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Re: 10CFR50.73(a)(2)(iv) &
10CFR50.73(a)(2)(i)

July 9 1991
MP-91-568

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

Reference: Facility _ Operating License No. NPF-49
Docket No. 50-423
Licensee Event Report 91-014-00,

Gentlemen:

This letter forwarcis Licensee Event Report 91-014-00 required to be submitted within
. thirty (30) days pursuant to 10CFR50.73(a)(2)(iv), any event or condition that res ;1ted
in manual or automatic actuation of any Encineered Safety Feature (ESF), ir ciudite the
Reactor Protection System (RPS), and'10CFR50.73(a)(2ni) any operation or conciition
prohibited by the plant's Technical Specification.

Very truly yours,
'

NORTHEAST NUCLEAR ENERGY COh1PANY

FOR: Stephen E. Scace
Director, hiillstone Station

.
.

sc%
BY: Carl H. Clement

hiillstone Unit 3 Director

SES/NDH:ljs

Attachment: LER 91-014-00

cc: T. T. h1artin, Recion 1 Administrator
W, J. Raymond,' Senior Resident inspector. Niillstone Unit Nos.1, 2 and 3

Q(/SD.- H. Jaffe. NRC Project Nianacer, hiillstone Unit Nos.1 and 3
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At 1125 hours on June 9,1991, wnh the plant at 1009 power m Alode 1, at 2250 psia and 587 degrees
Fahrenheit, a turbine and subsequent reactor trip occurred. The trips uere due to a phase to ground fault on a
345 kilovolt (KVJ system transmission ime (external to the plant) in combination with a faulty switchyard pilot
wire relay. lne pilot wire relay scheme protects the 345KY transmission zone from the mam generator output
transformer to the switchyard tie breakers (which connect the plant to the distribuuon system transmimon hnes).
These faults caused station swuchyard breakers to open and resulted m Unit 3 load rejection schemes operating
to imtiate the tnps.

' The root cauir of the tnp was a loose restraint tap on the switchvard pdat wire relay. The tap ttrew wasi

broken and was not completely tightened on the lug of the tap wire. The loose tap resulted m an open circuit
and caused the pi!ot wire relay to actuate incorrectly to the transmisuon hne fault. The cause of the broken tap
screw could not be determined. All protecnon and safety systems functioned as designed as a result of thei

turbme and reactor inps. A Feedwater Isola; ion and Auxihary Feedwater ESF actuation occurred as expected
following a tnp. No other ESF signals were imtiated and the event posed no significant har.ard to the health
and safety of the pubhc, The broken tap screw and affected winng were repaired, and the pilot wire relay was
returned to service.
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1. Deermtion of nent

- At 1125 hours on June 9,1991, with the plant at 100cr power in Mode 1, at a pressure of 22$0 pua
and a temperature of 557 degrees Fahrenhen, a turbme tnp and subsequent reactor inp occurred. The
inps were due to a phase to ground fault on a 345 kilovolt (KV) distnbution system transminion hne
(external to the plant) in combmation with a faulty switchyard pilot wire relay. The pilot wire relay
scheme protects the 345KY transmioion zone from the mam generator output tr nslormer to the
swnchyard tie breakers (which connect the plant to the distribution system transmisuon lines). These
faults caused the station switchyard tie breakers to open and resuhed m the Unit 3 load rejection
schemes operating to initiate the turbme inp. At 1009 power, a turbine tnp causes a reactor tnp.

Normally, electrical power to internal plant loads is sepphed from either the matn generator or the'
-

swuchyard via the Normal Station Service Transformers (NSST). Smce both supply sources to the NSST
were unavailable following the event, mternal plant loads were automatically aligned to the Reserve

'

