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¢ 1 Deserintion of Event

' AL 1125 hours on June 9, 1991, wih the plant at 100% power in Mode | at a pressure of 2250 psia

. and # wemperature of 387 degrees Fahrenheit, a reacior irtp and subsequent wurbine tnip ocourred. The

i : trips were due 1o a phase (o ground fault on a 345 kilovall (KV) distribution svstém tradsmission hine
{external to rhe plant) in combmation with a fauliy switdhyard pilot wire relay. The pilo! wire relay
scheme protects the 345KV transmission zone from the mam gengrator outpur trsnsformer o the

. swilchyard tie breakers (which connect the plant 1o the distribution system transmission lines). These

' fauhs caused the station switchyard tie breakars o open and resulied i the Uni 3 load reiection
schemes operating to itiiate the plant wip. Dperaton of the load rejecuon schemes caused a fast close
signal to be sent 1o the turbine control valves and combined ,niercept stop valves, The fast close signal
dumps conurol cil pressure w the wirbine control valves whith generates a reactor trip from wrbing thp
signal. As the reactor was greater than the P-% seipouit of 35% power the reaccur trp signal was
processed by the Solid State Protection Syvsiem {SSPS) and the reactor was tripped. A turbine trip signal

r : ~as generated by the reactor wnp. ana the turbine stop valves were tripped close,

; Notmally, electrical power to intér | plant loads is supplied from either the imain generator or the

: switchyard via the Normal Station Sevvice Transforme s INSST). Sinee both supply sources to tne NSST

: were unavailable 7 lowing the gvent, imternal plant lpads were automancally slgned 1o the Reserve

; Station Service Transformers (RSST), - By design, the non-vial 4. 16KV buses were 1solated from both

! the NSST cpd KSST, and then the RSST supplv breakers for the 4.16KV safery related ivital; busses
were ¢losed, This accurred within 620 nulliseconus of the inss of the NSST. The wranster to the 6.9KV

.' RSST (which cupphes the reactor tooienm pumps and condensate pumps) occurred within 80 milliseconds,

: All 6.9KV loads camticued 1o run excep* that the A" Condensaie Pump tipped and caused the candby

“B" Condensate Pump t¢ start. The reactor trip respanse procedures were immediately initiated. and
sower to the non-safely related 4. 16KV husses was restored within 29 minutes of the r).  The midicated
' cause of the A" Condensmie Pump wip was overcurrsnt.  An inspection Of the breaker and muotor
wenuified no damage had wccarred. Adter the mspection. the pump was satisfactorily started and
operated, Off-site power was resiored to the NSST at 1530 hours. The 6.8 KV busses were shitfied 1o
the NSST at 1644 bours, and the + 16KV busses were shined to the NSET at 1653 hours.

At the ume of the 1rip. operators veritied that the Reactor Trp and Bypass Beakers were open, that al
control 1o were fully inserted. and that neutron flux was decreasing. A Feedwater i*dlation actanon
geeurrad due 1o low Average Reactor Coolarnt System temperaiure lfollowing the mip. An Auxiliany
Feedwater actuaiion occurred as & resul’ ot a stoam generator low=low lavel signal, These are normal
responses following @ trip from 10U% rowe. Mo addiional Engineered Safery Features were required or
iitiated . The steam dumip system actuste” as designed on a turbine cip by dumping steam o the main
candenser,  However, on low condenser vacui-m. rhe steam dump system stgpped dumping steam when
the C=% (Condenser Available for Steam Dum~'  aterlock de-energiced.  The CO-% imtenock deenergizes
i on low condenser vacuum, closing the steam dunp valves and prevenung them from reopening,  Because
’ of damage © wstrument wibing, the o oleuser presse switches were approximately 40 seconds late in
sensing the low vacuuin condmion a..d de energizing ©=%. This delay 15 the steam dumps ciosing

i aperavated the pressure and tamperature transent expenenced in the condenser.  The plant was

: stabilized & approximanely 1216 baars bBesed an recovery of eledincal powet 1o the non-salety related

! busses and plagement of the secondary sys=m 10 a controlled confipuration
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The original pla.g design imuated 8 fast (1., within 6 cvcles) transfer of all plant 4.16KV loads 1o the
RSST on & loss of the NSST, The 4. 16KV fasr wransfer was wbseacuently deleted in order to preclude
exceeding flectneal imirs an safety related equipment. LER #8-026 discusses the basis lor vmvdn\mg the
4. 16KY transier scheme. The delayed transler of safety related 4. 16KV loads 10 the RSST luncuioned
satisfeqgtorily 1o maintain operation of eguipment vital to plant saiety. However, the loss of non-safety
telated equipment impacted the recovery of the secondary plant. The loss of cwrculating water pumps
caused a loss ol condenser vacwum. A pressure increase resuited in the rupturing of one candenser
blowou discs. and an increase n condenser hotweli temperature 10 approximately 175 gdagrees
Fahrenheit, The delay m the C-8 imetlock dropping owt contributed 10 the overheating ol the
condenser and the rupturing of the condenser blowout discs. Onge non-galety related power was
restored, equipment was rewirced o normal.  However, the circulating pumps weére not statved witil
condenser botwell tew perature had cooled signiticanitly in order 10 ayoid thermal shock 10 the condenser

Technizal Specilication (T5) 3.2.1.1 requires verilication of Emergency Diesel Generator. operability
within one hour of a losy of either offsite power source.  This reguirement was not futhiled while
opersors were in the process of restoring power and following the emergency provegures associated with
the event.

