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Re: 10CFR50.73(a)(2)(v)
February 24, 1992
MP-92-203

,

U.S Nuclear Reculatory Commission
Document Contrhl Desk
Washington. D.C. 20555

Reference: Facility Operatine License No. NPF-49
Docket No. 50-423
Licensee Event Report 92-002-00

Gentlemen:

This letter forwards Licensee Event Report 92-002-00 required to be submitted within
thirty (30) days pursuant to 10CFR50,73(aM2Mv'), any event or condition that alone
could have prevented fulfillment of a safety function of structures or systems that are
needed to miticate the consequences of an accident.

Very truly yours.

NORTHEAST NUCLEAR ENERGY COhIPANY
- /-

/ /

/,/ q ibn}Y t .2 cu-
Stephen Scace

Director, hiillstone Station

SES/GTB:ljs

Attachment: LER 9.'-002-00

cc: T. T. h1artin, Region i Admmistrator
W. J. Raymond, Senior Resident inspector, Niillstone Unit Nos.1, 2 and 3
V. L Rooney, NRC Project hlanager, hlillstone Unit No. 3
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On January 24, 1992, at 1300 hours, while shutdown m \lnde 5 (Cold Shutdownh an engineering evaluanon
determined that the potennal existed for some Foxboro Specification SPEC 200 Instrumentation to be
inoperable due to inadequate documentation to support seismic quahfication. The evaluation was irotiated as the
result of a Foxboro Advuon osued October 22, 1991, on potenual installation errors which could compromise
the senmic qualificanon of the SPEC 200 equipment. The advisory identified that dummy modules should be
installed in spare sims and inputioutput modules should have rail guides and bumper assembhes. Inspection of
our safety relmed SPEC 200 equipment found dummy modules, rail cuides and bumper assemblies miumg. 1:
was determmed that the missing bumper assembhes from acuve cards could have allowed card failure durmg a
senmte etent and prevenied the tulfillment of the safety function associated wnh the Auxihary Feedwater
System.

The cause o! tho esent is msufikiem sendor information from Foxboro. Instructions addressing the need for
bumper aeemblies had not been recened pnor to the October 1991 advisory.

The SPEC 200 racks have been uptted with the in4tallation of dummy modules, rail guides and bumper
assemblie3 and are in full comphance wnh Foxboro quahfication requirements.

-
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1. Descr!pilgn of Enun

On January 24.1902, at 1300 hours, while shutdown in N1 ode 5 (Cold Shutdown) an engmeeting
evaluation deternuned that the potential exm d for certam safety related Foxboro Specification (SPEC)
20n Instrumentation to be conudered inoperable due to inadequate seismic quahfication. The evaluation
was arnuated as the resuh of a Foxboro Admon issued Oaober 22, 1941, on potential installation errors
whah could compromise the seismic qualification of the cPEC 200 equipment. The Adusory indicated
that the SPEC 200 equ pment tacks should have all open slots filled with Dummy Slodules O e, dummy
caras and dummy nest sets). In addition, Foxboro aho identihed that the SPEC 200 Input / Output
modules require rail guides and bumrer assembbes to be installed in each card slot to conform to the
conhguranon in the seistmc quahfication testmg. Discussions unth Foxboro revealed that prelimmary
tesung had been performed on the loadeu racks suth no bumper assembhes. The amount of board
deflecuon, and component looserung on the boards warranted the installation of vibration-dampening
matenal (i.e bumper assembhes) for each card.

As a result of the deficiencies found darmg equipment inspections, the engineermg evaluation determined
that the missmg bumper aseembhes from acuve cards could hase allowed card failure during a seismic
event and potennalh prevented the Auxihary Feedwater System (FWA) from performing its safety
f unction. The SPEC 200 card failure would affect the operation of the auxiliary feedwater throttle
vah es. Generally a card failure will result in the associated component failing m the safe state (i.e.,
FWA throttle valves fail open). However, there are some failure modes which could cause the
component to fail such that it will not meet the safety function, in the case of FWA there are failure
modes v$ich could cause a throtth vahe to fail closed, if similar failure modes occurred in the other
indepencent trams, this could cause the loss of safety funcnon for FWA. Failures in each of the four
independent trains would be required to lose the safety function.

