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Ladies and Gentlemen
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High Pressure Core Spray Minimum Flow Valve Discovered In Closed Position Due To Air In Transmitter Sensing
Lines
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On November 11, 1997, at 1713 hours during testing of the High Pressure Core Spray System (HPCS) (*BG*)
the minimum flow valve was discovered to be closed while the pump was running. No other discharge path for
the pump was open at the time. Upon discovery of the closed valve condition, the operator took immediate
action to open the minimum flow valve, and the test was completed. The HPCS minimum flow valve and the
HPCS system were declared inoperable

I'he root cause for the initial minimum flow valve failure was determined to be air in the flow transmitter
sensing line high point due to a failure to properly vent those lines

I'he sensing line from the HPCS pipe to the
flow transmitter was vented at the high point vent

I'he HPCS pump was tested and no abnormalities noted
Low pressure emergency core cooling systems and the reactor core isolation cooling system were verified to be
operable and capable of performing their safety function at the time of the event. Corrective action includes
developing procedural guidance to specify the appropriate venting requirements for instrument line high point

vents. This event has minimal safety significance
It was subsequently determined that this condition wou t have prevented the fulfillment of a safety function

of a system needed to mitigate the consequence of an ac nt and 1s not reportable. This report is being revised|

to reflect a voluntary submittal and contains no commitme
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Reported Condition

On November 11, 1997, at 1713 hours, with the reactor in Mode 1 (power operation), at 100% power, during
testing of the High Pressure Core Spray Systemn (HPCS) (*BG*) the minimum flow valve was discovered to be
closed while the pump was running. No other discharge path for the pumb was open at the time. Upon
discovery of the closed valve condition, the operator took immediate action to open the minimum flow valve,
and the test was completed. The HPCS minimum flow valve and the HPCS system were declared inoperable.
Subsequent engineering analysis determined that the HPCS system and instrumentation were capable of
performing their safety function and no technical specification inoperable condition existed. This report is
being submitted as a voluntary LER.

Event Description

While performing the “HPCS Quarterly Pump And Valve Operability Test” the operator is directed to change
the suction and discharge paths to facilitate the testing of individual system components. The minimum flow
valve section of this procedure was completed satisfactorily which verified proper automatic and manual
operation of the minimum flow valve. Later in the procedure, the operator noticed the minimum flow valve was
not open and the other discharge paths were closed. The valve should have been open due to low flow and high
pressure at this point of he test. The operator took immediate action to open the minimum flow valve and the
valve remained open. The test was completed and HPCS minimum flow valve and system were declared
inoperable. The applicable technical specification limiting condition for operation was entered.

Investigation and Immediate Actions

Troubleshooting focused on the minimum flow valve logic including the pressure and flow inputs. The pressure
instrument loop for the minimum flow valve was checked from the input to the trip unit through the relay logic
to actually stroking the minimum flow valve. The flow instrument loop was checked from the current input to
the trip unit througk the relay logic overlapping with the previous test. Nothing was identified which mcy have
caused improper valve operation.

Since computer records reviewed after the event indicated higher flow than expected during portions of the
event, the sensing lines from the HPCS pipe to the flow transmitter were checked for air at the in-line high point
vent. Air was found and vented. The transmitter was also vented and no air was found at the transmitter itself.

Subsequently, minimum flow valves on two low pressure injection systems operated erratically and
troubleshooting indicated that air was present at the high point vents in those systems as well.
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Root Cause(s)

"¢ root cause for the initial minimum flow vaive failure was determined to be air in the flow transmitter
sensing line high point due to lines not being properly vented. No other abnormal conditions were discovered
Air was verified to be present at the flow transmitter lines’ high point vents. It was determined the lines were

not veing vented properly due to a lack of procedural guidance that required venting of high point vents

Previous Occurrences

A review of the past five years of licensee event reports and site condition reports indicated no problems where

the HPCS minimum flow valve failed to open. Subsequent to the event descrit 1 in this LER. the minimum

flow valve for two low pressure injection systems behaved erratically due to air in the instrumentation lire high

points. Corrective actions from previous occurrences were inadeqguately implemented or w2re limied

‘O venting
at the instruments instead of the high point vents

Completed Corrective Actions

Maintenance and System Engineering personnel conducted troubleshooting to determine the cause of the
minimum flow valve failure

I'he sensing lines from the HPCS pipe to the flow transmitter were vented at the high point vents to remove

air indicated by troubleshooting

I'he HPCS pump was run and no abnormalities were noted
Following the discovery of air in RHR B and C transmitter sensing lines, a team of engineering, operations
and maintenance personnel reviewed safety related instrumentation to determine other susceptible
transmitters. As a result, six additional locations were vented

An Operations Department Standing Order was issued to direct the ver

't
i

ing of instrument lines with the high
foint veats when necessary

Instrumentation technicians and planners were made aware of the effects of entrapped air on

instrumentation, and the need to vent instrumentation ?:45'.’1 point vents
ong Term Corrective Actions

System configuration will be reviewed to identifv other safety or risk significant instrumentation with high

point vents

Procedural guidance will be developed specifying the appropriate venting requirements for instrument line
2 ¢ ! ¢ £ 1

high point vents. This will include a plan for periodic venting

['raining on this issue will be provided to appropriate operation’s and maintenance personnel
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Safety Significance

he HPCS minimum flow valve performed satisfactorily several times during the test prior to the event. [f it

had been called upon prior to the event, it would have performed its intended safety function. The valve logic

would cause the valve to automatically close if the high flow signal still existed. Since the minimum flow valve

stayed open after it was manually opened, the condition apparently cleared during the first manual opening

stroke. This indicates the minimum flow valve would not have remained shut long enough to damage the pump
in a low flow high pressure condition

'he HPCS pump was not damaged during the relatively short time the minimum flow valve was closed. This is

based on discussions with the vendor, pump operation after the event, and observations of individuals in the

HPCS room while the pump was running after the minimum flow valve was re-opened. A subsegquent HPCS
) |

pump run indicated no degradation of the pump occurred due to this event

in addition, low 1 ECCS ¢

ystems and the RCIC system were verified to be operable and capable of
performing their s

wuon

I'herefore, this event has minimal safety significance
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