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At approximately 2034 hours on August 30, 1988, lightning struck the meteorological
tower at'the Virgil C. Summer Nuclear Station. It is believed that the lightning
induced a logic shift in one of the remote signal processing units for the Integrated
Fire System (IFS) ccmputer. The change in logic caused the equipment to go into an
off-line status and censequently was incapable of processing alarms or advisories
from detectors located in eighteen (18) areas of the Intermediate Building.

Due to inadequate trainina and procedural guidance, the Fire Protection Officers
(FP0) who revieaed an alarm summary from the computer failed to understand the
significance of a computer generated symbol. The off-line status was identified at
0730 hours and ccmpensatory action as required by Technical Specifications, had been
completed by 0830 hours on September 6, 1988. The IFS logic error was corrected and

( system operation restored by 1505 hours on September 6, 1988.
QMQ

3 7 The following corrective actions are to be taken as a result of this event:
N
me 1. This event has been reviewed with each FP0 to insure that they are knowledgeable
01 of IFS computer symbols and actions to be taken.
$ '=' 2. Security response guidelines have been modified to require that the FP0 be
96 contacted directly for all future poner supply alarms.
T 3. System Operating Procedure (50P) 509, "Fire Suppression Systen," deficiencies
C(. . will be crrrected in the next revision expected to be issued by November 15,
aa. 1988.
" 4. The Nuclear Technical Education and Training department will develop and

implement a training program for the Fire Protection Staff by September 1989.
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PLANT IDENTIFICATION:

Westinghouse - Pressurized Water Reactor

EQUIPMENT 10ENTIFICATION:

Fire Service System - E!!S-KP

10[NTIFICATIQN OF EVENT: ,

At 6pproximately 0730 hours on September 6, 1988, during a review of a computer Log
Summary printout, the Fire Protection Supervisor determined that a computer remote
signal processing unit (Loop Remote 6) was out of service. Further review
determined that the loop remote had been off line and incapable of processing
signals from fire detection sensors located in eighteen (18) areas of the
Intermediate Building since approximately 2034 hours on August 30, 1988. The
failure to detect and establish fire watches within one (1) hour of the initiating
event is a violation af the requirements of Technical Specifications 3.3.3.7, "Fire
Detection Instrumentation," and 3.7.10. "Fire Rated Assemblies."

EVENT DATE:

August 30, 1988

REPORT DATE: October 6, 1988

This report was initiated by Off-Normal Occurrence Number 88-054.

PREV 10VS $1MILAR EVENTS:

LER 87-018, dated August 27, 1987

CONDITIONS PRIOR 'e0 EVEFT:

Mode 1 - Reactor Poaer 100%
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DESCRIPTION OF EVENT:

At approximately 2034 hours on August 30, 1988, lightning struck the meteorological
tower (reference Special Report dated September 15, 1988 from Mr. O. S. Bradham to
Dr. J. N. Grace) at the Virgil C. Summer Nuclear Station. The lightning apparently
induced a voltage transient which caused a logic shift in the remote signal
processing unit (Loop Remote 6) for the Integrated Fire System (IFS) Computer
electronics. The change in logic caused Lo)p Remote 6 to go into an off-line
condition. All equipmert functions continued to indicate that no failures had
occurred, however, the system was incapable of processing alarms or advisories from
detectors located in eighteen (18) areas of the Intermediate Building.

At the time of the event, an alarm was received in the Central Alarm Station (CAS)
and as part of the annunciator response the CAS operator notified the Control Roort.
Operations personnel subsequently requested the Fire Protection Officer (FPO) on
duty at that time to check the status of the IFS. At 2037 hours, the FP0 requested
a log sumary from the computer and noted during his review that there were no'

alarms. An "0" in the left hand margin of the printout was noted for various fire
detection zones, however, the significance of the symbol was not understood by the
FP0 or the Shift Supervisor consulted during the review. The FP0 noted during his
turnover that a possible lightning strike had occurred at 2030 hours and that all
loop remotes were operable. No abnormalities were observed on the log summary.

Subsequent FP0 turnovers and system reviews faileo to recognize the off-line status
of the equipment until the Fire Protection Supervisor performed a review of the log
sumary at approximately 0730 hours on September 6,1988. The Supervisor
imediately recognized the significance of the off-line symbol and initiated fire
watches as required by Technical Specifications for the affected areas of the
Intermediate Building. Fire watches were established for the areas by 0830 hours.
Subsequent reviews determined that the equipment had been incapable of cerforming
its design function since approximately 2034 hours on August 30, 1988.

| Security Maintenance inspection of the loop remote initially revealed r.o problem.
Tne off-line condition of the loop remote was confirmed when the individual sensors'

: placed in alarm ' tiled to actuate the computer. Bypassing the loop remote mat.ually
j produced a System Advisory, however, returning the system from bypass to normal
j cleared the advisory but failed to restore the system to an on line status.

