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- Pubbe Service Electric and Gas Company P O. Box 236 Hancocks Bridge, New Jersey 08038 ;

*

. Hope Creek Generating Station

;

i

DATE January 22, 1992
t.

U..S.: Nuclear Regulatory Commission *

Document Control Desk
Washington, DC 20555 >

-Dear' Sirs
>

Il0PE' CREEK GENERATING STATION
' DOCKET No._50-354 i

' 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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11TLE (4): Engineered Safety system Action * "E" and "F" Filtration Recirculation Ventilation System Recirc Fan start,

ty[NT DATE (5)- Ltt NUMBER (6) REPORT Daft (7) OTHtt FACIL111(S INVOLVfD (8)
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]2 2|3 9|1 9|1 0|1 0|1 2|2 9|20 1 9- -

OPfRAfthG (9) THit REPORT 18 $UBM111ED PURSUANT TO THE REQUIREMEN15 0F 10CFR (CHECK ONE OR MORE BELOW) (11)
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120.402(b) 70.405(c) A 50.73(a)(2)(lv) ,_ 73.71(c)
i

73.71(b) i,_20.405(s)(1)(1)
,_

,_
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Louis Averse, Renfor Staf f Engineer * Technical
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COMPitTE ONE LINE FOR EACM COMPONENT FAILURE NOTED IN TH15 REPORT (13) |

CAU$t SYST[st CCMPONENT MANUFACTURER REPORTABLE 10 NRPD$f \\\\ CAUSE SYSitM COMPONENT MANUFACTURER REPORTABLE 10 NRPD$f
\\\\

B BH 78 A340 \\\\
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\\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 0 3 3 1 9 2 \\\\\\\\\\\\\\\\\\\\\

ABSTRACT (16)
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 turnover the "E"
FRVS. fan started a second time. Operators noticed the fan start r

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 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 spurious fan starts in
conjunction with DOP/Hallde 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 Recirc fan spuriously started and was
-subsequently secured by operations personnel. Subsequent
investigation has revealed an accumulation of water in the low flow
switch sensing lines as the most probable cause of the spurious fan
-- sta rts . . 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
started. Previous corrective actions to ensure the accumulated water
is drained periodically has improved operation of the system) however,
subsequent investigation has revealed the need for more frequent
draining and the possibility of rerouting the instr.1 ment tubing to
eliminate collection points.
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N NT AND SYSTEM IDENTIFICATIOR

G:neral Electric - Boiling Water Reactor (DWR/4)
Filtration Recirculation' Vent 11ation 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 1/34/92
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, 91 182,
92-003 and 92-009.

: CONDITIONS PRIOR TO OCCURRENCE

Plant in OPERATIONAL CONDITION 1 (Power Operation)
Rsactor Power 100%, Unit load 1105 MWo.

DESCRIPTION OF OCCURRENCE
,

On 11/23/91 at 0500 hours, Control Room Operators (RO licensed)
discovered that the "E" Filtration Recirculation Ventilation (FRVS) fan
was running. Af ter verifying no valid start signals were present the
fan was secured. At 0638 hours during shift turnover the "E" FRVS fan
otarted a second time. Operators noticed the fan start during panel
walk down. They again verified no valid start signals were present and
occured the fan. Operators could not determine the cause of the fan
ctart and requested Instrument and Control Technicians to investigate.
The Technicians proceeded to drain the instrument-lines as moisture
accumulation had oeon 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
orompting operations personnel-to secure-the operating fan and declare
the fan inoporable. -

On 12/13/91 the E FRVS .was instrumented and ,ttua FRVS System (A,B,C and
D FRVS Recire fans) was placed in service to determine the root- cause
of the spurious fan starts in conjunction with DOP/Halldo 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 Recirc fan spuriously
otarted and was subsequently secured by operations personnel. The
recorder paper was removed and forwarded to System Engineering for
-ovaluation. 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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bHALYSIS OF OCCURriENCE :

