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I At Q200, 0227, 0234, and 0400 hou'.s on 8/2/88, while the Unit 2 Reactor Proter. tion
System (RPS) bus A was being supplied from the alternate power supply breakers,
electrical protection assemblies (EPA)-5 and 6, the bus automatically deenergized
due to tripping (opening) of the breakers on undervoltage. An RPS logic A scram
signal, along with actuation of A logic to the Primary Containment Isolation

'

I System (PCIS) Groups 1, 2, 3, 6, and 8 and autoisolatien of the heactor Building
Ventilation System and autostarting of the Standby Gas Treatment System, resulted. ;

,
go Unit 2 was at approximately 94* power, and the channel functional and calibration j

1

go@
oo test of the bus normal power source supply breakers EPA-1 and 2), Flaintenance [

'

Surveillance Test (?!ST)-RPS21SA, was in progress. The High Pressure Coolant |

:08 Injection System. Automatic Depressurisation System, Residual Heat Removal / Low i

*O Pressure Coolant Injection System, the A and B core spray subsystems, and the |

y Reactor Core Isolation Cooling System were in standby readiness. At 0519 hours ;
i

go on 8/2/88, powet to the bus was aligned to the normal bus cotor generator set,
,

'

g@
the incurred isolations were reset, and the affected systems were returned to !g!

normal. This event had minimal effect on plant safety.
? ccc

Q EPA-5 and 6 functioned per design in response to switchyard voltage being at ;

the low portion of its control schedule and normal variances in the 120avoit ,

!

i alternating current distribution to the breakers, which resulted in actuation
! of the breakers' undervoltage trip setpoint. By 1/13/89, a voltage regulating

transformer will be installed on each unit to reduce tne susceptibility of the
EPA-5 and 6 breakers to normal voltage fluctuations.
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Initial Conditions

Unit 2 was operating at approximately 94% power. The unit 120 volt (V)
altarnating current (AC) Reactor Protection System (RPS) bus A (EIIS/JC/bU)
was being supplied from the RPS alternate power source via output supply
breakers, electrical protection assemblies (EPA)-5 and 6 (EIIS/JC/BKR) (in
electrical series). This was done to permic performance of the channel
functior.a1 and calibration test of the bus normal power output supply
breakers EPA-1 and 2 (EIIS/JC/BKR), in accordance with Maintenance

Surveillance Test (MST)-R?S21SA. The 120 Vac to the EPA-5 and 6 breakers is
normally supplied from 120/208 Vac distribution panel 2E7 (EIIS/ED/PNL), A*nich
is supplied from 450 Vac bus E7 (EIIS/ED/BU). The Unit 2 RPS bus B
(EIIS/JC/BU) was being supp,ied from the bus nutmal power supply breakers,
EPA-3 and A. In addition, load testing of the Units 1 and 2 common 4160-volt
(V) emergency (E) alternating current (ac) diesel generator (DG) No. 3
(EIIS/EK/DG) was in progress. The units' remaining DGs (Nos. 1, 2, and L't
were in standby readiness. The Unit 2 High Pressure Coolant Injection (HPCI)
System (EIIS/BJ), Automatic Depressurization System (EIIS/*), Residual Heat
Removal / Low Pressure Coolant Injection (RHR/LPCI) System (EIIS/BO), the A Jad
B core spray subsystems (EIIS/BM), and the Reactor Core Isolation Cooling
(RCIC) System (EIIS/BN) were in standby readiness.

Event Description

At 0200 hours on August 2, 1988, RPS bus A automatically deenergized due to
tripping (opening) of EPA-5 and 6, which by design resulted in an RPS logic A
reactor scram signal (concurrent RPS logic A and B reactor scram signals are
required for an RPS control rod automatic insertion). The loss of RPS bus 4
deenergized the A logic of Primary Containment Isolation System (PCIS)

,

(E!IS/BD) Groups 1, 2, 3, 6, and 8, thereby causing the appropriate inboard
isolation valves of the affected groups to close along with automatic
isolation of the Reactor Building Ventilation System (EIIS/VA/VLR) a..d
automatic startirg of the Standby Gas Treatment System traina 2A (nd 23

(EIIS/VA/BH).

