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A Unit 1 scram resulted when the Turbine Generator tripped f rom loss of condenser
vacuum. There was no testing or maintenance in progress that caused the trip. The

reactor isolated on a Group 1 PCIS signal due to the loss of vacuum. RCIC and SRV's
were used to control reactor water level and pressure. The Turbine Generator lost
vacuum because an expansion joint in the 14A low pressure heater extraction steamline
failed, rupturing the boot seal between the turbine and condenser. The expansion joint
liner was redesigned to reduce vibration which is thought to be the failure mechanism
and new expansion joints were installed in extraction steamlines to the 14A/B/C
low pressure heaters. The boot seal in the A condenser hood was also repai red.
A loss of service air resulted in a Unit 2 scram because scram air header pressure reduc ed

|
to a point that allowed the scram valves to open. Unit 2 reactor was in cold shutdown
recently having completed initial fuel load. The Service air header was crossconnected
between the Units and the U-1 Service Air Compressor surged and would not reload shortly
after the Unit I screm. The only other running air compressor could not maintain
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1. EVENT DESCRIPTION:

Unit One reactor scrammed from a ' Turbine Stop Valve Not Open' Reactor Protection Signal
(JC, RPS) when Unit One Turbine Generator (TA) tripped on low vacuum. The reactor was
in steady state conditions at 85% power prior to the scram. A Group 1 Primary Contain-
ment Isolation (JM, PCIS) properly closed the Main Steam isolation Valves (SB,
MSIV) and main steam drain valves when condenser vacuum reached 7" Hg shortly af ter
the scram. Reactor pressure then increased to a maximum of about 1050 PSIG auto- .

matically actuating a Safety Relief Valve (SB, SRV). The SRV was manually operated
two more times to help control pressure until Reactor Core Isolation Cooling (BN, RCIC),
which was also manually Started, could control reactor pressure and level. Reactor
water initially dropped to 0" as indicated by wide range water level monitori.ng
and was quickly recovered to normal level using RCIC. App-oximately 15 mir.utes af ter
the scram, a Group 5 isolation of Reactor Water Cleanup (CE, RWCU) on area hi
differential temperature occurred, because reactor blowdown flow via RWCU was maximized
to reduce reactor water level after a high water level (54.5'') t ri pped RCI C. Blowdown

flow was reduced and both RWCU and RCIC were restarted. All conrol rods were verified
full in and no ECCS actuations were req u i r ed .

Unit 2 scrammed 13 minutes af ter the Unit 1 scram on low scram air header pressure. Uni t

2 was in cold shutdown prior to the scram.

II. CAUSE:

A. Unit 1 Loss of Vacuum

There was no maintenance, testing, or abnormal lineups that caused or inhibited operator
actions on the Unit 1 scram. The cause of the scram was failure of the 16" expansion
joint, 1E5017M, in the 14A low pressure heater extraction steam supply line (SE, ES).
This failure resulted in steam impinging upon the ' A' condense r hood boot seal which~

is a rubber expansion joint between the 'A' low pressure turbine and the 'A' condenser
hood. The boot seal overheated and ruptured resulting in a loss of turbine vacuum.

~

B. Unit 2 Loss of Service Air

There was no maintenance or testing in progress that caused or inhibited operator
actions on the Uni t 2 scram. The U-1 Service Ai r Compressor (SE ) surged shortly af ter
the Unit 1 scram and would not reload which resulted in the U-0 SAC trying to
supply normal ai r pressure to both uni ts. The service air (LF, SA) header is normally
crossconnected between enits. The U-0 SAC couldn' t keep up wi th the ai r demand and
eventually, the U-2 scram air header pressure which is supplied from service air
decreased low enough to allow the scram vasses to open.

Ill. PROBABLE CONSEQUENCES:

A. Unit 1 Scram

SRV actuation and RCIC operation maintained control of reactor pressure and water
level as well as removing decay heat to the suppression pool. All ECCS systems were

available for normal operation.
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B. Unit 2 Scram j

Unit 2 was in cold shutdown with all control rods full in with the initial critical
not yet pe r fo rmed . All ECCS systcms were available for operation. If the reactor

had been in condition 1 or 2 when SA was lost either of 2 sequences might have
occu rred :

1. The SA crossconnected valve between the units could be closed in time to prevent
the scram. It was greater than 10 minutes following the loss of U-1 SAC that
the scram ai r header pressure on Unit 2 decreased enough to scram control rods.
This is enough time to dispatch an operator to close the valve.

