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On September 10, 1987 two isolatiora of the Reactor Water
Cleanup System occurred during atterpts to restore "A" RWCU
pump to e,ervice following maintenance. At 1046, an RWCU
isolation was initiated by an RWCU high differential flow
signal. Investigation determined that two drain valves on the
discharge side of the "A" RWCU pump had been left open,

~

resulting in a high differential flow condition when warming up
the pump. At 1339, ancther RWCU isolation occurred when the
"A" RWCU pump mechanical seal failed due to lack of cooling
water to the seal cavity cooler. This resulted in localized

i high temperatures in the RWCU pump room, and a Steam Leak
| Detection System high room temperature signal initiated the

isolation. The cause of this occurrence has been attributed to
a combination of factors, the most predominate being personnel
errors committed while placing the pump back in service.
Corrective actions were primarily administrative in nature, and
the Equipment Operator involved in the personnel error was
counseled with respect to the errors made.
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PLANT AND SYSTEM IDENTIFICATION

General Electric - Boiling Water Reactor (BWR/4)
Reactor Water Cleanup System (EIlS Designation: CE)
Pumps (EIIS Designation: P)

IDENTIFICATION OF OCCURRENCE

Reactor Water Cleanup (RWCU) System Isolations (2) Following
RWCU Pump Maintenance Due To Not Adhering To Procedures

Event Date: 09/10/87
Event Time: 1046 and 1339
This LER was initiated by Incident Report Nos. 87-139 & 87-140

CONDITIONS PRIOR TO OCCURRENCE

Plant in OPERATIONAL CONDITION 1 (Power Operation), Reactor
Power 100%, Unit Load 1085 MWe.

DESCRIPTION OF OCCURRENCE

On September 10, 1987 two RWCU isolations occurred during
attempts to restore "A" RFCU pump to service following
maintenance. At 1046, an RWCU isolation was initiated by an
RWCU high differential flow signal. Investigation determined
that two drain valves on the discharge side of "A" RWCU pump
had been left open, resulting in a hign differential flow
condition when warming up the pump. The drain valves were
closed, the isolation was reset, and both RWCU pumps were
returned to service at 1210.

At 1339, another RWCU isolation occurred when the "A" RWCU pump
mechanical seal failed. This resulted in localized high
temperatures in the the RWCU pump room, and a Steam Leak
Detection System high room temperature signal initiated the
isolation. Subsequent investigation determined that the seal
cooler cooling water supply valve was closed, and this caused
the seal to fail. At 1558, the "A" pump was valved out and at
1632 the RWCU system was restored utilizing "B" RWCU pump.

ANALYSIS OF OCCURRENCE
i
'Refer to attachment 1, which is a one line diagram of the "A"

RWCU pump piping and valve arrangement. On 9/7/87, the ,

mechanical seal on "A" RWCU pump failed, and a safety tagging
request was initiated in preparation for repairing the pump.
The following valves were used as blocking points:
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ANALYSIS OF OCCURRENCE CONT'D

VALVE # TAGGED POSITIONED

V003 CLOSED
V004 CLOSED
V006 CLOSED
V024 OPEN
V200 CLOSED
V147 CLOSED
V152 CLOSED

Additionally, a note on the tagging request required draining
the discharge line via V194 and V195, however, these valves
were not used as blocking points.

The pump was repaired and ready to be returned to service on
the morning of 9/10/87. In preparation for testing the pump
following completion of repairs, a temporary release of the
tagging request was authorized and accomplished. After
removing the safety tags, the Equipment Operator began valve
manipulations in preparation for warm-up of the pump utilizing
the RWCU system operating procedure. Valves V003 and V004 were
opened, and the EO was in the process of opening V006 when the
control room informed him that an RWCU isolation had occurrsd.
Subsequent investigation by the control room determined tnat an
RWCU high differential flow signal had caused the isolation.
The EO was instructed to check valve alignment, and at this
time, discharge drain line valves Vl94'and Vl95 were discovered
open. (The drain valves apparently had been left open after
draining / flushing the line per the tagging request two days
earlier.) After closing the drain valves, the RWCU isolation
was reset, the pump was started to verify no seal leakage, and
then stopped after a brief run.

At 1210, both RWCU pumps were placed in service. The pumps ran
until 1339, when the mechanical seal on "A" RWCU pump failed
again, resulting in the second RWCU isolation. An EO was
' dispatched to the pump and determined that the seal cooler
cooling water inlet valve (V148) was closed. The lack of
cooling water caused the seal to burn up. Although the seal
cavity is provided with a high temperature alarm, the alarm was
inoperable at the time of this occurrence due to a broken
thermocouple. A new thermocouple had been on order but had not
been received prior to this incident. Since the RWCU system
was needed to reduce Reactor water conductivity, a decision was
made to return both RWCU pumps to service without the high
temperature alarm being operable.
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ANALYSIS OF OCCURRENCE CONT'D

On the previously described tagging request, the inlet and
outlet valves to the pump cooling system (V147 and V152) had
been tagged closed. When the tagging request was released,
these valves were re-opened.

