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Or March 17, 1993, between 0823 and 1005, a Proprietary Signaling (Fire and Security
Monitoring) System " Fire" side malfunction resulted in a condition which could have
adversely affected the ability to achieve and maintain safe shutdown of the reactor
in the event of a fire. The system malfunctioned in a way that was not readily
perceivable, and this resulted in the inoperability of fire detection equipment for
impaired fire barriers without the required continuous fire vatches.

The cause of this vent is equipment malfunction design. The " Fire" side computer,

malfunctioned due to a phenomenon called " Scan Shutdown Condition". In this
condition, the " Fire" side comp m r self-checking feature did not detect a
malfunction (because power was n.M lost); however the function of the computer that
scans the alarm panels in the plant and updates alarm status had stopped. The
self-checking feature of the co';puter does not monitor the scan function.

Administrative controls have been implemented to require a check every thirty minutes
to ensure the ability of the " Fire" side computer to update alarm s ate changes.
These administrative controls vill remain in place until appropriate equipment or
software changes to monitor the computer scan function are implemented. Efforts by
engineering personnel are in progress to develop a method to automatically monitor
the scan function of the " Fire" side computer.
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I. Introduction

On March 17, 1993, between 0923 and 1005, a Proprietary Signaling (Fire and
Security Monitoring) System " Fire" side [IC] malfunction resulted in a violation
of the approved Fire Protection Program which could have adversely affected the
ability to achieve and maintain safe shutdown of the reactor in the event of a
fire. At the time of the event, the plant was in Operational Condition 1 (Power
Operation) at ninety-nine percent of rated thermal power with the Reactor
Pressure Vessel [RPV] pressure at 1018 psig and saturated conditions. This,
event is being reported under the requirement of Technical Specification 6.9.4.

II. Event Description *

On March 17, 1993, at 0823, a Central Alarm Station (CAS) Operator noticed a
" Loss of Pover" (LOP) alarm that did not reset through the operator interface in
the CAS. The alarm indicated that the uninterruptible power supply [EE] (UPS)
for the Fire and Security Monitoring System had switched to its alternate
source. The monitoring equipment is designed to continue operating under such a
transient and no response to the alarm was required by procedure, so there was
no immediate concern. At approximately 0939, the Secondary Alarm Station (SAS)
Operator was advised by a Fire Protection Inspector that the SAS vould receive a
Fire and Security Monitoring System alarm from a position switch as part of a
Periodic Test Instruction (PTI-P54-P0033), " Fire Protection System Valve
Position Verification and Position Switch Alarm Functional Test". The alarm was
not received by the SAS and the Fire Protection Inspector indicated that a work
order vould be written for the svitch.

At approximately 0958, operations personnel contacted the SAS to coordinate the
testing of a fire point as part of a Periodic Test Instruction (PTI-P54-P0035),
" Electric and Diesel Fire Pump Veekly Operability Test". Again no alarm was
received by the SA3 and at this time the SAS Operator suspected that the
monitoring system was not operating properly. The SAS Operator then began a
system test to attempt to identify any malfunctions. This resulted in the SAS
Operator's terminal locking up. Only the " Fire" side of the Fire and Security
Monitoring System was affected. The SAS Operator requested CAS personnel to
reset the LOP alarm but the alarm vould not reset. At 1000, the SAS Operator
contacted a Fire Protection Inspector and on March 17, 1993 at 1005,
compensatory actions in the form of continuous fire watches vere established at
applicable fire protection panels throughout the plant.

Plant Administrative Procedure (PAP-1914), " Fire Protection System Operability"
provides the requirement that if any fire rated assembly which separates safety
related fire areas or portions of redundant safe shutdown circuits / components is I
inoperable, then (within one hour) if operable detection exists on at least one
side of the barrier, establish an hourly firevatch patrol on one side of the
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barrier. Hourly firevatch patrols had been previously established on December
4, 1991, for 10CFR50 Appendix R raceway fire impairments caused by inadequate
fire barriers identified in LER 91-020-01. On March 17, 1993, at 0823, when the
" Fire" side of the Fire and Security Monitoring System stopped updating alarm
information, the associated fire detection equipment became inoperable.
Additionally, PAP-1914 requires that (within one hour) if operable detection
does not exist on at least one side of the barrier, establish a continuous fire
vatch on one side of the barrier. The "one hour" requirement for establishing
continuous fire watches was not met because the inoperable detection was not
discovered until 1000 hours. Therefore, on March 17, 1993, from 0923 until
1005, there vere violations of the requirements of the fire protection program
which could have adversely affected the ability to achieve and maintain safe
shutdown in the event of a fire.