Inspection of the safety related SPEC 200 equ pment determined the following unsatisfactory conditions
existed within the sesen safety related racks: Dummy Cards - 12 missing; Dummy Nests - 4 missing; Rail
Guides, Active Cards - 6 missmg & Spare (Dummy) Slots 23 missing; llumper Assembhes, Actise Cards
- 72 missm; & Srare (Dummy) Slots - 16 missing. It should be noted that there are 20 cards per nest
and 5 nests per rack. Sesen racks support approximately 700 cards.

Once the scope of the def ciencies were known, engineermg evaluated the impact the missing components
had in the followmg tuo areas: operabihty of the SPEC 200 cabinets without the dummy modules
installed, and operabihty of the individual cards without rail guides and'or bumper assemblies being >

m3talled.

he configuration with the missing dummy modules were evaluated _ gainst the equipment seismic
qualiftauon report and generic test results. which tested the equipment under a number of
conditions. Per Foxboro, the quahfication testing of the SPEC 200 racks had rai; guides and
bumper assembbes installed for all modules and the racks were seismically tested in both fully loaded

~

(all spare slots loaded with dummy modules) and partially loaded (unbalanced - missing durnmy
modWs) conditions. It was determined that the Ntilhtone 3 seismic response spectra was well below
the generic tests and the resulung reduction in neight would not adversely affect the equipments
response to a seismic event. Therefore, the qualification of the rack and associated components
would remain vahd without the dummy modules.

The lack of rail guides end bumper assen.blies were investigated. Discussions with Foxboro and
evaluation of the equipment quahfication report (which did not specifically identify the need for rail

. puides or bumper assemblies) determined that there was a potential for individual cards to become
inoperable due tc the lack of the bumper assemblies. During a seismic esent the back of the
unrestrained card could possibly see mechanical resonance of enough magnitude in the horizontal
plane parallel to the instrument face to cause components to loosen and fail.

WW"
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The minal engmeermg esaluanon of the mstalled Foxboro equipment concluded that the potential
custed for card fadure to unr act the operabihts of the Auxihan Feeduater and the Containment
Recuculanon Systems. These safen related Systems are required m be fully operable per the plants
techmcal speahcationt A subsequent r ugineenng evaluatim jetermmed that the Comamment
Recirculanon System would not base lost the abihty to perform its safet) funcuan and is considered
operable. In addaton, there were a number of sentilation sssten6 af fected, to varying degrees,
which potennalh could hase components fail to automatically operate but the systems were capable
of pert rmmg their required salety funcuans. The remainmg cards which were potentially af fected
prouded signah t a loCFR50 Appendis R Auuhar) Panels, the plara computer and miscellaneous
mdicauons' alarms. The evaluation deterramed that failures of these cards would not impede the
operano, of any safety related eqwpment

A reueu of Fosboro installauon doctsnentation indiated that some of the missmg bumper assembhes
dated back to iniual installatior. Approximatelv 35 cards were msociated unh additions made
subsequent to miual plant startup.

