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£ A Reactor Trip Caused By A Failure Of A Gnmq/Sequeuranq Card In The lnverter For A

120 Volt AC Instrument Bus

PORT DATE m Py T DTHER FAGLD IES INVOLVED ()
Ay | %ﬂ‘ VWA T )
~— L__n.._.ﬁ 08100 O] [ ] ]

21 0 0
M}&‘%cm‘“‘cmam-w_-_gfmn v,;ml'l"“l’l’""‘o_“ el

| 20 e0kiv) | ﬁ 20 408(¢) 80 78{alRiiv) T 73 ”;;)____,_-_._--_4
20, 40K (R)(130) »—4 60.981c)(1) 50792V} l__ 7.71(6)
20.408{8)(1)(1) || someiin 50 TH{&) (@) DR (Speclly in Absiract
20 40B(RI1I() || soramiain 80.73(0)(2HvHINA) ::‘:“'"“"' Tzl NRC Farm
20 40511 HIV) "__4 60 7H{mpy LIRS TERTH RTORT 3
20 408w} 11(v) | 6O 73(a)@)(0) ovaneey L

____Steve G, Wideman - Supervisor Licensing

‘ wzm:nmmwrmutwoummmum

ElIEICBIDIWIIIZIOL ¥
0 RS0 S 1

B N TR T O
__.‘._L - ,,l..J, | _.{,A__J_NA.

BUPPLEMENTAL AEFORT unmmmz

VES ( yow, compieie EXPECTED SUBIISSION DATE) ?] NO I ‘_J DATE {16) J

- ——— " -—

RACT (Limit 1o 1400 apaces. | approsimaiely IHieen singie space Iypewritien Mnes) {18)

On February 19, 19%., at 2110 €8T, after the fellure ¢f a gating/sequencing
card in the inverter supplying & 120 volt AC safety-related instrument bus,
a Reactor trip occurred on low-low water level in Steam Generator "A". As
expected an Auxiliary Feedwater Actuation Signal, a Feedwater lgsola.ion
8ignal, and & Steam Generator Blowdown and Sample Isolation Signal
occurred. Also, a Control Room Ventilation Isolation Signal occurred when
power was lost to Control Room Air Intake Chlorine Monitor GKAl103., The
plant was in Mode 1, Power Operation, at 100 percent raied thermal power.
The failed gating/sequencing card was replaced and the inverter restored to
its normal power supply at 0745 CST on February 20, 1992,

A detailed evaluation is being conducted to determine the exact root cause
of the failed gating/sequencing card. A review of procedure OFN 00-021,
*Loss of Vital 120 VAC Instrument Bus", has been conducted and while the
procedure provides the necessary guidance to Control Reom operators when
responding to this type of event, enhancements are being incorporated into
the procedure.
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On February 19, 1082, at 2110 CET, after the loss of power to an instrument
bus, & Reactor trip occurred on low-low water level in Steam Generator "A".
As expected an Auxiliary Feedwater Actuation Signal (AFAS), a Feedwater
Isolation Signal (FWIE), and & Steam Generator Blowdown and Sample lsolation
Signal (SGBSIS) occurred. Also, a Control Room Ventilation Isolation Signal
(CRVIS) occurred when power was lost to Control Room Air Intake Chlorine
Monitor GKAI03 [VI-AIT). This event is being reported pursuant to 10 CFR
50.73(a)(2)(4iv) concerning unplsnned actuations of the Reactor Protection
System [JC) and Engineered Safety Features [JE) equipment.

DESCRIPTION OF EVENTY

Prior to this event, the unit was operating in Mode 1, Power Operation, at
100 percent rated thermsal power. On February 19, 1992, st 2108 CST, 120
Volt AC Safety-Related Inverter NN11 [EI-INVT) failed and de-energized vital
120 Volt AC Instrument Bus NNO1 [EE-BU). This resulted in the pressure
compensated steam flow chennels [JB-TC] for Steam Generators “A", "B", "C",
and 'D*, which were being supplied by bus NNO1, to fail low and the loss of
various instruments and con‘rols. Thie in turn caused the feedwater demand
signals for the Steam Generators to decrease feedwater flow by modulating
the Main Feedwater Control Valves [SJ-FCV)] closed and decreasing the speed
of the Main Feedwater Pumps [8J-P).

