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On August 1, 1997, at approx1mately 1005 hours, with the plant in a refuellng
condition and no core alterations in progress, Operations declared the 31 Emergency
Diesel Generator (EDG) inoperable after.the NRC resident inspector observed the 31
EDG Building ventilation damper open but no fan operating. An investigation
discovered the 314 exhaust fan motor operating, the fan 1noperable, and the
ventilation damper for fan 314 open {(the exhaust damper is interlocked with its fan
motor). The redundant EDG 31 ventilation fan 315 was made inoperable by this
failure mode because the flow path would be short circuited (fan 315 would pull air
through damper 314 rather than through the EDG room). The plant was in a condition
prohibited by " Technical Specification 3.7 (EDG 32 was out of service for

- maintenance making 2 EDGs inoperable) from 1005 hours until ventilation was restored

at about 1015 hours. The preliminary cause of the failure is a- gap between fan
shaft and it's bearing. Corrective actions included closure of the damper for fan
314, a preliminary equipment failure evaluation (EFE) by Maintenance identified
upgrades to the installation procedure which were completed, fan 314 repairs, the
other fans were disassembled and inspected, an EFE will be completed. Further
corrective actions will be performed as necessary. A supplemental LER will be
issued if the results of the EFE dlffer s1gn1f1cantly This event. had no effect on
the health and safety of the public.: .
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DESCRIPTION OF EVENT

On August 1, 1997, at approximately 1005 hours, Operations concluded
that the 31 Emergency Diesel Generator (EDG) {EK} was inoperable
because its room ventilation system (VJ) was not operable. EDG 31 was
inoperable -based on engineering judgment after discovering that room
ventilation fan 314 {FAN} had failed (the fan drive motor was running
but the fan was not) and its exhaust damper was open (the exhaust
damper is interlocked with the fan motor). Because the EDG room
exhaust faris are adjacent to each other, the redundant ventilation
exhaust fan (315) for EDG 31 would preferentially draw air from its
adjacent open damper {DMP} for fan 314 and not from the EDG room
ventilation intake louver {LV}. When EDG 31 was declared 1noperable
32 EDG was already inoperable for scheduled maintenance resulting in a
"~condition prohibited by Technical Specification 3.7.F.4. Technical
Spec1f1catlon 3.7.F.4 requires that under all conditions, including
cold shutdown, a minimum of two EDGs be operable at all times.
Immediate corrective action was taken by de- energizing the power
supply for fan 314 resulting in closure of the exhaust damper for fan
314. Following closure of the damper EDG 31 was declared operable at
approximately 1015 hours. :

At - the time of the evernit, the reactor vessel head was removed, the
Reactor Coolant System (RCS) was at atmospheric pressure,. the average
RCS temperature was approximately 115 degrees F, the core reload had
been completed, the reactor cavity was filled to approximately 93 feet
3 inches, and EDG 32 had been declared 1noperable to perform scheduled
malntenance , :

System Engineering (SE) investigated the event and’dlscovered the
drive motor for fan 314 running and its fan drive belts separated from
its motor driven pulley. Further inspection identified that the fan
shaft had moved axially. SE observed no apparent damage to the fan or
fan housing, and the fan drive motor appeared to be operatlng
properly. The failure has. been prellmlnarlly evaluated in order to
determine any similarity with two previous failures in 1996. The
equipment failure analyses for those failures found the first failure
was due to fan blades contacting the fan screen and the second due to
loose locklng screws/shaft condition and rotation of the shaft within
-the inner ring in one of the two roller bearings. ' ~
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Malntenance performed a prellmlnary EFE and 1dent1f1ed potential
causes. - These causes were considered by the independent expert who
performed the previous two EFEs and a preliminary conclusion is that
the failure was due to vibration caused by a gap between fan shaft and
its bearing. The preliminary conclusions are under review at this
.time. The fans for the EDG room ventilation system are included in
the Maintenance Rule Program. The fan is model number 032 048-6263,
manufactured by Industrial Air Inc. {IO62} '

CAUSE'OF EVENT
The event was caused by a failure of the EDG 31 room ventilation
exhaust fan 314. The prellmlnary cause of the fallure is a gap

- ‘between fan shaft and its bearlng

 CORRECTIVE ACTIONS

The following correctlve actions have been or w1ll be performed to
address the causes of this event: ‘ _ :

. , EDG 31 room exhaust fan 314 was Secured and its'damper closed.
. A prellmlnary EFE by Maintenance 1dent1f1ed the need to upgrade

- the installation procedure to provide additional guidance (e.g.
torque values, direction of bearing collar 1nstallatlon). _The

procedure has been upgraded.

.. Fan 314 was inspected and repaired using the rev1sed procedure.
- It has been tested, and returned to serv1ce ‘A chip was found in
a fan bearlng during the 1nspect10n o : ‘

. The other EDG "exhaust fans were disassembled inspected and
- reassembled using the revised procedure. The review found a chip
in a fan 316 bearlng similar to one on the fan 314 ‘bearing.

o 'The.Equlpment Fallure Evaluatlon (EFE) w1ll be completed and
~ corrective actions taken' as necessary. The scheduled completion -
date for this EFE is October 15, 1997.. ‘ S,

' A supplemental LER will be provided to report the results of the
EFE if they differ significantly from the preliminary
conclusions. The LER supplement, if needed, is scheduled to be
provided by November 15, 1997. . :
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. ANALYSIS OF EVENT
The condition is being reported under 10 CFR 50.73 (a) (2) (i) (B). The

- licensee shall report any operation or condition prohibited by the
plant's Technical Specifications. The condition is being reported
because Technical Specifications 3.7.F.4 requires that under all
conditions, including cold shutdown, a minimum of two EDGs be operable
at all times. Only one EDG was operable when EDG 31 was declared
‘inoperable at 1005 hours with EDG 32 already inoperable for planned
maintenance until EDG 31 was declared operable about 1015 hours. Fan
314 could have failed between July 16, 1997 (tested using 3PT-M79A)
and the time it was declared inoperable on August 1, 1997.

A review of Licénsee Event Reports (LERs) over the last two years for
similar events where failures of EDG support systems resulted in
inoperable EDGs identified the following LERs: LER 96-011-00, 95-15-
03, 95-007-00. ' :

SAFETY SIGNIFICANCE

This event did not have a significant ‘effect on the health and safety
of the public. There was no actual safety significance because the
EDG room temperature did not exceed design limits and there was no
loss of offsite power or accident requiring the EDGs to operate.

There was no potential safety significance for design basis .
conditions. If the event occurred during shutdown, one EDG would be
adequate to power core cooling equipment and spent fuel pool cooling.
If the plant was in operation, the removal of one of the three EDGs
“for maintenance would be limited by entry into the Technical
Specification Limiting Condition for Operation (LCO). The LCO basis

~assumes no single failure occurs during the limited unavailability of
equipment. The design does not postulate a simultaneous failure of an
EDG exhaust fan, entry into an LCO for another EDG, and an event which
requires the EDGs to function. -

Also, operators would have been alerted to the inoperable room
ventilation condition prior to exceeding the design temperature with
existing temperature alarms. The inoperable exhaust fan could have
been de-energized and its associated exhaust damper closed thereby
restoring room cooling with the room's redundant exhaust fan..
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