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On 6/27/42 at (830 hours, wita the plant at 100X power and the A Diesel Generator (DG)
_noperable for tepairs, an Unintevruptible Power System 0PS) lA trouble alarm vas received.
The alarm w& the vesolt of & veltag. cransient which occurred during the performince of
surveillan-e on the Eleciric Fire Pump, A circuit bhreaker on the UFS Contiol cabinet had
teipped ar a reverse otrrent alarm Lad occurred. The breaker was reset and the alarms cleared
at 1810 hours. At 1950 hours it was vecognized th v although output power was never lost. the

1?8 had vot been able to perform its design funct for the period of approximately 40 minutes

tha* the breaker was open. An Unusual Event (UE) was declared and terminated because with the
A ' and the A LPS inop reL.e, A shutdown vas regquived by Technical Specification Section
v iy

The cause of the UPS hreaker trip is thought to be design weakness in the UPS contrel
Oty however ttoubleshooting is continuing to confiim this root cause.

v o o

ective actions consist of imple..nting a contrel circuit modificatin, procedure,
circuinr, and voltage stud, vevievs and assessment of the need for additional training.
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| DESCRIPTION OF EVENT

on 6/27/9. at 1830 hours, wvith the plant at 100% power and the A Diesel « :nerator (DG)
{EI15<EEK) inoperable ! .r repairs, an Uninterruptible Power System (UPS) 1A (EIIS=EF) trouble
alarm vas received. T - alarm was the result of a volrage transient which occurred during the
performance of surveitlanc: on the Electric Fire Pump (EITS=KP). Upon investigation of the
alarm by Maintenance and Operations Department personnel it was determined that a circuit
breaker on the UPS control cabinet had tripped and that a reverse current alarm had occurred.
| The bkreaker was reset and the alarms cleared at 1910 hours with the initial incorrect
| conclusion being that the alternating current (AC) input bereaker had tripped due to the reverse
| current alarm. At this time it was believed that with the AC input breaker tripped the machine
was o, 2rating on the direct current (DC) input from the battery and therefore able to perform
| its design function, At 1945 hours, after additioral investigation into the event, it wvas
| recognized that it vas actually the DC input breaker that had been tripped and that the machine

wov' not have been able to perform its design function during the period that the DC breaker

f Wa
| 4. .+  hours, as a vesult of the recognition that although output power had never been
| ‘. IPS har ot been able to perform its design function gor the period of approximately
« . - . An 1. sual Event (UE) wvas declared and terminated. Technical Specification (TS)
| ¢ ' o v S.A.4 allovs one UPS to be inoperable for 7 days provided that both diesel generators
| ar, 14 e, Since the A DG was inoperable, a shutdown was required by TS 3.5.A.6. A UE vas
: dec.u and terminated since the inoperability of the UPS was not recognized until after the |

| UPS was restored to operable, At 2000 hours appropriate notifications required for the event
; vere initiated.

At approximately 2200 hours a preliminary reviev of the UPS operation and confirmation of
equipment operability vas completed by Engineering and Maintenance personnel. It vas determined
[ that the trip of the DC breaker is the appropriate response to a Reverse Current condition and

that the reverse current condition was caused by a voltage transient on 480 Volt Bus 9 which
- was caused by immediate restart of the 250 horsepowver electric fire pump. UPE-1A vas confirmed :
to be operable by verification of normal breaker positions and indications.

Add” 1onal notifications under 1OCFRS%0.72 were made to the Commission on 7/21/92 as a vesult
of furcher review of the event.

CAUSE OF EVENT

The immediate cause of the event was the bus voltage transient resulting from a restart of :
the electric fire pump immediately following securing of the pump.

The toot cause of the event is thought to be a design veakness in that the designer did not
antic 'nate and design the UPS control circuitry to wvithstand or adjust co a sustained or
v g undervoltage condition. Thoubleshooting performed in preparation to performing a
Te <y Modification to address this veakness wvas unable to substantiate this root cause or | 7
duplicate the event. Further troubleshooting is being performed to determine/ve: ify the cause

|
| of the trip and will be reperted as a supplement to this LER when identified. :
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ANALYSTS OF EVENT

