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U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, D. C. 20555

Perty Nuclear Power Plant
Docket No. 50-440
LER 94-012-00

Gentlemen:

Enclosed is Licensee Event Report 94-012-00 concerning two unexpected Annulus
Exhaust Gas Treatment System (AEGTS) auto starts. The AEGTS is an Engineered
Safety Feature system.

If you have questions or require additional information, please contact
Mr. James D. Kloosterman, Manager - Regulatory Affairs at (216) 280-5833.
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On May 14, 1994, at 2256, during pos'-maintenance testing, train B of the Annulus
Exhaust Gas Treatment System (AEGTS) automatically started twice.

The apparent cause of this event was equipment failure; howvever, the exact cause of
the failure is currently beiny evaluated. The most probable cause of the AEGTS train
B auto starts was a defective .low Controls Incorporated (FCI) flow switch and/or the
flow switch calibration device (FCI calibrator).
installed during the fourth refueling outage.

the FCI flow switch and the FCI calibrator to isolate the root cause.

These flow switches were being
Additional testing will be performed on

To prevent potential recurrence of this event, the A flow switch was replaced with an
identical new FCI flow switch and recalibrated utilizing different test equipment.
Retesting of the AEGTS train B flow switch was also performed as part of

Both trains were then retested for proper operation.
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Introduction

On May 14, 1994, at 2256, during post-maintenance testing, train B of the Annulus
Exhaust Gas Treatment System (AEGTS) [BA] automatically started twice. At the
time of this event, the plant was in a retueling outage with all fuel removed
from the reactor vessel (RPV|. The reactor vessel head was removed with RPV
pressure at atmospheric and water temperature at 80 degrees Fahrenheit. On May
15, 1994, at 0049, a required non-emergency four-hour ENS notification was made
to the NRC pursuant to the requirements of 10 CFR 50.72(b)(2)(ii) to report
automatic starts of the AEGTS as Engineered Safety Feature actuations. This
event is being reported under the requirements of 10 CFR 50.73(a)(2)(iv).

Description of the Event

During the current (fourth) refueling outage both trains of the AEGTS were
modified to allow direct detection of a lowv air flow condition. The AEGTS
consists of two independent and redundant trains. One train operates during
normal plant operation and the standby train automatically initiates in response
to a Loss of Coolant Accident (LOCA) signal or when low air flow is sensed in the
operating train. The fan in ea:h train is operated by a three-position fan
control switch. The three positions are STOP, STANNBY, and ON. The control
switch spring returns from STOP .o STANDBY., The fan can be started manually by
turnitng the control switch to the ON position. When in the STANDBY position, the
fan in the standby train will autonatically start if the operating train air flow
is low, or if a LOCA signal is preseit.

Prior to this modification being installea, low air flow in the cperating train
vas sensed indirectly by monitoring for high ot low differential pressure across
the operating train’s exhaust fan. The existing Solon differential pressure
svitches [PDS]| were replaced with Fluid Controls Incorporated (FCI, Model Number
FR72-4) thermal dispersion type flow switches [FS]. Replacing the differential
pressure switches with flow switches allows a lowv flow condition to be directly
detected based on a measured flow rate through the operating train. Elimination
of the differential pressure switches also eliminates their associated setpoint
drift, a cause of several Licensee Event Reports (LERs) in the past.

Following installation of this modificaticn, calibration and post-maintenance
testing wvas performed. As part of this testing each train was independently
initiated from various states as described in the System Operating Instruction
(S0I) |i.e., secured status, standby, etc.]. This testing was conducted per the
direction of the work order to verify proper system operation. At 2256 on May
14, 1994, during these system operation verifications, the AEGTS train B
automatically started with the AEGTS A train running. This occurred while
attempting to place the B fan in standby status. The operator then stopped the B
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fan by rotating and holding the fan control switch to the STOP position. When
the operator placed the switch to the STANDBY position, the B fan once again
restarted.

At 2330 the operator shut down both trains to secured status and troubleshooting
commenced. It was concluded that a LOCA signal had not been received, since the
receipt of a LOCA initiation would have also energized the associated heater in
the filter plenum. The heater remained off during this event. A low flow alarm
wvas not received as would be expected in a low flow condition. (Note that the
low flow alarm is provided by an independent switch and set to operate at a flow
higher than the low flow start.) During troubleshooting, a low flow condition
was verified not to exist on the A fan.

