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SUSQUEHANNA STEAM ELECTRIC STATION

LICENSEE EVENT REPORT 50-387(388)/2016-016-00

UNIT 1 LICENSE NO. NPF-14

UNIT 2 LICENSE NO. NPF-22 Docket Nos. 50-387
PLA-7567 50-388

Attached is Licensee Event Report (LER) 50-387(388)/2016-016-00. The LER reports
an event involving failure of a bus synchronizing select hand switch. This event was

determined to be reportable in accordance with 10 CFR 50.73(a)(2)(v)(A), (B), (C), and
(D) as a condition that could have prevented fulfilment of a safety function.

There were no actual consequences to the health and safety of the public as a result of
this event.

This letter contains no new regulatory commitments.

R. J. Franssen

Attachment: LER 50-387(388)/2016-016-00

Copy: NRC Region I
Mr. J. E. Greives, NRC Sr. Resident Inspector
Ms. T. E. Hood, NRC Project Manager
Mr. M. Shields, PA DEP/BRP
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IABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)
On November 16, 2016 at 10:45, Unit 1 and 2 entered Technical Specification (TS) 3.8.1 Conditions B, C, D, E,
and G and TS 3.0.3 due to failure of a bus synchronizing select hand switch.

The failed switch prevented manual transfer between electrical sources to the Emergency Safety Switchgear
(ESS) buses resulting in both offsite sources and all four diesel generators (D/Gs) being declared inoperable
due to failure to meet Surveillance Requirement (SR) 3.8.1.8 and SR 3.8.1.16. This condition was reported as
a condition that could have prevented fulfillment of a safety function in accordance with 10 CFR
50.72(b)(3)(v)(A), (B), (C), and (D) (EN 52369). The condition also requires this Licensee Event Report (LER)
in accordance with the corresponding 10 CFR 50.73 requirements.

The direct cause was mechanical failure of an internal subcomponent of the bus synchronizing select hand
switch. The apparent cause was less than adequate life cycle management. The failed switch was replaced
as a corrective action. Replacement of other synchronization selector switches within the extent of condition
will also be completed.
There were no actual consequences to the health and safety of the public as a result of this event.
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NARRATIVE

CONDITIONS PRIOR TO EVENT
Unit 1 — Mode 1, approximately 100 percent Rated Thermal Power
Unit 2 — Mode 1, approximately 100 percent Rated Thermal Power

There were no structures, systems, or components that were inoperable at the start of the event that
contributed to the event.

EVENT DESCRIPTION

On November 16, 2016 at 10:45, Unit 1 and 2 entered TS 3.8.1 Conditions B, C, D, E, and G and TS 3.0.3
due to failure of a bus synchronizing select hand switch [EIIS System / Component Identifier: EK/SEL]. A
detailed timeline of events is provided as follows:

November 15, 2016 at 03:51 — Units 1 and 2 entered TS 3.8.1 due to Transformer 211 [EIIS System /
Component Identifier: EK / XFMR] being taken out of service for scheduled maintenance (loss of one offsite
source).

November 16, 2016 at 05:38 — During transfer of ESS Bus 2B (2A202) [EIIS System / Component Identifier:
EK / BU] to its preferred source (0X213) [EIIS System / Component Identifier: EK / XFMR], both the phase
and voltage spiked and then returned to normal (in phase / matched voltage) when Transformer 211 Bus 2B
synchronization selector keyswitch (HS-00049B) was taken to the ON position. The transfer was completed
and 2A202 was powered from its normal power supply. After the transfer, voltage was observed spiking
and oscillations were observed. The indication would spike and then return to normal. The handswitch was
returned to the OFF position.

November 16, 2016 at 10:45 — During investigation of the spiking, HS-00049B was turned to the ON
position. During performance of this action, the operator reported that the switch did not feel like it went to
the proper position. When the switch was taken to the OFF position, the synchroscope [EIIS System /
Component Identifier: EK / SYN] remained energized and the associated alarm [EIIS Component Identifier:
ALM] remained locked in, which was not the expected response. Units 1 and 2 entered TS 3.8.1 Conditions
B, C,D, E,and G and TS 3.0.3. The applicable off normal procedure was entered to pull fuses associated
with the defective synchroscope keyswitch and restore operability to the A, C, and D D/Gs and one offsite
power circulit.

November 16, 2016 at 11:30 — HS-00049B was disabled in accordance with the off normal procedure by
pulling fuses [EIIS Component Identifier: FU] to isolate the 2B bus synchronization switches from energizing
the synchronization bus. Unit 1 and 2 exited TS 3.8.1 Conditions C and E and TS 3.0.3.

