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DESCRIPTION OF EVENT

On June 24, 1992, at 3:09 a.n., Calvert Cliffs Unit 2 was manually tripped due to
a rapid loss of Main Conderser vacuum. The low vacuum condition was caused by a
failure of the 21 Main Condenser Expansion Joint. At the time of the event, Unit
2 was at '00 pervent power. There were no other structures, components, or
systems that were inoperable at the start of the event that contributed to the
event .

Calvert Cliffs Unit 2 has one three-shell, single pass, deaerating-type Main
Condenser (Unit 1 is identical). Each condenser shell receives exhaust steam
from one of three low pressure turbines. A belt-type flexibie rubber expansion
joint connects each low pressure turbine to {ts condenser shell. The belt is
protected from the turbine exhaust by a stainless steel liner. Sea! water is
maintained ¢ ound the outside of the rubber belt. A seal water low level alarm
is provided for each expansior j_int and is connected to a common annunciatoer
panel in the Control Room.

On June 24, 1992, at 3:05 a.m , Unit 2 control Room personnel received the
expansion joint low level alarm. The Control Room Operator ‘irected the Turbine

Building Operator (TBO) to fill the expansion joint seals and investigate the
alarm condition.

At 3:06 a.m., low vacuum alarms were received and acknowledged ¢r 21 and 22 Main
Condensers. Control Roor personnel immediately implemented Abnormal Operating
Procedure (AOP)-7G, "Partial Loss ol Condenser Vacuum.” The Control Room
Operator started the fourth (standby) Condenser Air Removal Unit and verified all
four units operating. The Reactor Operator commenced a main turbine )oad
reduction. At 3:09 a.m., with main condenser vacuum still dacreasing, the
Contrel Room Supervisor directed that the reactor and main turbine be manually
tripped per AOP-7G.

Emergency Operating Procedure (EOP)-0, “"Post-Trip Immediate Actions," was
initiated when the Unit was tripped. All safety systems worked properly.

Following the curbine trip the steam generator feed pumps tripped on high
discharge pressure due to the guick closure signal to the feedwater regulating

valves and the response of the pumps control system. Auxiliary feedwater (AFW)
flow was initiated.

With the plant stabilized, 21 Main Condenser vacuum remained lower than 22 or 23
main condenseis. Plant personnel identified the leaking area of the expansion
Joint by detecting a sizable amount of air being drawn into & particular location
of the expansion joint. Seal water could not be added fast enough to the
expansion joint of 21 main condenser to stop the flow of air or increase vacuum
in the condenser.
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Unit 2 was placed in COLD SHUTDOWN (MODE 5) on June 25, 1992.

Inspection of 21

Main Condenser on June 26, 1992 revealed a torn section of the expansion joint

belt.

I1. " USE OF EVENT

Investigation into the event determined that the ‘mmedinte caus: for the rapid

loss of condenser vacuum was air in-leakage through the torn expansion joint

rubber elt in 21 Main Condenser. The root cause of the mechanical failure of
the belt was due to aging factors along with the stress imposed on the rubber

belt due to warping of 21 Main Condenser shell.

The rubber belt in 21 Main Condenser has been in service since the initial Unit 2
start-up in 1976, The belts were ceplaced in 22 main condenser in 1987 ana in 23
The 22 and 22 main
condenser expansion joint replacements were sized to accommodate the additional

main condenser in 1982 due to identified leak.pe concerns.

stress imposed by warping. In April, 1989, an independent ou.side agency

conducted inspections of the Unit 2 expansion joints, The study concluded that

the expansion joint in shell 21 would require replacement within five years.

10

be conservative, replacement of the expansion joint belt with an impruved design

was planned for the Spring 1993 Unit 2 Refueling Outage.

Unit 1 main condenser has not experienced this shell warping condition and

couasequently the expansion joint rubber belts are not expected to be subject to
similar fiilures. A recently completed inspection of the Unic 1 expansion joinis

confirmed adequate belt integrity.

IT11. ANALYSIS OF EVENT

ais ovent is considered reportable in accordance with 10 CFR 50.73(a)(2)(iv).
"Any event or condition that resulted in manual or automatic actvation of any
Engineered Safety Feature (ESF), including the Reactor Protection System (RPS)."

This event resulted in no significant consequences to the public health and

safety. Tve manual trips of the Reactor and the Main Turbine were conducted as
prescribed in approved plant procedures. No automatic crip signal was initiated
due to the correct and prompt action of our Operations parsonnel.

All safety systems functioned as required, As described above, main feedwater
was lost following the unit trip when the main feedwater pumps tripped due to
high discharge pressure. The worst case loss of feedwater event describad in the
Calvert Cliffs Updated Final Safety .nalysis Report is a simultaceous closure of

both Main Feed Regulatory Valves from 100 perceat power without Automatic
Initiation of Auxiliary Feedwater (AFW) in conjunction with certain reactor
protection trips. In this case, the event is terminated when the operator

initiates AFW flow 10 minutes into the event. As discussed earlier, though the
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main feedwater flow was lost, AFW flow to the steam generators was promptly
initiated. Therefore, there was no safety significance associated with this
event .

Iv. CORRECTTIVE ACTIONS

A. The expansion joint belt in 21 Main Condenser has been replaced with
one of improved design. The belt was prope:ly sized to account for
shell warping.

B. Periodic inspection of the expansion joints is being conducted using
a new preventive maintenance inspection procedure. The inspections
were completed for Unit 1 during the current Unit 1 outage.

C. A preventive maintenance procedure to periodically replace the
expansion joints will be implemented.

D. Modifications to the Main Feedwater Control System are being
evaluated to prevent unnecessary challenges to the AFW system.

V. ADDITIONAL INFORMATION
A Identification of components and systems referred to in this LER:
IEEE 803 1EEE 805
Function EIIS Funct System 1D
Condenser COND saG
Expansion Joint EXJ SG
Turbine TRB TA
Alarm Level LA SG
Feedwater Pump P SJ
Feedwater Reg Valve FCv SJ
Auxiliary Feedwater NA BA
Steam Cenerators SG TA
Reaztor Protection System NA JC
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B. Previous Similar Events

There have been no previous similar events invelving a reactor trip
due to a failed Main Condenser Expansion Joint.




