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SUBJECT: DOCKET NO. 50-333
LICENSEE EVENT REPORT: 91-033-01 - Voluntary Report

Concerning Potential Torus
Pressure Instrument Errors

Dear Sir

This update report is subt Sted as a voluntary report. i

Questions concerning this report may be addressed to
Mr. W. Verne Childs at (315) 349-6071.

'

Very truly yours,
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cc: USNRC, Region 1
USNRC Resident Manager
INPO Records Center
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UPDATE REPORT - PREVIOUS REPORT DATE: JANUARY 21, 1992

EIIS Codes are in ()

The plant was in normal shutdown with the modo switch in the refuel
position when it was poctulated on 12/19/91 that undeJ Loss of Coolant
Accident conditions, water may accunnlate in primary containment [NH)
pressure suppression chamber (torus) pressure sensing lines causing
significant instrument error. The potentially effected instruments
are for accident monitoring [IP), input to certain Safety Parameter
Display System (SPDS) displays, and for control of reactor building-
torus vacuum breaker isolation valvese On 4/29/92 Engineering
provided the results of calculations, which show that the originally
postulated errors due to water accumulation result in only
approximately one-fourth of a drip leg being filled in 100 days ataccident conditions. As a result, no errors are introduced and this
LER is reclassified as a voluntary report.
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DESCRIPTION

On December 19, 1991, with the plant in a normal shutdown condition
and the modo switch in the refuel position, it was postulated that
during Loss of Coolant Accident (LOCA) conditions, several primary
containment (NH) pressure suppression chamber (torus) inutrnments
could have errors introduced as a result of the condoasation of water
in instrument sensing line.

The instruments affected by the postulated condensation of water in
the sensing line are:

Torus wide-range pressure transmitter 27PT-101Bl. This--

pressure transmitter feeds control room torus pressure
recorder 27PR-10181 (which is cart of post accident
monitoring (IP) system) and plant computer LID) point
EPIC-A-1286 which is part of the Safety Parameter
Display System (SPDS).

Torus narrow-range pressure transmitter 27PT-101B.-

This pressure transmitter feeds control room torus
pressure indicator 27PI-101A (which is part of the post
accident monitoring (IP) system) and plant computer
(ID) point EPIC-A-1294 which is part of the SPDS.

- Torus wide-range pressure transmitter 27PT-101A This
pressure transmitter feeds control room torus pressure
indicator 27PI-101A (which is part of post accident
monitoring (IP) system) and plant computer (ID) point
EPIC-A-1294 which is part of the SPDS.

Torus pressure switch 27PS-110B which senseo-

differential pressure between tts torus and reactor
building (NG) (secondary containment). Pressure switch
27PS-110B provides a signal to open primary containment
(NH) isolation valve 27AOV-101B when torus pressuro is
less than reactor building pressure by no more than 0.5
psi. This allows vacuum breaker 27VB-7 to open and
relieve the vacuum in the primary containment.
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The instrument sensing line connected to the torus contains a vertical
leg of approximately 20 feet which is not sloped back toward the i
torus. During design basis Loss of Coolant Accident (LOCA) conditions
the atmosphere in the torus air space will consist of non-condensable
gases (primarily nitrogen) and water vapor with a relative humidity of
no percent at a temperature of approximately 209'F. At the same time
'he instrument sensing lines, which are routed to an instrument rack
in the same general area as emergency core cooling system pumps srdi

piping, will be a temperature of 104'F or lower.

This differential temperature of more than 100'F results in conditions
in which water vapor in the torus air space will migrate by the
proceso of diffusion to the internal volume of the sensing line where
the partial pressure of the water vapor is lower due to the sensing
line being colder. When the water vapor reaches the relatively cool
sensing line it will be condensed. It was postulated that this
procesr would continue until the conditions that cause the different
partial pressure of water vapor in the two volumes of concern (the
torus air space and the internal voltime of the sensing lines) are
climinated. The collected water in the tubing would, after filling a
drip leg at the lowest point in the tubing, cause the sensed torus
pressure to be higher than the actual pressure. As a result, the
torus pressure information provided to operators on control room [NA)
control panels and SPDS displays could result in improper (or
improperly timed) decisions concerning accident mitigation and
management. Similarly, SPDS displays in the Technical Support Cen'.er
and Emergency Operation Facility (EOF) (NC) would contain the same
erroneous information.

