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Beaver Valley Power Station (BVPS) Unit 1
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ABSTRACT (Limit to 1400 spaces, i.e., approximately 16 single-spaced typewritten lines) {16)
On 3/23/2000 while in Mode 5 during refueling outage 1R13, ASME Section XI in-service
testing (IST) of BVPS Unit 1 Inside Containment Recirculation Spray Pump RS-P-1A revealed
that the pump discharge pressures and flows were below the minimum test acceptance
criteria. Slightly higher than normal pump motor amperage and vibration were also noted.
The pump was not required to be operable during Mode 5. The pump was disassembled and an
inspection revealed two 2" X 4" wooden blocks (each approximately 6" long) on the bottom
of the pump suction well and a fragmented piece of wood (approximately 6" long) in the
pump second stage impeller. This event is reportable per 10CFR50.73(a)(2)(i)(B).

The root cause of the wood in the pump suction well and impeller is inadequate foreign
material exclusion (FME) control during installation of a design change package in
February 1982.

The wood was removed and two pump wear rings and one shaft bushing were replaced due to
damage. Additional pump components were also replaced as part of good maintenance
practices. The pump suction well of the other inside containment recirculation spray (RS)
pump and the suction piping of the ocutside RS pumps and the low head safety injection
pumps were inspected. Subsequent testing of RS-P-1A showed the pump met IST acceptance
criteria and it was determined to be operable. The BVPS Unit 2 Containment sump and
suction piping will be inspected during the next refueling outage (2R08).
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PLANT AND SYSTEM IDENTIFICATION

Westinghouse Pressurized Water Reactor System
Containment Recirculation Spray System (RS) {BE}
RS Inside Containment Recirculation Spray Pump RS-P-1A {BE/P}

CONDITIONS PRIOR TO EVENT

Unit 1: Mode 5 - refueling outage 1R13

EVENT DESCRIPTION

Oon March 23, 2000, during the thirteenth refueling outage (1R13), ASME
Section XI in-service testing (IST) of BVPS Unit 1 Inside Containment
Recirculation Spray pump RS-P-1A revealed that the pump discharge
pressures and flows were below the minimum test acceptance criteria.
Slightly higher than normal pump motor amperage and vibration were
also noted during the test. The pump was not required to be operable
in Mode 5. This test is performed once/18 months during refueling
outages, per procedure 1BVT 1.13.5, "Inside Recirculation Spray Pump
Test."

The pump was disassembled and an inspection was conducted, which
revealed two 2" X 4" wooden blocks (each approximately 6" long) on the
bottom of the pump suction well and a fragmented piece of wood
(approximately 6" long) in the pump second stage impeller. One of the
blocks had two nails, which were bent flush with the board. It is
apparent that at one time both blocks were nailed together to form a
"TY shape, based on corresponding nail holes found in the other board.
The wood was most likely used as cribbing during a design change
installed in 1982.

A multi-disciplined Event Response Team was formed to investigate the
event.

REPORTABILITY

This condition is reportable per 10 CFR 50.73(a) (2) (i) (B), as a
failure to comply with the requirements of Technical Specifications
(TS). This is because one subsystem of the four Recirculation Spray
(RS) subsystems (required to be operable in Modes 1-4 per TS 3.6.2.2)
was inoperable greater than the allowable seven (7) days. This
reportability is based on judgement that the as-found condition of the
pump existed prior to refueling outage 1R13.

NRC FORM 366A (6-1998)
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CAUSE OF THE EVENT

The degraded performance of RS-P-1A was a direct result of the wood
found in the pump second stage impeller and the pump suction well.

The root cause of the wood in the pump suction well and impeller is
inadequate foreign material exclusion (FME) control during
installation of a design change package (DCP) in February 1982. The
DCP added flow anti-vortexing devices (cruciforms) for the inside
containment RS pumps RS-P-1A and 1B (see Figure 1), the outside
containment RS pumps, and the Low Head Safety Injection (LHSI) pumps.
It is believed the wood in RS-P-1A had been used as support cribbing
during installation of the DCP. Installation of the DCP required
temporary removal of the inner most circular protective screening for
the RS and LHSI pumps (see Figure 2 pertaining to RS-P-1A and 1B).
However, following completion of the DCP work, the wood was not
removed due to inadequate FME control. Due to the presence of the
wood inside the pump protective screens since 1982, the possibility
exists that pump degradation could have occurred if the pump would
have been required to operate following a of Loss of Coolant Accident.