Tho FRVS system is designed to mitigate the consequences of an accident
by removing Iodino from the reactor building atmosphoro prior to
-roleano and maintaining roactor building pressure negativo following a
d: sign bacia acuident or refueling accident. The system consists of
oix 25% capacity recirculation fan units and two 100% capacity vont fan
units. A typical alignment, when the system is placed in service,
would consist of four recirculation units and one vont unit running
with the remaining units in standby. The standby recircu4ation units
will auto start if a low flow condition were to develop on a running
rceirculation fan. All fans start on an EC/ signal of either Low
R0 actor level (~38") or liigh Drywell pressuro (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 Dailoy
Logic panol. When the logic sonnos low flow on a running fan an auto
otart signal is generated to start a standby fan. The configuration of
the logic will send an auto start signal whenover low flow is sensodt
however, the duration ef the signni is only one second long. This
allows the standby fans to be placed in auto after tho' running fans
have been secured. If the signal is roset by either a valid or |cpurious 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 rango of .04 .15" of water, with the trip sotpoint ,

Oct at .1" of water.

A review of the toat data gathered during and following the test runs
revealed two failed flow switches associated with the low flow start
. logic for the E FRVS Rocirc fan. One of the switches had failed in the
low flow stato, which would have provented the E FRVS Rocirc fan auto
ctart if the C FRVS Rocirc fan had developed an actual low flow. The
rcmaining failed switch was operating intermittently changing stato
from low flow to adoquate flow and low flow again regardless of C FRVS
R0 circ fan operation resulting in-spurious fan starting.

' The two low flow switches were removed from the units and an as fe md
calibration was-performed. one of the switches calibrated
entisfactorily while the second unit was found to be out of toleranco.

,

L Following the calibration, both switches were disassembled for an
'

internal inspection. The switch which failed calibration showed signs
of moisturo intrusion and the diaphragm appeared to be disformed. The
cocond switch diaphragm appeared normal but signs of moisturo intrusion

L woro prevent.
;
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ANALYSIS or oCCUEBENCE (c.pntj,

An inspection of tho instrument sensi.1g lines revealed approximately 4
,

ounces of water had accumulated in the line. The configuration of the i

consing lino is such that a largo loop is formed betwoon the sensing '

device and the flow switches. Tho loop accumulates water to such a ,

degroo that accurato communication from the sensing device to the
cwitch is lost. The subsequent starts experienced on 12/23/91, 1/2/92,
cnd 1/14/92 were attributed to water accumulation in the sensing linou
during follow-up testing committed to in LER 91-019 rev 0.

APPARENT CAUSE OF OCC.URRENCE '

The cause of E and F FRVS Rocire fan starts la the accumulation of
water in the low flow switch and instrument lines combined with minor
- prosauro porturbation in the ventilation system causing actuation of
the low flow auto start logic. Although procedures currently direct

,

personnel to drain tho accumulated water following system operation,
the methods employed did not allow all the water to bo drained due to
different tubing configuration on individual fan units.

The accumulction of water is also responsible for the failure of the
flow switch to senso actual flow when'the fan is running thereby
inhibiting the auto start feature of the standby units if a running fan
wore to trip. p

- PREVIOUS OCCURRENCES

There have boon 6 previous occurrences of auto starts of the standby
FRVS Rocirculation 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
ware attributed to the less than adequata design of the aut0 i

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.

FAFETY SIGNIFICANCE

This event por,ed minimal safety significance as the system would have
operated as' designed in~an actual emergoney. Although a low flow
condition on C FRVS.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 Rociro fan. ri.
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COMECTIVRACTlQllE

1. The instrument linos have been removed and cleaned and the two
inoperablo low flow switches have boon replaced.

2. The cooling water coil on the outlet of the fan unit has boon
inspector; to determino it was not the sourco of the moisture.

3. A Design Chango Package which has boon approved for installation at
tho next outage will be reviewed to determino the adequacy of the

'

design to prevent a similar type of event.

4. System l'ngineering is continuing testing to determino why the water
is accumulating in the instrument lines.

5. Station Staff is conducting a review of the offectiveness of
previous correctivo actions.

6. A follow-up report will be submitted when the cause and correctivo
actions for item 4 are dotormined.

-

Sincere y,
4/,

h..
Gene al Manager -
llope rock Operations

LIA/
SORC Mtg. 92-007

.
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