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On July 13, 1995, with the plant in Mode 1 at 100% power, while performing a surveillance test on the turbine
driven auxiliary feedwater pump (TDAFW), the pump did not start within one minute as required by the Technical
Specifizations. The pump started in approximately three and a half minutes. The cause of the surveillance failure
was attributed to the governar valve position. A contributing factor was the presence of water in the steam
admission lines. The condition rmade the TDAFW pump inoperable for a period of ime that exceeced the
Technical Specification Action Statement,

The investigation following the event determined that the TDAFW governor valve must be in an open position at a
rack setting of five or greater for the turbine to be considered operable. The previous experience was that the
turbine would start within the required time regardiess of the governor valve initial position. This was based on
information from the vendor which assumed there was little or no water in the steam admission lines. The
investigation also determined that a contributing factor was water in the steam admission lines upstream of the

steam admission valves.

The corrective action and action to prevent recurrence was to revise procedures to require the governor valve to
be in an open position at a rack setting of five or greater. Design improvements were previously made, and other
procedure changes were recently made to rinimize the potential for condensate accumulation in the steam
admission lines. Also the frequency of the TDAFW surveillance testing was increased to provide additional
assurance of operability.

The event had moderate safety significance because the other two motor —driven auxiliary feedwater pumps
remained operable in accordance with Technical Specifications. A loss of offsite power would result in the

motor —driven AFW pumps being powered from emergency electrical buses. With a loss of all AC power (station
blackout) the TDAFW pump would have functioned with a delayed start to mitigate any accident requiring this
pump.
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! Rescription of Event

On July 13, 1995, with the plant in Mode 1 at 100% power, while performing a surveillance test on the
turbine driven auxiliary feedwater pump (TDAFW), the pump did not start within one minute as required by
the Technical Specifications. The pump required approximately three and a half minutes to start. At the
time of the surveillance both of the motor driven auxiliary feedwater pumps were operable. An
investigation following the event determined that the cause of the surveillance failure was an incorrect
governor valve position, and a contributing factor was water in the steam admission lines

The governor valve position is indicated by the relative position of the govemor setting. The rack is
marked from 0 to 10. At the start of the failed surveillance, the governor valve w. s in a closed position at a
rack setting between 0 and 1. Following the failed surveillance it was determined through diagnostic
testing and evaluation, that the governor vaive must be in an open position at a rack setting of five or
greater for the turbine to be considered operable

When the turbine is shutdown, the governor valve goes to its full closed position. As part of the
restoration, the surveillance procedure then requires the trip valve to be opened, which releases any
trapped steam through the governor valve. This reopens the governor valve. The governor valve is thus
left in an open position following the surveiliance

Prior to the failed surveillance, the last operation of the TDAFW pump was on June 2, 1995. It was
observed that the governor rack sefting was between 0 and 1 approximately one week prior to the failed
surveillance of July 13, 1995. When the turbine was shutdown and when the rack setting was observed, it
was considered to be an acceptable condition for the governor vaive to be closed

The information provided by the turbine vendor and our diagnostic tests showed that the turtine will start
regardiess of the governor valve initial position (although water affects the start time). Once the turbine
begins to roll, the governor will automatically reposition the governor valve, regardiess of its initial position
and the turbine starts as designed. However, our investigation determined that the presence of water in
the steam admission linas will delay the start of the turbine until the water clsars the governor valve, This
delay can prevent the pump from meeting the one minute start time that is required by the Technical
Specifications

it was noted during the start test on July 13, 1995 that the amount of condensate exiting the turbine
discharge was greater than normal. The investigation of this determined that a contributing factor to the

aelayed start was water in the steam admission lines potentially upstream of the steam admission valves

The condition made the TUAFW pump inoperable for a period of time that exceeded the Technical
Specification Action Statement. Ac cordingly, the event is reported under 10CFR50.73(a)(2)())(B), as a
conaition prohibited by the Technical Specifications

A review of the previous surveillance tests showed that the governor rack setting at the start of the prior

tests was greater 3. Therefore, the previous surveillances were conducted with the govemor valve

positioned at a mid-—-open position. In those cases the turbine was tested su ccessfully

The cause of the su nce fallure was attributed to the governor valve position. A contributing factor
was water in the steam 2dmission lines. The investigation following the event determined that the TDAFW
governor valve must be in an open pos C or greater for the turbine to be

consiGered operable. This position ensures that the potential water in the lines does not cause an

