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On July 26, 1989 at approximately 0040 and on July 31 at approximately 1132,
Reactor Water Cleanup (RWCU) System containment isolations occurred due to
high indicated differential flow during planned, manual shutdowns of the
plant. In response to the isolations, plant operators verified no actual
system leakage existed and returned the RWCU system to service at
approximately 0110 on July 26 and at 1200 on July 31.

The cause of the first event is believed to be a previously identified design
limitation of the instrumentation and operational constraints associated with
the Reduced Feedwater Temperature mode of operation. In the second event, the |
cause of the isolation is unknown, although operation in the Reduced

'

Feedwater Temperature mode is considered to be a contributing factor. Filling
and venting of the instrumentation was necessary, however, this is not

believed to be the primary cause of the event.

Corrective actions taken were to ensure a fill and vent of the instrument
lines. As a result of previous similar events, an increase of the differential
flow trip setpoint and/or time delay have been under evaluation to allow
additional operating margin for the indicated RWCU differential flow. Other
corrective actions previously completed as a result af prior events are
described in their respective LERs. No additional corrective actions are
considered necessary. -
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On July 26, 1989 at approximately 0040 and on July 31 at approximately 1132,
Reactor Water Cleanup (RWCU) [CE] System containment isolations occurred due
to high indicated differential flow during planned manual shutdowns of the
plant. At the time of the July 26 event, the plant was suberitical in
Operational Condition 2 (Startup) with all control rods inserted. The reactor
vessel [RPV) pressure was nearly atmospheric and reactor coolant temperature
was approximately 217 degrees Fahrenheit. At the time of the July 31 event,
the plant was in Operational Condition 3 (Hot Shutdown) with pressure
decreasing following a planned, manual, reactor scram. The RPV pressure was
approximately 550 psig with reactor coolant at saturated conditions.

Prior to the July 26 event, the plant was being shutdown with all main steam
line isolation valves (MSlV) [ISV] closed. The RWCU system was operating in
the Reduced Feedwater [SJ) Temperature mode with both pumps [P] running and
with Filter / Demineralized [FDM] A on line. While the reactor was isolated,
the operators used RWCU to control reactor water level and temperature. While
attempting to reestablish reactor water level control by dumping water to the
main condenser [COND], the blowdown valve [FCV), 1G33-F033, closed
automatically. Operators believed that the valve closed as designed when
upstream pressure dropped below 5 psig. In accordance with operating
instructions, two valves [V] that control the return to feedwater flow were
being throttled in efforts to increase upstream pressure. This transient
created an even higher indicated flow error in the delta flow instrumentation,
which feeds both divisions of the RWCU isolation logic. At approximately
0040, both divisions of the RWCU leak detection system [BD] tripped resulting
in an RWCU isolation. While attempting to restart the system, at
approximately 0056, a second RWCU isolation occurred. After verifying no
actual leakage existed, the RWCU system was restarted using both pumps, at
approximately 0110, on July 26.