2. If the SA crossconnect valve wasn' t closed, manual scram 'would have been initiated
when control rods began to scram individually.

IV. CORRECTIVE ACTION:

A. Unit 1 Low Vacuum Trip

This is not the first failure of this type at LaSalle. Feedwater heating consists
of 3 strings each wi th 5 stages of low pressure heating and each with identical
system configuration. On 1/16/84, the 16" expansion joint in the extraction steam
line to the 14B low pressure heater failed in a similar manner as the 16" expansion
Joint to the 14A low pressure heater (See Sec. V of this report). The first event was
considered an isolated case, and a new expansion joint of the same design was ordered,
but could not be obtained for several weeks. As an interim fix, this extraction steam

line was capped with an allowance for moisture removal from the turbine. The new
expansion joint would be installed during a future outage. The second failure re-
sulted in an extensive investigation to determine the mechanism of failure. Participa1 ing
in this investigation were LaSalle Station Engineers, CECO Station Nuclear Engineering
Department, LaSalle Station Architectural Engineers Sargent and Lundy, and engineers
f rom the manuf acturer of the expansion joint , Temp-Flex. This group concluded that
it was excessive vibration of the inner liner and its subsequent failure that resultec
in both expansion joint failures. It was found that the liner was designed for
steamflow less than that occurring through the expansion joint and that there were
irregularities in the design of the liner that could cause vibration.

The expansion joint design has been changed to correct the problems noted by the
investigation team, however, the manufacturing time required is extensive so the
following short term actions have been taken:

1. The liner of the current expa.nsion joint design was cPanged to reduce the
vibration ef fects. The liner was thickened to give added strength and the irregu-
larities of the liner itself were reduced. Replacements for the 16" expansion ,

joints to 14A/B/C low pressure heaters were ordered in Jan. 1984 after the first
failure and were readily available. The liners were replaced with the modified
design and these expansicn joints were installed.

2. The 14A heater extraction line has been instrumented for vibration monitoring.
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3 Other expansion joints in the extraction steam lines were analyzed for proper
design and it was determined that no further repairs were required.

4. The boot seal in the ' A' condenser hood was repai red.

The above action is expected to be adequate untli the first Refuel at which time the
redesigned expansion joint incorporating the investigation group findings will be

L
installed. Heater pressures provide a good indication of expansion joint condition
and wi,ll enable evaluation of the short term fix during operations. The permanentsolution and installation is tracked by AIR 01-84-67037
B. Unit 2 Loss of Service Air

No corrective action was taken. The U-1 SAC was cycled 0FF-0N whereupon it loaded
and began pressurizing the SA system along with the U-0 SAC to restore normai

A loss of service air coincident with a unit scram has not occurred in thepressure.
past, consequently, no c.hange to split out the Unit Service Ai r Systems was deemed
necessary. The benefit from a crossconnected system is high, since SA loads change
qui te a lot depending upon the maintenance in progress on a given unit.

V. PREVIOUS OCCURRENCES:

LER 64-005: Loss of Vacuum resulting in a unit scram.

VI. NAME AND TELEPHONE NUMBER OF PREPARER:

Baron S. Westphal, 815-357-6761 ext. 247
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IB RuralRouto #1 Box 220
Commonwealth Edison
LaSano County tJuclear Station

,

Marseilles, Illinois 61341
Telephone 815/357-6761
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i March 14, 1984
|
l
|
| U.S. Nuclear Regulatory Commission
( Document Control Desk
{ Washington, D.C. 20555

) Dear Sir:
i

f Reportable Occurrence Report #84-011-00, Docket #050-373 is being sub-
{ mitted to your office in accordance with 10 CFR 50.73
1

|
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| /
| Ge J. Diederich
l Superintendent
| LaSalle County Station
{
l GJD/GW/sjc
i

f Enclosure
i
l i

} cc: NRC, Regional Director
! INPO-Records Center
I File /NRC
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