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Attached is Licensee Event Report 50-388/2002-003-00, which discusses the temporary loss of
both Control Structure Chillers. This event is reportable as an event or condition that could
have prevented fulfilment of a safety function. There were no actual consequences to the

health and safety of the public as a result of this event.
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Low Service Water Flow Causes Temporary Loss Of Control Structure Chillers
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16. ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)

On March 29, 2002, with Unit 1 in a refueling outage (Mode 5, 0% Power) and Unit 2 operating at
reduced power (Mode 1, 24% Power) to support Unit 1 and Unit 2 cooling tower valve replacement
activities, the operating Unit 1 Service Water (EIIS Code: KG) pump cavitated. The low Service Water
flow condition caused the in-service 'A' Control Structure (CS) chiller to trip at 23:44 and inhibited the
standby 'B' chiller from automatically starting. Actions were taken to restore selected systems using
Emergency Service Water (ESW) in accordance with the off-normal procedure for loss of Service Water.
By 00:12 on 3/30/02, the ‘B’ CS chiller was capable of fulfilling its required safety functions for all design
conditions. The loss of Unit 1 Service Water was caused by low water level in the Unit 1 Cooling Tower
basin and high Unit 1 Cooling Tower screen differential pressure. The inability to promptly restore the 'A'
CS chiller to service following a low cooling water flow trip was caused by a design limitation within the
chiller control logic and less than adequate procedures to restore the chillers. The operating procedures
for the Service Water system and for CS Chillers will be revised to prevent recurrence of this event. The
control logic for the CS chillers will be modified so that a loss of Service Water will not prevent manual or
automatic starting with ESW. Based upon the short amount of time that neither chiller was fully
available, and the fact that the chillers would have provided the required safety function in most accident
situations, this event resulted in very low safety significance. There were no actual consequences to the
health and safety of the public as a result of this event.
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EVENT DESCRIPTION

On March 29, 2002, with Unit 1 in a refueling outage (Mode 5, 0% Power) and Unit 2 operating at
reduced power (Mode 1, 24% Power) to support Unit 1 and Unit 2 cooling tower valve replacement
activities, the operating Unit 1 Service Water pump cavitated. The cooling tower valve replacement
activities required an unusual system alignment, and the Unit 2 cooling tower basin level was maintained
by letdown from the Unit 1 cooling tower basin. The Unit 1 cooling tower basin level dropped to a point
where air was entrained in the Service Water pump suction, the operating Service Water pump
cavitated, and the cavitation caused reduced Service Water flow.

The low Service Water flow condition tripped the in-service 'A’ Control Structure (CS) chiller (EIIS Code:
KM) at 23:44 and inhibited the standby 'B' chiller from automatically starting. Actions were taken to
restore selected systems using Emergency Service Water (ESW; EIIS Code: Bl) in accordance with the
off-normal procedure for loss of Service Water (Non-Essential Service Water; ElIS Code: KG). Initial
attempts to restart the tripped 'A' CS chiller with ESW as the cooling water source were unsuccessful.
Cooling water was supplied by the 'B' loop of ESW to the standby 'B' CS chiller, and that chiller was
started to reestablish CS cooling and ventilation. However, the 'B' loop of ESW was also aligned to Unit
1 Turbine Building Closed Cooling Water (TBCCW; EIIS Code: KB), rendering that loop inoperable
because the TBCCW piping is not designed to withstand seismic events. By 00:12 on 3/30/02, the
operating Service Water pump was vented, Service Water system flow was restored, and Service Water
was aligned as the cooling source for Unit 1 TBCCW. The 'B' ESW loop was operable and the ‘B’ CS
chiller was capable of fulfilling its required safety functions for all design conditions.

CAUSE OF EVENT

The initiating event of the loss of CS chillers was the loss of Unit 1 Service Water, which was caused by
low water level in the Unit 1 Cooling Tower basin and high Unit 1 Cooling Tower screen differential
pressure. The inability to promptly restore the ‘A’ CS chiller to service following a low cooling water flow
trip was caused by a design limitation within the chiller control logic and less than adequate procedures
to restore the chiller. Specifically, the chiller control logic did not allow the chillers to automatically start
for all accident conditions following a trip condition, even though cooling water would automatically align
to the ESW system. The alarm response and off-normal procedures do not clearly provide the guidance
to press the 'Reset' button on the chiller control panel, which is required prior to restarting the
equipment.

ANALYSIS / SAFETY SIGNIFICANCE

Based on the fact that neither of the two CS Chillers were available for all design conditions for 28
minutes between 23:44 on 3/29/02 and 00:12 on 3/30/02, the required cooling for Control Structure
equipment may not have been present during an accident scenario. Additionally, the ability to maintain
the Control Room envelope pressurized may not have been present, due to interlocks with ventilation
fans. This event is reportable for Unit 2 as an event or condition that could have prevented fulfillment of
a safety function per 10CFR50.73(a)(2)(v).
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The significance of the event is mitigated by the fact that the ‘B’ CS chiller would have automatically
started under accident conditions. The only limitation on this chiller would have been following a
seismic event, since the 'B' loop of ESW was aligned to Unit 1 TBCCW which is not designed to
withstand seismic events.

The ‘A’ CS chiller would have automatically started for one accident scenario, a loss of offsite power.
The loss of power to the chiller control logic would have reset the trip condition, and the chiller would
have started with ESW providing the necessary cooling water.

The significance of the event was further limited by the short amount of time that the chillers and
ventilation equipment were not available. Analysis of post-accident heat loads in the control structure
determined that all functions required for safe shutdown can be provided with no cooling for up to 72
hours. Additionally, the impact of not having Control Room envelope pressurization has been
estimated. Extrapolation of design-basis loss of coolant accident analysis estimates that this
pressurization function could be lost for up to 1 hour without exceeding regulatory dose limits.

Based upon the short amount of time that neither chiller was fully available, and the fact that the chillers
would have provided the required safety function in most accident situations, this event had very low
safety significance. There were no actual adverse consequences to the health and safety of the public
as a result of this event.

In accordance with guidance in NUREG-1022, Revision 2, the due date for this report is May 28, 2002,

CORRECTIVE ACTIONS

The following corrective actions will be taken to prevent recurrence:

e The operating procedures for the Service Water system will be revised to more clearly identify the
cooling tower requirements for stable pump operation.

s The operating procedures for CS Chillers will be revised to provide guidance on resetting chiller
trips.

¢ The control logic for the CS chillers will be modified so that a loss of Service Water will not
prevent manual or automatic starting with ESW.
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Past Similar Events: LER 50-387/2002-001-00
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