Prior to the July 31 event, at approximately 1108, a planned, manual reactor
scram was initiated per operating instructions from approximately 4 percent of
rated power. At 1116 the main steam lines were isolated to reduce the cool
down rate; at 1128 the MSIV before seat drain line was isolated as well; and
the RPV coolant temperature was about 480 degrees Fahrenheit. The RWCU system
was operating in the Reduced feedwater Temperature mode with both pumps
operating and a system inlet flow of about 270 gpm. One Filter / Demineralized
was in service. Throughout this time frame, the indicated return to feedwater
flow experienced non periodic perturbations, which lasted for several minutes
causing the flow errors in both trains of the delta f16w instrumentation to
momentarily exceed their setpoints. At approximately 1132, the indicated
return to feedwater flow went to zero with a simultaneous increase in
indicated inlet flow from approximately 268 to 286 gpm; there was no blowdown
flow at this time. Approximately 45 seconds later both divisions of the RWCU
leak detection system tripped as designed, resulting in an RWCU isolation.
After verifying no actual leakage existed, the RWCU pump A was started and the
system placed in the Reduced Feedwater Temperature mode at approximately 1200.
Pump B had been started and tripped previously on low inlet flow. The
operators suspected delta flow instrumentation problems.
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The cause of the first event is believed to be a previously identified design
limitation of the instrumentation and operational constraints associated with
the Reduced Feedwater Temperature mode of operation. While operating RWCU in
the Reduced Feedwater Temperature mode, the system flow rate is reduced in
order to minimize the thermal stresses induced in the feedwater piping.
However, when flow is lowered too far instrument inaccuracies may result in an
indicated high delta flow error. When the blowdown valve closed
automatically, on what the operators believed to be low pressure (< 5 psig),
the' downstream valves were throttled to increase back pressure. This resulted
in a lower return to feedwater flow rate. During low RWCU flow conditions,
flow indication inaccuracies due to detector low flow inaccuracies and a low
voltage clip at the square root converters have been identified during
previous RWCU containment isolations as contributing causes. However, due to
the lack of available information this can not be confirmed as a contributing
factor to this event, but might explain why throttling these valves created an
even higher indicated flow error as noted above.

In the second event, the cause of the isolation is unknown, althe.rb
operation in the Reduced Feedwater Temperature mode is considered to be a
contributing factor. Filling and venting of the instrumentation was
necessary, however, this to not believed to be the primary cause of the event.
A complete review of all available data was conducted. Indicated flows and
system / plant parameters were examined for consistency. Flashing or cavitation
in the flow elements and voiding of the instrument lines were ruled out as
causes. Calibration data were reviewed without any anomalies identified. All
findings from troubleshooting efforts were essentially negative or would not
explain the data recorded. Valve manipulations that might have caused this
event could not be verified, but could not be ruled out either. After
exhausting all investigative efforts, no conclusion was formulated that could
be supported by the physical evidence available.

^

The Leak Detection System compares RWCU suction flow to the flow ' returning to
the reactor vessel and blowdown flow to radwaste or the main condenser. All
three flows are summed to generate an indication of differential flow. An
RWCU high differential flow signal indicates the suction flow entering the
system is not being discharged via normal flow paths (reactor vessel, and
blowdown to radwaste or main condenser). This could be the result of a line
break in the RWCU system. High differential flow for a duration of 45 seconds
generates an isolation signal from the Leak Detectiod System. The 45 second
time delay normally allows for system flow transients when changing
operational configurations. If an RWCU containment isolation were to occur at
high reactor power, the loss of the RWCU system may cause reactor coolant

| conductivity to slowly increase until the system is returned to service. In
addition, during shutdown with little or no internal recirculation flow,
reactor vessel thermal stratification may also occur.- However, since the
times out-of service for RWCU during these events were short, these effects
were minimal. Since no RWCU high differential flow existed due to a leak and
the system did respond as designed to the high indicated differential flow

I these events are not considered to be safety significant.
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Other events involving RWCU Containment isolations have been discussed in LERs
88-039, 88-013, 88-002, and 87-074. Although two valves have been replaced
during the first refueling outage to enhance system control, only one of these
valves were involved in the attempt to establish a higher pressure upstream of
the blowdown valve during the July 26 event. Additionally, flow indication
inaccuracies and design limitations of the trip units have been identified as
contributing factors. No additional design deficiencies, procedural
inadequacies, or operator actions have been identified as causes for these
events.

Corrective actions taken were to ensure a fill and vent of the instrument
lines. As a result of previous similar events, an increase o' the
differential flow trip setpoint and/or time delay have been under evaluation
to allow additional operating margin for the indicated RWCU differential flow.
Other corrective actions previously completed as a result of prior events are
described in their respective LERs. No additional corrective actions are
considered necessary.

Energy Industry Identification System codes are identified in the test as
[XX).
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