static inverter or alternate power supply output
circuit breaker (EIIS:BKR). This output breaker trip resulted in a loss of
power tc the Reacter Protection System/Uninterruptible Power Supply (RPS/UPS)
power distribution panel (ETIS:PNL), 2BY160.

This 108s of power resulted in isolation of the following systems or subsystems
by closing their outboard primary containment isolation vaives:

o) Unit 2 Drywel) Chilled Water (OWCW) (E1IS:KM),

0 Unit 2 Reactor Enclosure Cooling Water (RECW) (ET11S:CC),

0 Unit 2 Primary Containment Instrument Gas (PCIG) (EIIS:LK),
0 Unit 2 Reactor Water Cleanup (RWCU) (EIIS:CE),

0 Unit 2 Residual Heat Removal (RHR) (EIIS;BO) nheat exchanger vacuum
breaker (EIIS;B0) lines,

0 Unit 2 Primary Containment Nitrogen Inerting, and

0 Unit 2 Drywell Sump, Suppression Pool Cleanup (E1IS:CG) and Traversing
Incore Probe System (EIIS:IG).

In addition, the followina other ESF or partial €5F actuations occurred:
(4} Unit 2 Reactor Enclosure ventilation system isclation (EIIS:VA),
0 Common Refuel Floor ventilation system isolation,
0 '28' Reactor Enclosure Recirculetion system initiation and,

0 '‘B' Standby Gas Treatment System (SGTS) (EIIS:BM) initiation.
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Unit 1 s shutdown for refue’ o and .48 not affected . 1 1ig event except for
ne Co non Ref el Floor Ventilation systen Ysulation ane o1 initiation. Unit
CRVICS Group VI A and VI B ‘solation valves received isolation signals as

sesigned but were &lready closed, due to plant conditions,

Couse of the fyent:

The cause of this event was an equipmert problem in the '2B' “PS static inverter
thi . had been previously identified, coupled with troubleshooting being
performed by Operations personnel due to & 108s of power to the TSC computers.

A contributing cause was a delay In repairi=g a previously identified pronhlem
with '28' RPS static inverter synchronization circuit,

(=ing normal operation, the static inverters are supplied by & primary (0C)
supniy {(Diagram 1, item 1) and are aligned to an alternate (AC) supply (item 2)
45 4 backup to the primary supply. The static inverters automatically
Syncirenize their output tu mateh the frequency of the alternate (AC) supply,
This synchronization precluies voltage transients when switchine from the
primary to alternate supply., The '¢%' RPS static inverter “OUT OF SYNC" light
was iliuminated indicative of & probies in the phase synchronization circuitry,
The synchronfzation circuit preblem hao been identified by Uperations personne |
and an Equipment Trouble Tag (E17) had been attached to the static inverter.
Corrective Maintenance on the static inverter had not yet been performed when
this cvent occurred due to a delay in processing of the £17, The
synchronization problem was caused by a damaged (crimped) conector in the
static foverter Circuitry.

On November 1, 1990, preparations were t2ing made to perform maintenance on the
TSC static inverters (fitem 3), which act as the alternste supply through the RPS
inverter. The Maintenance bypass Breaker (MBEb) (item 4) was closed by
Uperations personnel tu provide the alternate (AC) power 10 loads normal ly
Suppi2d by the TSC statfc inverters, including the alternate supp’y to the RPS
static inverters. When the primary supply was removed from the 1SC static
inverters, the TSC computers (item &), supplied by the TSC inverters, lost
power. It was determined that the MBB was open although 1t was indicating
closed. Per Shift Supervision direction, the MBB was cycled open and c¢losed.
This restored the AC power to the loads.

‘hen the alternate supply was restored, the '28' RPS static inverter
automatically sttempted to synchronize its output with the alternate supply
frequency. Due to the damaged connector in the RPS static inverter circuitry,
the outputl sensed was a square wave-form, The RPS static inverter could not
synchronize the square wave output with the sinusoidal wave of the glternate
supply. This inability to synchronize resulted in an output condition that
tripped the '2B' RPS undervoltage breaker (item 6) and caused the 108s of power
to the RPS/UPS power distribution panel, 2BY160,
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Corrective Actions:

All static inverters were inspected for damaged connectors awu no other problems
were 1dentified., Preventive and Corrective Maintenance work inciuding repair of
the damaged connector was completed on the TSC and RPS static inverters ano tne
alternate ovower source was restored on November 21, 1990, The routine
Preventive Maintenance (PM) work for each static inverter currently inspects for
damaged and degraded ~guipment within the static inverter, inCludin ccblin? and
ronnectors., This PM work 1§ scheduled for the upcon1n? first Unit 2 Refueling
Outage, currently scheduled to begin in March, 1991, The reason for the MoB
indicating closed when 1t was sctuaily open could not be determined, Subsequent
testing demonstrated that the MBB was functioning properly,

System Procedures $.94,1.1, "Placing Tecknical Support Center UPS Modules in
Service," and $.94,2.1, "Removing Technical Support Center UPS Modules from
Service," will be revised by December 7, 1990, These revisions will add steps
to inspect the RPS and TSC static inverters for any identified trouble prior tc
placing or removing the modules from service and 10 ensure that no half-scram
signals are presert 1o minimize the potentia) for a full SCRAM snould &
transient occur,

A review nf the delay in processing the ETT has concluded that this is an
isolated . _urrenc2, There are adequate procedures in place to ensure that
equipment problems are identified, and corrective actions prioritized and
imp lemented.

Previous Similar Occurrences:

LERs 1-84-030, 1-84-049, 1-85-007, 1-85-008, 1-85-011, 1-85-024, |-85-026, 1-85-
048, 1-85-074, 1-87-C21, 1-87-027, 1-87-029, 1-87-038, 1-89-065, 2-90-006 and 2-
90-007 reported PCRVICS 1solations due to loss of power to the RPS panel, The
corrective actions impliemented for these events could nol hive prevented this
event as the previous events resulted from different causes.

Tracking Codes: B17 - Deficient Equipment
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