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

On July 22, 2006, Beaver Valley Power Station (BVPS) Unit 1 initiated a work activity to replace a manual
isolation valve in the Pressurizer liquid sample line outside of containment. The clearance intended to
close and de-energize the outside containment isolation valve (TV-1SS-100A2) which is a normally open,
fail-close, air-operated valve. The clearance activity isolated the air supply to this valve's solenoid
actuator at approximately 1315 hours; however, the clearance did not provide adequate instructions to
bleed off the trapped air in the valve’s actuator, keeping this valve open. At approximately 2310 hours, an
oncoming Reactor Operator noted during his Control Board walk-down that the valve position indicating
light for containment isolation valve TV-18S-100A2 was indicating open with a clearance tag posted on it.
The valve was placed in the closed position at 2351 hours. BVPS Unit 1 did not comply with Technical
Specification 3.6.3.1 Action a for an inoperable containment isolation valve, which is reportable pursuant
to 10 CFR 50.73(a)(2)(i)(B) as a condition prohibited by the plant Technical Specifications.

The root causes for this event were 1) human performance errors (inattention to detail) occurring during
the development, review/approval and implementation process that resulted in inadequate/incomplete
clearance instructions and 2) supervision/management failed to provide the necessary oversight and
reinforce expectations to ensure that error prevention tools were used during work execution. The safety
significance of this event was very low.
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PLANT AND SYSTEM IDENTIFICATION

Westinghouse-Pressurized Water Reactor {PWR}
Containment Isolation System {JM}

CONDITIONS PRIOR TO OCCURRENCE
Unit 1: Mode 1 at 100 percent power

There were no systems, structures, or components that were inoperable at the start of the
event.

DESCRIPTION OF EVENT

On July 22, 2006, Beaver Valley Power Station (BVPS) Unit 1 initiated a work activity to
replace a 3/8 inch manual isolation valve (1SS-27) in the Pressurizer liquid sample line
outside of containment. A maintenance clearance was initiated to isolate the affected valve
to allow its removal from the 3/8 inch sample line piping. The clearance intended to close
and de-energize the upstream outside containment isolation valve (TV-1SS-100A2) which is
a normally open, fail-close, air-operated solenoid-controlled trip valve. The clearance
activity isolated the air supply to this valve’s solenoid actuator at approximately 1315 hours;
however, the clearance did not provide adequate instructions to bleed off the trapped air in
the valve's actuator, keeping this valve open.

At approximately 2310 hours, the oncoming Reactor Operator noted during his Control
Board walk-down that the vaive position indicating light for containment isolation valve
TV-18S-100A2 was indicating open with a clearance tag posted on it. An attempt to close
TV-1SS-100A2 from the control room was unsuccessful. [The shut air valve isolated both
the air supply and the flow path to the solenoid-operated valve that bleeds off the air
pressure that keeps TV-1SS-100A2 open. With this flow path blocked, the valve actuator
could not bleed off the air and allow the spring force to close the valve.] The control room
dispatched an operator to un-isolate the valve actuator’s air supply so the control room
could close the containment isolation valve using the control room bench board switch
which controls several containment isolation valves. The valve was placed in the closed
position at 2351 hours. The air supply to the valve actuator was then re-isolated. The
valve then remained in its closed position, with its air supply isolated.
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Simplified Sketch of Valves
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REPORTABILITY

At approximately 1300 hours, a maintenance clearance was initiated to isolate sample
system manual valve 188-27 just downstream of the outside containment isolation valve,
TV-1SS-100A2. The air supply to TV-1SS-100A2 was isolated shortly thereafter. Since
the valve’s actuator was not vented, the valve remained open, and was inoperable due to
it not being capable of automatic closure. The upstream inside containment isolation
valve (TV-1SS-100A1) remained in its normally open position during this time (which was
not intended to be closed). Although the next further upstream valve inside containment,
TV-1SS-108, remained in its normally closed position, it did not have its power removed.