No immediate corrective acuan had to be taken with the plant in cold shutdown for maintenance. The
Foxboro SPEC 200 rail guides and bumper assembi) repairs were coordinated wnh the card mspections
to muumve the impact on plant eqmpment. Card mspections requ: red equipment and trair, outages,

11. Cause of Esent

The cause of tlus esent is lack of sendor mformation from Foxboro addrewing the need for bumper
assembhes. The Operanons. Instructions & Ntaintenance N1anual (OIN1) supplied by Foxboro at
eqmpment delner) did not address the quahned conhyuration for these deuces. Instrucuan
Nil-2 AN-105 "N-2ANU Analog Nests," which provides the directions for dummy modules, rad guides
and bumper anembhes had not been supphed with the equ;pment, since the instruction had not been
nsued s et. The Foxboro installation drawmps made na reference to the bumper assemblies. The
Eqmpment quahhcanon report did not address the bumpers or rail guides and obscurely implied the need
lor the dummv modules Pnor to the receipt of the Foxboro advisory of October 1991, Niillstone 3 was
not aware of the need for the bumper auemblies.

As a resuh of this imestigation, a contribuung factor is a deficiency wah the Ahlhtone Techno /
Information Center document control system for the Foxboro Technical Nianuah. The technical
mlormation center had out-of-date SPEC 200 technical manuab in the Eqmpment Specification Fde.

4 The Units Instrument & Controk Department (l&C) hbrary, which is aho a document control station.
had a full set of manuals maintained up-to-date. If thr equipment specihcanon file had been
up-to-date, the bsue may base been lound curing a 1990 engineering review.

An mvestigation of the document control system determined that in Nosen.ber 1990, a conschdated set
of Foxboro manuak had been entered into the stations technical information center, under a new
document number. At that time, the Alillstone 3 equipment specification file was not updated and it is
not known if Instrucuan Nil-2AN-105 was incorporated in the 1&C manuah. In October 1991, a new
set of Foxboro technical manuah were purchased and replaced the 1990 manuals in the technical
informanon center. Again, the equipment specification file for Unit 3 was not updated. The new
manual comained in:truction Nil-2 AN- 105,19S7 ivision. Nil-2AN-105 has since been updated to the

' October 1991 revision.

Per Foxboro, equipment nstruction updates were provided with the purchase of new parts and would be
meluded in the ,hipownt packages. Unlesr new instrument rac.ss were purchased, the customer probably
would not bas e rece.n ed the Instrucunn. Alillstone 3 had not purchased any new instrument racks after
the innial order.
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Thn esent ', being reported in accordance with 10CFR50.M(a)(2Hv), as an event or condmon which
alone could base presented the fulfillment of the safety function of structures or systerns that are needed
to nungate the consequence of an accident. As part of the reqmred actions m respome to the
January 24. 1092 engmeermg es 'luation conclusiorn an immediate notihcation was performed pursuant to
IOCFR50 '2rbH2)tno.

The tailure of the Foxboro SPEC 200 cards unhout the bumper assembbes danng a postulated seistmc
esent was conservatneh considered posuble due to the tact there is no techracal basis currently available
f or quahfym; the cards wnl.out the bumper assemblies. Foxboro had performed prehmmary vibrauon
tesung on a rack auembly unhout the boniper assembly m 1973 and lound card deflection and
component damage resuhed wah 2p's at 25Hz. The test card f a led in such a manner that the ele-trical
output went to zero volts and vnual inspecuon revealed that components failed at the point where the
pms were soldered to the board. It should be noted. that the \lillstone 3 seismic response spectra is well
wahm. Foxboro's genenc quahfication testing, by at least a factor of 3 margm on acceleration including
the ZF A range.

The followmg summantes tne effect the loss of SPEC 200 cards have on the function of the Auxiliary
Feedwater ssstem-

'Ihe SPEC 200 sptem controls the operation of the Auxiliary Feedwater (FWA) Flow Control Valves,
which are Target Rock modulathe solenoid valves.

The FWA flow control valves fail m the open posinon on loss of power or control signal,

Each Steam Generator can be fed from (2) electnc FWA pumps or (1) turbine drnen FWA pump. The
feed !!ou from the electne FWA pumps to each steam eenerator is controlled by a single modulating
control vake. 3FWA* HV31( A,B.C.D),which is in senes with a motor operated valve for double isolation
protecuen. The auxihary feedwater flow from the turbine drisen FWA pump to each steam generator
has two senes modulaung control valves, 3FWA'HV32(A,B,C,D) and 3FWA * HY36(A.B,C.D),

The SPEC 200 cards which control the twehe FWA modulatmg control valves are positioned in three
different cabmets and are located in multiple nests in each cabmet. Also, four cards are required for the
control of a unsle FWA modulating control valve.

