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On December 9, 1989 at 1245 hours, an automatic actuation of the Residual Heat
Removal System (RHRS) portion of the Primary Containment Isolation Control System
(PCIS) occurred while shutdown. The actuation occurred when the RHRS was being
started for the shutdown cooling (SDC) mode of operation in accordance with
procedure. The actuation resulted in the automatic closing of the Primary
Containment System Group 3 (three)/SOC suction piping isolation valves.

The direct cause for the actuation was a hydrodynamic transient that actuated the
protective high pressure (122 psig) switches for the SDC suction piping. The root
cause is believed to have been some unvented air in the SDC suction piping. The
air was most 1ikely introduced into a section of the piping, while shutdown in
October 1989, as a result of a valve bonnet leak and/or isolation that was
subsequently conducted for valve sealing. The related accessible piping was
inspected with satisfactory results. The PCIS logic circuitry was reset and the
RHRS was satisfactorily put into service in the SOC mode of operation at 1501
hours. Corrective actions being planned include reconfiguring the existing vents
in the SDC suction piping for improved venting.

This event occurred while in hot shutdown with the reactor mode selector switch in
the SHUTDOWN position. The reactor power level was zero percent. The Reactor
Vessel (RV) pressure was 5 (five) psig, and the RV water temperature was 230
degrees Fahrenheit with minor decay heat. This report is submitted in accordance
ui;h 10 CFR 50.73(a)(2)(iv) and this event posed no threat to the public health and
safety.
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EVENT DESCRIPTION

On December 9, 1989 at 1245 hours, an automatic actuation of the Residual Heat
Removal System (RHRS) portion of the Primary Containment Isolation Control System
(PCIS) occurred while shutdown. The actuation occurred eight seconds after
starting the RHRS pump 'A' for the shutdow: cooling (SDC) mode of operation. The
actuation resulted in the following desicued responses:

" The inboard and outboard Primary Containment System (PCS)/Group 3 (three)
SDC suction isolation valves (MU-1001-50 and -47), in the open position,
closed automatically.

. The RHRS pump 'A' tripped automaticaily because the SDC suction valves
were not fully open (i.e., the valves were closing).

Initial utility Control Room licensed operator response was to close an RHRS
injection valve (MO-1001-28A) and investigate the cause for the actuation. At
approximately 1445 hours, the PCIS circuitry was reset and the SDC suction valves
(MO-1001-50 and -47) were reopened. At 1501 hours, the RHRS pump 'A' was started
and the RHRS was satisfactorily put into service in the SOC mode of operation.

Failure and Malfunction Report B9-476 was written to document the event. The NRC
Operations Center was notified on December 9, 1989 at 1515 hours.

This event occurred while in hot shutdown with the reactor mode selector switch in
the SHUTDOWN position. The Reactor Vessel (RV) pressure was 5 (five) psig with the
RV water temperature at 230 degrees Fahrenheit. The reactor power level was zero
percent.

BACKGROUND

Just prior to the event, steady state shutdown operating conditions existed. The
Recirculation System pumps 'A' and 'B' were not in service. The Reactor Water
Cleanup (RWCU) System was in service. The RHRS was not in service in any of its
operating modes.

A reactor scram had occurred on December 8, 1989 at 0308 hours. HWhile still
shutdown as a result of the scram (LER 89-038-00), a management decision was made
on December 9, 1989 to achieve cold shutdown in order to perform planned
maintenance and testing. The core decay heat was minor. However, the RV water
temperature was greater than 212 degrees Fahrenheit and the SDC mode of operation
was to beqgin in order to achieve cold shutdown conditions.