The wood was likely drawn into the pump during the performance of the
in-service test during 1R13. This in-service test is performed during
refueling outages, beginning in October 1984. During this testing, a
temporary dam is built and flooded around the pumps to provide a water
source for the test (see Figures 2 and 3). The pump flow is
circulated through an installed test line and back to the confines of
the temporary dam.

These conclusions are based on:

¢ A review of historical documentation of pump maintenance/work
activity, which shows the DCP installed in 1982 involved the most
recent removal of the pump circular protective screen.

e The as-found condition of the protective screens around the pumps,
which would have prevented the passage of the wood into the pump
suction well from outside the screens.

e The belief that the wood was obscured by the protective screens
around the pump and would not have been readily detected during
containment inspections.

¢ The results of in-service testing of the pump during refueling
outages 1R4 through 1R12, which has noted no significant anomalies
in pump performance.

NRC FORM 366A {6-1998)
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SAFETY IMPLICATIONS

Evaluation of the effects of the wood present in the pump suction area
and impeller of Recirculation Spray Pump RS-P-1A indicate that for the
most probable sequence of events, acceptable performance of the system
would have occurred considering actual system parameters and
historical river water temperatures. The evaluation considered other
potential system impacts including pump motor performance, pump
available NPSH, heat exchanger flow blockage, spray nozzle plugging,
and potential effects from the nails found in one of the blocks of
wood. Measured pump performance indicated a degraded condition
resulting in reduced flow for the affected spray train. This
reduction in flow would have been compensated for by available margin
in analyzed tube plugging levels in the RS system heat exchangers and
lower river water temperatures. Additional degradation of
approximately 10% in system flow for this train could have occurred
before challenging design basis requirements for containment de-
pressurization or peak pressure. Further degradation in excess of
this acceptable value was unlikely based on observations of the pump
condition, the characteristics and condition of the wood found, and
the time element involved with the testing. It is apparent that
either interactions between the pump impeller and the wood of
sufficient magnitude to break off substantial fragments were
infrequent, or the result of these interactions was fragments small
enough to pass through the impeller. 1In either event, further pump
degradation was not considered probable or, not probable in a time
frame which would result in system degradation to the point where
design basis functions would not have been met. Since the system
remained functionally available, there was no resultant increase in
core damage frequency or plant risk, based on the NRC Significance
Determination Process.

NRC FORM 366A (6-1998)
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CORRECTIVE ACTION

1. The wood was removed from the RS-P-1A pump suction well and
impeller. The pump suction well was pumped out and inspected. A
small amount of debris, consisting of nuts, bolts, washers, and
wire was removed from the suction well. Some of this debris was
from the pump removal for inspection and disassembly during 1R13.
Two pump wear rings and one shaft bushing were replaced due to
damage. Additional pump components were also replaced as part of
good maintenance practices. Subsequent testing showed the pump met
IST acceptance criteria and the pump was determined to be operable.

2. Boroscopic examinations of the pump suction well of inside
containment RS pump RS-P-1B and the suction piping of the outside
containment RS pumps and the LHSI pumps were conducted. Fine
silt-like deposits were found in the suction piping to the outside
containment RS pumps and the LHSI pumps. The deposits were
evaluated as not affecting operability of the pumps and vacuuming
was performed in an effort to remove the deposits. From this
evaluation it was determined that no additional action is required
regarding the deposits and their effect upon the outside
containment RS pumps and the LHSI pumps.

3. The procedure used for the DCP installation in 1982 contained
limited FME controls. Since this time, site FME controls have been
improved to incorporate industry good practices. An evaluation of
the current FME and housekeeping program, based on this event, will
be conducted to determine if further enhancements are needed.

4. An inspection of the BVPS Unit 2 Containment sump and suction
piping will be conducted during the next refueling outage (2R08).

The above actions will be tracked and completed as part of the
corrective action program.

PREVIOUS SIMILAR EVENTS

A review of LERs for BVPS Unit 1 and Unit 2 for the past two years did
not reveal a previous similar event involving debris or foreign
material intrusion, which rendered a subsystem of an engineered safety
feature system inoperable.

NRC FORM 366A (6-1998)
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