The loss of total FWA feedwater flow would require the following failures of SPEC 200 cards: at least
'

four cards for the electric FWA pump and at least four cards for the turbme drisen FWe\ pump. Onex card for each steam generator flew path per pump, for a total of eight cards.

The most probable failuce mode for the Foxboro cards without bumper assemblies during a seismic event
uuld be for components to loonn or stparate from the board and cause the circuit to , pen (i.e., no
electrical otapnt). The potential for a card to short-out and stay shorted is less probable and this would
be needed to provide the sigr:al to drive the modulating valves shut. A shoned carc' cenerally tends to
self destruct due to increased current which causes components to fail and opens the electrical circtut.
In addition, not all the SPEC 200 cards for the FWA control valves were without bumper assembhes, so
thcse cards probably would not f ail unless they were directly adjacent to failed ones and could be
damaged by contact.

In cor:lusion, engineering does not consider the potential for a total loss of Auxiliary Feedwater Flow to
be '.er * credible. It would require the loss of at least eight different cards located in three different
cabmets and au the cards to fail in the shorted, full signal, condition to dnve the FWA modulating
control = thes to the closed position.

u,c orr m
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if the postulated worst case scenano did occur and auxihary feedwater flow was totally lost to all steam
generators the consequences of the esent would be nutigated by operator actions through the
implementation of Emergency Operating Procedure (EOP) 35 FR-H,1, " Response io Loss Of Secondary
Heat Smk" The procedure provides guidance for re-estabhshing the auxihary feedwater flow or
ahername heat smk sources (i.e. main feed pump, condensate pump or last reson RCS bleed and
f eed). The plant uould not be in an unanalyzed condiuon at any time while responding to this event.
The immediate need for heat sir.k could be provided and the restoration of auxihar) feechvater flow
could be re-estabbsheci by removmg the power fuses to FWA modulating control salves and allowing i

them to fail open |

The Contamment Rectreulation System (RSS) was innially considered inoperable due to the loss of
automauc control of the minimum flow recirculanon vahes for RSS pumps: 3RSS* PIA & 3RSS'PID.
The loss of automauc conuol would not render the valves inoperable. These vahes have an override |

'funcuan which allon the operator to take manual control from the main control board. The RSS syaem
consists of four RSS pt.mps, two hate automatic minimum flow recirculation capability. These valves are
used when shiftmg the RSS spirm from containment spray to cold leg injection. There is a penod
dunng the transfer from containment spray to cold leg iniection where minimum recirc flow is required to j
avoid dead headmg the pumrt The loss of the SPEC 200 equipment affects the flow transmitter which i

provides mdication and auto control for the mini-flow rec.rc valve. The pump flow indicated on the
mam control board would be failed, low or high, out of the normal rance. The motor operated
mmimum flow rearc vahes could be operated and valve posnian indication would be correct.

IV. Correntte Arnon l

No immediate acnon had to be taken wnh the plant m cold shutdown Niode 5 for maintenance.
Dummy modules were inspected and missmg modules mventoried. Because of the missing dummy
modules an Engineering reportability evaluanon was inniated and inspections were initiated for missing
cards guides and bumper assemblies. The Foxboro SPEC 200 rail guides and bumper assembly repairs
were wordmated with the card mspections to mimmire the impact on the plants equipment. Card
mspections required equipment and train outages.

Nhlktone 3 has installed dummy modules, rail gmdes and bumper assembhes in all the seismically
qualified safety related racks in accordance with Foxboro requirements. Niillstone 3 is in comphance
with the Foxboro quahfication report.