BVPS Unit 1 Technical Specification 3.6.3.1, Action a states “With one or more
penetration flow paths with one containment isolation valve inoperable, isolate the
affected penetration flow path within 4 hours by use of at least one closed and deactivated
automatic valve, closed manual valve, blind flange, or check valve with flow through the
valve secured, . .. Otherwise, be in at least Hot Standby within the next 6 hours and in
Cold Shutdown within the following 30 hours.”

Since there was no closed and de-energized automatic valve, no closed manual valve, no
blind flange or a check valve with flow secured, then BVPS Unit 1 did not comply with
Action a within 4 hours of TV-1SS-100A2 becoming inoperable and was not in Hot
Standby within the following 6 hours since TV-1SS-100A2 was not closed and
de-energized until approximately 10.6 hours after its air supply was initially isolated.
Thus, this was an inadvertent non-compliance with Technical Specification 3.6.3.1, and is
reportable pursuant to 10 CFR 50.73(a)(2)(i}(B) as a condition prohibited by the plant
Technical Specifications.
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CAUSE OF EVENT

There were two root causes for this event. Human performance errors (inattention to detail)
occurred during the development, review/approval and implementation process that resulted
in inadequate/incomplete clearance instructions. Two independent reviews and a final
Operations department approval failed to identify that the clearance did not provide
adequate information to ensure desired execution, and failed to recognize the potential
technical specification applicability to this evolution. These failures were attributed to
various mindsets about the sequence of instructions, and a lack of a questioning attitude.

A second root cause was that supervision/management failed to provide the necessary
oversight and reinforce expectations to ensure that error prevention tools were used during
work execution. Human performance tools, such as pre-job briefing, questioning attitude,
effective peer checks, post-job briefings, etc. were not effectively utilized during clearance
posting.

SAFETY IMPLICATIONS

Upstream containment isolation valve, TV-1SS-100A1, remained fully operable during this
entire event, and would have performed its containment isolation function should it have
been called upon to function. The next further upstream valve from TV-1SS-100A1 was
TV-18S-108 which is a remote manual valve, remained in its normal fully closed position
the entire time. Thus, there was no potential for any single failure which could cause both
TV-18S-108 to open and prevent TV-1SS-100A1 from closing. However, this
combination of two valves did not meet Technical Specification 3.6.3.1 Action a criteria.

The probability of TV-15S-108, a normally closed remote manual air operated valve,
transferring open is 2.5E-06 per hour, while the probability of the upstream containment
isolation air operated valve, TV-1SS-100A1 failing to close on demand is 4.5E-03.
Assuming that a valid containment isolation signal was received during the period that
TV-1SS-100A2 was unable to perform its function (from 1315 hours until 2351 hours on
July 22, 2006), the probability of having the affected containment penetration unisolated
would be the product of these two probabilities multiplied by the duration of the event or
1.2E-07. This is considered to be of very low risk significance when considering this low
probability of occurrence, the 3/8" penetration line size, and the frequency of having an
actual containment isolation signal during the approximate 10.6 hour duration of the
event.
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CORRECTIVE ACTIONS

1. Upon discovery, actions were immediately taken to close and de-energize the affected
containment isolation valve.

2. The causes of this event and the related ineffective human performance behaviors will
be reviewed with BVPS Unit 1 and Unit 2 Operations personnel involved with the
clearance process.

3. A repetitive administrative task will be developed for Operations supervision/
management to perform field observations that focus on the use of human performance
tools during clearance activities to ensure Technical Specification references are
provided. Operations Management will reinforce expectations for clearance
development.

Completion of the above and other corrective actions are being tracked through the BVPS
corrective action program.

PREVIOUS SIMILAR EVENTS

A review found no prior BVPS Unit 1 and one prior BVPS Unit 2 Licensee Event Report
within the last three years for an event involving a containment isolation valve or a work

clearance:

¢ BVPS Unit 2 LER 2005-001, “Containment Isolation Valve Relay Failure Unknowingly
Leads to Technical Specification Noncompliance.” BVPS Unit 2 LER 2005-001
involved a cascading component failure, which is not similar to BVPS Unit 1 LER
2006-003 event.

COMMITMENTS

There are no new commitments made by FirstEnergy Nuclear Operating Company for
BVPS Unit 1 in this document.
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