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On November 4, 1997, while reviewing the results of recent off-site
performance testing of the bowl assembly of a salt service water (SSW) pump,
it was identified that with a single pump operating and supplying one cooling
loop, the pump's brake horsepoww will approach 113 HP. The current drawn by
the pump motor at this load, in particular under a conservative assumption-of
ten percent decrease in motor terminal voltage, could have resulted in an
overload (OL) relay trip with the (then)-existing trip setting of 100 percent
of the-pump motor thermal OL relay. Both containment cooling system loops
were declared inoperable and a twenty-four hour cold shutdown limiting
. condition for operation (LCO) was entered in accordance with Technical
Specifications at 1940 hours on-November 4, 1997. The root cause
investigation of this condition had not been completed when this report was
prepared. A supplemental report will be submitted following completion of-
the root cause investigation. Immediate corrective action taken consisted of
sequentially removing the SSW pumps from service and resetting the OL relay
for each service water pump motor to 115 percent. Prior to declaring the SSW
pumps operable, each OL relay was testeo satisfactorily. The LCO was
terminated at 0300 hours on November 5, 1997. The condition was discovered
during power operation while at 100 percent reactor power. The reactor mode
selector switch was in the RUN position. The reactor vessel pressure was
about 1035 psig with the reactor water at the saturation temperature for that
pressure. The condition posed no threat to public health and safety.
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BACKGROUND

The safety objective of the salt service water (SSW) evs!em is to provide a
heat sink for the reactor building closed cooling watet 1BCCW) system undertransient and accident conditions. The power generation >bjective of the SSW
system is to provide a heat sink for the RBCCW system ano the turbine
building closed cooling water (TBCCW) system during planned operations in all
operating states. The SSW system consists of five vertical service water
pumps located in the intake structure, and associated piping, valving, andinstrumentation. The SSW pumps are unique in that the pumps are vertical
turbine, single stage, type 12 X 16 DHLC pumps manufactured by Goulds Pumps
Inc. The pumps discharge to a common header from which independent piping
supplies each of the two cooling water loops, A and B, each loop consistingof one RBCCW and one TBCCW heat exchanger. Two division valves are included
in the common discharge header to permit the SSW system to be operated as twoindependent loops. The cooling water then returns to the Cape Cod Bay fromthe outlet of the heat excP.ngers. SSW pumps A and B are connected to loop A

- and SSW pumps D and E are connected to loop B. The two division valves, MO-
3808 and MO-3813, are arranged to permit SSW pump C (swing pump) to supplywater to either or both SSW loops. Normally, the division valves are in the
open position with sufficient pumps in service, depending-upon heat load and
seawater temperature.

A loss of off-site 345 Kv AC power is designed to result in the trip of all
SSW pumps and closure of one of the two division valves in the common pump
discharge header, effectively dividing the SSW System into two independent
loops. Two pumps would be connected to each loop. The two division valves
are arranged to pen at the fif th (swing) pump to be operated on either loop.
The operator preselects the division valve to be closed and, thereby,
determines which loop will be connected to the swing pump. Either valve canalso be closed by a hand switch.

In the event of the loss of the oreferred AC power source, the two SSW loop A
pumps are powered by emergency diesel generator (EDG) A. The two SSW loop B-i pumps are powered by EDG B. The fif th SSW pump (P208C) is powered from a
common emergency service bus which can be powered from either EDG A or EDG B.

Technical Specification (TS) 3/4.5.B governs the containment cooling systemwhich consists of two independent loops. This specification requires that
both containment cooling system loops be operable whenever irradiated fuel is
in the reactor vessel and reactor coolant temperature is greater tnan 212
degrees Fahrenheit, and prior to reactor startup from a Cold Condition. To
be operable, a loop requires one RHR/ low pressure coolant injection (LPCI)
pump, two RBCCW pumps, and two SSW pumps be operable. Each loop has thecapability to perform its design function (i.e., remove _ containment heat,-even-with some system degradation). If one loop is out of service, reactor
operation is permitted for 72 hours. Pump operability is demonstrated
quarterly. The testing is performed in accordance with the Inservice TestingProgram (IST) for pumps and valves.
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To assist in the resolution of questions concerning the operating
characteristics of the SSW system, Pilgrim Station engineers recently sent

i the bowl assembly of a SSW pump to the manufacturer for the performance of
special testing. A new pump performance curve was established at that time.
The condition described in this report was discovered while reviewing the
results of this testing.

EVENT DESCRIPTION

On November 4, 1997, while reviewing the results of recent off-site
performance testing of the bowl assembly of a salt service water (SSW) pump,
it was identified that with a single pump operating and supplying one cooling
loop, the pump's brake horsepon r will approach 113 horsepower (HP) . The'

,

current drawn by the pump motor at 113 HP under a conservative assumption of
ten percent decrease in motor terminal voltage, could result in an overload
(OL) relay trip at 100 percent, the existing trip setting of the thermal OL
relay. A trdp of the OL relay would deenergize the pump motor. As a result
of the identification of this condition, both containment cooling system
loops were declared inoperable.