The RHRS (Loop 'A') was subsequently configured for the SDC mode of operation in
accordance with section 5.4 of procedure 2.2.19 (Rev. 32) Attachment 6 (six), "RHR
Shutdown Cooling Operations". The procedural steps taken included flushing and
venting the SDC suction piping downstream of the outboard isolation valve
(MO-1001-47) and, similarly, the discharge piping up to the Loop 'A' injection
valve MO-1001-29A that is downstream and in-series with valve MO-1001-28A. At 1236
hours, the Recirculation System Loop 'B' pump (P-201B), in service at the time, was
shutdown in accordance with procedure 2.2.84, "Reactor Recirculation System".
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Prior to commencing the SOC mode of operation, a pre-evolutionary briefing was
conducted in accordance with procedure 1.3.37, "Conduct of Operations". At 1244
hours, the RHRS Lonp 'A' (throttling type) injection valve MO-1001-28A was closed
and the in-series injection valve MO-1001-29A was opened in accordance with
procedure (2.2.19 Attachment 6 section 5.4) steps [10]) and [11], respectively. The
SDC suction valves (MO-1001-50 and -47) were then opened in accordance with
procedure step [12). The RHRS Loop 'A' pump 'A' (P-203A) was then started and
valve MO-1001-28A was jogged open in accordance with procedure step [13] and a flow
of approximately 3200 gpm was attained aporoximately five seconds later. The
actuation occurred approximately eight seconds after the start of the pump.

CAUSE

A critique of the event was conducted on December 9, 1989 in accordance with
procedure 1.3.63, "Conduct of Critiques and Incident Investigations". The critique
was held to determine the cause for the event and was attended by appropriate
perscnnel including the operators on shift at the time of the event.

The direct cause for the actuation was a hydrodynamic transient that actuated
pressure switches (PS-261-23A and -23B) connected to the Recirculation System Loop
'A' pump suction piping. The SDC suction piping is connected to the Recirculation
System Loop 'A' piping upstream of the Loop 'A' pump suction valve. The
hydrodynamic transient probably resulted from some unvented air in the SDC suction
piping. The setpoint for the pressure switches is calibrated at approximately 122
psig. The PCIS Group 3 logic circuitry is arranged as an interlock such that
reaching the setpoint of either (or both) pressure switch results in a close signal
to the related RHRS valves (MO-1001-50 and -47).

The root cause for the actuation is believed to have been some unvented air in the
SOC suction piping. The air was most likely trapped in a section of the suction
piping between the inboard isolation valve (MO-1001-50) and the outboard isolation
valve (MO-1001-47). The air was most 1ikely introduced into this section of piping
as a result of a valve (MO-1001-50) bonnet leak and/or isolation that was conducted
for subsequent leak sealing performed while shutdown in October 1989.

CORRECTIVE ACTION
The following corrective actions that have been taken include the following:

. Field inspection of accessible SDC suction piping located outside of
primary containment (Drywell) was performed with satisfactory results.
The inspections revealed no evidence of piping damage or unusual piping
movement.

. The related instrumentation, alarms, logic circuitry, and valves
(MO-1001-50 and -47) were functionally tested on December 11, 1989 with
satisfactory results. The inboard valve related testing was performed in
accordance with procedure 8.M.2-1.5.4 (Rev. 10) Attachment 'A', "RHR
Isolation Valve Control - Test A - Inboard". The outboard valve related
testing was performed in accordance with procedure 8.M.2-1.5.5 (Rev. 11)
Attachment 'A', "RHR Isolation Valve Control - Test B - Qutboard".

NRC FORM J6864

o8y




- Sy
US NUCLEAR REGQULATORY COMMISSION

LICENSEE EVENT REPORT (LER) TEXT CONTINUATION APPROVED OME NO 31500104
EXPIRES 83188
DOCKEY NUMBER (2) LER NUMBER (6) PAGE (3)
EAR SEQUENT AL EVISION
N~l
| Pilgrim Nuclear Power Station ojsjojojoj2P [3]|89|— 0]3]9 —T()l 0| o 4[9F1 015

TEXT (i more space is required. use sdditions! NRC Form 3864 °s) (17)

Corrective Actions being planned include the following:

. The reconfiguration of existing vents that would more effectively
eliminate trapped air in the SDC suction piping is part of the Long Term
Plan (Item 31).

SAFETY CONSEQUENCES
This event posed no threat to the public health and safety.

The RHRS/SDC mode of operation has a power generation design basis only. The SDC
mode of operation functions to reduce the RV water temperature to 125 degrees
Fah;e?heit approximately 20 hours after a shutdown for refueling or servicing
activities.

If the actuation had occurred when the decay heat generation rate was greater, a
gradual increase in the RV water temperature could have occurred. However,
alternate means for heat removal are available and described in procedure 2.4.25,
"Loss of Shutdown Cooling", including methods for feed and letdown using the
Condensate System, RWCU System, and the Main Condenser.

