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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines) (16)

On August 28,1991 it was discovered that a single active failure of the hotwell make-up valve (2-CN-241) could
result in a diversion of water from the Condensate Storage Tank (CST) to the Condenser Hotwell such that sufficient
volume would not be available in the CST for Auxiliary FeedWater (AFW) requirements to cooldown the Reactor
Coolant System. ,

|
,

The cause of this condition was a failure to consider single failure scenarios in the original design requirements for
condensate make-up to the AFW System. |

!

To correct this deficiency, actions were taken to ensure that the CST was maintained at a level that would ensure
, sufficient water volume was available even if a single failuro of the hotwell make-up valve were to occur.
| Additionally, the trim package for the hotwell make-up valve was changed such that CST drainage to the condenser
l hotwell would be lessened. The applicable calculations shall be reviewed to verify CST volume losses caused by the

single failure of the hotwell make-up valve and the applicable Emergency Operating Procedures will be revised to
specify required operator actions. An evaluation shall be performed to identify if system enhancements are
necessary to ensure the CST has adequate water volume to meet postulated accident requirements.
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1. Description of Event

On August 28,1991, during a single failure vulnerability review of facility safety systems, it was discovered that a
single active failure of the hotwell make-up valve (2-CN-241) [ISV) could result in a diversion of water from the
Condensate Storage Tank (CST) [KA] [TK) to the Condenser Hotwell such that sufficient volume would not be
available in the CST for Auxiliary FeedWater (AFW) [BA] requirements to cooldown the Reactor Coolant System !

(RCS) [AB]. At the time of discovery of this condition, the plant was in Mode 5 at 0 percent power.

The original reportability evaluation for this deficiency concluded that this condition was not reportable under
10 CFR 50.73 since during cycle 11 the CST inventory was sufficiently higher than the Technical Specification ;

(TS) required limit of 150,000 gallons. Therefore, even with the postulated single failure of the hotwell make-up l

valve, sufficient volume would have been available to meet FSAR Chapter 14 RCS cooldown requirements.
' However, the original reportability evaluation did not address CST levels prior to cycle 11 and since the facility

,

|
TS only require 150,000 gallons of water be maintained in the tank, it cannot be easily shown that CST levels
were sufficient prior to cycle 11. This deficiency was discovered on June 26,1997.

The hotwell make-up valve closes on a low-level condition in the CST, on a loss of control air, or on a loss of
power to its solenoid. Credible failure modes for this valve include a failure of the valve control system or a ;

binding of the valve internals. The potential draindown of the CST is enhanced by the fact that condenser ,

vacuum is maintained following a plant trip due to the continued operation of the circulating water pumps. Even
if the pumps were to fail, degradation in condenser vacuum due to inleakage could be minor over the first 30
minutes. Therefore, operator action is credited for manually closing the valve within 30 minutes of the valve
failing to close. An additional aid to the operator, which resulted from another facility modification, was the
modification of the CST low-level alarm so that it alarmed at 62 percent (168,000 gallons).

This condition is considered to be reportable under 10 CFR 50.73(a)(2)(ii)(B), any condition that was outside the
design basis of the plant.

II. Cause of Event

The cause of this condition was a failure to consider single failure scenarios in the original design requirements
for condensate make-up to the AFW System.

Ill. Analysis of Event

The primary function of the CST is to provide an adequate source of make-up water for the condensate and
,

feedwater system via the condenser hotwell and for the AFW System. The make-up to the condenser hotwell is ;

controlled by the hotwell level control system modulating the make-up valve 2-CN-241. The CST level control
system monitors the CST level and closes 2-CN 241 if the tank level reaches the low level interlock to ensure the

;

TS minimum volume of 150,000 gallons. j

A single failure of 2-CN-241 coincident with an AFW initiation could have resulted in a loss of CST inventory to
the condenser hotwell. However, the affect of this single failure is minimized by the fact inat CST water volume
is typically maintained above the Technical Specification required volume and by the fact that makeup to the
CST from other water sources (non-credited) is possible during a postulated acident. Therefore, this condition is

, not considered to be safety significant.
I
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IV. Corrective Action l

As a result of this event, the following actions have been, or will be, performed.

1. In 1991 a night order was issued to maintain the CST level at 76 percent (190,000 gallons) until the |
potential leakage to the condenser hotwell could be minimized by throttling an associated isolation valve.

|
2. In 1992 the trim package for the hotwell make-up valve was changed to reduce port trim such that water

draindown from the CST through the condenser hotwell valve would be lessened. I

3. The applicable Emergency Operating Procedures will be revised prior to entry into Mode 4 from the i

current outage to determine appropriate action to remotely isolate the hotwell make-up valve if it fails to -

close in response to a low-level alarm. l

4. An evaluation shall be performed prior to entry into Mode 3 from the current outage to review appropriate
calculations relating to CST volume losses caused by a single failure of the hotwell make-up valve and to
evaluate the need for system enhancements to ensure the CST has adequate water volume to meet
postulated accident requirements. ;

1

V. Additional Information |

Similar Events

Previous LERs that involve single failure vulnerabilities include:

96-022: This LER documented a deficiency in which it was determined that a single failure of the hydrogen
purge valve interlock to the Enchnure Building Filtration System (EBFS) heaters would de-energize the
heaters for both trains of emergency charcoal filtration that service the Spent Fuel Pool and the EBFS.
The cause of this event was an errorin the original design of the hydrogen purge valve interlock.
A design change was implemented to correct the single failure susceptibility of the EBFS heaters.

96-017: This LER documented a deficiency in which it was determined that the hydrogen monitoring system I
does not meet the single failure criterion. Existing procedural guidance required that alternate electrical
power be established by installing a temporary jumper to the respective outside containment isolation ;

valve that could be potentially de-energized following a loss of a single DC bus. It was concluded that '

this guidance did not meet the single failure criterion. Corrective actions included a design change to
permanently re-power the outside containment sample line isolation valves to meet the single failure
criterion, and a continuing investigation to verify that the post accident sampling system and hydrogen
monitoring system comply with their design basis.

| 94-015: This LER documented a deficiency in which it was determined that the Automatic Auxiliary Feedwater j

Initiation control circuit did not meet the single failure criterion. The single failure identified was a short !

circuit across two conductors of the actuation relays associated with the initiation logic matrix.
Corrective action for this deficiency included an evaluation to determine if a design change was
necessary.

I Energy Industry identification System (Ells) codes are identified in the text as (XX].
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