The UPS units are motor generator sets with both AC and DC motors which drive an AC
enerator to pover a 480 Volt AC Motor Control Center (MCC). The MCC’s feed motor operators
or valves in the Lov Pressure Coolant Injection (LPCI) mode of the Residual Heat Removal (RHR)

system and the Reactor Recirculation systen i, The normal operating mode of the UPS units is
to operate on the AC drive motor and upon loss of the AC input, the coutrol circuitry senses
the condition and transfers to the DO drive motor. Upon restoration of the AC input a
retransfer to AC drive is initiated. In the event of a Loss of Normal Power (LNP) and/or an
Emergency Core Cooling System (ECCS) initiation the AC Distribution System feeder breaker on
the 480 volt switchgear is shed, thereby initiating an UFS transfer to the DC supply. This
action isolates the UPS from the power system and provides for a pover source that is
independent from the rest of the power division. This is required by the Vermont Yankee Design
Basis as the LPCI injection valves are required to operate, for some line break scenarios, to
inject water from the RHR pump powered by the opposite divicion of the 4160 Volt AC system.
Vith the A DG inoperable and the A UPS made inoperable ﬁ? the DC breaker trip, ouly one of the
winimum two required loy pressure pumps vere av . ‘able for the 40 minute duration considering
an accident in the B loop.

The UPS control circuitry was .eviewec in detail as a result of the event and found to have
a design veakness . at can result in a trip of the DC breaker upon retrvansfer to AC drive,
tollowing a sustaine, or rvecurring undervoltage condition on the AC input. The UPS DC motor
also functions as a generator, which charges the battery bank, during normal operation on the
AC drive motor. The reverse current sensing circuitry acts to detect pover flow out of the
battery and trip the DC breaker, when the machine is on the AC drive, and in the battery
charging mode. Upon transfer to DC drive the direction of power flov to the battery changes
as the battery becores the source of motive power. The reverse current sensing circuitry is
inhibited when the machine transfers te DU drive. A design weakness wvas identified in this
inhibiting circuit such that after a retransfer to AC drive, folloving a sustained or recurring
undervoltage condition on the AC input, a trip of the DC breaker could result,

The events of this report did not have adverse safety impact. The UPS unit was inoperable
for a short period of time as a result of an « ypical voltage transient caused by immediate
testart of the electric fire pump at a time when the 480 Volt AC bus voltage vas at the lowver
end of the normal renge. These UPS units have been installed at Vermont Yankee for
approximately ? years and this is the first time that a DC breaker trip has occured. During
this time numerous pump starts and several grid disturbances have occurred whi~h have not
resulted in any similar occurrences. Transfers to DC drive and the resulting trouble alarm have
hovever occurred during previous fire pump starts. It is considered extremely unlikely that
the specific combination of events requived to result in the DC breaker trip would occur in
conjunction with or immediately preceding a loss of coolant accident.

If an LNP and LOCA had occurred during the event on 6/27/92, alternate power was available
to 4100 velt Bus 4 from the tie line to the Vernon Hydroelectric station. This power source
could have been used to make a Core Spray pump immediately available or aligned via a
maintenance tie to power the MCC associated with UPS-1A, This could have been achieved by
switching capability that exists in the Main Contrel Room.
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ANALYSIS OF EVENT (continued)

It should be woted that the UPY units were specifically designed for Vermont Yankee and are
the anly units built of this design configuration and as such no generic industry concern
relative to the design veakness exists.

CORRECTIVE ACTIONS

X

T

The c¢ircuitry was reviewed and the manufacturer was contacted to assist in
identification of the cause of the occarrence, (complete)

The circui ry was reviewed and a circuit modification has been designed that will
correctly 1 hibit the reverse current trip of the DC breaker while the machine is on
DC drive and during retransfer to AC drive. This modification can be achieved by a
minor wiring change utilizing available control contacts. The modification was
coordinated with and approved by the manufacturers original Design Engineer.
(complete)

Troublleshooting is continuing to be performed to identify/verify the cause of the
event, Replacment parts for all suspected ¢ mponents are on order and when on hand
further detailed troubleshooting will be porformed.

Circu't modifications will be implemented into poth UPS units after verificativn of
the root cause. (completion forecast by 12 31/92)

The procedure governing surveillance of the Ulectric Fire Pump and the control
circuitry will be reviewed and enhancements initiated as deemed appropriate to
minir.z2e the potential for 480 Volt AC Bus transients as a result of restart of the
pump., (completion forecast for 9/18/92)

This event will be revieved relative to system voltage studies in order to determine
if any additional corrective actions are requived. (completion forecast for 12/31/92)

The need for additienal training on the UPS units will be assessed for applicable
Operations and Maintenance Departwent personnel. (completion forecast for 12/31/92)

The need for additi- \al training on the design basis of the Core and Conts’\. “ut
Cooling Sys*.us and e requirvements relative to the AC Distribution System 1+ &
assessed fo. Engineering and Management personnel. {completion forecast for 1 /3 ¢ 1

ADDITIONAL INFORMATION

l There have been no similar events veported in the last five years.



