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Public Service Electric and Gas Company P 0O Box 238 Hancooks Brdge New Jersey OBD3E

Hope Creek Generating Station

DATE January 22, 1992

U. 8. Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555

Dear Sir:

HOPE CREEK GENERATING STATION
DOCKET NO. 50~354

UNIT NO, 1

LICENSEE EVENT REPORT 91-019-C1

This Licensee Event Report is being submitted pursusant to
the requirements of 10CFR.73(a)(2) (iv).
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Control Room Operators (RO licensed)

discovered that the "E" Filtration Recirculation Ventilation (FRVS)

fan was running.

the fan was secured.

FRVS fan started a second time.

After verifying no valid start signals were present

At 0638 hours during shift turnover the "E"

Operators noticed the fan start

during panel walk down. They again verified no valid start signals
were present and secured the fan., Operators could not determine the
cause of the fan start and requested Instrument and Control

Technicians to investigate.

On 12/13/91 the E FRVS wae instrumented

and the FRVS System (A,B,C and D FRVS Recirc fans) was placed in
service to determine the root cause of the spurious fan starts in

conjunction with DOP/Halide testing.
for 6.5 hours with no auto fan starts occurring.
secured at 1222 hours at the completion of the DOP/Halide test.

The

1557 hours the E FRVS Recirc fan spuriously started and was

subsequently secured by operations personnel.

Subsequent

The FRVS System was in service
fans were

At

investigation has revealed an accumulation of water in the low flow
switch sensing lines as the most probable cause of the spurious fan
The testing did result in additional fan starts, on 12/23/91
the standby "E" FRVS Recirc unit, on 1/2/92 the standby "F" FRVS
Recirc unit auto started and on 1/14/92 "E" FRVS Recirc unit auto
Previous corrective actions to ensure the accumulated water
is drained periocdically has improved operation cf the system; however,
subseguent investigation has revealed the need for more frequent
draining and the possibility of rerouting the instriment tubing to
eliminate collection pointe.

starts.

started.
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PLANT AND SYSTEM IDENTIFICATION

General Electric - Boiling Water Reactor (BWR/4)
Filtration Recirculation Ventilation System (FRVS) (EIIS Designation:
BH)

IDENTIFICATION OF OCCURRENCE

Engineered Safety feature Actuation -~ Unplanned start of standby
Filtration Recirculation System Recirculation Fan E.

Event Date: 11,/23/91, 12/13/91, 12/23/91, 1/2/92 and 1/14/92
Event Time: 11/23/91 - 0500, 0638, 0801, 12/13/91 - 1557
12/23/91 = 2345, 1/2/92 ~ 0707 and 1/14/92 = 1710,
This LER was initiated by Incident Report No., 91-163A, 91-174, 91182,
92-003 and 92-009.

CONDITIONS PRIOR TC OCCURRENCE

Plant in OPERATIONAL CONDITION 1 (Power Operation)
Reactor Power 100%, Unit load 110% MWe.

RESCRIPTION OF QCCURRENCE

On 11/23/91 at 0500 hours, Control Room Operators (RO licensed)
discovered that the "E" Filtration Recirculation Ventilation (FRVS) fan
was running. After verifying no valid start signals were present the
fan was secured. At 0638 hours during shift turrover the "E" FRVS fan
started a second time. Operators noticed the fan start during panel
walk down., They again verified no valid start signals were present and
secured the fan. Operators could not determine the cause of the fan
start and requested Instrument and Control Technicians to investigate.
The Te~hnicians proceeded to drain the instrument lines as moisture
accumu.ition had oeen responsible for previous incidents of spurious
fan starts. No moisture was noted and no direct cause for the fan
starts could be determined. The fan started again at 0801 hours
prompting operations personnel to secure the operating fan and declare
the fan inoperable.

