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On 1 -16-84 at 1522 the Reactor Protection Systen initiated a reactor scran when the
turbine cenerator tripped due to low vacuum. The reactor was manually isolated from the
condenser because vacuum deteriorated very raoidly. Pressure increased to about 1050nsia *
at which noint a sa ety relief valve (SPV) lifted in the cressure relie' rode. Two sub-

f

actuat em of an SRV were requi red be' ore PCIC was canable o' controllineisequent ranual

cressure. Reactor water level decreased to about +2' and .a s initiallv recained by

feedwater to +54.5' which is the hi level t rio for the feed ouro. Water inventory was

wbcecuent ly rai nt ained 5v DCI C . No ECCS or PCIS initiatic-s cere reouired and no rain-
tenanc^ or testino was i r, ercnress that rade the transient rcre severe.

The loss of vacuum occurred because the rubber boot seal which forms an exoansion joint
condenser hood ruotured. The. boundary be tween t he "C" low nressure turbine and the ''C'

boot seal was overheated and subseauently failed when an extraction steam expansion
located inside the condenser failed thereby causing steam to incince on the metaljoint

shield'protectinn the boot seal. The boot seal was replaced and the extraction steam
line was capped until a replacement exoansion joint could be obtained.
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| l. EVENT DESCRIPTION:

At 1522 on 1-16-84 with Unit One reactor at 80% power, the Turbine Generator
(TA) t ripped on low vacuum. The Turbine Stop Valves (TA, TSV) close in resoonse
to a turbine trip which in turn caused a reactor scram uoon receint of the Peactor
Protection System (JC, RPS) sianal indicatino the Turbine Stop Velves were less
than or equal to 95% open with reactor Dower creater than 30%. Condenser vacuum

| deteriorated raoidly so the Main Steam isolation Valves. (SB, MSIV) were closed
to isolate the reactor from the condenser. A loss of circulatino water (HN. Cu)
also occurred at this time when the C'l Dumos trioned durino the automatic transfer
of their power sucoly from the norral to the alternate source.

Reactor pressure was controlled via Safety Relie' "alve (SB, SPV) ooeration and
the Reactor Core Isolation Coolino systen (EN, PCIC). SRV E autonatically lifted
in the cressure relief node at about 1050 psia and SPV F was ranually coerated
two more tines at which point RCIC was operatino and able to control reactor

oressure.

Deactor water level zas controlled with the reedwater Svsten (SJ, n.') and PC I C .
The 1A and IB Turbine Drivan Reactor reed Durns (TD0FP) lost their steam m.nolv
s. hen t he PS I V's uere c losed 'n the Motor Driven Reactor reed Puno (MDprp) was
-anually started te orevidt -aleuo. The minirun reacter eater level as about

+2" and increased tr +54.5" at ahich ooint t he MDPFP t ri pped on hi water level.

No Prina ry Contai nrent isolation Systen (JM, PCIS) nroun isolations or Enercency
Core Coolina Systen (JE, ECCS) ac tuat ions we re requ i red .

ll. C AUSE:

! A. LO5S OF VACUUM

inspection o# the condenser deternined the loss o# vacuun occurred because thern

rubber boot seal on the 'C" bood was overheated and then failed when a IF
Extractirn Stea- ISE. ES) expansion joint. ES15" ruotured and allowed extraction
stear to heat the boot seal. The boot seal acts as an exoansion joint between the
L ow Pressure Turbine and the cordenser and is a bourdary for condenser vacuur.
Pressure indication for the 14C Low Pressure Heater (SM) fed by this ES line was
ruch lower than that of the 14A and 14B Low Pressure Heaters with the same nres-

' sure extraction steam from the A and B Low Pressure Turbines. The low pressure wy
' thouaht to be caused by a hole in one of three exoansion joints in this line but

couldn't be verified because they were located inside the condenser. This possible
situation was evaluated and it was determined that turbine operation could con-
tinue. After the condenser inspection above. It was nostulated that a turbine
trip from 80% reactor oower on 1-13-84 may have jarred this extraction line enounh
to totally rupture the leaking expansion joint. This allowed steam to imoinae on

l d ten-.the metal shield protecting the rubber seal and subsequent y pro uce an over
perature condition that caused the seal to fail . The 16" exoansion joint is
manuf actured by Temp Flex.

