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Manual reactor trip due to a loss ofinventory in Steam Generator 2D.
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On November 21,1997, Unit 2 was in Mode I at 100 percent power. At 0213 hours, multiple alarms were received in

| the Unit 2 Control Room. The feedwater regulating valve to Steam Generator 2D was observed indicated closed.
Manual operation of the regulating valve electronic controls in the open direction was not effective, When Steam
Generator 2D level approached 40 percent and decreasing, the reactor was manually tripped in accordance with
plant procedures All control rods fully inserted. The Engineered Safeguards Features System actuated the
Auxilian Feedwater System and Feedwater Isolation as expected. Inspection of the 7300 system Process Control
Cabinet 08, which provides control to the Steam Generator 2D feedwater regulating valve, determined a loss of
power to the internal components of the cabinet existed. Troubleshooting detennined a failed capacitor on the
voltage to pulse converter circuit card had occurred and a capacitor mounting strap in the primay power supply
had caused an internal short. It was determined that the fault protection design of the cabinet circuitry permitted a
single circuit card capacitor failure to cause a loss of both the primary and secondary power supplies to the cabinet.

| The cause of the event was two separate failure mechanisms that combined to result in loss of power to the
cabinet. Corrective actions include replacing the failed emaponents associated with Process Control Cabinet 08,
and initiation of evaluations to identify permanent modifications, as appropriate, to prevent failure recurrence.
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DESflulT10BLDEEYEhT:
On November 21,1997, Unit 2 was iu Mode I at 100 percent power. At 0213 hours, multiple alarms were received
in the Unit 2 Control Room. A low water level condition in Steam Generator 2D with no indicated feedwater
flow and no power indication to the Manual / Auto Control Station for the Steam Generator 2D feedwater
regulating valve were identified. The feedwater regulating valve was observed indicated closed. Manual
operation of the regulating valve electronic controls in the open direction was not effective. When Steam
Generator 2D level approached 40 percent and decreasing, the reactor was manually tripped in accordance with
plant procedures. All control rods fully inserted. The Engineered Safeguards Features System actuated the
Auxilian Feedwater System and Feedwater Isolation as expected. All safety equipment operated as designed
for a normal reactor trip.

Inspection of the 7300 system Process Control Cabinet 08, which provides control to the Steam Generator 2D
feedwater regulating valve, identified a loss of cabinet power. The primary power supply output circuit breaker
was in the " TRIPPED" position and the secondary power supply output circuit breaker was in the "OFF'
position. The primary power supply breaker was taken to the "OFF' position and the secondary power supply
circuit breaker was closed to energize the cabinet. With power restored to Process Control Cabinet 08, the
cabinet internals were inspected for damage. Further troubleshooting determined a failed capacitor on a voltage
to pulse converter circuit card had caused the shorting of the circuit cards auctioneering diodes. It was also
determined during troubleshooting, that a fault in the primary power supply also existed and caused the
secondary power supply breaker to reposition to "OFF", wBh resulted in the as found condition of the
secondary power supply circuit breaker.

The primary power supply was removed from service and inspected for the presence of internal faults. A short
existed from a capacitor mounting strap to the positive terminal on an adjacent capacitor, one diode was
shoned, and there was also a blown AC input fuse.

The cause of the event was two separate failure mechanisms that combined to result in loss of power to the
cabinet. One failure mechanism was a capacitor shorting on a voltage to pulse converter circuit card causing an
avercurrem condition. The overcurrent condition shorted the circuit card auctioneering diodes rendering them
ineffective for both auctioneering the power and providing electrical isolation of the primary and secondary
power supplies. The other failure was inadequate space between the mounting strap for a capacitor and other
primary power supply internals. The mounting strap made contact with the positive terminal on an adjacent
capacitor causing a short cirruit resulting in an overcurrent condition. This led to the failure of the primary
power supply diode and a blown AC input fuse, and as a result, the primary power supply de-energized. The
secondary power supply attempted to support the cabinet load but the failed auctioneered diodes on the circuit
card allowed the secondary power supply to backfeed to the primary power supply. The internal fault in the
primary power supply caused an overcurrent condition.in the seconday power supply. The overcurrent
condition tripped the output circuit breakers to both the primary and secondary power supplies and de-

_

energized the cabinet.
.
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DESCRll'RON OF EVENT (CONTJNUED):
The design of the circuit card permitted a capacitor failure to defeat the circuitry designed to allow the
secondary power supply to provide power on a primary power supply failure. The circuit card is individually

- fuse protected, but the fuse is downstrearn of the failed capacitor and could not, therefore, protect th
auctioneering diodes from failure. i

CAUSE OILEYENT:
Tne cause of the event was two separate failure mechanisms that combined to result in loss of power to the
cabinet.

ANALYSIS.0EEVENT:
' Reactor trips and Engineered Safeguards Features actuations are reportable pursuant to 10CFR50.73 (a)(2)(iv). The
reactor was brought to an orderly shutdown. All Engineered Safeguards Features functioned as designed. There were
no adverse safety or radiological consequences from this event,

CORRECILYliACIlONS:
1. The failed voltage to pulse converter circuit card and the primary power supply to Process Control Cabinet

08 were replaced.

2 An evaluation will be completed by April 1998, to identify if any permanent rodifications are necessary to
minimize the probability of recurrence.

. ADDD10NAIJNEQRMAllON:
The power supplies to instrument cabinets in both Unit I and Unit 2 with similar design as Process Centrol
Cabinet 08 were inspected to verify proper indication of power supply operation. The South Texas Project plans
to conduct an inspection of the 7300 system cabinet primary and secondary power supplies in both Unit I and Unit 2
to ensure the clearance between capacitor mounting straps and capxitor terminals is adequate. This will be
completed by December 31,1998, in Unit 2 and May 31,1999, in Unit 1.

A review of industry events identified instances of failed capacitors in 7300 system process control cabinets that
resulted in reactor trips or Engineered Safeguards Features actuations. This information will be used as part of the

; evaluation in corrective action number two (above) to determine if any modifications will be made to improve the
design of the South Texas Project process control cabinets. Further evaluations of the secondary power supply circuh
breaker, which tripped to the "OFF" position in lieu of the expected ' TRIPPED" position, will bc }xrformed to
determine the cause. The capacitor which failed on the voltage to pulse circuit card is not an electrolytic capacitor,
and is not subject to the ten year replacenrnt schedule.

There have been no similar events reported by the South Texas Project to the Nuclear Regulatory Commission within

tic last three 3rars.
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