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On 1/8/98, while the plant was at full power, a condition prohibited by the Technical Specifications (TS) was
inadvertently entered. Two component cooling water pumps (CCW), one of which is required to be operable
at all times during plant operation, were inoperable for approximately one minute.

Subsequent to repairing the “A” CCW pump and prior to declaring it operable, the “B” CCW pump’s manual
discharge isolation valve was closed momentarily. This was done to stop the “B” pump in order to retest the
“A” pump. Closing the discharge valve prior to stopping a CCW pump is an historical practice to prevent
mechanically shocking the CCW systein due to rapid check valve closure. The practice was accepted without
considering the potential impact on TS requiremnents. This practice has been employed historically without
question following pump maintenance.

Although a formal declaration of operability had not been completed on the repaired pump when the operable

pump’s discharge valve was closed, the repaired pump’s condition was acceptable for satisfymg its required
functions.
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DESCRIPTION OF EVENT
On 1/8/98, while the plant was at full power, a condition'_ prohibited by the Technical Specifications (TS) was
' inadvertently entered. Two component cooling water (CCW)[CC] pumps [P], one of which is ’required to be

operable at all times during plant operation, were inoperable for approximately one minute.

Prior to the event, the “A” CCW pump was replaced with a spare pump. Subsequent to replacimg the pump,
a performance test was conducted which denionstrated the pump flow and pressure characteristics. The
performance test was conducted using Design Change Request (DCR) procedure #2701-1, “Coniponent
Cooling Pump ‘A’ Replacement - Retest.” This test provided sufficient evidence to conclude that the pump
operating characteristics were in compliance with design requirements. Subsequent to the performance test,
further testing was completed to obtain base line data for the normal surveillance testing. The additional
testing was conducted using Surveillance Procedure (SP) 31-168, “Component Cooling Pump and Valve Test -
IST.” SP 31-168 is the surveillance procedure used to satisfy routine periodic in-service test (IST)

requirements. The IST performance test was also completed satisfactorily.

 The testing noted above was logged as being completed at 1630 hours on 1/7/98 in both the Control Room and
Shift Supervisor logs. Both log entries noted that, “Component Cooling Pump A remains OOS” [out of
service]. The reason for maintaiming the out-of-service status of the pump was logged as, “pending seal
repairs.” After replacing and testing the “A” pump, it was noted that the mechanical seal on the pump had
higher than normal expected leakage. In addition to the seal leak, two other conditions were noted by the
maintenance group: the inboard bearing lubrication system had a minor oil leak, and the mboard bearing

temperature was slightly higher than expected.
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During the time the “A” pump was being replaced, the “B” pump was operating. After “A” pump was
replaced, it was started and the “B” pump was stopped. In order to test the “A” pump it had to be operated
at various flows to establish performance curves to verify its design capability. Single pump operation is
required to develop the curves. Each CCW pump is sized to provide approximately 100% of the full CCW
systemn loads. Kewaunee’s CCW systein uses common pump suction and discharge piping. Therefore, |
rumming the pumps in parallel would preclude the ability to obtain necessary surveillance data. The
instrumentation i the system also limits the ability to obtain independent flow data on a single pump when
both are operating. Procedure DCR #2701-1 was developed to operate the “A” pump independent of “B”
pump and gather the performance test data using available instrumentation. While the “A” pump was being
tested, “B” pump remained in standby. |

Following the mitial tests of “A” pump, the pump was removed from service to repair the leaking seal and
oil leak. After these repairs, “A” was restarted and “B” stopped. The sequence of stopping “B” resulted in
closing  its manual discharge isolation valve [ISV]. This resulted in both pumps being inoperable
simultaneously. The “A” punip had not been declared operable at the time “B” discharge valve was closed

to accommodate the pump shift.

Kewaunee normally operates with one CCW pump running and the other in standby. The normal practice for
shifting pumps is to close the discharge valve of the pump to be stopped, but only after the second pump is
started, and then stopping the pump to be placed in Standby. The reason for closing the discharge valve is to
prevent mechanical shock to the CCW system caused when the check valve downstream of the pump to be
stopped closes, ‘check valve slam.’ After the pump is stopped, the valve is immediately reopened. As near
as can be determined, this practice was instituted prior to plant comnercial operation. The practice is
presumed to have been imtiated to preclude challenges to the system due to repeated mechanical shocks to the

system. An early record of the practice can be found in a 1973 normal operating procedure for the CCW

NRC FORM 366A (4-85)
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system. Kewaunee began commercial operation in 1974. Shifting the pumps in this manner is still considered

acceptable and is the preferred method for shifting pumps for routine operations and surveillance.

At the time the pumps were shifted to retest.the “A” pump after the seal was replaced, the operating shift crew
did question whether shifting the pumps should be completed with the discharge valve open on the pump to
be stopped. This question was based upon the guidance provided in procedure DCR #2701-1. DCR #2701-1
had specifically stated that the pumps were to be shifted allowing the discharge check valve to slam. This
guidance was placed in the DCR procedure since it was recognized that the replacement pump had never been
operated, there was no guarantee-that it would perform as required. Therefore, a check valve slam was

considered acceptable to preclude removing both CC pumps from service simultaneously.