On 12/13/91 the E FRVS was instrumented and the FRVS System (A,B,C and
D FRVS Recirc fans) was placed in service to determine the root cause
of the spuriocus fan starts in conjunction with DOP/Halide testing. The
FRVS System was in service for 6.5 hours with no auto fan starts
occurring. The fans were secured at 1222 hours at the completion of
the DOP/Halide test, At 1557 hours the E FRVS Recirec fan spuriously
started and was subsequently secured by operations personnel. The
recorder paper was removed and forwarded to System Engineerirg for
evaluation, The testing did result in additional fan starts, un
12/23/91 the standby "“E" FRVS Recirc unit, on 1/2/92 the standby "F"
FRVS Recirc unit auto started and on 1/14/92 "E" FRVS Recirc unit auto
started.
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ANALYELS OF OCCURKENCE

The FRVS system is designed to mitigate the consequences of an accident
by removing lodine from the reactor building atmosphere prior to
release and maintaining reactor building pressure negative following a
design baeis acuident or refueling accident. The system consists of
8ix 25% capacity recirculation fan units and two 1000 capacity vent fan
units. A typical alignment, when the system is placed in service,
would consist of four recirculation units and one vent unit runnin?
with the remaining units in standby. The standby recircu.ation unite
will auto start if a low flow condition were to develop on a running
recirculation fan. All fans start on an Ei/ signal of either Low
Reactor level (~38") or High Drywell pressure (1.68 psig) or Reactor
Building/ Refuel Floor exhaust high radiation.

The low flow start signal is generated via flow switches located on the
outlet of the recirculation units and is processed through the Bailey
Logic panel. When the logic senses low flow on a running fan an auto
start signal is generated to start a standby fan. The configuration of
the logic will send an auto start signal whenever low flow is sensed;
however, the duration .f the signal is only one second leng. This
allows the standby fans to be placed in auto after the running fans
have been secured, If the signal is reset by either a valid or
spurious flow signal and subsequently low flow is sensed again, a new
start signal will be generated to start the standby fan.

The switch has a range of .04 - ,15" of water, with the trip setpoint
set at .1" of water,

A review of the test data gathered during and following the test rups
revealed two failed flow switches associated with the low flow start
logic for the E FRVE Recirc fan. One of the switches had failed ir vhe
low flow state, which would have prevented the E FRVS Recirc fan auto
start if the C FRVS Recirc fan had developed an actual low flow. Tie
remaining failed switch was operating intermittently changing state
from low flow to adeguate flow and low flow again regardless of C FRVS
Recirc fan operation resulting in spurious fan starting.

The two lov flow switches were removed from the units and an as fc od
calibration was performed. One of the switches calibrated
satisfactorily while the second unit was found to be out of tolerance.
Fellowing the calibration, both switches were disassembled for an
interral irspection. The switch which failed calibration showed signs
of maisture intrusion and the diaphragm appeared to be disformed. The
seconu switch diaphragm appeared normal but signs of moisture intrusion
were pvysenc,
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ANALYSI1S OF COCURRENCE (cont)

An inspection of the instrument sensiig lines revealed approximately 4
ounces of water had accumulated in the line. The configuration of the
sensing line is such that a large loop is formed between the sensing
device ana the flow switches. The loop accumulates water to such a
degree that accurate communication from the sensing device to the
switch is lost. The subsequent starts experienced on 12/23/91, 1/2/92,
and 1/14/92 were attributed to water accumulation in the sensing lines
during follow up testing committed to in LER 91-01% rev 0.

APPARENT CAUSE OF OCCURRENCE

The cause of E and F FRVS Recirc fan starts is the accumulation of
water in the low flow switch and instrument lines combined with minor
pressure perturbation in the ventilation system causing actuation of
the low flow auto start logic. Although procedures currently direct
personnel to drain the »*ccumulated water following ng:tom operation,
the methods employed did not allov all the water to drained due to
different tubing configuration on individual fan units,.

The accumulition of water is also responsible for the failure of the
flow switch to sense actual flow when the fan is running thereby
inhibiting the auto start feature of the standby units if a running fan
were to trip.

PREVIOUS OCCURRENCES

There have been ¢ previous occurrences of auto starts of the standby
FRVS Recirculation fans as reported in LERS 87-016, 87-033, 90-006, 90
023, 90~034, 91-018 and 91-019 rev 0. The cause of the previous events
were attributed to the less than adequate design of the auto

start logic. In two of the events LER 90-034 and 91-018 similar
conditions, as stated above, were reported as the cause of that event.

SAFETY SIGNIFICANCE

This event posed minimal safety significance as the system would have
operated as designed in an actual emergency. Although a low flow
condition on C FRVSE Recirc fan would not have auto started the E FRVS
Recirc fan, the F FRVS Recirc fan was capable of auto starting from the
C FRVS Recirc fan.






