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B.7 LER Number 251/92-007

EQént Descriptidn: Main Feedwater Pump Trip with One Auxiliary Feedwater Pump Out of
‘ Service

Date of Event:  September 29, 1992

Plant:  Turkey Point 4
B.7.1 Summary

Turkey Point 4 was in startup at 2% power on September 29, 1992 when an operating main feedwater
(MFW) pump tripped. This resulted in automatic actuation of the auxiliary feedwater (AFW) system.
However, one AFW pump was out of service for post-maintenance testing. The remaining AFW pumps
started and operated as designed. The conditional probability of subsequent core damage estimated for
this event is 3.1 X 107%. The relative significance of the event compared to other postulated events at
Turkey Point 4 is shown in Fig. B.7.
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Fig. B.7. Relative event significance for LER 251/92-007 compared with other potential events
~ at Turkey Point 4. ,

B.7.2 Event Description

On September 29, 1992, Turkey Point 4 was in startup at 2% power. During performance of a
condensate polisher backwash evelution, the inlet valve on the 4D condensate polisher opened. This
allowed the running 4A MFW pump suction pressure to be relieved through the 4D polisher vent valve
to the backwash receiver tank. As a result, the 4A MFW pump suction decreased below the trip setpoint,
and the pump tripped. The trip of the 4A MFW pump resulted in an automatic AFW start and isolation
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of the steam generator blowdown. The B AFW pump was out of service for post-maintenance testing
at the time of the MFW pump trip. The A and C AFW pumps started as designed and provided
feedwater flow to the steam generators. The reactor did not trip, since it was operating below the 10%
power trip setpoint. Approximately 30 min after the trip of the MFW pump, the A motor-driven standby
steam generator feedwater (SSGFW) pump was started, and the running AFW pumps were secured.

B.7.3 Additional Event-Related Information

The Turkey Point 4 AFW system consists of three 100% capacity steam-driven AFW pumps that are
shared with Turkey Point 3. In addition, the plant has a standby steam generator feedwater system
- consisting of two 100% capacity motor-driven pumps. The AFW system is safety-related. Although the
SSGFW system is not safety-related, it is provided power from multiple on-site and off-site power
sources.

B.7.4 Modeling Assumptions

This event has been modeled as a nonrecoverable loss of feedwater with one turbine-driven AFW pump
unavailable. The SSGFW system was included in the modeling of the MFW system. The MFW system
failed and was not recoverable. Therefore, it has a failure probability of 1.0. The SSGFW system
success requires one of the two pumps and realignment of one valve. An operator failure rate of 0.01
was assigned. Usually this operator failure rate is assigned to HPI feed-and-bleed since it is usually the
first proceduralized response to a loss of MFW and AFW. However, for Turkey Point, the SSGFW
system is placed into service prior to attempting feed and bleed. The probabll ity assigned to the SSGFW
system is as follows.

System Failure Probability = (PMPA X PMPB) + VLVI1
= (0.01-x 0.1) + 0.0004
= 0.001

Operator Failure Probability = 0.01

Total System Failure Probability = 0.011

Since the operators will attempt to use the SSGFW system prior to feed-and-bleed, the operator failure
rate for initiating feed-and-bleed is increased. The failure rate used by the licensee in the Turkey Point
PRA is 0.2. This value was also used in this analysis. This accounts for the time delay in attempting
to use feed-and-bleed caused by attempting to use the SSGFW system first.

The event was conservatively analyzed with the assumption that it had occurred at power, although it
actually occurred at low-power startup conditions when decay heat loads are lower.

B.7.5 Analysis Results

The conditional core damage probability for this event is estimated at 3.1 X 107%. The dominant core
damage sequence, highlighted on the event tree shown in Fig. B.8, involves a reactor trip with
unavailability of secondary side cooling and failure of feed and bleed.
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Fig. B.8. Dominant core damage sequence for LER 251/92-007.
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