!
Problem Report 97.9670 was written to document the problem. The NRC
Operations Center was notified in accordance with 10 CFR 50,72 (b) (2) (iii) at

| 2008 hours on November 4, 1997.

The condition was discovered during power operation while at 100 percent
reactor power. The reactor mode selector switch was in the RUN position.
The reactor vessel preseure was approximately 1035 poig with the reactor
water at the saturation temperature for that pressure.

At the time this condition was discovered, SSW pump P208A had already been
removed from service to address an unrelated maintenance problem (PR
97.9639). Tids maintenance activity was being tracked under limiting
condition for operation (LCO T97-269).

:

NRC IOkM 366A(4-95)
^-

- -

_ _ - - . _ - _ _ . ---



NRC f orm 166A b.5. NUCLEAR REGU!AIORY COMMISSION i*(c.c3
*

LICENSEE EVENT REPORT (LER)
-

TIXi' CONENUAT10N

t 4('ll 11 Y % AMI: 0) IMH'Al:1 SITlill H O) i I H SITilil H (6) I' 4Gl: (3)
hlVUt N'lIAl, klYish)N* * Yi AR Nt'M HIR NI'MillR

PILGRIM NUCLEAR POWER STATION m 2" 97 015 00 4 of 5
l lXI (li smve mine n requmi, une namvial cogw of SRC l arm 3% Aj 07)

CORRECTIVE ACTION

Immediate corrective action consisted of entering a twenty four hour cold
shutdown LCO (A97-355) at 1940 hours on November 4, 1997, to sequentially
remove the SSW pumps f rom selvice, and reset the OL relay for each SSW pump
motor. Maintenance Requests 197027ei 39702707, and 19702708 implemented a
design change (FRN 97-02-38) f or tra FC 71mps. The design change ensures
that the OL protection will not trig TM potor of f-line when operating near
113 HP, particularly at low voltage concalons. The OL relays for the
following Motor Control Center (MCC) compartments were changed from 100 to
115 percent:

MCC Cubicle SSW Pump

1541 P208A
1544 P200E
1061 P208C
1441 P208D
1444 P208E

The determination was mcide that the size of the existing OL heater (FH92) was
acceptable and that there was no need to change the heater size. Prior to
declaring the SSW pumps operable, each OL relay was tested satisfactorily.
The LCO (A97-355) was terminated at 0300 hours on November 5, 1997.

SAFETY CONSEQUENCES

The condition posed no threat to public health and safety.
No component or system failures occurred as a result of the condition.

The condition could have caused a SSW pump to trip if one SSW pump had been
operating and a degraded voltage condition existed when the 4.16kV on-site
power distribution system was being powered by the off-site 345 kV
transmission system. Degraded voltage protection for Pilgrim Station
includes degraded voltage relays that provide alarm and trip functions.
Operator actions to be taken for a degraded voltage alarm condition include
voltage monitoring and if necessary, a manual start and loading of the EDGs
onto the safety-related 4.16 kV auxiliary power distribution system buses A5
and A6. Buses A5 and A6, and the related electrical system, power the motors
of the SSW pumps. These actions are described in Procedure 2.4.144,
" Degraded Voltage."
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The EDG A (B) is designed to automatically start and power bus A5 (A6) and
related electrical system if a design basis loss of coolant accident (LOCA)
occurs, including a loss of off-site power. Therefore, the problem would not
have prevented the SSW pump (s) from starting or operating during a designbasis accident.

This report is submitted in accordance with 10 CFR 50.73 (a) (2) (ii) (B) because
the SSW system was operated outside its design basis during past operationwith the OL relays set at 100 percent. The OL heaters (FH92) were installed
in 1987 via a modification document (FRN 87-80-37). During the periods of
operation since the installation, plant eperation has occurred at various
power levels, including 100 percent reactor power.
SIMILARITY TO PREVIOUS EVENTS

A review was conducted of Pilgrim Station Licensee Event Reports (LERs). The
review focused on LERs involving problems with the SSW pumps. The review
identified a related condition described in LER 80-049/03X-1.
LER 80-049/03X-1 reported that on August 10 and 11, 1980, the thermal OL
relay associated with breaker B-1544 tripped, resulting in a loss of SSW pumpP208B. On August 11 and 17, 1980, the thermal OL relay associated with
breaker B-1444 also tripped, resulting in a loss of SSW pump P208E. The
cause of these relay trips was attributed to the SSW pumps being operated at
pump runout conditions which would cause the pump motors to draw increased
current. Corrective action included changing the size of the overload
heaters from H90 to FH92 to provide additional operating current margins.
This was performed in 1987.

ENERGY INDUSTRY IDENTIFICATION SYSTEM (EIIS) CODES

The EIIS codes for this report are as follows:
COMPONENTS CODE

Pump (SSW Pumps) P
Relay RLY

SYSTEMS

Essential Service Water System (RBCCW) BI
Ultimate Heat Sink System (SSW) BS
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