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ABSTRACT /Limit to 1400 spaces, i.e., approximately fifteen single-spsce typawritten lines) (18}

On February 15, 1995, during a refueling outage, a safety injection system electrical load test
was conducted. Containment Spray Pump Nos. 21 and 22, Auxiliary Component Cooling Pump
No. 22, Train B manual safety injection and Train B containment isolation Phase A did not
perform as called for in the test. It was determined that a Train B manual safety injection relay
had malfunctioned. In addition, the manner in which the test was conducted caused a close
and trip signal to be applied almost simultaneously, to the containment spray pump breakers.

: Therefore, the breakers remained open because of an anti-pumping design. Subsequent testing
was conducted to verify the cause of the failure, These causes were corrected and the test was
completed successfully on February 16, 1995. .
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PLANT AND SYSTEM IDENTIFICATION:

Westinghouse 4-Loop Pressurized Water Reactor

IDENTIFICATION OF OCCURRENCE:

Failure of Containment Spray Pumps to Start ~ "

EVENT DATE:
February 16, 1995.

‘REPORT DUE DATE:

March 20, 1995

REFERENCES:

Significant Occurrence Report (SOR) 95-118, 95-120, 95-123 and follow-up.; review.

PAST SIMILAR OCCURRENCE:

' LER 86-003, 93-004, 93-008 and 95-004

DESCRIPTION OF OCCURRENCE:

Containment Spray Pump Nos. 21 and 22, Auxiliary Component Coolant Pump No. 22, Train B
Manual Safety Injection and Train B Containment Isolation Phase A did not perform as called
for in the test. At that time the reactor was at cold shutdown for the 1995 Refueling Outage. It
was determined that a malfunction in the Train B manual safety injection relay, SIM-2, caused
the test results. The reason why the two containment spray pumps did not start was traced to
an interlock, which interfaces with both trains for each pump. This precluded the pumps from
starting when the SIM-2 relay malfunctioned. The SIM-2 relay was adjusted, and the interlock
was modified so that each pump only interfaced with its own train. The test was then repeated
on the following day. At 0810 hours on February 16 during the performance of PT-R14,
Containment Spray Pump No. 22 failed to start again. The amber disagreement light associated
with the Containment Spray Pump No. 22 breaker came on. This light indicates amptector
operation or mechanical operation of the trip bar. The breaker was then given a close signal
from the control room switch, and it operated properly. This scenario was repeated three times.
The breaker would not close under PT-R14, but it would close from the control room switch.
The breaker was then replaced with a spare. The test was then repeated with the application of
the containment spray signal delayed in order to avoid having nearly simultaneous close and
trip signals applied to the breaker. This time the test was successful. :

On February 15, 1995 at 1720 hours PT-R14, Safety Injection Electrical Load Test, was conducted.
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ANALYSIS OF OCCURRENCE:

This report is being made because a condition existed where the manual start of the Train A
and Train B containment spray pumps was precluded by a single malfunctioning relay. Any
condition which causes two independent trains in a single system to become inoperable,
resulting in a loss of capability for safe shutdown, residual heat removal, radiation release
control or accident mitigation is reportable under 10 CFR 50.73(a)(2)(vii). Capability to ,
manually start the pumps was still available, but this manual capability required removing the
containment spray signal from the breakers prior to operating the manual control switches. An
automatic safety injection would have provided for a sequenced start of the pumps with a
containment spray signal. However, a postulated single failure of an automatic safety injection
relay could have precluded the starting of both pumps in a similar manner. Except for the
Train A containment spray pump, the malfunctioning Train B relay only affected Train B
components. This condition did not result in any personnel injury or damage to equipment,

CAUSE OF OCCURRENCE:

A malfunction in the Train B manual safety injection relay, SIM-2, caused the described test

~ results during the February 15 performance of PT-R14. Auxiliary Component Cooling Pump No.
22 did not start and Train B Manual Safety Injection and Containment Isolation Phase A did not
actuate because the SIM-2 relay failed to actuate. There was no indication of a problem with the
SIM-2 relay during the performance of PT-R13, Safety Injection System Test, which was
conducted on February 8, also during the 1995 Refueling Outage. The SIM-2 is a latching relay,
and during the performance of the test it failed to latch. When the SIM-2 relay latches, contacts
of this relay close to energize a set of Train B safety injection auxiliary relays which in turn are
designed to provide for Train B Manual Safety Injection and Containment Isolation Phase A as
well as the starting of Auxiliary Component Cooling Pump No. 22 and Containment Spary
Pumps No. 21 and 22. The closing circuit for both containment spray pumps contain relay
contacts in parallel from both trains, which would remain closed if the latching relay failed to
latch. This relay interlock was designed to start both pumps upon high containment pressure
(which would initiate a containment spray signal) without or prior to a sequenced safety
injection signal. This provided an additional assurance that containment spray would be
actuated upon high containment pressure. The test provided for containment spray to be
initiated three seconds after the safety injection initiation. The safety injection initiation stripped.
the buses and sent a trip signal to the pumps. This resulted in a close and trip signal to the two
containment spray pump breakers being applied almost simultaneously with the close signal
being maintained due to the failed relay. _

These breakers are designed to remain open if a close signal is maintained during and after a

trip signal. This design precludes breaker pumping. In order to close, the close signal must be
interrupted prior to applying a subsequent close signal, which will close the breaker. With the
failed relay maintaining the close signals, the breakers could not be closed. The latching relay
which was a Westinghouse MG-6 failed to latch because it was out of adjustment.

t
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CORRECTIVE ACTION:

CAUSE OF OCCURRENCE: (continued)

The failure of the breaker for Containment Spray Pump No. 22 to close during the repeat
performance of PT-R14 on February 16 was most likely due to the very close application of close
and trip signals as a result of initiating containment spray three seconds after initiating safety
injection. The breaker did operate properly when manual close and trip signals were separately
applied. Investigation of this breaker did indicate conditions which would have precluded
proper operation as there was some stiffness in the mechanism, and the breaker could not be
closed after several attempts under the test conditions. Application of close and trip signals in a
very short interval could have interfered with the mechanical operation of the breaker. Any
stiffness in the mechanism could only have contributed to this interference.

The SIM-2 relay was adjusted, and the interlock in the containment spray pump breakers
closing circuits was modified so that each breaker only interfaces with its respective train. This
modification was accomplished with a jumper, which removed the relay contact in the opposite
train from the interlock. A modification accepting the jumper design scheme as permanent is
intended to be completed before the end of the 1995 refueling outage. '

The breaker for Containment Spray Pump No. 22 was replaced with a spare, and the test was
revised to initiate the containment spray after initiation of safety injection and after the
emergency diesels have closed onto the 480V buses. The initiation of containment spray three
seconds after the initiation of safety injection was not a good simulation of expected LOCA
conditions. In an actual LOCA scenario, the containment spray signal (as derived from high
containment pressure) is not expected until after the emergency diesels have closed onto the
480V buses (which is about 10 seconds after initiation of safety injection). The breaker, which
was removed, was investigated and its periodic maintenance was performed. The stiffness was
eliminated, and no other problems or concerns were found. Post maintenance testing of the
breaker has been satisfactory, and this breaker has been returned to service.

NREC Farm WRA IR AOY




