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September 24 1992
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10CFR50.73(a)(2)(v)

U.S. Nuclear Reculatorv Commission
Document Control Desk ._

Washington, D.C. 20555

Reference: Facility Operating License No. DPR-65
Dock et No. 50-336
Licensee Event Report 92-012-02

Gentlemen:

This letter forwards update Licensee Event Report 92-012-02.

Very truly yours,

NORTHEAST NUCLEAR ENERGY COMPANY
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Vice President - Millstone Station
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Attachment: LER 92-012-02

cc: T. T. Martin. Recion I Administrator
P.D. Swetland. S'enior Resident inspector, Millstone Unit Nos.1, 2 and 3
G. S. Vissine, NRC Project Manager. Millstone Unit No. 2
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On 'E. at O'4o. with the plant m returhng mode with all fuel transferred to the spent fuel pool, an
' inadverter.t ES AS actuauon occurred on the Facthiy 14160 volt utai AC bus (24C). This resuP-d m a parnal

Los of Normal Power iLNPh Tha happened when an Operator secuted power to two (at four, ESAS sensor
caNnets u hile tappng out equipment m preparation for mverter replacement. This action caused a Facility Z1
undenultage actuation, wh:ch no!ated utal AC bus 24C and generated a Faciht) Z1 load shed signal. The " A"
Emergency Diesel Generator (EDG! started, came up to speec; and closed m on bus 24C, t,ut did not pick up
any c: the loads programmed by the sequencer. Immediate operator acuans for recovery were hamperect by the
fact that no maior u*ai equipment could be started on the utal bus Aher seseral unsuccessful attempts to
encrpze Service Water Pumps trom 24C. the operator secured the EDG. Operators then restored power to une
of the two sensor cabmets whKh ahowed manual reset of the undeno!tage signal and subsequent restoranon of
power to uta! AC bus 24C from the RSST. In parallel with thu event. 14 inches of Spent Fuel Pool level was *

I dramed to tha Re; ctor Vewe!.

| Subsequent muestigation and analysis has shown that the probiem was not in the EDG or its associated
'

' 3equencer. Rather, the componeno tha recene a load shed" sgnal, in the trat;al stage of the LNP response,
continued to recewe that signa through suh3equem stages. This was. caused by an interacuan betueen the
Automatw Test Insection (ATI) circuit and the Load Shed Actuanon Module m the LSAS.
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L Descmuon of Es era '

On Juh 6.1%:. at Mai Nhlktone Unn 2 expenencec an madvenent ESF actuanon which resuhed m a
parual Leo of Normal Power (LNPi on the Factht) 14160 soh vnal AC bus C4C) The plant was
shutdown at the ums, wuh all fuel offloaded to the spent Fuel Pool. The LNP occurred when an
Operator secured power to the second el tour ES AS sensor cabinets, while tagging out equipment m
preparauon tar im erter replacement. Tha sanshed the out of 4 logic needed for ESAS actuauon and
a Facihts ZI undenohage actuauon occurred. Tlus acuon nolated vnal AC bus 24C and generated a
FacGuy Z1 load shed ugnal The " A" Emergency Diesel Generator (EDG) staned, came up to speed
and closed m on bus :4C. but was no: able to provide unmterrupted power to any of the loads normall3
placed on the bus by the EDG Seauencer. Immediate Operator acuon was taken to attempt a manual
start of the " A" Seruce Water Pump. When this proved to be unsuccessfuh the Operator attempted to
start the "B' Sernce Water Pump hwmg unn, aligned to " A" header). This was also un3uccessful, so the
Operator secu ed ' A" EDG cue to unavailabiiny of coohng. Subsequent Operator acuan was taken to
restore power to one of the sensor cabmets (Sensor Cabinet "DT This action satished the lope
required to remose the load shed signal, whah m turn permitted restorauon of powe- to vnal bus 24C
from the Resene Stauan Sernce Transferraer (RSST). Power was lost to the bus for 19 minutes. The
other Unal cus. 24D, remamed energued throughout the esem from off-sne power through the Normal
Stauon Seruce Transformer (NSST). Off-sne power was aho available from the RSST and, throuch a
cross-ne, from l nn 1. Durmg the Facihty 1 Outage. the Operator elected to abgn the Shutdown Cochng
Systern to proude coohng to the Spent Fue! Pooh in so doing. he opened a flou path which permnted
th- Spent Fuel Pool to gravny drain to the Reactor Coolant System. Approximately 14 inches (10,000
gallons of SFP water was dramed.