Station Semce Transformers (RSSTb By design, 4.16KY loads were isolated from both the NSST and
REST, and then the RSST output breakers for the 4.16KV safety related (vnal) busses were closed within
620 milliseconds of the loss of the NSST. The transfer o the 6.9KV RSST (which supphes the reactor
coolant pumps and condensate pumps) accurred wit un 6 milhseconds. All 6 9KV loads centinued to5

run except that the "A" Condensate Pump tnpped and cused the standby "B" Condensate Pump to
start. The reactor trip response procedures were immediately iniuated, and power to the non-safety
related 4.16KV busses was restored within 29 mmutes of the tnp. - The indicated cause of the *A"
Condensate Pump inp was osercurrent. An inspecuon of the breaker and motor identihed no damage
had occurred, Alter the inspection, the pump was satisfactorily staned and operated. Off-site power
was restored to the NSST at 1530 hours. The 6.9 KV bunes were shifted to the NSST at 1o44 hours,
and the 4.16KV bu%es were shihed to the NSST at 1655 hours,

At the time of the trip, operators verified that the Reactor Trip and Bypass Beakers were open, that all
control rods were fully inserted, and that neutrori flux was decreasmg. A Feedwater isolauon actuation
occurred due to low Average Reactor Coolant System temperature following the inp. An Auxiliary *

Feedwater actuation occurred as a result of a steam generator lou-low lesel signal. These are normal
responses following a tnp from 100G power. No additional Engineered Safety Features were required or
initiated. The plant was stabibzed at approximately 1016 hours, based on recovery of electrical power to
the non-safety related busses and placement of the secondary system in a controlled conhguration.

The original plant design initiated a fast (i.e., within 6 cycles.1 transfer of all plant 4.16KV loads to the
'RSST on a loss of the NSST. The t16KV fast transfer was subsequently deleted in order to preclude
exceedmg electncal hmits on safety related equipment. LER S6-026 discusses the basis for modifying the
4.16KV transfer scheme. The delayed transfer of safety related 4.16KV loads to the RSST functioned

j satisfactorily to maintain operation of eqmpment vnal to plant safety. However, the loss of non-safety .
| related equ pment impacted the recovery of the secondary plant, The loss of circulaung water pumps

|-
caused a loss of condenser vacuum. A pressure increase resuhed in the rupturing of the condenser

|L
blowout discs, and an increase in condenser hotwell temperature to approumately 175 degrees-

Fahrenheit. Once non-safety related power was restored, eqtupment was returned to normal. How ever.
the circulating pumps were not staned until condenser hotwell temperature had cooled significantly_in-
order to avoid thermal shock to the condenser.

Technical Specification (TS) 311.1 requires venfication of Emergency Diesel Generator operabihty
within one hour of a loss of either effsite power source. This requirement was not fulfilled while
operators were in the process of restonng power and following the emergency procedures awociated with
the event.

|

|

1' gern Mt>

E_ _ _ _ _ . . _ _ _._ _ . _ _. .._._ _ _. _ _ _ _ _ __ _ _.



. .

. e .e to.m m u6 wea AR M M A7 CW cow 5 son A6mov[p OW NO m q v.

g6 49) t AfPt s 4 % Sr,

j ( s im.100 ts cen pea restwee to e omtv writ this
* ""*d e " " "D" ""r*'"i LICENSEE EVENT REPORT (LER) w'""m-em' *s"reawong ra"ven e s t n.se 'to the ,ewv.

TEXT CONTINUATION reR.wuv.n.p.m.mtwoo-tm vstw c-

%.in c o,nm,on w asmnow t< rout one to-

the PApp'wJk Remitioh Istorect Ot%-OKei othte N
m.oew t .* te w ww- o,: em

FAC( N , W[, ( 1 ) DOCAE T NAa[-[ p ;, , t y p ,y p g p , OAM ,j

SEU K}fn.L PEWGCN, g 4g, uwrn us. aim

Niillstone Nuclear Power Station
CDU 3 0] 6| 0| 0| 0|4 |2 |3 4|1 o| 1| 4 u|0 0| 3 OF 0|4

u n m we w. . is r.w.a m.ete'os< umat+Ae e

11. Caute of Eient

The root cause of the trip was a loose retiramt tap on the switchsard $7PM pilot wire rela). The tar
screw was broken m the threaded hole and was not completel) uphtened on the lug of the tap wue. The
loose tap resulted m an open circtnt and caused the mis-operanon of the pilot wire rela) f ollowmg the
uansmission hne tauh. The cause of the broken tap screw could not be deterrmned.

