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ABSTRACT:

On February 14, 1992, Unit One was in the SHUTDOWN mode at O percent of rated core
thermal power. Unit Two was in the REFUEL mode at O percent of rated core therma)
power. At 2235 hours, & lightning strike in or near the 345 KV switchyard [FK]
caused 1ine 0405 to trip. HWhen this line tripped, all Unit One annunciators [ANN)
w:rc lost and the Control Room (CR) ventilation [VI] i1solation dampers [DMP) falled
closed.

The apparent cause of the loss of the CR annunciators was a power surge due to the
Hgrtning strike which caused fuse [FU) fallures. The apparent cause of the CR
vent isolation was a power surge or failure to the Toxic Gas Analyzer panel [PL).

The corrective actions taken for the loss of annunciators included checks on the
breakers [BKR] and fuses, replacement of fuses, a walkdown of 125 VDC panels, and
requests for Site Engineering studies to increase the station's 1ightning
protection. The corrective actions taken for the CR vent isolation included
verifying proper manual and automatic operation of the isolation dampers.

This report 15 being submitted to comply with 10CFRS0.73(a)(2)(1v),
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PLANT_AND SYSTEM IDENTIFICATION:

General Etlentric - Bolling Water Reactor - 2511 MWt rated core thermal power

EVENT JDENTIFICATION: Loss of Main Control Room Annunciators on Unit One and Control

DVR 52

Room Ventilation Isolation Following Loss of Line 0405 due to a
Lightning Strike.

CONDITIONS PRIOR TO EVENT:

Unit: One Event Date: February 14, 1992 Event Time: 2235
Reactor Mode: | Moue Name: Lhutdown Power Level: 00%

This report was initiated by Deviation Report D-4-01-92-017,

SHUTOOWN (1) -~ In this position, a reactor scram 15 initiated, power to the control
rod drives 1s removed, and the reactor protection trip systems have been
deenergized ®or 10 seconds prior to permissive for manual reset.

RECCRIPTION QF EVENT:

On February 14, 1992, Unit One was in the SHUTDOWN mode at O percent of rated core
thermal! power. Unit Two was in the REFUEL mode at O percent of rated core thermal
power. At 2235 hours, lightning struck in or near the 345 KV switchyard [FK).

Transmission 1ine 0405 tripped and all of the Unit | annurclators [ANN) were lost.

At 2240 hours, a Generating Station Emerg:ncv Procedure (GSEP) Alert was declared.
Per QEP 200-T1, "Quad Cities Emergency Action Levels", the loss of annunciaters on
the Emergency Core Cooling System panel (901-3), Reactor Control panel (901-.5), and
the Electrical panel (901-8) in the matn Control Room [NA) (CR) vequires a GSEP
declaration.

A Shift Foreman (SF) and Equipment Operator (EQ) were immediately dispatched to the
Unit One battery charger [BYC) room to determine the condition of the DC feed
oreaker [BKR] for the 901-34 panel, annunclator control panel. All DC power for
the Control Room annunciator panels 1s fed from the 901-34 panel. The SF and FO
reported that the annunclator feed breaker was in the normal ON position and no
problems were found.

The SF and EQ proceeded to the 901-34 pane! located in the Auxiliary Electric

Room. The EO pulled the fuse (FU] block [BLK] that contained the main positive and
negative fuses for the 901-34 panel. Electrical Maintenance (EM) personnel
performed a continuity check on the fuses and determined that the fuses had not
blown. At 2256 hours, the fuse block was reinstalled with the original fuses and
annunciator power was restored except for the 901-6 panel.
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The Unit One Nuclear Station Operator (NSO, tested all pane! annunciators
satisfactorily except the 90)1-6 pane! and determined that there were no unusual
alarms. At 2308 hours, the SF and EC found a blown fuse in the 901-34 pane!
associated with the tontrol room 901-6 annunciator panel circultry. The £O
replaced the fuse and the 901-6 annunciators were restored.

