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Introduction

By letter dated February 15, 1975 toJersey Central Power & Light Company, the
Nuclcar Regulatory Commission (NRC) requested that the licensce anong other
things, develop operating proccdures and proposca changes to the Technical
Specifications to preclude reaching clevated temperatures of the torus pool
water and to provide for inspection of the torus as appropriate to

identify any damage in the event of an extended relief valve operation,

By letter dated April 1, 1975 Jersey Central submitted a responsc which
stated that the present Technical Specifications provide adequate linits for
the suppression chauber water temperature, thus the licensce proposed no
change to the Technical Specifications. For the reasons set forth in

this cvaluation, this responsc {rom the licensce was found unacceptable,
Appropriate changes to the Technical Specifications are needed to assure

the proper operation and integrity of the pressure suppression prinvary
containnent system.

Discussion

O,ster Creek is a boiling water reactor (BER) which is housed in

a Mark I primary containment. The Mark I primary contaimment is a pressure
suppression type of primary containment that consists of a drywell and

a suppression chamber (also referred to as the torus). The suppression
chamber, or torus, contains a pool of water and is designed to suppress

the pressure during a postulated loss-of-coolant accident (LOCA) by
condensing the stear released from the reactor primary system. The
reactor system energy released by relief valve operation during operating
transicnts also is relcased into the pool of water in the torus.

Lxperiences at various DWR plants wita Mark I Containments have shown
that damage to the torus structure can occur from two phenomena associated
with relief valve operations. Damage can result from the forces exerted

¢£ﬁfﬂ9&hp structure when, on first opening the relief valves, ste»n and the
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air within the vent are discharged into the torus water. This phenomenon

is referred to as steam vent clearing. The second source of potential
structural damage stems from the vibrations which accompany extended relicf
valve discharge into the torus water if the pool water is at elevated
temperaturcs. This effect is known as the steam quenching vibration phenomenon.

A‘

Steam Vent Clcaring Phenomenon

With regard to the steam vent clearing phenomenon, we are actively
revicwing this gencric problem and in our letter dated February 15, 1975
we also requested the licensce to provide information to demonstrate
that the torus structurce of the primary containment will maintain

its integrity throughout the anticipated life of the facility. In its
response dated April 1, 1975 the licensee stated that it was investigating
this matter and the results of the investigation would be subnitted to
us on n schedule consistent with the timing which we proposced Tor
licensee response, Because of the apparent slow progression of the
material fatigne associated with the steam vent clearing phcnomenon,

we have concluded that there is no immediate potential hazard resulting
from this type of phenoncnon; nevertheless, surveillance and review
action on this matter Ly the NRC staff will continue in due course
during this ycar.

Stcam Quenching Vibration Phenomenon

The steam quenching vibration phenomenon becane a concern as a result

of occurrences at two Luropean reactors. With torus pool water
tenperatures increased in excess of 1701 due to prolonged stcam quenching
from relief valve operation, hydrodynamic fluid vibrations occurred

with subsequent noderate to high relicf valve flov rates. Thesc fluid
vibrations produced large dynamic loads on the torus structure and
extensive dumape to torus internal structures. 1f allowed to continue,
the dynamic loads could have resulted in structural damage to the

torus itself, due to material fatigue. Thus, the reported occurrences

of the steam quenching vibration phenomenon at the two Curopean reactors
indicate that actual or incipient failure of the torus can occur fronm
such an event. Such failure would be expected to involve cracking

of the torus wall and loss of containment intcgrity. Morcover, if a

LOCA occurred simultancously with or after such an event, the
conscquences could be excessive radiological doses to the public.

In comparison with the stcam vent clearing phenomenon, the potential

risk associated with the steam quenching vibration phenomenon (1)
reflects the fact that a generally smaller safety marginl/ cxists
between the present license requirciments on suppression pool temperature
limits and the point at which damage could begin and (2) is morc immediate.

1/ The difference, in pool water temperature, between the license limit(s)
and the temperaturc at which structural damage might occur is the safety
margin available to protect against the cffects of the phenomenon discussed.
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Evaluation

The cxisting Technical Specifications for Oyster Creek limit the torus pool
temperature to 100F, This temperature limit has been reduced to 95F to

provide S5F temperature difference between a scram requirement discussced below
and provisions for performing necessary survciloence. The temperature of 95F
assures that the pool water has the capability to perform as a constantly avail-
able heat-sink with a rcasonable operating temperature that can be maintained
by use of heat exchangers whose sccondary cooling water (the service cooling water)
is expected to remain below 95F. While this 95F limits provides nornal
operating flexibility, short-term temperatures permitted by operating procedures
exceed the norrmal power operating temperature limit, but accommodates the heat
release resulting from abnornmal operation, such as rclief valve malfunction,
while sti)] maintaining the required heat-sink (absorption) capacity of the

pool water nceded for the postulated LOCA conditions. lowever, in vicw of the
potential risk associated with the steam quenching vibration phenomenon, it is
necessary to modify the temperature limits now in the license Technical
Specifications, This action was, as discussed in our Februury 15, 1975 letter,
first suggested by the General Electric Company (Gii) who had carlier inforned
us of the stcam quenching vibration occurrcnces at a mceting on Noverber 1,

1974 and provided related information by letters to us doted Novemder 7,
and December 20, 1974, The becenmber 20 letter stated that GE had inforiced
all of its customers with operating BWR facilities and Mork I containients
of the phenoiwenon and included in those communications GL's recommended

interim operating temperaturce linits and proposcd operating procedurcs to
mininize the probability of encountering the dawaging rvegine of the stean
quenching vibration phenoumenon,

Our iiplenentation of the GE recommended procedures and temperature )inits

via changes in the Technical Specifications arc evaluated in the following

paragraphs: Y

a. The new short-term limit applicable to all conditions requires that
the reactor be scrammed if the torus pool water temperature reaches
110F. This requirement to scram at 110F provides additional
assurance that the torus temperature will remain below the 170F
temperature related to potential damage to that torus.

b. For specific requirements associated with surveillance testing,
i. e., testing of relief valves, the water terperature shall not
exceed 10F above the normal power operation limit, This new limit
guring surveillance testing of relief valves provides additional
operating flexibility wvhile still maintaining a maximum heat-sink
capacity. The current limits in the Technical Specifications make no
provision for these requirements,




B )

For reactor isolation conditions, the new temperature limit is

120F, above which temperature the reactor vesscl is to be depressurized,
This new linit of 120F assures pool capacity for absorption of

heat rcleased to the torus while avoiding undesirable rcactor vessel
cooldown transicnts. Upon reaching 120F, the recactor is placed

in the cold, shutdown condition at the fustest rate consistent

with the technical specifications on recactor pressure vesscl cooldovn

rates.

In addition to the new limits on temperature of the torus pool

water, the discussion in the Basis includes a swwnary of required
operator actions to be tuken in the event of a relief valve malfunction.
These operating actions are taken in order to avoid the development

of tenperatures approaching the 170F threshold for potential damage

by the stcam quenching phenomenon,

Conclusion

¥ie have cvaluated the GF recommendations consisting of new suppression pool
temperature limits and operating procedures. We conclude that these
procedures and tonperaturce limits discussed aboye are appropriate and arc
needed to assure that the containment function as designed in order to protect
the public health and safety.
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