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Docket No. 50-388
License No. NPF-22

Attached is Licensee Event Report 50-388/01-002-00. This event was determined to be
reportable per 10CFR50.73(a)(2)(v)(D) in that the Unit 2 Suppression Chamber Hydrogen
Recombiners in both trains were inoperable when one train was out of service for planned
maintenance, and the emergency onsite power supply for the other train was declared
inoperable due to a relay failure.
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On March 2, 2001 at 01:15 with Unit 2 in Mode 1 (Power Operation) at 100% power, the 'B' Emergency
Diesel / Generator (D/G) was declared inoperable when a DC control power relay failed and multiple
control room alarms were received. Operations personnel responded to the 'B' D/G and observed
multiple local alarms and several auxiliary system pumps running that would normally be in standby.
Operations personnel shutdown the auxiliary pumps and placed the 'B' D/G control switch in “"local" to
prevent an automatic start. Prior to this event the 'A' Suppression Chamber Hydrogen Recombiner had
been removed from service for planned maintenance. The 'B' D/G is the emergency onsite power
supply for the 'B' Suppression Chamber Hydrogen Recombiner. Therefore, there was a potential for a
complete loss of the Unit 2 Suppression Chamber Hydrogen Recombiner safety function while
emergency onsite power supply to the 'B' Suppression Chamber Hydrogen Recombiner was inoperable.
The emergency onsite power supply to the 'B' Suppression Chamber Hydrogen Recombiner was
restored via the spare 'E' D/G at 15:08 on March 2, 2001. It was determined that the cause for the
multiple 'B' D/G alarms and auxiliary equipment starts was a failed relay coil in the DC control power
circuitry for the 'B' D/G. Preliminary analysis has attributed the relay failure to "infant mortality" of the
electrical component. The failed relay was replaced. It was determined that no generic concerns /
common mode failure mechanisms exist with other like-in-kind relays installed at the station. The failed
relay will be sent to an independent |ab for failure analysis. During any postulated design basis accident,
one of the two recombiners would have been restored prior to requiring its operation. There were no
actual safety consequences or compromises to the public health and safety as a result of this event.
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EVENT DESCRIPTION

On March 2, 2001 at 01:15 with Unit 2 in Mode 1 (Power Operation) at 100% power, Control Room
Operators (licensed) declared the 'B' Emergency Diesel / Generator (D/G; EIIS Code: EK) inoperable
when a DC control power relay failed and multiple control room alarms were received indicating that the
'B' D/G had tripped even though it was in a standby condition and was not operating. Operations
personnel responded to the 'B' D/G and observed multiple local alarms and several auxiliary system
pumps running that would normally be in standby. Operations personnel shutdown the auxiliary pumps
and placed the 'B' D/G control switch in "local" to prevent an automatic start. After a preliminary
investigation of the 'B' D/G alarms by Operations and Electrical Maintenance personnel, alignment
activities to substitute the spare 'E' D/G for the 'B' D/G were commenced.

Prior to this event the ‘A’ Suppression Chamber Hydrogen Recombiner had been removed from service
for planned maintenance. The 'B' D/G is the emergency onsite power supply for the 'B' Suppression
Chamber Hydrogen Recombiner (EIIS Code: BB). Therefore, there was a potential for a complete loss
of the Unit 2 Suppression Chamber Hydrogen Recombiner safety function while the emergency onsite
power supply to the 'B' Suppression Chamber Hydrogen Recombiner was inoperable. The emergency
onsite power supply to the 'B' Suppression Chamber Hydrogen Recombiner was restored via the 'E' D/G
at 15:08 on March 2, 2001.

CAUSE OF EVENT

The cause for the loss of the Unit 2 Suppression Chamber Hydrogen Recombiners in both trains was
that the 'A’ train was out of service for planned maintenance and the emergency onsite power supply for
the 'B' train became inoperable. An investigation of this event was performed by Maintenance and
Engineering personnel. It was determined that the cause for the multiple 'B' D/G alarms and auxiliary
equipment starts was a failed relay coil and two blown fuses in the DC control power circuitry for the 'B'
D/G. The failure of normally energized relay 3FOT was the cause for the two blown fuses. Preliminary
analysis has attributed the failure of the relay coil to "infant mortality" of the electrical component since
the relay was recently replaced during preventative maintenance activities for the 'B' D/G. The failed
relay was found to be from a batch of relays that was recently obtained from another utility. The failed
relay and its external varistor were replaced and will be sent to an independent lab for failure analysis.
Although it was subsequently determined that the 3FOT relay failure would not have prevented the 'B'
D/G from performing emergency start function, placing the 'B' D/G control switch in "local” for
investigation / spare substitution activities would have prevented an automatic emergency start and
rendered the "B" D/G inoperable.