Maintenance personnel had to deenergize and reenergize the equipment to restore the
j system logic so that it was on-line. The sy= tem was returned to service at 1505

hours on September 6, 1988.
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CAUSE OF EVENT:

The event was due to personnel error as a result of inadequate training and
procedural guidance for the Fire Protection Officers prior to and following the
assumption of their duties on March 28, 1988. Each of the officers reviewed a
similar printcut prior to each shift turnover during the period of six and one-half
days and failed to recognize the computer provided system status. The significance
of the computer indication was addressed during the initial on-the-job training,
however, there was no reinforcement procedurally or through a requalification
training program for the five (5) FPO's.

ANALYSIS OF EVENT:

The as found status of the equipment indicates that a voltage transient caused tM
change in logic but failed to cause the normal computer message indicating an "off-
line" status. The normal computer response to an off-line condition would have
bun the transmittal of a printer message which would have stated:

LR 06 0FF LINE

This message was not transmitted and when the FPO's reviewed the log summary, on
the night of August 30, 1988, and prior to each shift turnover, they thought the
"0" symbol in the left hand margin for various monitored points was an error being
generated by either the computer or printer. An exarrple of the information
reviewed by the FPO's is as follows:

CM COAX MONITOR 6 LR NUMBER
0 1 LOOP OK 0 2 LOOP OK

t

The "0" to the lef t of the loco numbers indicates that the system is off-line
whereas the ccvputer is still indicating that electronically it is still functional
by the presence of the "CK."

The consequences due to this event were minimal. Security personnel routinely
patrol the areas monitored by this loop remote every two (2) hours. All Security
personnel are qualified Fire Watch's and trained observers for abnormal situations.
South Carolina Electric & Gss Company feels confident that with the housekeeping
standards maintained at the Virgil C. Summer iluclear Station and the alertness of
Security personnel, there was n.inimal chance of fire propagation which could have
damaged vital equipment or structures.
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CORRECT!VE ACTION:

Management had previously initiated an independent review of the Fire Protection
organization to determine what long term actions were needed to prevent further
violations in this functional area. The consultant's recommendations were received
on September 7, 1988, and are currently under review. Actions taken following this
review will be designed to improve this functional area's performance. In
addition SCEF.G has recently completed a feasibility study for the replacement of
the IFS computer and is currently evaluating options to improve the human interface
and monitoring capabilities.

A Management Review Board (MRB) meeting, chaired by the Vice President, Nuclear
Operations, was convened on September 15, 1988, to review this specific event. As
a result of this meeting, the be'ow listed corrective actions were determined to be
appropriate to address this event ai.d prevent its recurrence.

1. The Fire Protection Supervisor has in,11vidua11y reviewed this event with each
FP0 to insure that they are kr.owledgetble of computer symbols and actions to
be taken.

2. Security (CAS) response guidelines have been modified to require that the FP0
be contacted directly for all future power supply alarms.

3. System Operating Procedure (50P) 509, "Fire Suppression System," was reviewed
for adequate guidance in diagnosing IFS problems. The procedure was found to
only address alarm response and provides a table of system advisory messages.
No instructions are provided concerning verification of system function once
on line and no legend is provided for the cryptic reports generated.
Deficiencies in this procedure will be corrected in the next revision expected
to be issued by November 15, 1988.

; 4. The Nuclear Technical Education and Training department has been requested to
develop and implement a craft training program for the Fire Protectioni

organization. This program is expected to be ccmpletely established by
September 1989 and will include Initial anj requalification training for all
personnel within this organization. Special attention is to be placed on the
Integrated fire System computer and procedural guidance for the Fire

'

Protection Program.
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October 6, 1988

Document Control Desk
U. S. Nuclear Regulatory Commission
Washington, C. 20555

SUBJECT: Virgil C. Summer Nuclear Station
Docket No. 50/395
Operating License No. NPF-12
LER 88-010

Gentlemen:

Attached is Licensee Event Report No. 88-010 for the Virgil C. Summer Nuclear
Station. This report is submitted pursuant to the requirements of
10CFR50.73(a)(2)(1).

Should there be any questions, please call us at your convenience.

Very truly yours.

M
0. S. Bradham

CJM/0SB: led
Attachment

c: D. A. Nauman/J. G. Connelly, Jr./0. W. Dixon, Jr./T. C. Nichols, Jr.
E. C. Roberts
W. A. Williams, Jr. J. C. Snelson
Regional Administrator G. O. Percival
J. J. Hayes, Jr. R. L. Prevatta
General Managers J. B. Knotts, Jr.
C. A. Price /R. M. Campbell, Jr. INPO Records Center
G. J. Taylor /J. R. Shepp ANI Library
J. R. Proper Marsh & McLennan
R. B. Clary NSRC
F. 11. Zander RTS (0NO 880054)
T. L. Matlosz NPCF
K. E. Nodland Files (818.05 & 818.07)
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