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

On September 20, 2010, Dominion Energy Kewaunee (DEK) determined that both safety injection (SI) pumps
had previously been rendered inoperable contrary to Technical Specifications (TS) requirements. The onsite
NRC Resident staff had questioned the appropriateness of shutting the isolation valves on the common
minimum flow recirculation line for both SI pumps while the reactor was in power operation mode. These valves
had been routinely shut for short periods in the past to conduct required pump and valve testing. As a result of
the evaluation of this condition, DEK determined that certain postulated accident scenarios could result in the Sl
pumps running when the recirculation line was needed for pump operability. Consequently, shutting the
recirculation line isolation valves rendered both SI pumps inoperable. The recirculation valves were open and
both S| pumps were in an operable status when this determination was made. DEK subsequently implemented
administrative controls to preclude shutting these valves when the Sl pumps were required to be operable.
Kewaunee Power Station (KPS) TS do not allow both Sl pumps to be inoperable concurrently, resulting in this
condition being a violation of TS requirements.

This event is being reported pursuant to 10 CFR 50.73 (a)(2)(i)}(B), any operation or condition which was
prohibited by TS; and, pursuant to 10 CFR 50.73 (a)(2)(v), any event or condition that could have prevented the
fulfillment of a safety function.
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Event Description:

On September 20, 2010, Dominion Energy Kewaunee (DEK) determined that both safety injection (SI) [BQ]
pumps [P] had previously been rendered inoperable contrary to Technical Specifications (TS) requirements.
The onsite NRC Resident staff had questioned the appropriateness of shutting the isolation valves (SI-208 -
and SI-209) [ISV] on the common minimum flow recirculation piping line for both SI pumps while the reactor
was in power operation mode. These valves had been routinely shut for short periods (about one hour) in
the past to conduct required pump and valve testing. :

Valves SI-208 and SI-209 are series valves on the common minimum flow recirculation line for the two S
pumps. This recirculation line runs from the outlet of each S| pump, combining into a common piping
header, and connecting to the refueling water storage tank (RWST) [TK]. The line provides minimum
recirculation flow capability for each S| pump to prevent pump damage should the pump be running without
an adequate discharge flow path. The S| pump shutoff head (2195 psig) is above the reactor coolant

system (RCS) [AB] pressure setpoint for Sl actuation (1815 psig). As such, the pumps were expected to
generate adequate flow into the RCS (without the need for recirculation flow) in the event they were called
upon to operate to mitigate a postulated accident.

As a result of the evaluation of this condition, DEK determined that certain postulated accident scenarios
could result in the SI pumps running while reactor coolant system pressure was above the pumps’ shutoff
head. With the minimum flow recirculation line isolated under such a condition, a lack of minimum water
flow through the pump may result in damage to the pump internals within a short period of time. Therefore,
the recirculation line provides a required support function for SI pump operability. Consequently, shutting
the recirculation line isolation valves rendered both S| pumps inoperable. Kewaunee Power Station (KPS)
Technical Specifications (TS) do not allow both S| pumps to be inoperable concurrently, resulting in this
condition being a violation of TS requirements.

Both recirculation valves were open and both SI pumps were in an operable status when this determination
was made. DEK subsequently implemented administrative controls to preclude shutting these valves when
the S| pumps were required to be operable.

A subsequent review of this condition determined that plant procedural steps, directing closure of valves SI-
208 and SI-209 to support performance of pump and valve testing, existed since shortly after the initial plant
operating license was issued in December 1973. These valves had been procedurally shut in the past both
to periodically test the operation of the valves themselves and to support testing of the containment sump
outlet valves (SI-350A/B and SI-351A/B) [V]. SI-208 and SI-209 were required to be shut during testing of
the containment sump outlet valves due to an electrical interlock [IEL] between these sets of valves that
prevents containment sump water from being pumped into the RWST.

KPS TS 3.3.b, “Emergency Core Cooling System”, states (in part) the following.

1. The reactor shall.not.-be made critical unless the following conditions are'satisfied, except for
LOW POWER PHYSICS TESTING and except as provided by TS 3.3.b.2 and TS 3.3.b.4.

A. TWO SI/RHR trains are OPERABLE with each train comprised of:

1. ONE OPERABLE safety injection pump.
2. ONE OPERABLE residual heat removal pump.
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2. During power operation or recovery from an inadvertent trip, ONE SI/RHR train may be
' inoperable for a period of 72 hours.