Power was lost to Control Room air Intake Chlorine Monitor GKAl103 which
resulted in a CRVIS and the controlling Pressurizer level channel [JD-LC)
failed low, which resulted in a Reactor Coolant System letdown isolation snd
an increase in Positive Displacement Pump (PDP) [CB-P) speed when bus NNOI
de-energized. Also, standby Component Cooling Water Pump (CCW) "A" [CC-P]
started when prossure transmitter EGPT?? [CC-PT) failed low even though CCW
pump *C* was slready in operation csusing the Reactor Coolant Pumps' thermal
barriers to close because of high flow.

In the Contro! Room, numerous alarms and annunciators [1B) were received
when inverter NN11 failed. The control rods, which were in sutomatic, began
stepping into the core to maintain temperature because the T ¥ gignal
failed low. Rod control was placed in manual in order to .LQE rod motion
after it was veir .fied that a Main Tu-bine runback was not occurring. During
an initial review of the Control Boaris by the operators it was observed
that the controlling Pressurizer level channel had failed low and an
operable channel was selected. Also, it was observed that the PDP was
tripped and Centrifugal Charging Pump (CCP) "A* [CB-P) was immediately
started to re-establish Reactor Coolant Pump Seal Injection.
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The Control Room operators took manual control of the Main Feedwater Control
Valve associated with Steam Generator "A" when feedwater flow began
decreasing., When feedwater flow began to decrease to the other Steam
Generstors, manual control was taken of all the Main Feedwater Control
Valves in an attempt to restore feedwate:r flow., But because the ipeed of
the Main Feedwater Pumps was decreasing, feedwater flow could not be
increased to maintain Steam Generator water level. At 2110 CST, an
automatic Reector trip occurred as a result of level in Steam Generator "A*
reaching the low-low level trip setpoint of 23.5 percent., Occurring in
conjunction with the Reactor trip were a Main Turbine Trip Signal, an AFAS,
a FWIS, and a SGESI1S.

The Control Room operators properly recovered from the Reactor trip and the
Engineered Safety Features actuations in accordance with plant procedures.
Bus NNO1l was re-energized from backup power via the back-up power supply at
2118 CST. Reactor Coolant System letdown was returned to 120 gallons per
minute at 2123 CST and CCW restored to the Reactor Coolant Pump thermal
barriers at 2128 CST. The FWIS wa¢ reset at 2243 CST and the AFAS was reset
at 2248 C8T. Also, restoration from the CRV1S lineup was completed at 2300
C8T. A failed card was replaced in inverter NN1l and the inverte:. restorsd
to its normal power supply at 0745 CST on February 20, 1992,

ROOT CAUSE AND CORRECTIVE ACTIONS

The root cause of this event was the failure of a gating/sequencing card
(EI-ECBD] in inverter NN11. This resulted in a lowering of the water level
in all Steam Generators since the controlling pressure compensated steam
flow chanrels selected caused the Main Feedwater Control Valves to go closed
and the ¢ ed of the Main Feedwater Pumps to decrease. A preliminary
examinatic.a of the failed gating/sequencing card revealed that there were
cracked solder connectipns on the terminal board. It was inconclusive if
the cracked solder connections caused the gating/sequencing card to fail,
Therefore, the soliered connections on the gating/sequencing cards in the
other three inverters were inspected and repaired as necessary. A detailed
evaluation is being conducted tc determine the exact root cause of the
failure and the appropriate steps will be taken based upon the findings of
this evaluation. It is anticipated that this evaluation will be completed
by June 1, 19962.

A detailsd review of procedure OFN 00-021, *"Loss of Vital 120 VAC Instrument
Bus", has been conducted and necessary enhancements will be incorporated
into the procedure by August 31, 1992. Also, enhancements to the Control
Boards are being considered to aid Control Room operators in immediately
determining which separation proup the controlling channel is selected to.
This will allow the Control Room operator to immediately melect out channels
that are affected because of an instrument bus failure,.
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