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'On 6/2//92 at 1830 hours, with the plant at 100% power and the A Diesea ;enerator (DG)

inoperable for repairs, an bninterruptible Power System (UPS) 1A tlouble alarm was received.
The alarm was the result of a voltage transient which occurred during the perfornance of
surveillance on the Electric Fire Pump. A circuit breaker on the UPS Control cabinet had
tripped and a reverse current alatm had occurred. The breaker was reset and the alarms cleared
at 1910 hours. At 1950 hours it was recognized that although output power was never lost, the
-UPS had not been able to perf orm its design f unction f or the period of approximately 40 minutes
that the breaker vas eran. An Unusual Event (UF) was declared and terminated because with the
A DG and the A UPS int.pe rable, a shutdown was required by Technica Specification Section
3.5.A.6.

The cause of the event was a design weakness in the UPS control circuitry.

Corrective actions consist of implementing a control circott modification, procedure,
circuitry and voltage study reviews and assessment of the need ' 't additinaal training.
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ESTIMATED BURDEN t!R RipFON82 TO COMPOV
WITH THIS INFORMATION COLLECTION REQUEST
50.0 Nks. FORWARD COMMENTS Rt0ARDING BURDtN
ESTIMAft TO THE RECDHD$ AND REPORTS MANA0FMENT

rictN$tt $VtNT' REPORT (Ltk) BkANCH (r 5303, U.S. NUCLEAR RtoutAT0py
'I tXT CONT 2 NUAT10h COMMIS8 ION, WASPINGTON. De 20$$$, AND TO THE

PAPERWORK REDUCTION PkDJECT (3160.b104), OFFICE
OF MANA0FMt.NT As.D SUDGET, WASHINGTON, DC 2060).
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YEAR SEQ # RtV e
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TEXT (If more space is required, use additional NRC Ferm 366A) (iv)

ESCRIPTIOF OF EYIHI

On 6/27/92 at 1830 hours, with the plant at 100% power and the A Diesel Generator (DG)
(EIIS EK) inoperable for repairs, an Uninterruptible Power System (UPS) 1A (EIIS=EF) trouble
alarm was received. The alarrn was the result of a voltage transient which occurred during the
performance of surveillance on the Electric Fire Pump (EIIS KP). Upon lavestigation 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 breaker was reset. and the alarms cleared at 1910 hours with the initial incorrect
conclusion being that the alternating current (AC) input breaker had tripped due to the reverse
current alarm. At this time it was believed that with the At input breaker tripped the machine
was operating on the direct current (DC): input f rom the battery and therefore able to perform
its design function. At 1945 L hours, af ter additional investigation into the event, it was
recognized that it was actually the DC input breaker that had been tripped and that the machine
vould not have been able to perform its design function during the period that the DC breaker
was open.-

At 1950 hours, as a result of the recognition that although output power had never been
lost, the UPS had not been able to perf orm its design function for the period of approxirnately_
M minutes. An Unusual Event'(UE) vas declared and terminated. Technical Specification (TS)
section 3.5. A.4 allows one UPS to be inoperable for 7 days provided that both diesel generators
are operable. Since the A DG vas-Anoperable, a shutdown was required by TS 3.5.A.6. A UE was
declared and terminated since the inoperability of the UPS was not recognized until af ter the
UPS was restored ta operable. At 2000 hours appropriate notificatior.s required for the event
vere initiated.

At approxinately 2200 hours a preliminary review of the UPS operation and confirmation of.
equipment operability was completed by Engineering and Haintenance personnel. It was 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 vhich
was caused by immediate restart of the 250 horsepover electric five pump. UPS-1A was confirmed
to be operable by verification of normal breaker positions and indications.

Additional notifications under 10CFRSO.72 vere made to the Connission on 7/21/92 as a result
-of=further review of|the event.

CMSE OF.. EVENT

The innediate cause of the event was the bus voltage transient resulting f rom a restart of
the electric fire; pump innediately following securing of the pump.

.

. The root cause of the event was a design weakness in that the designer did not anticipate
and design the- UPS control circuitry to withstand or adjust to a sustained or' recurring
undervoltage_ condition.
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The UPS units are motor genetator sets vf th both AC and DC motors which drive an AC
generator to Dover a 480 Volt AC Hotor Control Center (HCC). The HCC's feed motor operators
f or valves in the Lov Pressure Coolant lujection (1PCI) mode of the Residual Heat Removal (RHR)
system and the Reactor Recirculation systems. The normal operating mode of the UPS units is
to operate on the AC drive motor and upon loss of the AC input, the control circuitry senses
the condition and transfers to the DC drive motor. Upon restoration of the AC input a c

tetransfer to AC dtive is initiated. In the event of a Loss of Normal Power (UIP) and/or an
Dneigency Core Cooling System (ECCS) initiation the AC Distribution System feedet breaker on
the 480 volt switchgear is shed, theteby initiating an UPS transfer to the DC supply. This
action isolates the UPS from the power system and provides for a power 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 Ri!R pwnp powered by the opposite division of the 4160 Volt AC system.i

Vith the A DG inoperable and the A UPS made inoperable by the DC breaker trip, only one of the
minimum two required low pressure pmnps vete available (or the 40 minute duration considering
an accident in the B lorp.