It was determined during troubleshooting that the initiation had occurred due to
a problem associated with either the FCI flow switch (1M15-NO70A) or the
associated test equipment (FCI calibrator) utilized for the calibration process
(see Cause Analysis section below).

The A flow switch was replaced and the replacement switch was recalibrated
utilizing different test equipment, as described below. Both trains were then
retested for proper operation for both automatic start and standby operation
conditions. Following completion of post-maintenance testing both trains were
then declared operable.

Cause Analysis

Subsequent t¢ the auto starts, troubleshooting and retesting were performed to
investigate the reasons why the auto starts occurred. The apparent cause of this
event vas equipment failure; however, the exact cause of the failure is currently
being evaluated. The most probable causes for the AEGTS B train automatic starts
vere a defective FCI flow switch and/or the flow switell calibration device (FCI
calibrator). Additional testing will be performed or the FCI flow switch and the
FCi cealibracor to isolate the root cause.

During troubleshooting it was found that the calibration curve determined for the
A flow switch had shifted. This appeared to be caused by either an interface
problem in the connection between the A train FCI flow switch and the FCI
calibrator or a problem with the A train flow switch itself, which imposed a bias
on the signal sent to the calibrator displayed as output. Utilizing the same
calibrator on the B train did not shift that train’s calibration curve. The A
flov switch was then replaced and both trains were then recalibrated/

verified with a spare FCI calibrator, neither train showed the curve shift
experienced with use of the original PCI calibrator with the A train.
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1t vas also discovered during the subsequent trouble shooting for this event that
tvo-vay radio transmissions can also induce a fluctuation in output of the FCI
flow switch. Signs have been posted at the door to each AEGTS room and at each
FCI flow switch warning personnel not to use radios.

Satety Analysis

The AEGTS is designed to continuously discharge filtered air from the reactor
building [NG) annulus. This system maintains the annulus pressure negative with
respect to the shield building and containment [NH]. The negative pressure in
the annulus causes leakage through the shield building and containment to flow
into the annulus, ensuring that any leakage from the containment vessel will be
filtered through the AEGTS. The AEGTS consists of two identical trains, one
normally in standby.

The fan of the standby train automatically starts if a low flow condition is
experienced by the operating train or in the event of a LOCA. A low flow
condition is detected by the flow switch located at the discharge of each fan.
The AEGTS operated as designed during this event in response to the low flow
initiation signal received. At the time of the event the reactor was defueled
with no fuel movement, no core alterations and no operations with a potential to
drain the reactor vessel in progress. The AEGTS is not required to be operable
under these conditions and it was not operable at the time of the event.
Therefore, this event is not considered safety significant.

Similar Events

No similar events were identified. Several auto starts of the AEGTS have
occurred in the past, as r¢, rted in LERs 87-043, 87-069, 89-016, 91-007, and
93-006; hovever, the FCI flu. switch modification was in the process of being
implemented to improve the system design. Therefore, the past equipment failures
are considered to be unrelated to this event.

Corrective Actions

The apparent cause of this event vas equipment failure; however, the exact cause
of the failure is currently being evaluated. The most probable cause of the
AEGTS train B auto starts was a defective FCI flow switch and/or the flow switch
calibration device (FCI calibrator). Additional testing will be performed on the
PCI flow switch and the FCI calibrator to isolate the root cause.

To prevent potential recurrence of this event, the A flow switch vas replaced
with an identical new FCI flow svitch and recalibrated utilizing a different FCI
calibrator. Retesting of the AEGTS train B flow switch was also performed as
part of troubleshooting. Both trains were then retested for proper operation.
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Two-way radio transmissions can also induce a fluctuation in output of the FCI
flow switch., Signs have been posted at the door to each AEGTS room and at each
FCI flow switch warning personnel not to use radios.
A supplement to this LER will be submitted by October 15, 1994 to address the
root cause for the equipment failure.
Energy Industry Identification System Codes (EITS) are identified in the text as
[XX].
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