KPS TS 3.0, “Limiting Conditions for Operation”, states (in part) the following.
¢. Standard Shutdown Sequence

When a LIMITING CONDITION FOR OPERATION is not met, and a plant shutdown is required
except as provided in the associated ACTION requirements, within one hour action shall be initiated
to place the unit in a MODE in which the Specification does not apply by placing it, as applicable, in:

1. Atleast HOT STANDBY within the next 6 hours,

During periods from shortly after initial plant operation in 1973 to September 2010, with the reactor in power
operation mode, both S pumps were rendered inoperable due to their required supporting minimum flow
recirculation line being isolated. Consequently, the TS limiting condition that a minimum of one S train be
operable during power operation was not met. Additionally, both Si pumps were likely inoperable during
certain of these periods in excess of one hour without action being initiated to shut down the unit as required
by TS 3.0.c, also resulting in a violation of TS requirements.

Time periods that the recirculation line was isolated were not required to be recorded. As such, precise
times of when these valves were closed are unavailable. However, an assessment of the associated
procedures determined that a typical length of time during which the recirculation was isolated, though
varied, was about one hour. Two test procedures were associated with this activity; one was performed at a
monthly interval, the other at a quarterly interval. The total time during the past year (mid-September 2009
to mid-September 2010) that the Sl recirculation line was isolated was determined to be about 29 hours.
The line was isolated about 87 hours during the past three years.

This event is being reported pursuant to 10 CFR 50.73 (a)(2)(i)(B), any operation or condition which was
prohibited by TS; and, pursuant to 10 CFR 50.73 (a)(2)(v), any event or condition that could have prevented
the fulfillment of a safety function.

Event and Safety Consequence Analysis:

The Sl system is a subsystem of the emergency core cooling system (ECCS). The function of the ECCS is
to provide core cooling and negative reactivity to ensure that the reactor core [AC] is protected after a design
basis accident. In the injection phase of ECCS operation, borated water is taken from the RWST and '
injected, via the S| pumps, into the RCS. The Sl system consists of two 100% capacity trains that are
interconnected and redundant such that either train is capable of supplying 100% of the flow required to
mitigate the accident consequences. The Sl system is actuated upon receipt of an Sl signal.

The Sl recirculation line provides, minimum recirculation flow capability for each S| pump to prevent pump
damage should the pump be running without an adequate discharge flow path.

The S| pumps are credited in mitigating the consequences of a loss of coolant accident (LOCA), a main
steam line break (MSLB), and a steam generator tube rupture (SGTR).

In the event of a LOCA, the RCS depressurizes as primary coolant is ejected through the break into the
NRC FORM 366A (9-2007) PRINTED ON RECYCLED PAPER
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containment. Following depressurization, emergency cooling water from the Sl pumps is injected into the
RCS cold legs and refloods the core. In the event of a MSLB, the SI pumps function to supply borated water
to the reactor core to counter the reactivity addition due to the increased heat removal caused by the
escaping steam. S| pumps are also used following a SGTR if charging pump capacity is insufficient to
maintain RCS inventory.

An Sl signal is generated when RCS pressure decreases to 1815 psig (following either a LOCA or MSLB).
Both Sl pumps start on receipt of the Sl signal. Since the Sl pumps have a shutoff head of 2195 psig,
sufficient differential pressure (Ap) exists (between the pump head produced and the RCS pressure that
exists when an Sl signal is generated) for the pumps to produce the minimum flow required through the
pumps without need for any recirculation flow. Thus, the Sl recirculation line is not needed for SI pump
operability in response to a LOCA or MSLB when the Sl signal results from low RCS pressure.

However, the evaluation of this condition determined that an SI pump could procedurally be started manually
in response to a SGTR with RCS pressure above the shutoff head (2195 psig) of the SI pump (normal RCS
pressure is 2235 psig). Under such a condition (or other conditions where the S| pumps start with
insufficiently low RCS pressure), the S| pump could not generate sufficient pressure to inject water into the
RCS, necessitating the need for recirculation flow. With the minimum flow recirculation line isolated under
such a condition, a lack of minimum water flow through the pump may result in damage to the pump
internals within a short period of time. Although an operator manually starting an SI pump would likely
ensure that it was operating properly (including availability of required flow), such an action is not assured.
Therefore, the recirculation line provides a required support function for SI pump operability. Consequently,
shutting the recirculation line isolation valves rendered both S| pumps inoperable.

Upon discovery of this condition, both recirculation valves were verified to be open and both SI pumps were
in an operable status.

