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United States Nuclear Regulatory Commission
Washington, D.C. 20855

Attention Document Control Desk

Relerence: Facility Operating License No. NPF-36, Docket No. 50.443

Subject: Licensee Event Report (LERY No. 91.008-00: Turbine Trip with Reactor Trip
Due 10 an Inadvertent Actustion of Switchyard Circuit Breakers

Geotlemen:

Enclosed please find Licensee Event Report (LER) No. 91.008-00 for Seabrook
Station.  This submittal documents an event which occurred on June 27, 1991, and is being
reported pursuant to 10CFRS0.73(a)(2)(iv)

Should you require further information regarding this matter, please contact Mr Allen
L. Legendre, Lead Engineer - Compliance, at (603) 474-9521, extension 2373,

Very truly yours,
z‘:?Czif; 45445;~A~_
Ted C. Feignbaum
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Enclosures: NRC Forms 366, 360A
108010174 910726
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United States Nuclear Regulatory Commission
Attention: Document Control Desk

o

Mr. Thomas T. Martin

Regional Administrator

United States Nuclear Regulatory Commission
Region 1

475 Allendale Road

King of Prussia, PA 19406

Mt Gordon E. Edison, Sr. Project Manager
Project Directorate 1-3

Division of Reactor Projects

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Mr. Noel Dudley

NRC Senior Resident Inspector
P.O. Box 1149

Scabrook, NH 03874

INPO

Records Center

1100 Circle 75 Parkwny
Alianta, GA 30339
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Turbine Trip with Reactor Trip Due to an Inadvertent Actuation of
Switchyard Circult Breakers
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On June 27, 1991, at 1:34 p.m., a turbive generator trip with a subsequent reactor trip occurred while
the plant was at 100% power. The (urbine trip was initiated when (wo switchyard 345kV circail
breakers tripped onen disconnecting tte gencrator from the offsite distribution system,

Tbhe event occurrid during the performance of a preventive maintenance activity oo a breaker failure
reday (SOBF-2/11(H)] for 345kV oircuit breaker 11, As the relay was being returned to service (closure
of two knife blude switches), momneatary arcing ocorrred scross the contacts. The arcing caused a high
speed tripping auxiliary relay to pick up without picking up an associated lock out relay. This partial
relay actuation resulted in 345kV circuit breakers 11 and 163 opentng without gererating a signal to

apen 'he Unit Auxiliary Teansformer (UAT) supply breakers to unit busses 1 through 6. Because of
’ this, the automazic transfer 1o the Reserve Auxiliary Transformers (RAT) was prevented, resulting o
! the asutumatic starting of both emergency diesel generators.  Ofisite power remained available to the
RAT: at all times, A turbine trip occurred within one second of the opening of the 345kV circun
breakers. The turbine trio iaitiated a reactor trip.  Following the reactor trip, natural circulation was
established. A Maip Feedwaier Isolation and subsequent Emergency Feedwater Actuation alro oceurred.
Additionally, » Contaioment Venti'ation Isclation and an actuation of the Control Room Emergency Air
Clean . p and Filtration System occurred due 1o the momentary deencrgizaiion of the Emergency Busses

The root cause has Leen determined to be a manufacturing error in the relay housing contact block
assembly for the breaker failure relay. This breaker failure relay was caution tagged to preclude any
further maintenanc: wntil it is replaced duriag the first refueling outage. Other relays similar in design
will be inspecred (o ensure that the correct switch assemblies are installed. In sddition, the sutomatic
transf~r schieme from the UATs to the RATs and the tripping scheme for the out of step relay will be
weevaluated
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On June 27, 1991, at 1:34 pm, EDT, a turbine generator trip with a subsequent reactor Lrip
occurred while the plant was at 100% reactor powgr.  The turbine trip was initiated when two
switchyard 345kV circuit breakers (11 and 163) tripped open disconnecting the gengrator {rom the
offsite distribution system.

Rescription of B 1

Prior to the event, the plant was at 100% power, with plant systems in a steady state condition,
The event occurred duaring the performance of a preventive maintenance activity oo a breaker
failure relay [SOBF-2/11(H)| for 345kV circuit breaker 11, When the two knife blade switches were
closed to restore the relay to service, & womentary arcing occurred across the contacts. This
caused a high speed tripping auxiliary relay (94-78/B3), part of the 78/B3 out of step relay, to
actuate without, actuating an sssociated lock out relay (86-78/B3).  This partial relay actuation
resulted in the opening of 345KV cirenit breakers 11 and 163 without generating a retay signal 1o
open the Unit Auxiliary Transformer (UAT) supply breakers (o unit busses | through 6. As a result
of the UAT breaker not opening, the automatic transfer to the Reserve Auxiliary Transformers
(RAT) was prevented, resulting in both emergency diesel gencrators starting avtomatically and
energizing 4KV vitgl busses ES and E6. It is important to note however, that offsite power
remained avasiable (o the RAT: at all times durtng the transient. Power was manually transferred
10 the RATs once operators easured that the plant was in a stable condition