On March 17, 1993, at 0915, the system engineer who vas performing a routine
system valkdown, noted that the UPS inverter (preferred source) was running, but
that the alternate supply was selected by the electronic switch for the UPS.
That equipment lineup vas indicative of multiple shifts between the preferred
and alternate sources for the UPS. The system engineer requested that the
equipment be restored to its normal configuration, and at 1021, operations
personnel reset the associated uninterruptible power supply inverter in
accordance with System Operating Instruction (501-R15), " Technical Support
Center Uninterruptible Power Supply System", which realigned the UPS to its
preferred source. The LOP alarm in the SAS vas cleared and detection functions
of the " Fire" side of the Fire and Security Monitoring System began to update.
All alarm panels in question vere tested to ensure that the " Fire" side computer
vould update changes of alarm states. Testing was completed and the continuous
fire watches were terminated on March 17, 1993, at 1346.

III. Cause Analysis

The cause of this event is equipment malfunction, design. Although the
switching of the uninterruptible power supply between its preferred and
alternate sources initiated and terminated this event, the Fire and Security
Monitoring System is designed to operate normally under such transients and has
done so numerous times in the past. The only equipment to malfunction as a
result of the transient was the " Fire" side computer. The " Fire" side computer
malfunctioned due to a phenomenon called " Scan Shutdown Condition". In this
condition, the " Fire" side computer self-checking feature did not detect a
malfunction (because power was not lost); however the function of the computer
that scans the alarm panels in the plant and updates alarm status had stopped.
The self-checking feature of the computer does not monitor the scan function.
The " Scan Shutdown Condition" is believed to be initiated by the electronic
switching functions for the UPS sources caused by transients on the electronic
switching sensing circuits. The sensing circuit transients are related to
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ground loops and the operation of other loads on the UPS. The " Scan Shutdown
Condition" had never occurred in the past and has not recurred since the event
on March 17, 1993.

IV. Analysis of Event

The Fire Protection Program as described in the Updated Safety Analysis Report
states that in order to protect the ability to achieve safe shutdown, as
analyzed in the Safe Shutdown Capabilities Report, adequate fire barriers; vill
be in place. This was not the case during the event due to the degraded
barriers associated with the Thermo-Lag installation issues identified in LER
91-020-01. The program further requires that if the barriers are degraded,
compensatory measures (such as continuous fire watches in areas with inoperable
fire detection equipment) vill be taken. This requirement was not met between
0923 and 1005 hours on March 17, 1993. As redundant trains of various ECCS
systems rely on the affected fire barriers, failure to perform the required fire
vatches could have impacted the operability of multiple ECCS systems in the
event of a fire. No fires occurred in the areas of degraded fire barriers
during the period of time in question and no demands were placed on any ECCS
systems; therefore, this event is not considered to be safety significant. LER
92-018 documented an event in which a missed hourly fire vatch resulted in a
Fire Protection Program violation. The corrective actions fer LER 92-018 could
not be reasonably expected to prevent the March 17, 1993 event.

V. Corrective Actions

Fire and Security Monitoring System " Fire" side computer batteries and a power
supply vere replaced to optimize the system's response to any further transients
caused by UPS electronic switching of sources. To prevent recurrence,
administrative controls have been implemented to require the SAS Operator to
check every thirty minutes to ensure the ability of the " Fire" side computer to
update alarm state changes. These administrative controls vill remain in place
until appropriate equipment or softvare changes to monitor the computer scan
function are implemented.

Efforts by engineering personnel are in progress to develop a method to
automatically monitor the scan function of the " Fire" side computer.
Additionally, engineering personnel are investigating to find and remedy the
cause of the uninterruptible power supply switching from its " preferred" to
" alternate" source. Procedural changes are being implemented to ensure that,
upon the receipt of an LOP alarm that does not immediately reset, the " Fire"
side computer is promptly checked for proper operation and actions are initiated
to correct the alarm condition.

Energy Industry Identification System Codes are identified in the text as [XX].
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