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BACKGROUND INFORMATION

There are two trains of auxiliary feedwater (AFW) (EIIS Code: BA) 1
each consisting of one steam-driven auxiliary feed pump designed |
to deliver a minimum of 450 gpm at 600 psig at the design !peed of |
4430 rpr. AFW flow is controlled both by air operated steam

admission valves (MS-PICV-1206A & B) to the Terry Turbines and by

air operated feedwater bypass valves located in each of th: four

main feedwater lines. Each steam admission valve controls steam

flow to maintain a constant preset steam pressure at the iilet to f
the Terry Turbine. Each steam admission valve receives cortrol '
input from two controllers via a 3-way solenoid valve. The |
solenoid is normally energized allowing the signal from the manual ‘

controller, If the AFW system automatically actuates due to
either two main feed pump circuit breakers opening or two out of
four steam generator wide range )evels less than 45 percent on
train A or B (30 second time delay) or if vital power is lost, the
3-way solenoid valves will then reposition, aligning a preset
signal to partislly open the stear. admission valves. This preset
signal was selected to ensure that the Terry Turbines do not
overspeed, In addition, all 4 AFW bypass valves will go fully
open. The auto actuation feature has to be subsequently reset at
the control board to allow operators to manually control AFW flow.

EVENT DESCRIPTION

On August 20, 1990, at 1515 hours with the plant in Mode 1 at 9.5
percent power, an engineering evaluation revealed that the
automatic actuation portion of the AFW system did not meet the
design basis requirements necessary to declare it operable based
on the following two issues., First, it was determined that the
calculated flow rate achieved by automatic initiation alone is not
sufficient to assure that the c.riteria of the design basis loss of
feedwater analysis are met. The automatic initiation system was
designed to only partially open the steam admission valves. With
the partial stroke of the valves, the turbine would not achieve
design speed., The flow calculations had assumed that the pump
operated at design speed. Thus, the calculated delivered flow
rate would be reduced by approximately 15 gpm. With the lower
pump speed that is developed by the autmmatic initiation system,
the flow calculation does not demonstrate adequate flow to meet
the loss-of-feedwater criteria without operator action to further
oren the steam admission valve., Increasing the steam admission
valve automatic initiation set point was considered. However, the
dynamic effects associated with the quick opening of the valve to
a more open position than the current setting could possibly
result in a turbine overspeed trip or a lifting of the steam
relief valve protecting the turbine. If the turbine trips, local
operator action would be necessary to restart the turbine. Thus,
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Based upon a review of the Emergency Operating Procedures, CYAPCO
has concluded that there is sufficient time for the operators to
take action to increase flow from the value established by the
automatic initiation system. The Emergency Operating Procedures
require the operator to establish an AFW flow of 320 gpm. This is
required in Step 2 of ES-0.1, Reactor Trip Response. Transfer to
ES~0.1 occurs from Step 4 of E~0, Reactor Trip or Safety
Injection., Because of the fact that increasing AFW flow is one of
the first steps in the response to a loss of feedwater and that
the importance of AFW is stressed in training, it is reasonable to
assume that the operator would adjust AFW flow to the required
amount within the analysis assumption of approximately 4 minutes.

CYAPCO has demonstrated the reasconableness ¥ this assumption
during operator requalification at the plant-snecific simulator,.
During transient situations on the simulator, operators typically
manually initiate AFW flow within 30 seconds, thus precluding
automatic initiation (except in those cases where both main feed
pumps trip and auto AFW initiation occurs within 30 seconds). The
simulator training experience validates the assumption of allowing
approximately 4 minutes for operators to manually adjus\ AFW flow
to the level necessary to support the safety analysis assumptions.
The dependence on operator action has only a small impact on the
probubilistic risk assessment based on the high reliability of
operator action to control AFW flow, as eviderced by numerous
observations on the contvol room simulator, therefore the safety
significance is considered small.

It was also concluded that the operability of automatic initiation
of auxiliary feedwater is dependent upon control air. However,
this dependence lasts only for the few seconds required to stroke
the steam admission valves. While control air is a non-Category 1
system, it is a highly reliable system. Control air is required
for normal operation, and as such is cperable whenever the plant
is at power. The system is equipped with accumulators so that
even in the event of a failure of the compressors at the time when
automatic initiation is requirvd, air pressure would still be
available during the short time period required for the valve
stroke.

While the air lines have not been explicitly analyzed and as such
it cannot be proven that they are able to withstand a seismic
event, an engineering review supports the conclusion that the air
lines would likely not fail in a seismic event., Based upon the
above, the safety significance is considered small.
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CORRECTIVE ACTION

approved to allow for continued operation for one cycle.
term corrective actions include appropriate modifications
AFW system to meet design basis requirements,.

ADDITIONAL INFORMATION

None

PREVIOUS SIMILAR EVENTS

None

The immediate corrective action was to remain below 10 percent
power where the automatic initiation feature of AFW is not
required. A change to the plant's Technical Specification was

Long
to the

-

NAC FORM deas

*U S GO 19860 624 530466



