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BACKGROUND INFORMATION

The four 3 inch feedwater (EIIS Code: SJ) bypass lines provide water to the
steam generators via a flow path that circumvents the motor operated main
feedwater isolation valves and the main feedwater regulating valves. The
bypass lines are used during shutdown, startup and low power operation
under low feedwater flow conditions. They are also the credited flow path
for auxiliary feedwater (EIIS Code: BA) supply to the steam generators
under accident conditions.

Each line consists of three normally open manual isolation valves, two
inlet check valves (one from the main feedwater supply and one from
auxiliary feedwater) and an air operated bypass valve (EIIS Code: FCV).

The bypass valvesz (FW-HICV-1301-1,2,3,4) are 1 1/2 inch, air to close,
spring to open, manufactured by Masoneilan. They are normally closed
during full power operation. On an auxiliary feedwater actuation signal
they go full open until manual operator action is taken at the main control
beoard to throttle flow

EVENT DESCRIPTION

On August 22, 1996, at 2200 hours, with the plant in Mode 5 (cold
shutdown), an engineering analysis determined that the feedwater regulating
bypass valves would not fully isclate feedwater flow as required for a main
steam line break inside containment. It was determined that the feedwater
bypass valves would not close and isolate against the differential pressure
experienced between the steam generator feed pump and a faulted stea.
generator. Additionally, credit was taken for isolation of the bypass
valves from the control room ten minutes after the accident, however the
control air system which operates the valves is not a credited system.

This invalidates the accident analysis assumption that feed flow through
the bypass line can be isolated by the operators within ten minutes. This
condition was discovered during a follow-up to a similar problem with the
main feedwater regulating valves (LER 96-012-00). The failure to isolate
feedwater for a steam line break inside containment could result in
exceeding maximum containment design conditions. This event did not
involve any actual equipment failures. This condition was d :termined
reportable on August 30, 1996, at approximately 1520 hours with the plant
shut down in Mode 5.
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CAUSE CF THE EVENT

The cause of this condition was an erroneous assumption that the feedwater
bypass valves would close and isolate against the differential pressure
experienced between the steam generator feed pump and a faulted steam

dgenerator. It appears that actuator thrusts and required valve closing
forces were never calculated.

Another error was assuming availability of the control air system which is
not a credited system.

SAFETY ASSESSMENT

This condition is reportable under 10CFR50.73(a) (2) (v) (D) as any event or
condition that alone could have prevented the fulfillment of the safety

function of systems that are needed to mitigate the conseguences of an
accident.

The design basis analysis for a steam line break accident inside
containment assumes that operators terminate auxiliary feedwater flow to
the faulted steam generator from the control room within ten minutes. An
engineering evaluation determined that the bypass valves would be unable to
close given the valve characteristics and system parameters. Therefore,
feedwater to an affected steam generator would not be isolated and could
result in an over pressurization and high temperature condition of the
containment structure.

The probability of containment failure as a function of elevated
temperatures and pressures have been evaluated for the Probabilistic Risk
Assessment (PRA) analysis. Elevated temperature effects on containment for
temperatures less than 800 degrees F have little influence on containment
response. The median containment pressure for failure is 90 psig, which is
225% of the design pressure of 40 psig.

The ultimate temperature and pressure that would be reached during this
event is unknown, however, they are not expected to exceed the design
basis parameters (260 degrees F and 40 psig). The safety significance of
this event is judged to be low since operators would manually isolate the
feedwater bypass valves. Emergency Operating Procedure E-2, "Faulted Steam
Generator" requires operators to locally close the bypass manual outlet
isolation valve regardless of whether the main feedline bypass valve fails
to close.
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CORRECTIVE ACTION

A modification will be implemented prior to startup from the current
refueling outage such that an individual flow path can be isclated from the
main control board within the time frame specified by the accident
analysis. The isolation device will be independent of a control air
failure and it will be capable of closing against the maximum differential
pressure experienced in the bounding condition of a main steam line break.

As part of the Configuration Management Plan, all engineering calculations
required to support safety analysis assumptions and other parameters
assumed to be safety significant, will be identified. The results of the
calculations will be reviewed to verify that they support the safety
analysis assumptions.

ADDITIONAL INFORMATION
Commitments

The following are commitments made within this report. All other
statements are for information only

B15920-1 A modification will be implemented prior to startup from the
current refueling outage such that an individual flow path can
be isolated from the main control board within the time frame
specified by the accident analysis.

PREVIOUS SIMILAR EVENTS

LER 96-012-00, "Feedwater Regulating Valve May Not Close During Steam Line
Break"

e e e )
NARC FORM 3864 5.92)