The pilot wire relat is designed to actuate onh on f auhs uhn h occur between the mam generator output
transformer and ths two 315KY swnch>ard output breakers. Electncal f aults that occur withm this tone
actuate the pilot wire relay and cause a Crut 3 tnp Faults which occur outude the zone protected by the
pilot wire relay sche.ne, such as the tauh which occurred m this esent, should not resuh in pilot wtre
rela) actuanon. Extemal faults . ire isolated through a selectne inppmg scheme that mas resuh m one of
the Unt: 3 swechyard ta b.cakers trippmp, but will still enable Urut 3 to remain on hne feedmp the
switchyard via the other tie breaker.

111. Anah m of Eunt

Tlus esent is bemg reported in accordance with 10CFR50.73(aH2)(ivL any event or condition that
resuhed m manual or automatic actuauon of an) Engmeered Safety Features iESF) mcluding the Reactor
Protection System. An immediate nouhcation was made in accordance with 10CFR50.72(bH2Hiin

All protection and safety systems functioned as deugned as a resuh of the te, clor tnp. A Feedwaier
Isolanon and Auxihary Feedwater ESF actuation occurred as expec.ed followng a trip No other ESF
signals were imtiated and the event posed no sigraficant hazard to the heahh and safety of the pubhc.
The loss of non-vital power for approximately 29 mmutes presented dilheubes in returmnp the plant
secondary systems to a normal shutdown condition as desenbed m Sectior.1. An mspecuon v as
performed on equipment that could be affected by the excessne temperatures; no damage was observed.
Secondary plant equipment was returned to normal operauon, and the unc was returned to power.

As vnal power was immediately shifted from the NSST to the RSST. the Emergency Diesel Generators
(EDG) were not required to start automaucally. Technical Specificanon (TS) 3.6.1.1 requires EDOs to
be staned withm one hour of a loss of etther of fsite power source. This requirement was not met. The
loss of non-safety related power resuhed m plant operation m accordance wnh the Emergency Operatmg
Procedures (EOPs) for an emended penod. The EOPs frequently serif) the safet) related busses are
energized. After the plant was placed in a stable condtuon and power was restored to the non-vital bus,
a TS review was conducted. Operators were makmg preparanonc to run EDO mrseillances when power
was restored to the NSST. The Niillstone Umt 3 Ern:rgency Diesels have demonstrated sery high
rehabdit) to start on demand. in the last three years there hate been no "f ailures to start" with the
testing cntena specif ed m Regulatory Guide 1.105. Therefore, the safet) ugnificance of not tesung per
the Technical Spec &.uon acuan statement was rrmimal.

IV. Corrective Action

The broken tap screw and affected wmnp were repaired, and the pilot wire rela) was returned to service.
Although safets systems responded as despned to the tnps and to a low of the NSST, this esent is
considered to be a sipruficant tranuent to Urut 3 because of the streo placed on the secondar),
non-safety related sptems. A design review will address the problems awociated wnh the loss of
circulaung pumps and the auendant high temperatures expenenced in the secondar) >ste m t Smce these
iwues address avaikhihty and not plant or pubhc safety, the reuew will not be documenteci in a
supplemental LER
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Tius is con <idered to be an isolated esent as no LERs base been subnutted on arn sitnilar elecincal lault
which resuhed in a plaat tnp. An NpRDS search was conducted with the followmg conditions

* Component -- Relas

* Manuf acturer -- West.nghoute Electnc Corp./Hagan

* Model Numbers -- HCBl/HCB-1

There were no recorch retrieseJ 1 rom NPRDS that met thtse search coriditions

The pilot wire relay is a Type HCB-1 relay rnanuf actured b) Westinghouse Electric Corporation. It
measures the dif ference between current that is produced b) the Unit 3 output transformer and the
current deinered to the site switchyard busses via the two Unit 3 switchyard i .eakers. A sulhtwnth' large
dif ference between the transformer mput current and the breaker (s) output current will isolate the f ault
through selectwe inpping of both switch >ard breakers and the generator output breaker. This re6ults in a
plant turbme/ reactor inp, and a transfer of electrical power from the N5ST to the RSST.

Ells COQEi
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Main Generator Rela) -- RLY
Output Power Sy stem -- EL
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