The sudden loss of turbine load caused the carly valve actuation (EVA) and the power load
vnbalance (PLU) protective features to actuate the rapid closure of the turbine control valves and
intercept valves. A turbine trip occurred within one second of the opening of the 345kV circuit
breaksrs. The rapid closure of the turbine control valves created nressure pulses whick resulied
in 8 Mun Feedwater lcolation. These pressure pulses were transmitted through the steam flow
transmitters ~vater filled lines and sensed by the high pressure side of the steam gencrator narrow
range level transmit,er.  This resulted in the steam generator high-high signal and subsequent
feedwater isolation.  Actuzl steam generator levels did not approach the high-high level setpoint
(P-14) at any time. Due to the loss of feedwater 10 a steam gencrator, an Emergency Feedwater
Actuation occurred as designed.

The turbine trip initiated a reactor trip. Natural circulation was established in the Reactor Coolant
System (RCS) as expected. Due to the loss of power, condenser steam dumps were not available,
except ‘or a brief period (approximately one second) following the trip. The atmospheric steam
dump valves o0 cach of the four main steam headers opened to coutrol steara pressure during the
event, Plant buses were re-2nergized from the offsite pewer sources begioning at 1:54 pm. EDT
with ali busses being reconaccted by 2:20 pom, EDT.

In addition, when 345kV circuit breakers 11 and 163 opened, vital instrument bus 1E momentarily
deenergized resulting in & Train "A" Contatminent Ventilation I[solation and an actuation of the
Contrel Room Emergency Air Cleanup and Filtration System,

S“ﬁ'! !‘S!Miﬂllﬂ\f!‘-é

Thete were no adverse safety consequences as o result of this event.  Offsite power remained
available to the RATs ot all times during the transient, Al the apphicable trips and tnterlocks
associated with the reactor (rip functioned as desigred In addinon, the emergency diesel
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generators reached their rated speeds and voltage, and sequentially energized their respective loads
us required.

All operator actions were determinad Lo be appropriate to ensure the safety of the plant. At no
time during this event was there any impact on the health and safety of plant employees or the
public.

Root Cause

The root cause hius been determined to be a manufacturing error in the relay housing contact block
assembly on the 345kV breaker il breaker failure protection relay, The contact block is designed
to hive a make-before-break feature which allows the relay to be removed from service while other
telay protection circuits remain in service. The contact assembly is comprised of a bank of knife
blade style switches in the relay housing. The kaife blade switches are in pairs with one of the
paired switches being configured 1o make-before-break while the other is configured as @
break-before-make switch. This configucation allows the device to be removed from a current
transformer circuit without interrupting the circuit.  Post-trip troubleshooting revealed that one of
the pairs of konife blade switches was incorrectly assembled with two break-before-make switches

Cotsastive Agli

After the trip, the plant was placed in HOT STANDBY in accordance with operating procedure
08$1000.11, *Post Trip to Hot Standby". An event evaluation and post trip review were immediately
initiated. A Human Performance Enhaacement System (HPES) analysis as well as a rool cause
analysis were also initiated.

The subject relay, SOBF-2/11(H), was caution tagged to preclude any further maintenance while
the unit is operating ai power. The out of step relay (78/B3) was tagged out of serviee until a
thorough test 1 performed,  Additional corrective actions include the following:

L8] The relay housing for relay SOBF-2/11(H) will be replaced during the first refucling
outage.
2) Uther relay assemblies similar in design to relay SOBF-2/11(H) will be inspected 1o ensure

that the correct switch assemblies are installed. These inspections will be performed
before further preventative maintenance activities are conducted on the relays.  These
inspections are currently scheduled to be completed by December 31, 1991,

3) The tripping scheme for the out of step relay (78/B3) and the automatic transfer scheme
from the UATs to the RATs will be reevaluated. This evaluation is currently scheduled
to be compleied by December 31, 1991

4) An cvaluation will be conducted to determine the cause for the momentary deencrgization
of the vital instrument bus 1E.  This evaluation is currently scheduled to be completed
during the first refuchng outage.
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At the time of this event, the plant was in Mode 1, Power Operation al 100%, with an RCS
temperature of S87 degrees Fahrenheit and pressure of 2,235 psig.

This is the first event of this type at Seabrook Station,

NHE EDNG AR
way e U B GRD 1RBB 0BT A0 EBS

|
|
i
; e



