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Subject: Oyster Creek Nuclear Gen.rating Station

Docket No. 50-219

Licensee Event Report Revision

Thies letter forwards one (1) copy of to Licensee gvent Report (LER)

No. 88+~021, Rev. 1. Vertical lines in the right side margin indicate those

sectione of the LER that have been revised,
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Enclosure

cc: Administrator, Region 1
Senior NRC Resident Inspector
Oyster Creek NRC Project Manager
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On September 29, 1988, while operating

that

of the system design. Temperature da

isolation condensers were at least par

thermc-hydraullic mechanism had been established that resulted in
-

TAM

at 100N reactor power, (t was determinec
ndensers were operating in a mode ocutside
ta suggested that the steam lines
tially filled with water, and a

both the "A" and “"B" isolaticn <
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condensc.s steaming at 2 combined i1ite &f about 4 MWth. Tie temperature &

also

suggested that cordensate flow was reversed through one-half of each

condenser.

Pue to concerns about potential water hammer in the sundenser steamn Lines ans
the potential system damage which could result in a loss of function, a
decision was made to laclate the gondensers from the reactor 315 ©on
September 29, 1588, all isolation valves to both igclation sers werse

a
clesed and the condensers were declared .noper

a
Specifications require a reactsr shutdown (cold »
«8claticn condensers become -:c;ezlz;e, an orderly reacsar wasg
commenced. The plant reached cold shutdown on September 310
e 3a ey 3'.;.'1-:’-:3:‘.:9 and correct.ive acticng have Leen ava.uated and wers
provided To yYou Ll correspondence dated December 1 1988 (TOR 95
December I8, 1988 (TR 0t and Janua: 3, 1989 (TDPR 950 Revision 1
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RESCRIPTION OF OCCURRENCE Cont'd

The thermo-hydraulic mecharnism tnat would allow a build up of condensate in the
pteam lines and set up a reverse flow condition through one~half of the 1

could not be fully explained at that time. Normally, any condensate buil.up lu
the IC stean lines will drain, by gravity, to the reactor. However, each IC
had been isclated just prior to the point when it began eteaming. It is
puepected that this may have allowed water to build up in the condensers to the
point where the observed thermo-hydraulic effecte could be established.
Investigations showed no way of draining the IC steam lines was possible
without breaching Primary Containment Integrity or actually initiating the
Isclation Condenser System.

Because the conditions in the isolation condensers were unanalyced with regard
to syscem operation, the IC's were isclated from the reactor and declared
inoperable. Since both IC's were inoperable, an orderly piant shutdown was
commenced in accordance with Technical Specification 3.8. The plant reached
the hot shutdown condition on September 30, 1988 at 0306 hours, and was placed
in cold shutdown on September 30, 1988 at 0955 hours.

APPARENT CAUSE QF OCCURRENCE

The cause of this event was determined to be a direct result of operation with
water filling the normally eteam-filled portion of the isolation condenser
gystem. It wase hypothesized from the seguence of events, data and hand
calculatione of mase and energy balances chat the isolation condenser steaming
initiated upon restoring the condensers to their normal system configuration
with both the condensate return and eteam inlet sides flooded. The test cases
to demonstrate this hypothesis were provided in our correspondence dated
January 9, 1989 (TDR 950, Revision 1). Under certain conditions in the current
Geeign, a eteam flow loop can be set up in which steam flows up one of the
vertical legs of the wye, through one of the tube bundlee where it ie condensed
{(and transfers heat to the shellside water) into the condensate return header
and then back through the other tube bundle. From there, the condensed steam
flous down the other vertical leg of the wye and mixes with the incoming steam
at the wye. This flow regime led to the steady state steaming of the isolation
condensere which caused the forced plant shutdown.
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ANALYS1S OF OCCURRENCE AND SAFETY SIGNIFICANCE

The purpose ©f the isclation condensers is to remove decay heat following a
reactor trip in the event the ma‘n condenser is unavailable as a heat sink.
Using the isolation condensers in this condition will conserve inventory in the
reactor vessel preventing a posaible decrease in water level below the limits
specified in Technical Specifications. During a high pressure condition in the
reactor vessel, the isclation condensers, together with the turbine bypass
system, electromatic relief valves, and safety valves, also act to ensure that
reactor pressure never reaches the reactor coolant system pressure safety limit
of 1375 peig.

S8ince the actual condition of the isolation condensere could not be determined
at the time (le: steam-water mixture or all water in the steam lines),
initiation of one or both IC's could have some safety significance. With water
in the steam lines, initiation of an IC could cause a water hammer, which could
result in system damage and/or a loss of safety function,

Since the isoclation condensers operated in the steaming mode for a significant
peri~d without any water hammere, the consideration of water hammer can be
lin...ed to transiente. Two possible transient conditions are identified: (1)
initiation of the isolation condenser operation from the steaming mode, and (2)
placement of the system in the standby mode with some water in the steam line.
A review of the various mechanisms for water hammer was conducted. Most of the
known mechanisms require specific geometrics which do not exist in the
isolation condenser system. Two mechanisme can not be ruled out on this basie,
however: (1) pressure or momentum induced water hammer, and (2) condensation

induced water hammer (CIWH). These two mechanisms have been reviewed by GPUN.
The services of an outside consultant were alsc vsed for an independent
assessment .

Evaluation of the RELAPS/MOD2 pressure and velocity profiles do not suggest the
occurrence of pressure or momentum induced water hammer for either placing the
isolation condenser in the standby mode or for initlating operation from the
steaming mode. This is the expected result since there are no large pressure
differences associated with either of these operations. Further supporting
this result is the fact that the valve opening times for either the condensate
return valves or the steam isolation valves are slow (about 18 seconds) which
avoids rapid changes in system conditions. Therefore, it is concluded that
momentum and preasure induced water hammers will not cccur.
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