@xcessive start ime. The previous experience was that the turbine would start within the required time

regardiess of the governor valve initial prsition. This was based on information from the vendor which

assumed there was little or no water in the steam
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The information provided by the turbine vendor and our diagnostic tests showed that the turbine will start
regardiess of the govamor valve initial position (although the start time is affected by water). Once the
turbine begins to roll, the governor will automatically reposition the governor valve, regardiess of its initial
position, and the turbine siaic as designed. However, our investigation determined that the presence of
water in the steam ad:nission line> will delay the start of the turbine until the water clears the governor
valve. This delay can prevent the pumn from eeting the one minute start time that is required by the
Technical Specifications.

It was noted Zuring the start test that the amount of condensate exiting the turbine discharge was greater
than normz . The investigation of this determined that a contributing factor to the delayed start was water
in the steam admission lines potantiaily upstream of the steam admission valves.

The plant had experiencad ;ome problems in previous years with water accumulation in the lines between
the admission valves an. the qovernor valve. During the spring 1995 refueling outage, improvements
were made to preve ' these problems. Maintenance was done on the steam admission valves to improve
their ieak tightness, and a contini.ous drain system was installed on these lines to remove any condensate
accumulation downstream of the admission valves. These improvements have been effective. However,
they were not applicable to tre lines upstream of the admission valves. The increased leak tightness of the
admission valves may have reduced the potential for condensate downstream of the valves, and increased
the potential for condensate upstream of the vaives. The condensation in either location is a contributing
factor to the root cause, which is the governor vaive position causing a delayed start.

Analysis of Event

The event is reportable under 10CFR50.73(a)(2)(i) (B}, as a condition prohibited by the Technical
Specifications. The Technical Specifications require verification that each AFW pump starts as designed
automatically upon receipt of an AFW actuation signal on an 18 -month surveillance frequency. The
surveillance program includes a quarterly cold start test which is much more frequent than the 18 -month

Technical Specification requirement. On July 13, 19985, the TDAFW pump did not start within one minute,
as require~ vy Techmcal Specifications, but did start in three and a half minutes.

The event had moderate safety significance because the other two motor--driven auxiliary feedwater
pumps remained operable in accordance with Technical Specifications. The operability of the Auxiliary
Feedwater System ensures that the Reactor Coolant System can be cooied down to less than 350°F from
normal operating or accident conditions coincident with a total loss —of - offsite power. A loss of offsite
power would result in the motor —driven AFW pumps being powered from emergency electrical buses.
With a loss of all AC power (station blackout) the TDAFW pump would have functioned with a delayed start
to mitigate any accident requiring this pump.

Corrective Action

The corrective action and action to prevent recurrence was 1o revise procedures to require the governor
valve to be in an open position at a rack setting of five or greater. To minimize the potential for condensate
accumulation downstream of the acmission valves, improvements were already made in the spring 1995
refueling outage. To minimize the potential for condensate accumulation upstream of the admission
valves, a procedure for frequent blowdown of the lines was implemented. A design review of the steam
traps concluded they were adequately designed. In addition, an accelerated surveillance schedule for
turbine start testing was implemented to provide increased confidence in the operability of the pump.
Successful tests will permit the test frequency to be gradually returned to the normal quarterly frequency.

NRC Form 3664 (5-82)
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v Additional I/ - mation

not relatac to the current reported event,

the current reported event.

ElS Codes

Systern

Auxiliary Feedwater System — BA
Components

Pump - P

Licensee Event Report 84 -014 00 reported the “Terry Turbine Auxiliary Feedwater Pump Surveillance
Failure Due to Trip Linkage Problems.” That LER described problems with incorrect trip valve linkage
adjustments, which resulted in the turbine failure to start The cause and corrective action cf that LER are

Licensee Event! Report 84 -011-00 reported the “Manual Reactor Trip Due to Main Steam Isolation Valve
Faillure During Part - Stroke Test.” During the reactor trip the TDAFW pump automatically started as
oesigned, but tripped on overspeed after eight seconds due to a control valve/governor linkage problem.
That LER described problems with incorrect trip valve linkage adjustments, which resulted in the turbine
failure to start. The cause of the overspeed and corrective action reported in that LER are not related to
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