A resiew was performed on the Foxt :ro SPEC 200 Technical Nianuals. The deficiencies found with the
Foxboro technical manuals in the Stanons Technical Information Center are being corrected. The
Documem Control and Niillstone 3 Engineering departments are reviewing other equipment specification
files to ehminate any other technical manual problems,

A Vendor Interface program was implemented m November 1991, prior to this incident, by the
corporate Procurement Ergineering Group. The purpose of the program is to contact equipment vendors
who provided or manufactured equipment significant to the salety of the plant on a routine basis. An
element of the program is to find out what changes have been made to the equipment technical manuals.
This program should eliminate future problems unh not having up-to-date sendor information.

Per discussion with Westinghouse, the NSSS, there are no known similar seismic qualification problems
wnh the safety related instrument and control equipment supplied by them. There are several other
pieces of equipment being reviewed to ensure seismic requirements have been maintained over the 3 ears.
This resiew will be completed by April 1,1992.

V. Additiorgd informanon

This report is sery similar in nature to the NRC information Notice 91-70, " Improper Installation of
Instrumentation N1odules " which documented a similar problem reported at the Arkansas Juclear One
Facihty in August,1991.

g u m aus
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LER %-043, " incorrect Slam Steam Rehef \'ahe Blowdown Ring Setting," reported the improper
blow down settmps of the main steam relief sahes. The issua was found as a resuh of information
obtamed m research of an NRC IE Informanon Nouce No $6-05 This event n only similar to the
present nsue bemg reported in that the investigation was inggered from outside nonfication.

LER 40-005, ".\lanual Reactor Trip After \tain Feedwater Pump Couphng Failure Due to Loss Of
Couphng Boit Preluaa," reponed the catastrophic failure of the feedwater turbine / pump couphng due to
personnel and procedural inadequacv. Thn esents found the vendor technical manuals were procedurally
madequate. The correctne acuon for LER 90-005-00 was event specibe and would not have prevent
the occurrence of the esent desenbed m this LER.

LLR 41-022 " Failure To Adequatel) Perform Oserlap Tesung Of The Containment Depressunration
Actuation Loops Due to Ntanagement Deficiency," reponed a situation where all aspects of an instrumem
loop was not adequately tested. The esents are onl) similar with the respects to a potential program
break dow ns. Thn esent mosed vendor recommended testing requirements which were adequately
documented The esent bemg reponed m this LER documents a breakdown or weakness of the
document control program for not updating or maintaining sendor technical manuals current.

LER 55-010. " Improper Nudear Instrument Calibration Due To Low Leakage Core " dncussed an esent
where a design change was not taken into account pnor to implementation of the design. Spectfacally,
the nucleai in<trumentauon negatne and postuve rate reactor tnps had been set non-co 1servathely
because personnel failed to properly account for the effect of low leakage core on the plant's excore
nuclear mstrumer tation. As a contribunng factor, the fuel sendor did no! pmperly forward all
informanon concerning adjustments of Nis for low leakage core to Niillstone 3. As action to prevent
recurrence, the fuel sendor notified Nonheast Unhties that it has made changes to its mternal control
procedures to ensure that information related to core design change effects on Ni post refueling
abgnment n forwarded to customers. This event is considered similar m that it identifies problems
generated due to a lack of adequate sendor technical information. The correctise action for LER
M-010 was esent specibe and would not have present the occurrence of the esent desenbed in this
LER.

Nhlistone 3 has resiewed this incident with the other Northeast Utihties nucicar units (i.e., .N!illstone 1,
Nhlistone 2 and Connecucut Yankeet The units are reviewing their equipment and any discrepancies
will be mdependently reported.
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Instrumentation and N1onitonng System Greap
Performance .Ntonitoring System - 10

| Auxihary Feedwater System - B A
l Containment Recirculation Spray Sy3 tem - BE
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Cabmet - CAB
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