SIGNIFICANCE/ANALYSIS

This event was determined to be reportable per 10CFR50.73(a)(2)(v)(D) as a condition that could have
prevented the fulfilment of a safety function to mitigate the consequences of a design basis accident.
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The Suppression Chamber Hydrogen Recombiners provide the capability of controlling the bulk
hydrogen concentration in the Suppression Chamber to less than the lower flammable concentration of 4
percent by volume following a design basis accident. This ensures primary containment design
pressures and temperatures would not be exceeded if a hydrogen burn would occur. '

In this case, the loss of the 'B' Emergency Diesel Generator would, under a Loss of Coolant Accident
(LOCA) / Loss of Off-site Power (LOOP) design basis accident, lead to the loss of the 'B' Engineered
Safeguard System 4.16 kV bus. The loss of the 'B' 4.16 kV bus would lead to the loss of the Unit 2 'B'
Suppression Chamber Hydrogen Recombiner. The Unit 2 'A' Suppression Chamber Hydrogen
Recombiner had been removed from service for planned maintenance, thus no Unit 2 Suppression
Chamber Hydrogen Recombiners were available from 01:15 to 15:08 on March 2, 2001. However during
an actual LOCA / LOOP, greater than 24 hours would elapse prior to build up of oxygen levels in Primary
Containment necessary for combustion. During any postulated design basis accident, the onsite
emergency power supply to the "B" Suppression Chamber Hydrogen Recombiner would have been
restored prior to requiring its operation. Additionally, an alternate means of Suppression Chamber
hydrogen concentration control was available via venting of the Primary Containment.

With respect to the inoperable 'B' D/G, Susquehanna is designed and analyzed to operate and safely
shut down with 3 of the 4 required Emergency Diesel Generators. Therefore, with the exception
described above, the loss of the 'B' D/G is bounded by plant design. It is concluded from the analysis
above, that the safety significance of this event is minor. As such, there were no actual safety
consequences or compromises to the public health and safety as a result of this event.

In accordance with the guidance provided in NUREG-1022, Revision 2 section 5.1.1, the required
submission date for this report is May 1, 2001.

CORRECTIVE ACTIONS

Corrective actions that have been completed are:

¢ The failed relay was replaced with a relay from a batch other than the batch in question.

e An investigation was conducted to ensure that the 3FOT relay failure was not a common mode /
generic failure mechanism. This failure is believed to be an isolated occurrence and there was not a
common mode / generic failure mechanism.

e The location of the remaining relays from the batch in question was investigated. Additional relays
were found in the control circuitry for the "B" D/G and were determined not to pose a concern since
the "B" D/G has successfully completed its logic testing and the failure mechanism is not believed to
be generic. The remaining relays are spares. The spare relays have been segregated to prevent
use as a prudent measure until the failure analysis is completed for the failed relay.

¢ An investigation was conducted to ensure that the 3FOT relay failure did not cause any collateral
damage or undesired effects in addition to the two blown fuses. None was found.
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Corrective actions to be completed are:

e The failed relay and its external varistor will be sent to an independent lab for failure analysis. Based
on the results of the failure analysis, the need for additional corrective actions will be evaluated.

¢ This LER will be updated accordingly.

ADDITIONAL INFORMATION

Past Similar Events: There are no previous events in which both trains of Primary Containment
Hydrogen Recombiners were simultaneously inoperable. There have been
previous failures of Agastat relays used in the Emergency Diesel Generators.
As a result, these relay types are replaced periodically during preventative
maintenance activities.

Failed Component: Relay 3FOT
Manufacturer: Agastat
Model: EGPDNRC2015004
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