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LICENSLE EVENT REVORT (LER)
TEXY CONTINUAYION
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TEXY (1Ff more space i; roqui;;d.‘u:t i!ﬁt(ionol NRC Form 366A's) (17)

DESCRIPTION QF KVENT

Ot September 14, 1990, with Unit 1 14 Mode 1 (98 percent reactor power, 2235 pounda per
square inch gauge [psig], and reactor coolant system [RCS] average temperature

577 degrees Fahrenheit [F)), a reactor trip occurred at 1613 Eastern daylight time
(EDT). The trip signal was generated from a low-low steam generator water level signal
in Loop 2 (E118 Code JC), which was the result of a feedwater transient initiated by
the failure of a vital inverter in the 120-volt (V), alternating curvent (ac)
fnstrument power distribution system (E11S Code EF). (Refer to Update' Fival . fety
Analyels Report [UFSAR) Figure 8.1,2-2.)

On September 14, 1990, two Transmission and Customer Bervice (ThCS) technicians were
assigned to perform Work Rey est (WR) COL1313 on Voltmeter 1<FJ-220-QN2-E, which is
located on 1«11 vital inverter. The inverte: i# located on .he Unit 1 side of
Elevation 749 in the auxiliary building, 4B0V electri: board room.

The inverter was removed from service at 1123 EDT for the replacement of the inverter
output voltmeter, PRemoval of the inverter from service reguired eatry in Technical
Specification Limiting Cor ition for Opera ion Action 3.8.2.1. The 1-I1 120V ac vital
instrument power board, which is normally powered from the 1-11 vital inverter, was
transferred to its maintenance power source (1B 120V ac instrument power distribution
panel ).

After completion of WR CO11313 at 1530 EDT, the Unit | assistant shift operations
supervisor (AS08) proc~eded to return the inverter to service using System Operating
Ingtruction (801) 250,  "120V AC Vital Instrument Power." During one of the recovery
steps, the ABOS discove. «d the ‘nverter precharge light would not illuminate ae
required by procedure. The TiCS engineer checked the precharge voltage with a
voltmeter and found it to be correct at approximately 136V ac. A system eu,ineer was
notified to aleo verify correct precharge voltage. At 1600 EDT the precharge voltige
was found to be approximately 130V ac., The system enpineer determined that the
prechargs lamp was burned cut end wade the recommendation to proceed with the
restoration of the inverter to service. The ASOS agreed, and the i rter energized as
expected.

During subsequent stepe to transfer 1-I1 vital instrument power board from maintenance
to normal (to 1-11 inverter) the inverter failed, resulting in the 1-I1 vital
instrument power board becoming deenergived. This was most likely caused by the
prolonged paralleling of the normal and maintenance sournes. The transfer switch is a
make-before-break-type switch, and during transfe., there ig a time interval where the
normal and waintenance supplies are tied together.

According to the inverter vendor, this inverter is designed to ¢rerate in parallel with
the maintenance source for only a short period (4 to 8 milliseconds). Testing has
identified that the inverter was paralleled with the maintenance supply for a longer
period of time (44 to 62,5 milliseconds) as a result of the operating characteristics
of the make-before-break switch., During this period of time, the circulating currents
generated between the inverter and maintenance source became too large for the iiverter

NRC Form 366(6-89)
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NEC Form 366A U.S. NUCLEAR REGULATORY COMMISSION Approved OMB No. 3150.0104
(6-89) Expires 4/30/92
LICENSEE EVENT REPORT {LER)
TEXT CONTINUATION

FACILITY NAME (1) JOOCKET NUMBER (2) | LER NUMBER (6) | | PAGE (3)
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TEXT (11 more space is required, use additional NRC Form 366A's) (17)

The No. 3 heater drain tank (HDT) 17Vg 1-1CV-6-106 A and B appeared to exhibit erratic
performance during the transient. The valves were discovered to be binding, and were
repaired prior to returning the unit to service.