At some point during pump maintenance, (it.could not be
determined how or when) the seal cooler cooling water inlet
valve was closed. Because of the location and style of the
valve, it is possible that it was inadvertently kicked closed.

CAUSAL FACTORS ANALYSIS

Investigation of these incidents after the events focused on a
variety of concerns:

1. Adequacy of the tagging request was reviewed, and it was
determined that the blocking points established on the
tagging request were within station administrative guide-
lines. However, had V194 and V195 been listed as blocking
points on the tagging request, the valves would have been
re-positioned closed when the tagging request was. released.

2. The EOs actions when releasing the tagging request and
returning the pump to service were reviewed. The EO did not
properly perform equipment checks as required by the
Operations Department Equipment Operational Control
procedure. Had a thorough check been performed, the
mis-positioned valves would have been discovered.

3. The design of the cooling water valve (V148) was
considered. This valve is a 1/2", in-line, " quick throw",
90 degree ball valve. The operating handle has no
latching / locking device by its location is susceptible to
inadvertent operation.

4. As previously noted, the broken seal cavity thermocouple
was inoperable and a new thermocouple was on order at the
time of these events. Had the alarm been operable, the
pump would have been stopped before the seal burned up.

5. A review of shift supervisory actions was conducted. After
the first valving error (drain valves open), it would have
been a prudent decision by shift supervision to request that
the position of all valves associated with the "A" RWCU pump
be checked. However, it was felt that because the tagging
request release constituted a valve alignment, a separate
verification after the first occurrence was not warranted.

~1C .u.
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CONCLUSIONS ,

Several occurrences in the recent past at Hope Creek have dealt
| with mis-positioned components (switches, valves, etc.). As a
I result, Hope Creek is currently conducting an extensive analysis

to determine methodologies which require improvement to prevent
reoccurrence of this type of event.

This event had no potential impact on plant safety. Had RWCU
been inoperable for a sufficient period of time to affect
reactor water quality, shutdown of the reactor would have been
required.

CORRECTIVE ACTIONS

1. The Equipment Operator involved in restoring the "A" RWCU
pump to service has been counselled with respect to the
proper method of returning equipment to service. Emphasis
was placed on the requirements of the Equipment Operational
Control procedure.

2. Operations Department will conduct shift and
requalification training on this sequence of events,
emphasizing the missed opportunities discovered during
the course of investigating this event. This training
will be completed by 2/1/88.

3. Operations Department will review safety tagging
procedures and equipment control procedures to ensure a
consistent philosophy exists with regard to safety Atagging of system vent and drain valves. This review W
will be complete by 3/31/88.

4. The Operations Department equipment control procedure
has been been revised to ensure proper controls are
excersied by personnel when returning equipment to
service.

5. Systems Engineering will investigate the feasibility of
modifying the RWCU pump cooling water skids to provide
latching mechanisms for the valves to prevent inadvertent
operation.

g m .au.
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CORRECTIVE ACTIONS, CONT'D

6. The broken seal cavity thermocouple was replaced. I&C
department has evaluated stocking levels of spare RWCU
thermocouple, and adjusted stocking levels to ensure ;

'

an adequate supply of spare thermocouple are available.

Sincerely,

1

S. LaBruna
General Manager -
Hope Creek Operations

i

RBC/
SORC Mtg. 87-171

|

I

{,,w.a



v
,

e

NnC Pere 3.e4 U S. NUCLEAR Egiutafomy Comutesion' " ' '
UCENSEE EVENT REPORT (LER) TEXT CONTINUATION ***aoveo owe No sino-oin

tuping$ 8/31/96

f ACiksTV mm.se (18 poCKEi Nueseth (21
LIR NUuSSR ISI PAGE(31

" t';;'.'' '*Jo*.3"^a :

Hope Creek Generating Station o |5 |0 [o jo |3|5|4 8| 7 of4|0 ol 3 o|7 0F 0|7- -

= = =.= === = =.-= mic w - w nn

ATTACHMENT 1

Clg Wtr
Sply Return

V147 V152

RWCU Pump
Clg Wtr Skid

From Rx jg
Recire Sys V148 5p

! To And From Other
| | Pump Cooling Services - V006

N X > To RWCu Sys'
V003 V004

X X o ::
V200

Y
V194g

i f V022
J L

l f
)V V023 V195

AL d k

V024

$G

Drain

i
1

Drain

ONE-LINE DIACRAM OF "A" RWCU PUMP |

i

1
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Public Service' Electric and Gas Company P.O. Box L Hancocks Bridge, New Jersey 08038

Hope Creek Operations

November 24, 1987

U.S. 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 87-040-01

This revised Licensee Event Report is being submitted to
include additional' corrective actions beyond those listed in-
the original' report.

Sincere'y,

"f
S. La runa
General idattager-
Hope Creek Operations

RBC/

Attachment
SORC Mtg. 87-171
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