At approximately 0225 hours, power was restored to RPS bus A following
resetting and reclosing of the EPA-5 and 6 breakers; however, at approximately
0227 hours, the breakers tripped. The breakers were reset and reclosed to
restore power to the bus and at 0234 hours, the breakers tripped again. At
0125 hours, the 120 Vac supply to EPA-5 and 6 was aligned to the breakers'
alternate power supply source from distribution panel 2E8 (EIIS,ED/PNL) and
pnwer to RPS bus 2A was restored. At 0343 hours, the RPS bus 2A trip sigaal
was reset. Subsequently, at 0400 hours, the 2A RPS bus tripped again. Tae
Unit 2 Control Operator (CO) became aware of these events through Control Room
alarn annunciation and ir.dication of an undervoltage condition on bus E7. In

*EIIS system description unavailable.
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each case, the tripping of EPA-5 and 6 was verified through local observation
of the breaker positions.

At 0519 hours on August 2, 1988, the motor generator (MG) set (EIIS/JC/MG) of
RPS bus A wts started and aligned to supply the bus, the incurred PCIS group
isolation signals were reset, and the affected systems were returned to
normal. At 0530 hours on August 2, 1988, SBGT train 2A was secured and
returned to standby readiness and the Reactor Building Ventilation System was
returned to service. In addition, at 0546 hours, SBGT train 2B was secured
and ceturned to standby readiness.

Event Investigation

The EPA breakers are designed to trip when an undervoltage, overvoltage, or
underfrequency condition is detected and, as a result, are reactive to the unit
switchyard grid, the unit main generator (EIIS/EL/ GEN), and changing in-house
loads. During these events, the EPA-5 and 6 breakers performed, per design,
in response to changing powsr source conditions in order to separate the RPS
bus A from the power source prior to undetected failures of power supply
components. Plant conditions which are felt to have directly affected the
power supply to the EPA-5 and 6 breakers are:

A. The unit switchyard voltage, which is controlled in accordance with a
voltage set schedule to range from 225.4 to 234.6 kilovolts (KV), was
being operated on the low end of the range.

B. The load testing (loading and unloading) of DC No. 3 may have introduced
voltage transients on the 480 Vac power supply to distribution panel 2E7.
2E7 is pcuered from emergency bus E7 (E!IS/EK/BU), which is ultimately
powered from 4160 Vac bus E3 (EIIS/EK/BU), with DG No. 3 as the backup
supply to bus E3.

C. Manual or autoestic starting and stopping of auxiliary distribution
system loads may have caused the 120 Vac distribution system voltages to
vary by several percent. This coupled with the low switchyard voltage
could have resulted in reaching the undervoltage trip setpoint of the

EPA 5 and 6 breakers (109.5 +/- 0.5 volts).

Corrective Action

Use of the alternate source EPA-5 and 6 breakers to supply RPS bus A or B is
an infrequent lineup utilized to allow maintenance or repair activities
involving the EPA-1-4 breakers or the respective MG set of either bus. As
there is presently no means by which to regulate voltage to EPA-5 and 6,
utilizing the breakers for electrical lineups increases the susceptibility of
the breakers to fluctuctions in system voltage and other plant load changes
which eay result in tripping of the involved RPS bus.
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In order to reduce the susceptibility of EPA-5 and 6 to voltage fluctuations,
plant modifications will be in:plemented on each unit to install a voltage
regulating transformer in the power supply to the breakers. The expected date
for completion of this action is January 13, 1989.

Event Assessment

Occurrence of this event under other reasonable and credible alternative
conditions would not have been more severe.

A prior similar event, which occurred on July 23, 1986, was reported in
LER 2-86 018.
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Carolina Power & Light Company

Brunswick Steam Electric Plant
P. O. Box 10429

Southport, NC 28461 0429
Septembet 1, 1988
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'FILE: B09-13510C 10CTR50.73
SERIAL: BSEP/88 0846 ;

!U.S. Nuclear Regulatory Commission
AITN: Document Control Desk
Washington, DC 20555

BRUSSWICK STEAM ELECTRIC PLANT UNIT 2
DOCKET NO. 50-324
LICENSE NO DPR-62

__ LICENSEE EVENT REPORT 2 88-013

Gentlemen:

In accordance with Title 10 to the Code of Federal Regulations, the enclosed
Licensee Event Report is submitted. This report fulfills the requirement for
a written report within thirty (30) days of a reportable occurrence and is in t

accordance with the format set forth in NUREG-1C22 September 1983. j

Very truly yours,

' l.

J. L. Harness, General Manager I

Brunswick Steam Electric Plant !

!
MJP/byc i

Enclosure
.

'

cc: Mr. B. C. Buckley
Dr. J. N. Grace |
BSEP NRC Resident Office t
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