At 2320 hours, an Electrical Maintenance Foreman recommended replacing the main
fuses that were previously removed and reinstalled. The Foreman could not explain
why this action restored power to the annunciators. On Feliruary 16, 1991, the main
fuses removed from the 901-34 panel were continuity tested a second time. One of
the fuses tested bad indicating a ioss of fuse integrity. At 2332 hours, the fuses
were replaced with 1ike-for-11ke fuses. In addition, a 1 hour Emergency
Notification System (ENS) telephone call and a Nuclear Accident Response System
(NARS) call were made at this time

At 2340 hours, an EO was dispatched to inspect OC batteries and busses for damage
and later reported that no damage was found and the DC systems appeared normal. At
2354 hours, the GSEP Alert was terminated because a'l Unit One annunciators were
working properly. At 2358 hours, ENS and NARS telephone calls were made for the
GSEP termination. Operating personnel were cautioned to ¢losely monitor
indications and alarms over the next several days to verify proper annunciator
response. Line 0405 was reclosed at 1615 hours on February 15, 1992,

Also at 2235 hours, immediately following the lightning strike, the CR ventilation
system [VI] automatically entered the recirculation mode of operation and the
“Contro) Room Standby HVAC System Major Trouble® alarm [ALM), G-12, annunciated on
the 912-1 panel in the Main CR. A&n Equipment Operator (EQ) was ditpatched to the
Toxic Gas Analyzer panel, 1/2-5400-103, and the CR Standby Heating. Ventilation,
and Air Condittoning (HVAC) local control panel, 1/2-3400-105. The EQ identified
that the "Toxic Gas Concentraticn Kigh" and the "Toxic Gas Analyzer Trouble" alarms
were annunciating on the 1/2-9400-105 pane!. However, the £0 identified that no
alarms were present on the Toxic Gas Analyzer panel. The EG then acknowledged and
reset alarms on the 1/2-9400-105 panel. The EO also verified that the CR fsolation
dampers [OMP] had falled closed as per design. A Shift Foreman (S5F; was dispatched
to the panels to further investigate. The CR isolation dampers were then reset,
manually isolated, and reset again to verify proper manual operation of the

system. At 0200 hours on February 15, 1592, the Instrument Maintenance Department
(IMD) performed QIS 79-2, "Chlorine Analyzer Functional Test Procedure," and
verified that the dampers isclated properly from an automatic isolation signal. An
Emergency Notification System (ENS) phone call was made at 0207 hours per
T10CFRS0.72¢(b)(2)(11).

APPARENT CAUSE OF EVENT:

This report is being submitted in accordance with 10CFRE0.73(a2(2)(v), which
requires the reporting of any e ent or condition that results in manual or
automatic actuation of an Engineered Safety Feature (ESF).
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The apparent cause of the loss of annunciators was a )ightning strike in the

vicinity of the plant. The lightning strike initiated a power surge which caused

one of the main power fuses, F1 and F2, for the 901-34 panel to fall. The power
| surge also blew fuse F24 in the 901-34 pane) which protects circuitry associated
| with the 901-6 annunciator panel located in the CR.

|
\
\
«
The main power fuse fallure was determined to be a mechanical failure rather than a |
purely electrical failure. This would explain why the fuse was found to have good |
continuity on february 14 when it was originally checked and reinstallied and poor }
continuity after Electrical Maintenance recommended replacing the fuse. The metal |
Inside the fuse that carries current was degraded by the 1ightning strike to where

1t was making fluctyations in continuity influenced by physical movement of the

fuse. 1If the fuse falled electrically, the current carrying meta) would have

disintegrated so that continulty through the fuse would have beer Impossible. The

| EM Foreman also noted the fuse to be warm at the time 1t was replaced which was

attributed to a high resistance internal fuse connectlon.

The apparent cause of the CR ventilation isolation was a power s.urge or disruption
to Motor Control Center [MCC) (MCC) 16-3-1 due to the lightning strike. MCC 16-3-1
Is the source of power for the Toxic Gas Analyzer panel, 1/2-%400-103. Upon a |
power loss or surge to this panel, the Ck isclation dampers are designed to fall in |
the safe directicn of closed. i

D.  DSAFETY ANALYSIS OF EVENWT:

!

!

[ Safety of the public and plant personnel was not affected by the loss of Unit One
: annunciators. Unit One was in cold shutdown during the event. This decreased the
| number of evolutions which could cause alarms to annunclate, thei eby making 1t |
easier for the NSO to use monitoring instrumentation for the status of the unit. |

! B w2lkdown was peirformed ‘mmediately after the annunciators were restored, both in
E the CR and in the plant, to determine 17 any other equipment associated with the AC
e or DC distribution systems were effected. No other signs of equipment degradation
{ or unusual indications were founs.

