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Introduction

By letter dated February 15, 1975 to Jersey Central Power § Light Company,
the Nuclear Regulatory Commission (NRC) requested that the licensee

among other things, develop operating procedures and proposed changes

to the Technical Specifications to preclude reaching elevated 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 extendad relief

valve operation. By letter dated April 1, 1975 Jersey Central submitted
a reuponse which stated that the present Technical Specifications
provide adequate limits for the suppression chamber wat.r temperature,
thus the licensee proposed no change to the Technical Specifications,
This rcosponse from the licensee was found unacceptable; and, as a
result, the NRC staff prepared appropriate technical specification changes
to revisc the suppression pool water temperature limits for Oyster Creek
Nuclecar Generating Station. By letter dated+July 16, 1975, the NRC
staff advised the licensce of its intent to initiate steps to issue
these tocinical specification changes unless the licensee objected in
writing. By letter dated August 8, 1975, the licensee provided comments
on the technical specification changes proposed by the NRC staff.
Subsequent discussions between the NRC staff and the licensee resulted
in a few mutually acceptable changes to the Technical Specifications
proposed by the NRC staff. The licensee stated it would accept the
proposed Technical Specitications with these changes.

Discussion

Oyster Creck is a boiling water reactor (BWR) which is housed in a

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

2 suppression chamber (also referred to as the torus). The suppression
chamber, or torus, contains a pool of water and is designed to suppress
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the pressurc during a postulated loss-of-coolant accident (LOCA) by
condensing the steam released from the reactor primary system. The
reactor system cnergy rcleascd by relief valve operation during operating
transicrnts ulso is released into the pool of water in the torus.

Expericnces at various BWR plants with Mark I containments have shown
that damage to the torus structure can occur from tuo phenomena associated
with relief valve operations. Dumage can result from the forces excrted
on the structurce when, on first opening the relief valves, steam und

the air within the vent are discharged into the torus water. This
phenomenon is referred to as stcam vent clearing. The scoond source

of potential structural demage stems fron the vibrations yvhich acccipany
extended relief valve discharge into the torus water if the pool water

is at clovated temperaturcs. This effect is known as the steam quenching
vibration phenomenon.

A. Steam Vent Clearing Phonoocepen

With repard to the steam vent clearing phenomenon, we are actively
revicwing this poneric problen and in our letter doted Telruary 15,
1975 we also reguested the licensee to provide inforaition to
demonstrate that the torus structure ol the primary contninunt
will maintain its intearity throughout the anticipoted Jjifte ol the
facility. In its response dated April 1, 1975 the licensec stated
that it was imwestinoting this matter and the results of the
investigation would he subritted to us un a schedule consistent
with the timing which we proposcd for licensce repsonse, Boonus
of the appurent slow progression of the raterian) fatigue asscciated
with the stean vent clearing phenamenon, we have concluded (Mot
there is no imnediote potential hazavd resulting from this type of
phenctienon; nevertheless, surveillance and revicw action oa this
matter by the NIC staff will continue in due course during this
year.

\

B. Steam Quenching Vibration Phenomenon

The steam quenching vibration phenomenon became a concern as 2

result of occurrences at two Luropean rcactors. With torus pool
water temperaturcs increased in excess of 170F due to prolongcd

steam quenching from relief valve operation, hydrodynsmic fluid
vibrations occurred with subsequent moderate to high relief volve
flow rates. These fluid vibrations produced large dynamic loads :
on the torus structure and extensive damage to torus -internal structurcs.
If allowed to continuc, 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 twe Luropean reactors indicate that actual or
incipient failure of the torus can occur from such an cvent.



Such failure would be expected to involve cracking of the torus wall
and loss of containment intcgrity. Morcover, if u LOCA occurred
simultancously with or after such an cvent, the conscquences conld
be excessive radiological doscs to the public. In comparison with
the steam vent clearing phenomenon, the potential risk associatacd
with the steam quenching vibration plenomenon (1) refleets the fact
that a gencrally snaller safcty marginl/ cxists between the present
license requirements on suppression pooul temperature limits and the
point at which damage could begin and (2) is morc immediate.

Evaluation

The existing Technical Specifications for Oyster Creel limit the torus
pool temperature to 100F, This temperature linit hes been reduced to
95F to provide SF tcuperature difference between a scron requireiisnt
discussed below und provisions for performing necessary surveillunce.
The temperature of 95T assurcs thot the pool weter has thc capability

to perforn as a constuntly availsble heat-8inl with » reasonable operating
temperature that cun be maintaincd by usce of heut exchangers whosd
secondary cooling water (the service cooling Later) is cxpected (0
remuin below ©5F. While this 95K limit provides normal operiting
flexibility, short-term terperatures pernitted by opcerating procodures
exceed the normal power eperating teuporiture Jimit, hut accoumtniates
the heat relcease resulting fron [ imorual opuration, such as pelicf volve
molfunction, while still paintuining the required heat-sink (absorption)
capacity of the pool water needed for the mostulated 1OCA conditions
However, in vicw of the potentiul risk ussocinted witl the stew
quenching vibration plicnopenon, it is necossiry 10 modi fy the toporeturc
limits now in the license Tochnical Specifiertions. This aetics vos,

as discussed in Hur Iebruary 15, 1975 letter, first svggested by

General Clectric Company (GI) who had earlier informed us of the steam
quenching vibration occurrcnces at a meeting on Navenber 1, 1974 ond
provided related information by letters to us dated November 7, und
December 20, 1974. The December 20 letter stated that GE had in‘orned
all of its customers with operating DWR facilitics and Mark I co...:in-
ments of the phencmenon and included in these communicetions GI's
recommended interim oparating temperature limits and proposed ¢porating
procedurcs to minimize the probability of eucountering the dumaging
regime of the steam quenching vibration phefomenon.

Our implementation of the GE recommended procedures and temperature
limits via changes in the Technical Specifications are evaluated in
the following paragraphs:

e diffcrence, in pool water temperaturc, between the license limit(s)
and the temperature at which structural damage might otcur is the safety
margi. available to protect ugainst the effects of the phenomenon
discussed.
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The new short-term limit applicable to all conditions requires that
the reactor be scrammed if the torus pool water temperaturc rcaches
110F. This requirement to scram at .10F provides additional
assurance that the torus temperature will remain below the 170F
temperature related to potential damage to that torus.

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

For reactor isolation conditions, the new temperature limit is
120F, above which temperature the reactor vessel is to be de-
pressurized. This new limit of 120F assures pool capacity for
absdrption of heat released to the torus while avoiding undesirable

reactor vessel cooldown transients. Upon reaching 120" the reactor

is placed in the cold, shutdown condition at the fastest rate
consistent with the technical specifications on reactor pressure
vessel cocldown rates,

Concl\gilgg

We have concluded, based on the consideration discussed above that:
(1) there is reasonable assurance that the health and safety of the
public will not be endangered by operation in the proposed manner,
and (2) such activities will be conducted in compliance with the
Commission's regulations and the issuance of this amendment will not
be inimical to the common defense and security or to the health and
safety of the public.
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