The operating crew viewed the seal replacement as a routine maintenance activity. They followed the normal
post-maintenance testing practice which led to this event. They did not recognize that closing the discharge
valve of the “B” pump would result in both puinps being moperable and i violation of the TS. They
considered the seal leak, bearing teniperature and oil leak as potential operability concerns. It was their
understanding that the conditions were acceptable. They understood the pump to be operable based on the
tests conducted as part of the DCR. However, they did not make a declaration of operability and felt a retest
of the pump using SP 31-168 was necessary.

The practice of shifting pumps in the manner described was accepted by the operating shift following routine
maintenance. The has likely been occurring since the practice was first adopted in 1973. Although the
personnel involved in the development of the DCR procedure recognized the need for allowing the check valve

slam, they failed to recognize the routine post-maintenance test practice.
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CAUSE OF THE EVENT
This event-was caused by lack of a questioning attitude among the plant staff. Up to the date of this event,
shifting pumps in accordanee with the past practice had been accepted without question. Plant staff have not
questioned the operability status of the off-going pump as it relates to the TS requirements when the discharge

valve is closed.

A number of factors have contributed to the staff’s acceptance of shifting pumps in this manner following
maintenance: 1) the staff’s awareness of the basis for closing the discharge valve, i.e. preventing check valve
slam, 2) the short period of time the valve is closed to accomplish the task, approximately one minute, 3) while
the valve is closed, an operator is continually standing by to re-open the valve; staff had assumed that this is

acceptable when returning a pump to service.

A combination of accepting the historical practice for shifting the pumps and misunderstanding the pump’s
status resulted m this event. The duty Shift Supervisor (SS) understood the “A” CCW pump was capable of
performing its intended function when the operating crew shifted the pumps. His interpretation of the status
was based on satisfactory completion of the DCR and surveillance tests. .The SS’s understanding of the
bearing temuperature and oil leak were that they would not cause the pump to be inoperable. Although the SS
indicated he felt that the “A” CCW pump was operable, he also felt that a retest of the pump was necessary
to demonstrate operability. The SS also noted that shifting pumps for testing following seal repairs has been
done in the past in the identical manner. The SS’s understanding was that the practice of shiftimg pumps for

post maimtenance testing was considered acceptable following seal repairs.

NRC FORM 366A (4-95)
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ANALYSIS OF THE EVENT

This event is being reported under 10CFR50.737(a)(2)(i)(B),> “an event or condition prohibited by ﬁe
plant’s Technical Specifications.” Kewaunee TS require that two CCW trains be operable when the plant
is above criticality. :'I;he limiting condition for operation (LCO) for the CCW system is one train may be
inoperable for 72 hours. For approximatély one minute, the only available pump required to satisfy the TS
requirement was not officially declared operable. Although a declaration of operability had not been made
on the “A” pump, when the “B” pump’s discharge valve was closed, the “A” pump’s condition was acceptable
for satisfying its required functions. Therefore, the plant operating condition remaied within analysis

assumptions. The safety significance of this event was minimal.

After identifying the conditions found on the “A” pump, managenent staff met to discuss the status of the “A”
CCW pump. One purpose of the meeting was to determine if leaving the “A” pump in service was acceptable
considering the seal leak, oil leak and bearing temperature. This meeting was held after the pump shift had
occurred and confirmed the SS’s informal assessment of operability. The conclusion was that the pump was
operable and could continue to be relied upon to satisfy its intended functions indefmitely with the degraded
conditions noted. The seal leak was assessed as acceptable and primarily a hoﬁse-keeping concern, the oil leak

had been corrected, and the bearing temperature was found to be within acceptance limits.

The Probabilistic Risk Assessment (PRA) group was contacted following this event. They were requested to
determine the increased core damage potential (CDP) and frequency (CDF) for the short duration (oné minute)
of having both CCW pumps out of service. The PRA group determined that the CDP was 1.572x10E-8 and
yearly CDF increase was 4x10E-4 or 0.04%. This is well below the EPRI PSA Applications Guide

recominended limits.
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CORRECTIVE ACTIONS
Additional guidance has been provided to the Operations staff. This guidance clarifies that prior to shifting
CCW pumips, an operability determination is required for the pump to be left in service. This guidance
stipulates that if the pump that remains running is not operable, then a pump shift without closing the off-going

pump’s discharge valve shall be performed.

ADDITIONAL INFORMATION

Based upon this event, a work history review of the CCW pumps was performed for similar occurrences back
through 1992. This review foumd that since 1992 there have been at least ten tinies where SP 31-189 has been
performed to demonstrate pump operability following maintenance on a CCW pump and/or motor. This
would indicate that a formal operability assessinent had not been completed before the pumps were shifted.
As such, the condition noted by this event may have happened before. In each of the examples there was no
indication that the pump being tested failed its surveillance test. Therefore, the consequences of earlier events

are not significant.

SIMILAR EVENTS

None
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