L TL o o

The root cause of the rip was a logse restraint tap on the swiichyvard 87PWY pilot wire relay. The fap
screw was broken in the threaded hole and was not completely tightened on the ag of the 1ap sare. The
foose tap resulted in an open circiut and tauvsed the sais~operadon of the pilot wire relay foliowing the
transmisgaion ne fault.  The cause of the broken tap screw could not be deterpuned.

The pilot wire relay is desigried 1o actuate only on faults which ocuur hetween the man generator puipdt
transtonmer and the 1we 343KV switchyard autput breakers, Eleciner! faulls tha! occur within this zone
actuate the pilot yare relay and cause a Lian 3 trp. Fauls which occur outside the zone protecied by the
pilot wire relay scheme, such as the faul which occurred in thus event, should not result in pilot wire
relay actugtion. External faults are isolated through a selective tripping scheme that may result m one of
the Uqit 3 stchyard 1ie brealers wipping, out will stitl enable Unit 3 to remain o  line feeding the
switchyard via the other tie breaker.

ﬂ ﬂ:\hﬁh; i! t!ﬂ :
This event 5 being reported in accordance wuh JOCFRS0.73 () (2) vk ary event or condition that

resulted in manuz! or automatic actuation of any Engineered Sajety Features (ESF) including the Reactor
Protection System.  An inmediate notification was made in accordance with 1HCERS0. 72(h)(2) (1)

s

Al proteciion and safety systems Rinctioned as designed 85 a resull of the reacior 1ip. A Feedwater
Isolation and Auxiliary Feedwareér ESF acniuon occurred as expected follow.ng a trip. No other ESE
signals ‘were Initiated and the event posed no siprnlicant hazard o the health and safety of the public
The loss of non=vital ‘power for approcamately ©9 minues presented difficulties in returning the plant
secondary systems 10 a normal shurdown condition as described in Sewtion 1. An mspection was
performel on equipment that could be affected by the exceérsive tlemperatures; no damage was observed.
Secondary plan. equipment was rerurned to normal operation, and the wnit was returned (6 povrer
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Ax vital power was immediatel shifted from the NSST o the RSST, the Emergency Diesel Generatars
(EDG) were not reguired to stan gwamatically, Techmcal Specification (TS) 2.5 1.1 reguires EDGs o
be sarted within one hour of a loss of eirther offsiue power source. This requiremert was not met. The
loss of non-safety related power resulted m plant operation tn accordauce with r'.c Emuergency Operating
Procedures (EOPs) for an extended period. The EOP: frequently venfy the safery related busses are
energized. After the plant was placed in a stable condiion and power was restored o the noa-~vital bus,
a TS review vas conducted. Operators were making preparauons t¢ yun DG sarveillances when power
wis restored to the NSST.  The Millstong Unit 3 Emergency Diesels have demonstraced veey high
reliability 10 start on demand. In the last three vears there have béen no “lailurer (o stert” watt, the
testing criteria specified in Regularary Guide 1038, Therciore, the safety slgnificance of por wesung per
the Technical Specdication adtion statemernt was minimal

! Q:tgi\'i\g .'5 ”“nn
The broken tap screw at. © affecied wiring were repaired. and the pilot v ve relay wis returned 10 servige.

Although safety systerns responded as designed 10 the rips and toa loss of the NSST, this evemnt 1s
considered 1o be g significant transient ta Unit 3 because of the stress placed on the secondary.
non-safetty related systems. A design review hax been conducted (o add, ess the problems assoriated
with the 1oss of cirdulating water pumps and the anendent high temperatures experienced in the
secundary svatems.  As a result of ths review additonal procedural guidance has been incorporated n
the Reactor Teip Response pracedure 1o dircst the contral room operators 1o close the Mair Steam
Isolation Valves {MSIVs) in the event of a loss of power 10 the non-vital 4. 16 KV Duses. a5 well as
shutdown the condenser air removal system. and trip the condensate pumps. This will serve to lima the
energy being durped 10 the condenser, reduce heat transfer from { ¢ fegdwarer heaters, and prevent
condenser invantory from being pumped throughout the secondary svstem

As correptive agtion (o the late de-energization of the C-9 interlock, tubing for the C-9 pressure
switches has been increased i size tfrom /2 inch to 3/; wich. The rubing run has alse been straightened
o 10 eliminaté porential loop seals which could have delzved de-energization of C-% imeriock

Additional Information

This 15 considered to be an solated event a3 no LERS have beern submived on any similar elecirical faul
which resulted in a plamt tap. An NPRDS sear-h was conducted with the following conditions

* Companent ~- Relay

.

Manufacuger ~— Westinghouse Electric Corp./Hapan
* Mode!l Numbers «~— HCBI/HCB-1
There were no records retrieved from NPRDS that met these search conditons

The piot wirg relav 15 & Tvpe HCB~1 relav manufactured by Westinghouse Electric Corporaion. It
measures the dilference between current that is prosiuced by the Lnit 3 output transformer and ihe
current. delivered to the site swichyard busses via the two Unic 3 switchyard breakers. A sufficiently large
ciiference between the transionmer input current amcl the Lreakér(s) output current will solare the faun
through selective tripping of both switchvard breakers and the generator outpul breaker. This resulis in
the generation of & Power Load Unbclance signal, which initiaves 8 fast closure of the wirbine contol
valves and the combined imtercept stop valves. The fast close sigaal domps conwrol ol pressure from the
wirbine control valves. which is interpretsd by the Reactor Protection System as a wirbme wip. As the
reactor was greater than 33% power, the reactor uip siphal was processed by the Solid State Prutection
System (S&PS) dnd the reagtor was tripped. A turbine iy signal was generated by the resctor trip, and
turbine Stop valves were tnpped close. - transler of electrical powsy from the NSST to the R84
oceurred as -a resuit of low voltage vn the vital 4.16 KV electrical busses
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