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SUBJECT: Ginna Station Safety Injection and Undervoltage Schemes

An eagineering review has been performed to evaluate the
adeguacy of the load sheding and sequencing circuits at Ginna
Nuclear Plant considering the potential for relay recsect drift. The
engineered safety features include two SI accumulators, three safety
injection pumps, two residual heat removal pumps, and two contain-
ment spray punps along with other eguipment. These components and
their actuation circuits are divided between two redundant, indepen—
dent “"trains®, A and B, each of which is designed to mitigate the
cofisequences of accidents. Analyses of transients requiring ESF
operation, including a spectrum of loss of coolant pipe breaks and
main steam line breaks, has shown that a failure of any component,
or even an entire train, does not result in unacceptable conse-

guences. In fact, when analyzing these transients the worst single
failure is assuced to have occurred. Thus complete failure of a
relay does not disable the entire ESF system or cause the transient
conseguences to be more Severe than previously analyzed and found
acceptable.

I1f off=zite power is available the undervoltage relays will not D¢
reguired to function and a plant transient that generates a safety
fnjection signal will sequence ESF punpe onto the 480 volt busses
unaffected by undervoltage relay reset timee. A potential problem
could exist only when there is a safety injection t£ignal concurrent
with a loes of offsite power and a difference in certain under-
voltage relay reset times exists which is large enough to cause both
a close and trip signal to be prcsSent for ESF pumps. The difference
in relay reset times must be greater than the sequence time delay in
order to cause both a close and trio signal to be present. Except
for safety injection pumps 1A and 1B and the containment spray
_pumps, ESF purps are sequenced into operation with time delays of S
to 32 seconds. These time delays are laraer than the difference be-
tween recet times which have existed for calibrated relays with com-
_plete loss of offsite power. The containment spray pumps are not
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tripped by undervoltage. Therefore, only safety injection punmps
1A and 1B could be affected under these circumstances; safety
injection pump IC wvould be unaffected. A full train of ESF equip-
ment would remalin even if pump 1A or 1B failed to start as a result
of relay timing problems. The consequences of events reguiring
safety injecticn have been analyzed, and found acceptable assuzing
the failure of a safety injection pump to start.

The probability of the combination of events of ESF actuation,
loas of offsite power and failure of a safety injection pump as the
result of undervoltage relay timing failure is small. The proba-
bility of pipe breaks initiating 10S§S of coolant events has been
estimated to range from 10 ’ to 10 per year. The probability of
breaks in pipes 2 inches in diameter and larger which initiate loss
of coolant events,is estimated in WASH 1400* Table IIXI 6-9 to be
approximately 10 per vear. The probability of breaks in main
steam or feedwater lines should be comparable. The probability of
loss of offsite power during,the time immediately following the
break is estimated to be 10 /Yr (Reference: WASH 1400 Section
6.4). The probability of relay timing difficulties is unknown but
is less than 1. Therefore, the probability of a large pipe break
concurrent with loss of offsite power and relay timing dxt[xcg&ty ~2
regultigg in loss of a safety injection pump is less than (10 ")(10
or 10 per year. The loss of 2 or more safety injection pumps
is even less likely. The MNRC Jdoes not typically rcquisc, analysis
of events which have a probability of occurrence of 10 or less.

modiflcations to existing equipment which can reduce the proba-
bility of failure of ESF components are being considered.

Our present system, however meets the design requirements of
the Nuclear Regulatory Commission and the General Design Criteria
of Appendix A to 10 CFR Part 50. A substantial safety hazard as
defined by 10 CPR Part 21 does not exist.
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*The WASH 1400 report was prepared to represent "typical®” nuclear
power plants. It is therefore not specific to Ginna but is appli-
cable to the types of systems used at Ginna.




