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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)

On 06/10/98 Vermont Yankee (VY) was in the process of completing a plant shutdown. As part of the plant cooldown
procedure, the operating crew aligned the "B" Residua! Heat Removal (RHR) System in preparation for shutdown cooling (SDC).
The operating crew initiated SDC flow in accordance with plant procedures, starting the "B" RHR pump and throttling open
valves in the injection path. Approximately 2 seconds after the start of the RHR pump, the system isolation occurred. The
isolation (termed a Group IV isolation at VY) closes the SDC suction isolation valves in the RHR system. After verifying that the
isolation operated properly, and that plant conditions did not require the isolation to be in effect, the isolation was reset. SDC
was then successfully initiated using the "B" RHR pump. The time between the isolation and subsequent initiation was
approximately 8 minutes. Engineering evaluations have previously identified that the VY R!'R system was vulnerable to isolation
signals during initial system start-up in the SDC mode due to the lack of a high point vent. This leaves the system susceptible
to pressure transients as the piping fills during initial system startup. Pressure switches sensing the transient, will isolate the
system should the pressure spike reach the setpoint of 100-150 psig. Changes in plant operating procedures and practices have
been largely successful in preventing Group IV isolations since their implementation in early 1994, An off-normal system
alignment present following the plant trip appears to have reduced the margin afforded by the 1994 procedure improvements.
There were no indications of water hammer following system initiation, and the system was immediately available for restart
and decay heat removal, therefore this event presented no significant increase in risk to public health and safety.
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EVENT DESCRIPTION

On 06/10/98 VY was in the process of completing a reactor plant shutdown. As part of the piant cooldown procedure, the
operating crew aligned the "B" Residual Heat Remova! (RHR, EIIS =BO) System in preparation for shutdown cooling (SDC). The
plant was in an otf-normal configuration, having experienced a loss of the "B" Reactor Recirculation pump (EIIS = AQ), due to a
bearing faiure. After flushing and aligning the system as prescribed by plant procedures, the operating crew initiated SDC flow
by starting the "B" RHR pump and throttling open valves in the injection path
The process used for initiation of SDC at VY was developed after extensive investigation of repeated similar isolations which
srred as SDC was initiated. The rmost recent iscolation had occurred on 12/17/93, and was reported in VY LER 93-18. That
LER documents the assessment of the conditions which led to the isolations of concern. The SDC startup process includes
flushing and filing the RHR piping from both "hot" and "cold" sources. It also requires gradually increasing flow in the system
to hmit the potential for pressure spikes. The flushing and alignment steps were completed ac 1000 hours

ximately 2 seconds after the start of the "B" RHR pump, the system isolation occurred (1001 hours). The Group IV
solation closes the SDC suction isolation valves in the RHR system. After verifying proper system response, and that plant
parameters did not require the isolation to be in etfect, the isolation was reset. SDC was then successfully initiated using the
"B" RHR pumg The time between the isolation and subsequent intiation was approximately 8 minutes

A review of plant parameters at the time of the event confirmed that the RHR system isolated due to a sensed high reactor
system pressure. The signal which closed the SDC isolation valves is not 2 Primary Containment Isolation signal. It is a low
pressure permissive designed to preclude aligning the low pressure RHR piping to the Reactor Pressure Vessel (RPV) while the
RPV is at a pressure which would exceed the 150 psig design pressure of portions of the RHR suction piping. Actual reactor
system pressure at the time of the event was less than 35 psig. Because the actuation signal was a non-ESF signal, and the
safety function of the automatic closure (the overpressure protection of the RHR piping) had already been accomplished via
ant gepressurnization, thus event 1s being submitted as a voluntary report

p

CAUSE OF EVENT
} that the VY RHR system was vuinerable to isolation signals during initial
k of a system high point vent. This leaves the system susceptible 10 pressure
system startup. System pressure switches sensing the pressure transient, will isolate
the isolation setpoint of 100-150 psig

} procedures and practices, implemented due to lessons learned from the 1993 event, have, until this

reventing Group IV isolations since their implementation in early 1994

normal system alhgnment present following the plant trip appears to have reduced the margin to the system isolation

nt af‘orded by the 1994 procedure improvements

ANALYS!IS OF EVENT

tod

The systems potentially affected by this event include: the Primary Containment System, the Primary Containment Isolation

System and the Residual Heat Remova ‘;\'ykfr"‘
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The Primary Containment Isolation (PCIS, ENIS =JH), and the Primary Containment System (PCS) work together to mitigate the
radiological consequences of postulated accidents, ensuring that any radioactive materials released would be adequately
retained and processed such that applicable radiological limits would be met. The Containment and Containment Isolation
components actuated as designed, in response to the RHR system protective signal, establishing conditions consistent with
their system safety functions.

The RHR System fultills the following functions:
18 Removal of decay heat during and after piant shutdown.

A Injection of water into the reactor vessel following a loss-of-coolant accident and depressurization rapidly enough
to reflood the core and prevent fuel clad conditions from exceeding 10CFR50.46 criteria independent of cther
core cooling systems.

3. Removal of heat from the primary containment following a loss-of-coolant accident to limit the increase in primary
containment pressure.

The VY FSAR specificaily identifies that the automatic closure of the RHR Shutdown Cooling Isolation valves is not a primary
containment isolation function. Rather, it is a feature designed to preclude overpressurization of the low pressure RHR system
piping.

There were no indications of water hammer following system initiation which might be indicative of a transient of a magnitude
which could challenge the RHR system’s ability to perform its safety functions. The system isolation actuated as designed,
sensing the system high pressure and isolating the RHR system from the presumed source. . .the reactor pressure vessel. The
system was immediately available for restart in any of its operating modes, including SDC (decay heat removal). Therefore this
event presented no significant increase in risk to public health and safety.

1A RRECTIVE ACT :

1 A VY internal event report was initiated to perform a formal cause determination and produce corrective action
recommendations. This action is complete.

2. The operating crew took those measures prescribed by plant procedures for the containment isolation and then
restored the system to operation. This action is complete.

R | T
1. VY will assess the current plant procedures controlling the initiation of shutdown cooling with the RHR system to
determine if additional opportunities for improvement exist which could further reduce the frequency of nuisance

isolations of the RHR system. The expected completion date is 08/01/99.

2 VY will determine if opportunities exist to improve the licensed operator training to better prepare operators for
dealing with the conditions presented by this event. The expected completion date is 08/01/39.

ADDITIONAL INFORMATION;

Two similar events occurred at VY in 1993, VY LER 93-18, and 33-11.
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