November 16, 2016 at 14:17 — Unit 1 exited TS 3.8.1 Conditions B and D (these LCO Conditions remained
in effect for Unit 2).

November 16, 2016 at 22:34 — HS-00049B was replaced and the associated clearance order was removed
restoring full operability of the diesel synchronization switch for the 2B bus.
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The failed switch prevented manual transfer between electrical sources to the ESS buses resulting in both
offsite sources and all four D/Gs being declared inoperable due to failure to meet SR 3.8.1.8 and

SR 3.8.1.16. This condition was reported as a condition that could have prevented fulfillment of a safety
function in accordance with 10 CFR 50.72(b)(3)(v)(A), (B), (C), and (D) (EN 52369). The condition also
requires this LER in accordance with the corresponding 10 CFR 50.73 requirements.

CAUSE OF EVENT

The direct cause was mechanical failure of an internal subcomponent of HS-00049B. The plastic piece that
interfaces the keyed portion of the switch to the steel shaft of the switch deck was found broken. This plastic
piece most likely failed when the key was taken to the ON position while investigating the spiking.

The apparent cause was less than adequate life cycle management.

ANALYSIS/SAFETY SIGNIFICANCE

HS-00049B failed in the energized position, which prevented any other manual synchronization from being
performed for 4.16kV, 13.8 kV, and the DGs as required by SR 3.8.1.8 and SR 3.8.1.16. The failure would
not have prevented any automatic functions from occurring in the 4.16kV, 13.8 kV, or DG systems. The
DGs were still able to start and load to the 4kV buses. The automatic transfer of the 4kV buses from
primary to alternate supply was unaffected. The 13.8kV auxiliary bus fast and slow transfer logic was not
impacted.

An engineering evaluation was performed and concluded that the failure of HS-00049B in the ON position
would not have prevented the fulfillment of any safety functions. Details of this evaluation are as follows:

The 13.8kV system is non-Class 1E and provides power to non-safety related plant auxiliary loads. As a
result, there was no safety system functional failure associated with the 13.8kV system.

The ability of the A, B, C, D DGs (and E DG, if aligned) to start, load, and run in the event of an emergency
(such as a LOCA/LOOP) was not impacted by the failure of HS-00049B. The failed switch does not impact
the automatic closure of the DG output breakers. After the emergency condition is terminated (i.e., offsite
power restored), the DGs are required by SR 3.8.1.16 to be able to synchronize back to offsite power.
Although this function could not be met, it is not described in the design bases as being required to fulfill any
safety functions. Based on this discussion, there was no safety system functional failure associated with the
Emergency Diesel Generators.

The ability of the 4kV buses to automatically transfer and to provide power to essential loads in the event of
an emergency (such as a LOCA/LOOP) was not impacted by the failure of HS-00049B. The two offsite
sources to each bus were not impacted: both the primary power supplies were available (Transformer 211
was available but not yet Operable following the scheduled maintenance) and the buses were able to
automatically transfer to the alternate supplies. The ability to shed load (if required) was also not impacted.
Although the function of manually transferring power supplies on each 4kV bus is required by SR 3.8.1.6, it
is not described in the design bases as being required to fulfill any safety functions. Based on this
discussion, there was no safety system functional failure associated with 4kV.
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Based on the engineering evaluation that concluded that the failure would not have prevented the fulfillment
of any safety functions, this event will not be counted as a safety system functional failure (SSFF) for the
NRC performance indicator based on the engineering analysis that shows there was no loss of ability to
fulfill the safety function.

CORRECTIVE ACTIONS

Key corrective actions include the following:

1.  HS-00049B was replaced.

2. Synchronization selector switches within the extent of condition will be replaced.

COMPONENT FAILURE INFORMATION

The failed handswitch was labeled as follows:
Manufacturer: Electroswitch

Series: 20

Type: PR-20

PREVIOUS SIMILAR EVENTS

There have been two previous failures of synchronization selector switches at Susquehanna. The failures are as
follows:

HS-00048B failed in the ON position May 1998 during performance of a Residual Heat Removal (RHR) Division |
logic system functional test. The switch was replaced as a corrective action.

HS-00040B failed in the synchronization position in May 2013 during a monthly D/G test. This event was described
in LER 50-387(388)/2013-001-01, “Diesel Generator ‘B’ to Bus 2B’ Synchronizing Selector Switch Failure,” dated
November 4, 2013. A causal factor in the evaluation of the 2016 event was that corrective actions from previous
failures did not implement a plan for preventing future failures.
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