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At 1137 on May 29, 1996 with Units 1 & 2 in Mode 1 operating at 100% power, it was determined
that Farley Nuclear Plant (FNP) had been operating in a condition prohibited by Technical
Specifications (TS). TS 3.3.1 requires surveillance testing to be performed on the Underfrequency
(UF) - Reactor Coolant Pump Reactor Trip System Instrumentation channels [JC]. However, it was
determined that adequate testing on the required channels was not being conducted. During
subsequent testing to satisfy surveillance requirements, a common-cause failure was identified that

resulted in Unit 1 independent UF channels being inoperable in a system designed to shut down the
reactor.

The cause of the missed surveillance was cognitive personnel error which resulted in a failure to
update surveillance test procedures (STPs) following modifications to the UF reactor trip circuitry
during each Unit’s recent refueling outage. The cause of the common-cause failure was cognitive
personnel error in that post modification testing was inadequate to identify and correct the failure
prior to power operation. The Units 1 & 2 UF STPs have been revised to include appropriate testing
of the UF circuitry. The Units 1 & 2 UF reactor trip circuits have been modified and subsequently
tested satisfactorily. Specifically, diodes have been added to the UF circuitry on both Units to
enhance their ability to perform in a DC interruption application. Management expectations regarding
the identification and development of post modification testing will be clarified to appropriate
personnel. Training will be conducted to ensure that personnel developing and reviewing design
modification packages have sufficient knowledge to identify and perform required procedure changes.
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Description of E

At 1137 on May 29, 1996 with Units 1 & 2 in Mode 1 operating at 100% power, it was determined
that Farley Nuclear Plant (FNP) had been operating in a condition prohibited by Technical
Specifications (TS). TS 3.3.1 requires that the Underfrequency - Reactor Coolant Pump (RCP)
channels of the Reactor Trip System instrumentation [JC] be calibrated each refueling and
functionally tested each quarter. Based on a thorough review of all applicable plant procedures, it
was determined that adequate testing of all elements of the Underfrequency (UF) circuitry was not
being conducted as required by TS and had not been appropriately tested since design changes were
implemented during each Unit’s recent refueling outage (Unit 2 Spring ‘95; Unit 1 Fall ‘95). In
addition, during subsequent testing to satisfy surveillance requirements, a common-cause failure was
identified which resulted in Unit 1 indeperdent UF channels being inoperable in a system designed to
shut down the reactor.

During a review of the UF circuitry as part of the preparation of FNP’s response to Generic Letter
96-01, it was questioned on May 28, 1996 if existing surveillance test procedures adequately verified
proper performance of interposing relays which had been added to the UF circuitry during each
Unit’s recent refueling outage. The interposing relays had been added to make the UF reactor trip
circuits “fail-safe” on a loss of DC control power condition. The design changes were performed on
Units 1 & 2 by the addition of interposing relays in the UF control circuits.

In response to this question, on May 28, 1996, UF relay surveillance testing was commenced
concurrent with a review of plant procedures to determine if appropriate surveillance testing had
been accomplished by procedures other than the specified Maintenance procedures since these did
not include testing of the interposing relays Each channel of the UF protection circuitry is
comprised of two UF sensing relays (two per Reactor Coolant Pump Bus).  All 6 Unit 2 UF relays
were tested satisfactorily without a failure. When tested, both of the Unit 1 Bus 1A UF relays failed

NRC Form B66A (4-86)
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to operate at the 57 Hertz setpoint and provide a proper input to the Solid State Protection System
(SSPS). The Unit 1 Bus 1A relays were replaced and tested satisfactorily. Testing then
demonstrated that both of the Unit 1 Bus 1C UF relays met the acceptance criteria. Subsequently,
with both the 1A and 1C Bus UF relays tested satisfactorily and operable, it was concluded (based
on the concurrent procedure review) at 1137 on May 29, 1996, that no procedural coverage existed
for testing the interposing relays and adequate surveillance testing was not being performed to verify
compliance with the requirements of TS. The Unit 1 Bus 1B UF relays were tested and failed to
operate as designed. These relay circuits were modified and tested satisfactorily. Subsequently, the
remaining Unit 1 & Unit 2 RCP UF reactor trip circuits were modified and retested satisfactorily.
During the above described UF relay surveillance testing, the appropriate TS actions were met.

Cause of Event

The cause of the missed surveillance was due to cognitive personnel error which resulted in a failure
to update surveillance test procedures following modifications to the UF reactor trip circuitry. The
Unit 2 procedure was not changed following modifications in the Spring of 1995 due to an individual
inappropriately concluding that procedures had been changed when they had not been changed. This
error was an isolated occurrence and, through normal attrition, this individual is no longer employed
at FNP. The Unit 1 procedure was not changed following modifications in the Fall of 1995 due to an
individual (different than the individual who performed the Unit 2 review) failing to recognize the
need for including interposing relay testing in the surveillance test procedure. This error has been
attributed to an insufiicient knowledge of surveillance testing requirements. This individual reviewed
the Unit 2 procedure, which had not been appropriately updated, and this review incorrectly
supported the decision that no procedure change was required.

The above mentioned relay testing identified multiple failures of the “telephone relays” integral to
the underfrequency sensing relays (GE Static Frequency Relay models 12SFF16 and 12SFF21). The
specific cause of the common-cause failure mechanism has not been identified and investigation is
continuing. Foliowing the 1995 design changes, post modification testing was limited in that only
the “fail saic” performance of the UF circuits was verified More comprehensive testing should
have identified the common-cause condition and allowed for investigation and repair prior to power
operation. The wmadequate level of testing has been attributed to an unclear understanding of
management expectations in defining the scope of post modification testing As such, the cause of
power operation with an undetected common-cause failure was cognitive personnel error in the
development of post modification testing procedures.
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Safety Assessment

In accordance with FSAR Chapter 15, the primary protective function for a complete loss of RCS
flow event is the RCS low flow reactor trip which prevents the design DNBR limits from being
exceeded. The reactor trips from the Reactor Coolant Pump Bus Undervoltage and Underfrequency
and RCP Breaker Position all provide anticipatory backups to the low flow trip signal. In addition,
the plant’s emergency response procedures require plant operators to perform a manual reactor trip
when required by plant conditions if an automatic trip does not occur.

The overpower delta temperature, overtemperature delta temperature, and high pressurizer pressure
reactor trips also act as diverse backup trips for the complete loss of  CS flow event.

Since all Unit 2 UF relays passed initial testing, it is concluded that these relays would have
performed properly if necessary. The failures of two out of three Underfrequency channels on Unit
1, and subsequent improper response to actual plant conditions, would have been mitigated by
proper operation of the primary reactor trip, RCS low flow, as well as the diverse trips discussed
above.

The health and safety of the public were not affected.

Based on the above, no safety concerns exist.

Corrective Action

The Unit | and 2 surveillance test procedures used to verify proper performance of the
Underfrequency circuitry have been revised to include testing of appropriate components.

Subsequently, all UF reactor trip circuits were modified and tested satisfactorily.

Diodes have been added to the UF circuitry on both Units to enhance their ability to perform in a DC
interruption application.

Management expectations regarding the identification and development of post modification testing
will be clarified to apprepriate personnel.
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Training will be conducted to ensure that personnel developing and reviewing design modification
packages have sufficient knowledge to identify and perform required procedure changes.

A root cause analysis and broadness review is in progress.

ditional Information

The following LER was submitted due to inadequate procedural guidance which resulted in missed
TS surveillance:

LER 90-002-00 (Shared) - Surveillance Not Performed Due to Inadequate Procedural Guidance.




