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IDENTTFIES THAT CONTAINMENT l'RESSURE COULD EXCEED FSAR VALUES DUE TO
INADEQUATE DESICN

!Licensee Event Report (LER) 90-007 18 attached. This event-is reportable to
the NR'c per 10CFR50.73(a)(2)(ii) . ,
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ABSTRACT |

At 1500 hours on April 18, 1990 the Plant was in cold shutdown, with the
Primary Coolant System at approximately 135 degrees F and 265 pain. During

i

| review of the main steem line break (MLSB) analysis being performed as part
,

of the replacement steam generator (RSG) effort. it was determined that the
current steam generator installation could result in containment pressures
that exceed values referenced in the Final Safety Analysis Report (FSAR)I

| during MSLB scenarios where the break size is less than 100% of the steam- |
line cross sectional area.

The condition described in this report was caused by inadequate design, and
involved personnel error. As corrective action, a modification was installed
to close the feedwater regulator valves on high containment pressure. An
analysis which reflects this modification indicates that peak containment -

pressure for the identified scenarios is now within the design basis, and
that the MSLB analysis in the FSAR now reflects the limiting case for
containment pressure. We will continue to work with deM gners throughout ,

the RSG effort to ensure that MSLB analysis requirements are met and that ;

Plant specific analysis inputs are identified. Also, additional technical ,

review requirements are now in procedures used for accident and transient
analysis. The condition described in this report did not involve failure of
a component or system.

***J"" "500590-0020-NLO 2** 1

- ___ _. __ _ ___ _ _ _ _ . -.



r
|7 *J*. ,.

l'
L

'' *
4 m .

EVENT DESCRIPTION

At 1500 hours on April 18- 1990 the Plant was in cold shutdown, with the
primary Coolant System (AB) at approximately 135 degrees T and 265 pein..
During review of the main steam (SB) line break (MS' ; .<. Tysis being
performed as part of the replacement steam generater (RSG |BLp.) effort it

- was determined that the current steam generator it stallas .on could' result in
peak containment -(Nil) pressures in excess of the d6 'r pressure (55 psig)
referenced in the Final Safety Analysis Report (FSAh - This potential
overpressure condition exists for certain MSLB scenat4cs where the break size
is less than 100% of the equivalent main steam line cross sectional area.-

The MSLB transient described in the FSAR assumes that a steam line break
- equivalcut to 100% of the cross section area of the main steam line-piping is
the most Itmiting MSLB with respect to containment pressure. Mitigation of
this MSLB transient was provided in the original Palisades design. in part,
by an engineered safety feature that initiates closure of the main feedwater
regulator valves (90) and regulator bypass valves on low steam generster
pressure. The feedwater regulater valve and regulatory bypass valve closure-
feature is part of the steam generator isolation function provided by the
main steam isolation signal (MSIS) (JE) and is initiated when steam generator
pressure is reduced below 500 psia.

During the course of analyses performed to support the RSG effort it was
identified _that the duration of an MSLB accident was considerably lengthened
by a steam line break that was less than _100% of the main steam line cross
sectional area. When compared to the large break MSLB analysis for the
currently installed steam generators, the reduced break flow that results
during smaller steam line breaks increases the time needed to reduce steam
generator pressure below the MSIS initiation setpoint by up to approxinsitely
20-30 seconds. During this additional time, a significant amount of
feedwater is introduced to the faulted steam generator. This additional~

,

! feedwater increases the amount of steam generator inventory available for
blowdown to the containment, and results in a calculated containment
pressure that is greater than design.

!! CAUSE OF EVENT
!

The condition described in this report was caused by inadequate design, and
resulted because the methodology.that was used by the Nuclear Steam Supply __
System supplier to assess the effects of MSLB transients on containment.
pressure incorrectly assumed that the largest break area that would result in

~

|: blowdown.of pure steam also constituted the most limiting design case for
' containment pressure, and that the palisade's design is atypical of other

Combustion Engineering plants in this regard, they didLnot realite the~ impact
of this difference on containment pressure during previous analyses. The
condition described in this report did not involve an' action that was not in

L accordance with an approved procedure, an unusual condition of'the workplace.
, failure of a component or system, or inoperability of a component, system.:or

structure.
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CORRECTIVE ACTION. !

i
As corrective action, a modification (FC-906) was installed prior to
restarting the plant that provides a closure signal to the main feedwater i

regulator valves and main feedwater regulator bypass valves on.high
containment pressure (setpoint approximately 3.7 psig). Closure of,the
feedwater regulator and regulator bypass valves on high containment pressure
provides faster response than the low steam generator pressure initiated main

.

steam isolation signal (MS1S) that was'previously used to limit' steam
generator blowdown during an MSLB transient, and will act in parallel with
the MS1S steam generator isolation feature.

An analysis of- the effects of variously sited MSLBs on containment pressure ,

-has been performed in the post-modification configuration and indicates that *

maximum containment pressure for the most limiting case is=now within the
containment pressure design basis referenced in the FSAR. This analysis also
indicates that the main steam,line break analysis. currently described in the .

FSAR, which considers a steam line break area that is equivalent to 100% of
the main steam line cross sectional area, is now the most limiting case for
containment pressure.

Accident and Transient Analysis engineers will continue to work with
Combustion Engineering designers throughout the RSC project to ensure that-
the reqcirements for MSLB analyseo are met. This effort vill include
attention to Palisades specific design details which may conflict with
methodology assumptions that are typical at other plants. . Also,' additional
technical review requirements are now included in procedures used for
accident and transient analysis such that a condition .stmilar to the one
described in this report, where previous MSLB analyses did not-meet' design
requirements due. to plant specific design featuren, would now be identified
during the technical review.

ANALYSIS OF EVENT

An actual MSLB event has not occurred at palisades. As a result, the
condition described in this report did not adversely impact the operational
safety of the plant, or the safety of plant personnel or'the general public.
Analyses indicate that the initial Plant design was adequate'to ensure that
maximum containment pressure would be within the FSAR design value for
containment pressure, through the use of existing engineered safety features,
following an MSLB which involved a steam line break sized greater.than
approximately 30% of the main. steam line cross sectional area. For steam
line breaks sized smaller than 30% of the cross sectional area of'the main
steam lines, the ability of the containment structure to maintain structural
integrity at a pressure equal to 1.5 times the FSAR design value has been
analyzed. Also the containment air coolers, which are not-credited in the-
MSLB analysis, could be used to reduce peak containment pressure during-a MSLB.
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' ADDITIONAL INF0 gATION. -

,

;,

' I previous condition involving; the NSLB ' analysis' described in the FSAR was ~ !

reported in LER.87-039. 'The condition described'in this previous 1LER . J .';-

' involved the charging, pump .'(BQtP) ' auto-start feature, and was ~ not directly, j

- related to the' condition described-in this report.-
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