This report is submitted in accordance with 10 CFR 50.73(a)(2)(iv) because the PCIS
logic circuitry was actuated. The SDC mode of operation is not necessary to
mitigate the consequences of an accident. The actuation was initiated by the 122
psig RV pressure switches (PS-261-23A and -23B). The pressure switches provide a
protective function for the SDC suction piping. The SDC suction piping, extending
from the Recirculation System Loop 'A' piping up to the RHRS pumps' suction valves
MO-1001-43A/B/C/D, provides a flow path for the SDC mode of operation only.

SIMILARITY TO PREVIOUS EVENTS

A review was conducted of Pilgrim Station Licensee Event Reports (LERs) submitted
since January 1984, The review focused on LERs submitted in accordance with

10 CFR 50.73(a)(2)(iv) involving the closing of the RHRS/SDC suction piping
fsolation valves. The review identified related events reported in LERs
50-293/87-008-01, 87-015-00, and 88-025-00.

For LER 87-008-01, an unplanned actuation of the RHRS portion of the PCIS occurred
during refueling on October 15, 1987 at 2100 hours. The actuation resulted in the
automatic closing of *he isolation valves (MO-1001-50 and -47) and a temporary
interruption in the SOC mods of operation. At the time of the event, the refueling
cavity was flooded and the decay heat generation rate was negligible. The
actuation occurred during a work task involving the installation of a new PCIS
relay (16A-K69) in parallel with the inboard tripping relay (16A-K28) associated
with PS-261-23A. The coil of relay 16A-K28 became de-energized during the
installation of relay 16A-K69. The cause for the actuation was contractor
electrical craft personnel error due to a deficient work plan.
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For LER 87-015-00, actuations of the RHRS pcrtion of the PCIS logic circuitry
occurred while shutdown on December 7, 1987 at 1438 hours and on December 8, 1987
at 2145 hours. The December 7, 1987 actuation resulted in a temporary interruption
in the SDC mode of operztion. The actuation occurred while a utility I&C
technician was installing a jumper to circuit contacts related to PS-261-23A in
accordance with procedure 2.1.8.1 (Rev. 2), "Class 1 System Hydrostatic Test".
During the jumper installation, a screw became disconnected and de-energized the
coil of relay 16A-K28 that resulted in the event. The cause for the actuation was
procedural inadequacy in that the procedure (2.1.8.1) did not adequately identify
how the jumper was to be installed and did not contain a suitable caution regarding
the potential impact to the SDC mode of operation. The December %, 1987 actuation
occurred at the beginning of the hydrostatic te:«t when the RV pressure reached the
setpoint of the pressure switches (PS-261-23A/B). The actuation resulted in the
automatic closing of only the inboard isolation valve (MO-1001-50) because the
outboard isolation valve (MO-1001-47) was in the closed position for the portion of
the test (2.1.8.1 Rev. 2) being conducted. The cause for the actuation was
procedural inadequacy in that the procedure (2.1.8.1) did not identify all the
Jjumpers necessary to bypass the (122 psig) interlock for the test.

For LER 88-025-00, a low RV water level occurred while shutdown on December 3, 1988
at 0304 hours. The low RV water level that occurred (+3 inches narrow range level)
resulted in actuations that included the RHRS portion of the PCIS logic circuitry.
The isolation valves (MO-1001-50 and -47), in the open position, closed
automatically. The low RV water level occurred following a local leak rate test of
the SDC suction isolation valves when the outboard isolation valve (MO-1001-47) was
opened (with valve MO-1001-50 in the open position). The valve was opened in
accordance with procedure 2.2.86 (Rev.31), "Residuail Heat Removal". The opening of
valve MO-1001-47 resulted in the displacement of water from the RV (via the
Recirculation System Loop 'A' pump suction piping) to an unfilled section of the 20
inch SDC suction piping. The cause for the actuation was utility licensed operator
error. A contributing factor was a weakness in the procedure (2.2.86 Rev. 31)
approved for the activity being performed.

R R FICAT YSTEM

The EIIS codes for this report are as follows:

PONENT CODES
Pump (P-203A) P
Switch, Pressure (PS-261-23A/B) PS
Valve, Isolation (MO-1001-47 and -50) ISV
SYSTEMS
Engineered Safety Features Actuation System (PCIS) JE
Reactor Recirculation System AD
Reactor Services System (RHRS/SDC mode) CF
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