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At 0050 an May 3,

Y992, during Unit  Reactor Slari-tp.

the 28 Mate~ Ceverator (MG) set tripped while conyere

pank, "B" and "I" were being withgrawn.

Thiz was Tollowed by & trip of the 28 MG set

At D0%4 pue to the ‘pur pl

rod drive powsr,

all contro) pnd sbhutdows rotf Banks inserted Iints the cere

& manual reactor trip was

fnidiated.

The reactor was aot critical at the time of Lhe event. The

probable cause 0f the pven! appsars Yo be

# meter indication reading Tow covkled with 3 low bus overveltagse (BOV)

relay setling

Bait the BOV relay 2n2

voltmeter indicator were recalibratid prine to the rostart.

subyeguent Feactor Startup with ne problems bevng dentifien.

The ™5 yet
The Unit

performance was monitared Lthroughout 1o

1 M5 set gperation wit)

be tésise

dynamically during the mest vofue) outage

Bench testing will be performed on the BV and pvercurrest coilfs o

determing drift dus to self heating,

There hat beer

. previpus reRcler trip due to Toss ol the MG sets, Mowseer e

the rept Lause and corrective actiony are not apel

icabie to this event.
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A PLANT COMDITIONS PRIOR YO EVENT:

Linit: Brasdwond Z; Cvent Date: May 31, 19597, Evert Time. D054
Mnde: ¢ - Startup; Ry Power: 003
RLS [AR) Temperature / Pressure: 557 degrees T / 2235 psig:

£, DESCRIPTION OF EVENT:

At O0:50 on May X1, 18992, during Unit 2 Reactor Start-Up the 7B Motor Generator (MG, set tripped while contro)
Banks "B" and “CY were Deing withdrawn. This was Toliowed by a trip of the 24 Motor Genevutor sel

A% 00:58 due to the lpss of rod drive power, all control anéd shutdown rod banks inserted into the core. A manual
reactor trip was initiated. The reactor was not critical at the time of the evet

I T L.

An inve:tigation way immediately launched by the Assisstant Superintendent of Operaling to determing the root
cause. The Tochnical Staff, flectrica! Maintenance Dppartment, and Disvision Operational Analysis Depariment were
called in ke idantify and resolve the initiating coneition. The investigation began with possibl  slay/legic
rombinations wiich wauld have caused the trip. A1 relay targe's weve checsed Tor indrcaiion of actuation with
nong Tound. The relays were then tested and verif ad operable by calibration.

T T e

During these talibrations 1t was identified that the bus overvoltage relay (BOVI had drifred low (Z85¢ vi 300y
reguired selpoint) and the ZB MG sel wvolimeter, which hag just been replaced under Nwd ARZIAT was indicating
approvimately six volts tew, Adoitionally, all Directiona’ Cvercurrent and Ground Releys were veri, ied correct
and the "R oculpul breaker was inspected. <leared, and tested. This completed static testing of the syster

The appropriate NP( notification via the ENS phone syster was made at 020% pyrsvant te TROFRSD 720b0(0:i0s

This event iy being reported pursuast to TOUFRSD.73(a)j(2ifiv) - any event pr vondition that resulted 10 manysl or
autematic actuation of any Engineered Satery feature, inciuding the Reacter Frotection Svstem

0, CAUSE OF EVENT!

The tollpwing scenario appears to be the probable cause of the trip The voltmeter indicat ng sin woile Tower
than actual conditions caused the operators to adiust the voltace up to what was parceived as the correct
voltage. 1n actuality, the voltage was being diiven closer to the exciter current ralay's (M) trip voltage of
ZBOV. with the voltage artificially high and demand on the exciter current increased due to movemen! of bhott the
“B% and YL contrel banks, the &M reley actuated cavsing the R MG set frip
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The BOV relay setiing being Yow reésulted in the Joss of the T4 MG set. The BOV relay affects the trip jocit pnly
during single MG set operation. The BOV relay provides & second leve! of operating proteclion when running only
one MG sel in that if one motor-generator trips, the other ML set wil)! mot trip i its exciter current relay trip
veltage iy exceeded. The BOV relay trip setting of 300V must also be excesde Lo trip the cne remaining MG set.
But in this case, the ZB tripped nff and the 2A wat especter to carry the load of two contrs) banks being moverd.
Wit the BOV relay setpoint drifting “own to approszimalely the same level ay the 1K relpy setpoint, the sacond
tevel of protectinn was effectively removed. So, wher the demand was shifled to Z2& there was no margin available
for the lpad increase.

The relays that cavsed this event don't hyve targets, so the cause could not be coniirmed by dirict yndication,
On-Site Review (OSR) 97-D43 documented troubleshooting and actiorns required prior to start-up. To dynamically
test asnd corxfirm the root cavse, the MG set overvoltage protection circust was monitored during the reactor
startup through tre use of a strip chart recorder and & first oyt annunciater box, These points werd monitored by
the systes engineer and DAD persornel during the startyp. The following signals were monitored; the 1M and IH

Exciter Current Relays, the Bus Overvoltage (BOV) Relay, ard the 24 and .7 "BV pvercurrent relays. This selection
21laowed conctant indication of systew status and documentation of any initiating signal in case of a trip.

In the event the monitared points fell outside of the erxpected ranges the shift engineer would have been notified
inmediately and evaluated the need to reinsert conirs) rods ano terminate the startup. Rods would have been
reinserted 1n the event either MG set trips. The startup proceeded surcessfully and no deviations were
identified.

D. SAFETY AMALYSIS:

There were no cafety consequences for this event The Joss of the two MG wet sutput breakers resulfed in the Toss
of power to the rod drive mechanisms which in turr dropped the control rods into the core as designed. &)1 rods
were trippable throughout the event and shutdown margin wat maintained. At no time 33 the safety of the plant or
public adversely affpcted

Under a more severe set of imitia) conditl . ans, suth as the reacter at full power. ‘he ronsequences of thig event
would remain uncianged. The control rods would fall intg the core upen a 1835 of power Lo the CROME . and the
reactor would shul down.

. CORRECTIVE ACTIONS;

Braidwood Station routtnely tesis the relays following refueling. An incredse in the calibration frequenzy nf the

BOV and evercurrent relays cennot be accomplished with the unit in Mode | gr ¢ Tech Staff wil) dynamizally test
the relays during the next forced outage or Unit 2 by completing a partia) BeVS 500-1 Contro) Rod Checkout
folTowing Refueiing., NTS Ttem &57-1R0-G7-00407 o711 track this activity
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