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On October 29, 1996 at 0505 hours, the two redundant vacuum breakers on the
‘Af Station Service Water stem (SSWS) loop were tested and found
inoperable. The ‘A’ SSWS op was consequently declared inoperable an
Technical Specification Action Statement f”SRb: 3.7.1.2 was entered. Cn
November 1, 1996, it was discovered that following a Loss of Power (LOP),
restart of the SSWS pumps withcut the vacuum breakers may potentially
result in a failure of the ‘A’ SSWS loop:. This in turn could result in two
(2) out of four (4) electrical divisions being lost, one of which is
credited in the licensing basis for accident mitigation during the first 1
minutes. As a result, on November 1, 1996 at 1807 hours, this condition
was reported to the NRC under 10CFR50.72(b) (2) (iii), as an event or
condition that alone could have prevented the fulfillment of the safety
function of structures or systems that are needed to mitigate the
consequences of an accident. The apparent cause ¢of the failure mechanism
of the vacuum brea ke s 1s an accumulation of deposits on internal moving
parts that prevented cycling of the valve. Corrective actions are in the
areas of interim increased testing and evaluation of corrective measures
that will be taken to provide reliable vacuum relief capability.
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PLANT AND SYSTEM IDENTIFICATION

General Electric - Boiling Water Reactor (BWR/4)
Station Service Water System: EA; EIIS Identifier: BI

IDENTIFICATION OF OCCURRENCE

Event Date: October 29, 1996
Event Time: 0505 hours
Discovery Date: November 1, 1996

CONDITIONS PRIOR TO OCCURRENCE

Plant in OPERATIONAL CONDITION 1 (Power Operation)
Reactor Power 100% of rated

DESCRIPTION OF OCCURRENCE

On October 29, 1996 at 0505 hours, the two redundant vacuum breakers on the
‘A’ Station Service Water System (SSWS) loo; were tested and found
inoperable. The ‘A’ SSWS loop was consequen.ly declared inoperable and
Technical Specification Action Statement (TSAS) 3.7.1.2 was entered. At
1830 hours, one vacuum breaker was declared opzrable following repairs and
testing. On October 31, 1996 at 0425 hours, ~he second vacuum breaker was
declared operable.

The SSWS consists of two loops with 2 pumps, 2 heat exchangers, and 2 100%
vacuum breakers per loop. The system is designed such that both loops with
a single pump per loop, including both heat exchangers and a single vacuum
breaker, are credited in the Updated Final Safety Analysis Report (UFSAR)
to mitigate the consequences of an accident. After 10 minutes, a single
loop with 2 pumps is all that is required. The function of the vacuum
breaker 1s to open to vent the system following a LOP such that water
hammer forces, from resultant transient conditions, remain within
acceptable limits. The SSWS supports an associated closed loop cooling
water system loop (SACS), which in turn each supports 2 electrical
divisions and other safety related equipment.

On November 1, 1996, it was discovered that following a Loss of Power
(LOP), restart of the SSWS pumps without the vacuum breakers may
potentially result in a failure of the ‘A’ SSWS loop. This in turn could
result in two (2) out of four (4) electrical divisions being lost, one of
which is required during the first 10 minutes of accident recovery. As a
result, on November 1, 1996 at 1807 hours, this condition was
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DESCRIPTION OF OCCURRENCE (cont’d)

reported to the NRC under 10CFRS50.72(b) (2) (iii), as an event or condition
that alone could hav: prevented the fulfillment of the safety function of

structures or systems that are needed to mitigate the consequences of an
accident,

ANALYSIS OF OCCURRENCE

Two normally closed, normally energized, redundant vacuum breakers are
provided on the highest point of the Safety Auxiliary Cooling System (SACS)
heat exchanger downstream SSWS loop piping. These solenoid operated valves
fail open on a LOP and reclose after a 60 second time delay when power is
restored. These valves serve to reduce pressure surges caused by rejoinin
of the column separation of the fluid in the SSWS downstream of the SACS
heat exchanger following a LOP.

On October 29, 1996, from 0505 hours until 1830 hours, a condition existed
at Hope Creek Generating Station (HCGS) that alone could have prevented the
fulfillment of a safety function. The two redundant vacuum breakers on the
‘A’ SSWS loop were stuck closed, and as a result, the ‘A’ SSWS loop was
declared inoperakle. Following a Loss of Power (LOP) accident, transient
conditions without the vacuum breakers may potentially result in a failure
of the ‘A’ SSWS loop such that two (2) out of four (4) electrical divisions
could potentially be leost, one of which is credited in the UFSAR during the
first 10 minutes of accident recovery.

The internal parts of the vacuum breaker are manufactured from 316 grade
stainless steel. Inspection of the vacuum breakers indicated that the
apparent failure mode is an accumulation of deposits on internal moving
parts that prevented cycling of the valve. Each vacuum breaker is stroke
time tested on a quarterly frequency. Maintenance history has shown that
the ‘A’ SSWS loop valves have been rebuilt a total of six times, while the
‘B’ SSWS loop valves have been rebuilt twice. The valves were reworked
during Hope Creek’s sixth refueling outage during the winter of 1996. The
valves successfully passed their inservice testing with no precursors of
failure prior to the failures discussed above.
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CAUSE OF OCCURRENCE

The apparent cause of the vacuum breaker failures is an accumulation of
deposits on internal moving parts that prevented cycling of the valve.

ASSESSMENT OF SAFETY CONSEQUENCES

An assessment of the safety consequences and implications of this condition
was performed. There were no actual safety consequences because a LOP did
not occur while the vacuum breakers were inoperable. Regarding potential
safety significance, the loss of the vacuum breakers can potentially
increase the pipe support loads beyond the current analyzed levels. This
will result in an unanalyzed condition. If the lnads are extremely high,
the pipe supports could fail which could result in failure of the pressure
boundary. This could results in the loss of the "A"™ SSWS loop and the end
users of the SACS cooling water for the "A" SSWS loop.

PREVIOUS OCCURRENCES

There have been no reportable occurrences at Hope Creek Generating Station
cdue to the failure of SSWS vacuum breakers in the past. There were no
corrective actions previously identified that would have been expected to
prevent this occurrence.
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CORRECTIVE ACTIONS

1. Both vacuum breakers on the ‘A’ SSWS loop were repaired and returned to
service.

(%]

. Following discovery of the ‘A’ SSWS loop vacuum breaker failures, the
‘B’ SSWS loop vacuum breakers were tested and performed satisfactorily.
The ‘B’ SSWS loop vacuum breakers will be inspected during the next ‘B’
SSWS loop system outage.

3. Engineering is continuing to evaluate corrective measures that will be
taken to provide reliable vacuum relief capability. A determination
will be made by 3/24/97.

4. The inservice testing frequency for the SSWS vacuum breakers has been
increased from quarterly to monthly. The increased stroking frequenc
will mitigate the build up of debris on the existing valve plungers
until permanent corrective actions are taken.
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