11 Caute of Evern

The Factiny 1 Low of Normal Power occurred as a result of deenergir.ing 2 (of 4) ES AS sensor cabinets
while 1 (o! 21 ESAS actuanon cabmet was sull er erpzed. This is an abnormal electncal abgnment,
which occurred because of the planned replacement of 2 of the utal 100 volt mverters at the same ume.
The Piant Design Change Record (PDCR). prepared to dehne tNs modiheation, detailed the sequence in
which the work should be accomphshed. This sequence was not clearh transmnted to the personnel
preparing the Automated Work Order i AWO). As a result. the consequences of tagpng out more than
one Sensor Cabmet at a time were not adequately evaluated. The tappng guidance prouded to
Operauons w hile correct f om a personnel safety aspect, created the situation which resuhed in the LNP.r

The root cat.s. of the LNP was personnel error m not recogninng the consequences associated with the
deenerpzauon of two sensor cabinets. and not fu!h reviewing the design package associated wnh the
mserter replacement.

The circumstance unc'er whwh the EDG was unable to proude umnterrupted power to the sequenced
loads is an ES AS deugn problem = In the abnormal electncal ahgnment authned abose (tuo ESAS sensor
cabinets de-energuec wnh one ESAS actuanon cabinet energued), the load shed signal from th-
de-energized cabmets " locks mf The Automauc Test inseruon ( ATI) umt conunues to 3end a signal
that causes the load shed actuauon modules to shed the equipment as the EDG 3equencer puts the
equipment on the ous. However if the Z1 ESAS actuation cabinet is the one which is deenerpzed, the
ATI unn will also be deenergized, and n will provide no output signal and thus win not adect the load
shed actuation modules Prehminary analysis of the existing design pomts to the possibi!ity that Milhtone
Unit 2 may not meet the design basis wnh respect to miugaung the effects of a LOCA, while assuming a
smgle failure. Specifically, the smcle failure of one DC bus at the time of turbine tnp. unhout creditmg
the backup non-safety grade msener. will disable one train of on-sne AC power and cause
deenerpzation of tuo UV sensor channels. which will prohihn proper operation of the opposite train of
onsite AC power to mnigate an accident.
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Subsequent reueu and analpn have confirmed the design basi < problem if the electncal ahgnment
outimed above is obtamed (tuu sensai cabinets deenerguedi, and Actuanon Cabmet 5 (the power source
f or the AT! ciremt > is sull energued, the scenano stated abose occurs This problem is bemg corrected
through the design change procest

111. Anah m ei N '

This report is bem; submmed pursuant to 10CFR paragraphs 50.~ Ma)(2)nv) and 50 ~3(ai(2)(v) to
de<cnbe an esem that resulted m the automane actuauon of an Engneered Safett Feature and to report
a condmon that alone could possibh hase presenied the tu!fillment of the safety funcuan of systems that
are needed to mtugate the consequences of an accident Durmg this evunt, deca) heat remosal
capabihty (spent fuei pool conhngi was effecovely out of service for approximateh 40 mmutes. This
resulted m a 4 degree temperature rne in the Spent Fuel Pool (5S degrees Fahrenhen to 92 degrees
Fahrenhen). The safety consequence of this snuauon is the potential to exceeri the Tecnnical
Specification hmn (110 degrees Fahrenhen t and, ulnmately, to reach the boils. notru m the Spent Fuel
Poo' Conside.rmg the ame factor intohed (approximately 10 hours to ciialierg the Techracal
Specification hmn) and the availabihty of elecincal pouer, the safety consequen. . were minimal.