A significance evaluation of this condition is currently being performed. However, the large majority of
postulated scenarios in which the SI pumps would be called upon to mitigate the consequences of an
accident involve RCS pressure that is sufficiently low so as to assure sufficient flow through the S| pumps.
Additionally, the times when the Si recirculation line was isolated occurred under procedurally controlled
conditions for brief intervals, such that the heightened operator awareness during these activities would have
provided reasonable assurance that the recirculation line would have been restored if the S| pumps were
needed to operate. Therefore, DEK believes that the evaluation will conclude that this event had minimal
risk significance. If the results of the significance evaluation conclude otherwise, that information will be
provided in a supplement to this event report.

Because of the potential loss of high-head safety injection capability, this condition constituted a safety
system functional failure.

Cause:

The primary cause of this event was that plant procedures directed the closure of Sl recirculation line valves
S1-208 and SI-209 for testing during power operation mode. These plant procedures had directed these
actions since 1974, nearly back to the start of plant licensed operations. The impact on S| pump operability
of shutting these valves was likely not recognized when the procedures were created. Opportunities to
identify and correct this deficiency over the history of the station were not appropriately addressed because
the processes previously used to address industry operating experience were not adequate to effectively
evaluate the impact of an assessed condition on operability of the associated equipment.
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The impact of minimum recirculation flow on S| pump operability was likely not as well understood when the
procedures were first developed. NRC generic communications and operating experience activity over the
ensuing years were evaluated without grasping the significance of this issue. Two examples are provided.

The station’s review of NRC Information Notice 85-94: Potential Loss of Minimum Flow Paths Leading to
ECCS Pump Damage During a LOCA, stated that for a small break LOCA) (SBLOCA) where RCS pressure
is maintained above Sl shutoff head, closure of either valve (S1-208 or SI-209) would render both S| pumps
inoperable. However, the review concluded that due to the short period of time that the recirculation valves
are closed during inservice testing, discontinuing quarterly cycling of valves SI-208 and SI-209 was not
justified. Continuing the quarterly testing of these valves would ensure that the valves were capable of
closing post-accident.

Likewise, the station’s response to NRC Bulletin 86-03: Potential Failure of Multiple ECCS Pumps Due to
Single Failure of Air-Operated Valve in Minimum Flow Recirculation Line, identified a concern about loss of
the S| minimum flow bypass line when shutting valves S1-208 or Si-209 during testing. However, the
response to this Bulletin stated that this concern was not a safety issue because the Sl pump shutoff head is
above the setpoint for Sl initiation on low RCS pressure; and, each valve is in the closed position for only a
very short period during valve stroke testing.

In summary, the preponderance of station documentation on this issue (along with the fact that this activity
had been performed essentially since initial plant licensing and survived numerous past challenges to its
practice), created a false certainty that shutting the Sl recirculation line isolation valves for short periods, as .
required for testing, was an acceptable practice. This created an atmosphere of acceptance for shutting
these valves during testing while tempering any consideration of this activity on SI pump operability.

A contributing cause was that operators were not provided with appropriate training regarding the impact that
closure of SI-208 or SI-209 has on supported system (S| pump) operability while at power.

Corrective Actions:

Both recirculation valves were open and both Sl pumps were in an operable status when this determination
was made.

As immediate corrective action, DEK implemented administrative controls to preclude shutting these valves
when the Sl pumps were required to be operable.

An englneenng techmcal evaluation was performed to allow the containment sump outlet valves (SI-350A/B
and SI-351A/B) to be opened without reliance on position of SI-208 or SI-209. The revised activity involves
installing an electrical jumper wire to simulate closure of SI-208 or SI-209 (to satisfy the interlock). The
applicable station procedures were revised to incorporate this process.

Actions were initiated to- perform.the.following activities to prevent recurrence:
1. Revise the applicable station procedures, including those procedures that test recirculation line isolation

valves SI-208 and SI-209, to preclude shutting these valves under conditions when the S| pumps are
required to be operable.
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2. Revise operator training to include discussion regarding isolation of minimum flow at power and |ts
impact on Sl operability.

Similar Events:

A review of Licensee Event Reporis covéring the past three years identified the following similar events.

LER 2007-010: Allowed Outage Time of the Function for Automatic Initiation of the Control Room Post-
Accident Recirculation System on a High Radiation Signal Not Met

LER 2009-007: Inadequate Station-Procedures for Testing Containment Vacuum Breaker System Leads to
a Violation of Technical Specification Requirements
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