Main Bank Transformer 1A sudden pressure relay actuated three minutes after the reactor
trip causing a high pressure fire protection sprinkler actuation signal to be
generated, However, the sprinkler system was isolaied for maintenance on leaking
valves snd did not actuate.

The reactor trip Bypass Breaver A was observed to be blowing fuses after the resctor
trip, Electrical Engineering and Electrical Maintenance investigated the cause aud
found the inertia latch on the breaker was not tripping. The breaker was serviced, and
Maintenance Instruction 10.9.2, "Bypass Trip Breaker Type DB50 Inspection Associated
with System 99," was performed to verify proper breaker operation.

The Unit 2 main turbine oil tank sprinkler system actuated during the undervoltage
condition on the 1-I11 120V ac vital instrument power board., The turbine building
auxiliary unit operator verified that the sprinkler actuation was not needed and
isolated the sprinkler system. The Fire Protection Unit was notified and a fire watch
wag established,

The control room operator inadvertently reset the "firet-out" annunciator when clearing
his board to ensure he was not missiug new alarme. No one noticed which annunciator
had been 1it. Subsequently, the investigation team used the sequence of events
recorder to determine the event sequence.

During the posttrip review of the sequence of events computer printout and the
postmortem computer printout, the posttrip review team members determined that the
F=250 computer did not provide a complete sequence of events. Numerous bistable trips
aid resete from Protection Set I1 were not recorded, one of which war reactor trip
breaker operation, The ramifications of this aspect of the event have been examined,
and corrective actions have been taken,

CAUSE OF EVENT

The root cause of the resctor trip is attributed to the failure of the 1-11 vital
inverter because of a problem not anticipated in design. Operating characteristics of
the transfer switch on 1-11 vital instrument board caused an SCR failure and
subgequently a loss of the vital inverter output, The failure of this inverter
initiated the feedwater transient, whick resulted in the low-low level in Loop 2 steam
generator,
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The A¥W system perfoimed as designed. Flow to the steam generators from AFW continued
at greater than 440 gal/min for each stesm generator as expected while steam generator
levels remained below 33 percent, Manual control of AFW was taken by the operators in
accordance with ES-0.1.,

Steam Flow

Steam {low pretrip was at an expected value of 14.6 x 10EO6 pounds per hour and dropped
rapidly upon the reactor trip. Following the trip, flow continued to the steun dumps
and the TDAFWP from Steam Generator 1 until the TDAFW pump was removed from service.
Steam also continued through tte steam generator PORV, which remained open longer than
intended.

Steam FPressure

Pretrip steam generator pressure was constant at B65 peig. Posttrip, steam generator

pressure rose to 1025 peig within one minute, then slowly decreased due to the cooling
affect of AFW. The lowest steam generator pressure during the transient is 921 psig.

Steam pressure returned to no-load pressure, and Tavg returned to 548 degrees F,

Steam Generator level

Prior to the event, all steam generator levels varied at or near 44 percent. The Steam
Generator 2 level dropped after the inverter failed, as previously discussed. After
the reactor tripped, AFW flow was started to recover the levels. Steam Generators 1,
3, and 4 water levels recovered to approximately 35 percent to 40 percent within 1.5
hours. BSteam Generator 2 water level recovered to approximately 20 percent in about
2.5 hours. Reasous for the longer recovery period for Steam Generator 2 are provided
below,

Regulation Valve 1-FCV-3-48 was experiencing control air leakage prior to the reactor
trip. The valve was tes.ed for response and the leakage was determined to nnt have an
effect. The inverter failure resulted in this valve driving closed instead of drifting
cloged like the other three loops' regulating valves. In addition, Steam Generator 2
PORV remained open longer than intended, A combination of the above resulted in
additional mass loss in Steam Generator 2 prior to and following the reactor trip.
Therefore, a longer period of time wae required to recover the Steam Cenerator 2 water
level by AFW,

Containment Pressure and Temperature/Radiation

No perturbations were observed in containment pressure, tumperature, or radiation, but
a containment ventilation isolation (CVI) occurred irom loss of power to the radiation
monitors.

NRC Form 166(6-89)
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