It was also postulated that the collection of water in the sensing
line for the pressure switch which controls the opening of the reactor-

building-torus vacuum breaker isolation valve would result in a
condition in which the vacuum breaker isolation valve would not open
until the torus vacuum is greater thcn the Technical Specification
3.7.A.4.a limit of 0.5 psi. The redundanc pressure switch (which
controls the isolation valve for the redundant vacuum breaker valve)
also contains a vertical leg of approximately 10 feet. As a result,
it was postulated that a similar potential problem existed for the
redundant instrumentation resulting in conditions where the operation
of neither vacuum breaker would take place within the Technical |-
Specification limit of equal to or less than 0.5 psi.
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An examination of plant operating records revealed a similar condition- -|-
e*>ists during normal plant operation for a porticen of each yaar.
During winter months the torus water temperature is normally.
approximately 75'F. At the same time, the temperature of the vertical
portion of the sensing line is approximately 200 to 12*F cooler. 'The
differences in the partial pressure of water vapor in the two volumes-
of concern is much less than that which exists during and following a-
LOCA, resulting in a much slower diffusion of water vapor from the,
torus air space to the instrument sensing line. It should also be

,

noted that the drip leg (collection volume) crinsisting'of
approximately four linear feet of instrument line tubing.is connected
at the lowest point in the instrument sensing line and is periodically.

,

checked for the presence of water. This check for the preaence of '

water is done once each three months during. time periods when primary
containment integrity is not required. Past checks for water have not
indicated that any water actually condenses in the sensing line and
collects in the drip leg.

Engineering calculations were performed to determine the rate at which
condensed water vapor would accumulate during design-basis LOCA and
severe accident conditions. The calculations considered +vo phenomena
which allow water vapor to reach the portions.of the s, g-lines
when condensed water vapor could accumulate and result mansing.
error:

1) Induced flow caused by condensation of water vapor pusned ]
into the sensing lines by pressurization.of the torus to
peak accident pre ar are and

?) Diffusion of water vapor from the torus atmosphere through. '

the sensing lines.;

The calculations show that for a 100 day period with accident
conditions, the maximum volume of accumulated water would fill-
approximately 1 foot of the four foot length,of drip leg. Therefore,
the pressure mnsing instrumentation would not be affected.

Cause and Analysis

The mannitude of the postulated errors in torus pressure sensing
instruments due to an accumulation,of water (if any) was not known.

when thic LER was originally submitted on January 21, 1992.>

Engineering informed the plant of the results of the calculations on
April 29, 1992. Since'the calculations show that the originally
postulated pressure sensing errors will not be introduced by-design
basis LOCA-or severe accident conditions for.a 100 day period the-
postulated event is not-a condition which requires e report under
10CFR50.73. Accordingly this LER has-bsen.reclassitied as|a
"vo' tary" report and no event cause is provided.
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gpgrective Action

1. Calculations were perforr.ed to determine the rate at which water-
would collect in the torus pressure sensing'' lines.

Additional Information L
!

Failed Components: None

Previous Similar Events: None

Reasons for Update Report: This-LER has-been updated to provide.the-
} results of calculations performed to determine the :: te _at which water

would collect in the torus pressure sensing lines, since the-
calculations show that water will not collectLin the sensing lines in
sufficient quantity to result in pressure-sensing errors _during 100
days of accident conditions no " event" as defined by 10CFR50.73-or
NUREG 1022 exists. Accordingly, this LER is also reclassified as a
voluntary report.
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