There were no safety consequences assocuted wnh the ESAS design problem. since the plant was in cold
shutdown wnh a!! fuel offloaded to the Spent Fuel Pool. The length of time from shutdown to this event
(37 ciays! had ognificarnh reduced the decas heat load. In addaion, the operator acuan which nuuated
thu esent (te. secunn; poaer to 2 sensor cabmets stmultaneously) should only occur dunn; a penod
when the plant is in cold shutdown.

In hght of the snuauon desenbed above, the entce ESAS cucunry is bemg reviewed for any other
potenua| mterface proMems ThH retten has thus far idennhed three addnional problerm |
1. The assumed elecincal abgnment tlocs of a DC bus and assumed unavailabihts of the backup power

sources for the associated 120 VAC panels) resuhs in a simuhaneous Safety injection Actuauon
Signal (SIAS: and Sump Recirculauan Actuauon Signal (SRASL The former signal automaticall)
starts the Lou Pre sure Safety injecuon (LPSI) pump, while the latter signal automaucally stops the
same pump, The resuh is that the LPSI pump is stopped

2. Under the same electncal abgnment, the Pressurizer Power Operated Relief Yahes if0RVs) wil! fall
' open.
i

in addition to the LPSI pump inp descnuw m 1. above, the Sump Recirculanon Actuauon Signal2

( S RAS ) alco shifts the sucuon of the lhgh Pressure Safety Iniection (HPSI) and the C.atainment
Spray (CFi pumps from the Refuehn; Water Storage Tank (RWST) to the Containment Sumps (see

| sketch - page "1 The sucuan shift is accomphshed by automatically opening the "normally closed"
| sump outlet vahes. If this shif t were to occur co'r.cidentally with an actual LOCA, the resulung

Contamment pressure nught be of suf ficient magnaude to backseat the check valves in the piping'

between the RWST and the HPSliCS pumps. T!us postulated interrupuon of flow frorn tN PWST
creates the potential for 109 of HPSI and CS pump flow. NNECO calculanons show tnm essure
of 31 psig is sufficient to seat the RWST outlet check vahes assiiming an RWST ie.el at tn<

,

uunimum allowed by the Millstone Urut 2 Technical Specificatioos
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Irnmediate correctne acuon was taken to restore power to Fac:hr3 1 vital 4160 soh electrical bus (24C),
aber restonn; power to Sensor Cabme: D and cleanng the undertoltage signal.

The perunent operating procedure (OP 2354) is currentiv bemg review ed to evaluate whether added
Cauuan notes (or s:mdat warnmeu rmght am in precludmg this type 01 event from occunmg.
Procedure changes will. be implemented as indwated by the review,

implementauon of the perun(nt aspects of the Performance Enhancement Program fe.g., augmentation
of Plant Engneenng for ampnmem of system enpncers and adinoaa! Opernuons personne! for work
comrol/plannmg) will enhance pre-performance teview of design change records and resolution of plant
requirements to support muluple wo:k acta 1ues in outage planning.

The ESAS analysis described above has identified three areas in whth des:en changes are planned prior
to returmng to power. Tnese mclude:

1 Ehminate the interacuan of th,e ATI ulth tLe Load Shed Actuauon Module.

2 \!odify the action of the snouitaneous SlAS SRAS signals to ehmmate the LPSI pump tnp i.nd to
piesent premature pump sucuan shih to the Contamment 5 ump.

3 Modify the PORY control relay logK to pretent 2nadvertent opening on loss of control power.

An Independent Renew Committee was also formed to mvestigate this event The recommendations of
this Comminee have been recened, and are under evoluation. The fmal actions planned as a re3 ult of
these recommendations will be addressed m the supplementary report.

V. Addmonal Informanon

Similar LERS: +002-00, 5 5-005-00, 75-17

El!SfpJy idenufiers

ES AS - JE- XC-C560

inverters - EF-UJX-5250

4160 Voh V tal Busses - EB-BU-0052
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