Therefore, all indication and control equipment necessary to maintain the reactor
in a safe shutdown condition were availabie and sufficient for operator use, if
required.

power to the Toxic Gae Analyzer panel surged or was interrupted, the CR !solation |
dampers failed closed causing the CR ventilat on system to enter the recirculation |

|

g

E The safety significance of the TR ventilation isolation was also minimal. When |
|

E mode of operation. This system response we e design response and was fatl-safe
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€. CORRECTIVE ACTIONS:

The immediate corrective action taken as a result of the logs of anaunciators was
to check the 901.34 pane! supply breaker and main fuses. The supply breaker wat
determined t¢ 1+ closed and functioning properly. Therefore, the mu.in fuses were
satisfactortl, (ested for continuity, reinstalled, and the annunciators were
reenergized. A fuse was replaced in the 901.34 panel to reenergize the 9016 CR
panel annunclators. A1)l anhunciators were then tested satisfactorily with no

5 unusual alarms 11t for the plent conditions.

Upon a recommendation by the EM Foreman, the maln fuses for the 901.34 pane!, ‘
previously continuity tested, were replaced. .

! The Operations department performed a walkdowr of fuses 1n the CR, Auxillary
' Electric room, ano 345 KV relay [RLY] house. In addition, all 125 VOC panels were
thecked for tripped relays and breakers. No discrepancies were found ’

On February 16, 1992, Nuclear Work Request Q9B1R4 was initiated to inspect all of

the Unit One annunciator fuses. The work package was completed with no degraded

wiring or fuses found. The main fuses that were rep.aced were continuity tested a

second time at the equest of station Technical Staff personnel. One of tha ma'n

fuses tested bad and was cut open. [t was then cbserved that the fuse falled |
mechanically rather than electrically. |

As further corractive action, Site Engineering will commission a study to determine i
enhancements that can be done to the Station's 1ightning protection system (NTSH :
2542009201701) . |

The Tmmediate corrective actions taken for the CR ventilation isolation were to

Alspatch an £EO to the Toxic Gas Analyzer pane! and the CR Standby WYAC leca)

control panel. At the panels, the EO verified that the isolation dampers had “
falled closed as designed. :

| A SF was then alspatched to the panels to assist In the investigarion. The EO and .
| SF reset, Vsolated, ang reset the dampers again to verify proper manual operation l
of the dampers. The IMD then performed QIS 79-2, “Chlorine Analyzer Functiongl |
z Test Procedure," ant verified proper automatic cperation of the dampers,

No further corrective actions Tor the CR ventilation isolation are necessary.

l
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F. PREVIOUS EVENTS:

Previous events that involved a 1ightning strike in the vicinity of the station are
as follows:

1) DVR 04-02-87-031 (LER B7-007), "RWC) lsolation (Group 111) and One Half of a
Greup 1, Group 11, and a Channe) A 1/2 Scram From Loss of Bus 28 Due to
Lightning Strike.”

) DVR 04-02-90-054, “Lightning Strike Caysing Valve 1-220-45 %o Close *

3 DVR 04-01-91-050 (LER 91-008), "Reactcr Bullding Ventilation Isolation Due to
Lightning Strike.

There was one previous event in the past five vears that invelved the loss of
annunciators. Deviation Report 04-02-92-016 reported that all annunciators for
Unit Two were lost due to a main fute faltlure on the 902-34 panel during a
modification to enhance the annunciator system,

Previous events where the CR 1solation dampers falled closed due to & surge or loss
of power to the Toxic Gas Analyzer pane! are as follows:

1) DVR 04-01-87-048 (LER B7-010), "Contro) Room Ventilation Trip Due to Power
Loss to Toxic Gas Analyzer - Design Deficlency and Late Notification -
Perscnnel Ervor "

2)  DOVR 00-01-87-071 (LER 87-014), “Control Room Ventilation Isolation Caused by
Chlorine Analyzer Spike During Electrical 5t rm "

G, COMPONENT FAILURE DATA:
The fuse was manufactured by Bussman, part number #NON-60.
There 15 no component fallure data associated with the CP ventilation tsolation,
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