The UPS control circuitry was reviewed in detail as a result of the event and f ound to have
a design weakness that can result in a trip of the DC breaker upon retransfer to AC drive,
following a sustained or recurring undervoltage condition on the AC input. The UPS DC motor
also f unctions as a generator, which charges the battery bank, during normal operation on the
AC drive motor. The reverse current sensing circuitry acts to detect power flov 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 becomes tLe source of motive power, The reverse current sensing circuitry is
inhibited Vhen the machite transfers to DC drive. A design weakness was identified in this
inhibiting circuit such that af ter a retransf er to AC drive, f olioving a sustained er 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
L,, a short period of time as a result of an atypical voltage transient caused by immediate
restart 3f the electric fire pump at a time when the 480 Volt AC bus voltage was at the lover
end of the normal range. These UPS units have been installed at Vermont Yankee for
approximately 2 year; and this is the first time that the design weakness resulted in a DC
breaker trip. During this time numerous pump starts and several grid disturbances have occurred
which have not resulted in any similar occurrences. Transfers to DC drive and the resulting
trouble r.larm have however occurred during previous fire pump starts. It is considered
extremely unlikely that the specific combination of events required to result in the DC breaker
trip vould occur in conjunctton with or immediatelf preceding a loss of coolant accident.

If an UIP and LOCA had occurred during the event on 6/27/92, alternate power was available
to 4160 volt 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 Control Room.
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ESTIMATED BURDEN ttR RESIONSE to COMl'LY ,

WITH THIS INrDkMhTION COLLECTION htQUESTI ]S f" . D Hk8. FORWARD COMMENTB ht0ARDING BUkDEN
R$TIMATE TO THE RECORDS AND REPORTS MANActMtNT

LICENatt tVENT REPokT (LER) BRANCH (P.530), u.8. NUCLEAR Bt0ULATORY j
TEXT CONTINUATION COMM18810N, WASHINGTON, DC 20$55 AND To THE

.
FATERWORk REDUCTION FROJECT (3160 0104), Orrlet

'OE MANAGEMENT AND BUD 0tT. WASHINGTON, DC 20603.

FACILITY NAME (1) DOCKtt NO-(2) LER NUMBER (6) Faut (3) p

!YEAD $20 t REV 5

VtPMCNT YANERE NUCLtAF F0WEA STAT 10N O $ 0 0 0 2 7 1 0|1 |8 |00 0 4 Or 0 4- .

1

TEXT (If more space is required, use additional NRC Torm 366A) (17)

: Al!AIJMLDLIYIJIT f contimteID |

h Gould be noted that the UPS units vere specifically designed for Vermont Yankee and are -

tt My -units built of this design configuration and as such no generic industry concern
rela'tive to the design veakness exists.--

CO MECHyE ACTIONS
r

l '. The circuitry. vas reviewed and the manufacturer was contacted to assist in-

identification of the cause of the occurrence. (complete)
,

2. The circuitry was reviewed and a circuit modification has been designed that vill
correctly inhibit 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 viring change utilizing available control contacts. The modification was 4

-coordinated with and approved by the manufacturers original Det,ign Engineer.
(complete)

3. The circuit modification vill be implemented into both UPS units. (completion forecast
by 8/31/92)

,

4 The procedure governing surveillance of the Electric Fire Pump and the control
circuitry vill be reviewed and enhancements initiated - as deemed appropriate to
ruinimize the. potential for 400. Volt AC Bus transients as 'a result of restart of the >

pump. (completion forecast for 9/18/92)
'

.

5._ This event vill be reviewed relative to system voltage studies in order to determine
fI any additional corrective actions are required. (completion forecast for 12/30/92)

6. The need. for additional training on the UFS units vill be assessed for applicable
- Operations and Haintenance Department personnel.-(completion-forecast ior 12/30/92)

7. The- need-. for additional training on the dcsign basis of the Core and Containment
'

,

- Cooling Systems and the requirements-relative to the AC Distribution System vill be
assessed f or Engineering and Management personnel. (completion forecast for 12/30/92)

:

;ADDm011ALINFORMATIOJ{ |;

There have been no d milar eve'nts reported in the last five years.-
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