B. LOSS OF CIRCULATING WATER TO CONDENSER
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During plant operations two transformers provide electrical power for Unit 1

(U-1). These are the Unit Auxiliary Transformer (EL, UAT) which is fed f rom the
U-l Generator and the System Auxilliary Transforner (SAT) which is fed from the
Edison electrical grid (off site oower). Bus lilX (EA) orovides the electrical
feeds for IA and IC CW pumps and its normal feed is the UAT and its alternate feed
is the SAT. When the U-1 Generator trips a low voltane condition to Bus 141X will
initiate a bus transfer secuence which trips the UAT feed to 141X and then closes
the SAT feed. The CW oumps are synchronous rotors and have a relay orotection
called the " slip nuard relay" to orevent laroe rotor currents when the naonetic
field is out of phase with resoect to the notor shaft. This condition can occur
on a bus transfer and is the reason lA and IC CW ouros tricoed causino a loss of
circulatino water to the condenser. Attenpts to i ~ediately restart the C\' ouros

were unsuccessful.

U-1 has 3 CW oumps and 2 of these are recuire" 'cr ccr-al coerations. Usually

either I A or IC and IB CU ourps are runnino. This lineun helos orevent a loss of '
eirculatina water on a bus transfer because the ner al #eed for 1B CU nuno is
ultimately the SAT. Prior to this event. the IR r ren .:a s incoerable and con-
secuently lA and IC CW nunc, were runnino.

III PROBABi\LE CONSEOUENCEs nF THE CCCUDRENCE-

There was no naintenance or testino in orocress "at inhibited nroner nerformance
of systems required durina the event. SDN actuat irn and oCIC operation renoved
decay heat from the reactor vessel to the suonressien nool after the reactor was
isolated from the condenser. The HPCS syste- ( P r-) .as also available as were all
the low pressure ECCS systers. RHR (BO) was niaced i n ooe ra t i on to remove heat
from the suppression pool.

The laroe runture in the boot seal caused a vers rarid loss of vacuor and the
f circ. uater orobablv did little to increate '"is rate. Atterots to rees-Ims o

tahlish a vacuun after C'l uas recained faile: tc ,=r ieve even creater than 7
of He backpressure which would have oernittec use o# the condenser as a heat
sink.for the reactor.

IV. CORRECTIVE ACTIOm

A. The "C" condenser hood boot seal was replaced eer ilork Deauest L31992.

B. Expansion joint ES15M was not reolaced because a reolacerent was not avail-
'able. Modi ficat ion M-1 -1-84-009 catmed this extraction steam line and orovided
drainage for moisture collected in the line. This rodification will be removed
and a new expansion joint installed durino an outace of sufficient fenoth
followino receiot of a replacement. The renainino exoansion joints in this
line and those in the similar extraction steam lines from the A and B L.P.
Turbines were inspected for danace - none was found. (AIR i-84-67018).
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C. Troubleshooting the 1 A and IC Cd pumos discovered the timino in the field
exciter circuit was permitting the " slip auard relay" to trio the ouro before the
motor had a chance to achieve the proper soeed. The timing was reset for proper
sequencing.

V. PREVIOUS EVENTS:

None.

VI. HAME AND TELEPHONE NUMBER OF PREPARER:

Baron S. Westphal - 815/357-6761, extension 247.
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N Commonw3cith Edison
) RuralRoute #1, Box 220

LaSalle County Nuclear Station, c2j
-

V Marseilles, Illinois 61341
Telephone 815/357-6761
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February 15, 1984..
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I U.S. Nuclear Regulatory Commission
'Document Contro! Desk

Washington, D.C. 20555

Dear Sir:

Reoortable Occurrence Report #84-005-00, Docket #050-373 is being sub-
mitted to your office in accordance with 10 CFR 50.73(d). ,

'

G J. Diederich
Superintendent
LaSalle County Station >
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cc: NRC. Regional Di rector
INPO-Records Center,

Fli e/NRC.
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