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

Between 0430 and 0457 Central Standard Time (CST) on February 7, 2007 High
Pressure Coolant Injection (HPCI) inverter circuit failure alarms were received
intermittently indicating a loss of the inverter output. HPCI was in a standby status at
the time of the alarms. The loss of inverter output was confirmed by the HPCI flow
controller output lowering to approximately 30% and returning to 100% upon alarm
reset. The power indicating light on the inverter was observed to go off on the last
alarm, returning when the alarm was reset.

HPCI was declared inoperable at 0430 resulting in entry into Technical Specification
Limiting Condition for Operation 3.5.1 Condition C, HPCI System inoperable and 3.5.1
Condition D, HPCI System inoperable AND Condition A entered. Condition A was
previously entered for Core Spray System Loop A, which was inoperable for planned
maintenance. The failure was the result of an intermittent open circuit caused by
corrosion which resulted from solder flux residue remaining on copper conductors
during the manufacturing process. The inverter was replaced and HPCI was declared
operable at 1602 on February 7, 2007. This LER also satisfies the reporting
requirements of 10 CFR 21.
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PLANT STATUS

Cooper Nuclear Station (CNS) was in Mode 1 at 100% steady state power at the time of
the identified condition.

BACKGROUND

The High Pressure Coolant Injection (HPCI) System (EIIS:BJ) provides protection to the
core for the case of a small break in the reactor coolant pressure boundary which does
not result in rapid depressurization of the reactor vessel. The HPCI System permits the
nuclear plant to be shutdown while maintaining sufficient reactor vessel water inventory
until the reactor vessel is depressurized. The HPCI System continues to operate until
reactor vessel pressure is below the pressure at which Low Pressure Coolant Injection
(EIIS:BO) operation or Core Spray System (EIIS:BM) operation can be used to maintain
core cooling.

HPCI consists of a steam turbine assembly (EIIS:TRB) driving a multi-stage booster
and main pump assembly and system piping, valve, controls and instrumentation. The
HPCI turbine is driven by steam from the reactor which is generated by decay and
residual heat. The steam is extracted from main steam line "C" (EIIS:SB) upstream of
the main steam line isolation valves (EIIS:ISV).

The HPCI inverter (HPCI-IVTR-1 19) (EIIS:INVT) (Topaz model N250-GW-125-60-115)
provides power to HPCI flow control components. The inverter receives 125 VDC input
power and converts it to 115 VAC output power.

EVENT DESCRIPTION

On February 7, 2007 the plant was in mode 1 at 100% steady state power. HPCI
inverter circuit failure alarms were received intermittently between 0430 and 0457 CST
indicating a loss of the inverter output. HPCI was in a standby status at the time of the
alarms. The loss of inverter output was confirmed by the HPCI flow controller output
lowering to approximately 30% and returning to 100% upon alarm reset. The power
indicating light on the inverter was observed to go off on the last alarm, returning when
the alarm was reset.

HPCI was declared inoperable at 0430 resulting in entry into Technical Specification
Limiting Condition for Operation 3.5.1 Condition C, HPCI System inoperable and 3.5.1
Condition D, HPCI System inoperable AND Condition A entered. Condition A was
previously entered for Core Spray System Loop A, which was inoperable for planned
maintenance. An eight hour Non-Emergency report was made (Event Notification
43151). HPCI was declared operable at 1602 on February 7, 2007.

NRC FORM 366A (6-2004)
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The inverter remained in service for eight hours with no additional alarms while a
replacement work order was created. Troubleshooting included verifying that the
inverter had power, performing thermography on the DC input fuses (EIIS:FU), and
inspecting the associated wiring and wiring connections. The negative input fuse
indicated an end-to-end temperature differential of eight degrees Fahrenheit. Voltage
drop across the fuses was slightly higher than expected.

The inverter was replaced with a calibrated warehouse spare. The fuses were also
replaced as a precaution. HPCI was subsequently declared operable. The removed
inverter was energized on the bench for 24 hours with no abnormalities noted. A
calibration was completed and all measurements taken were within specified
tolerances.

The inverter was then sent to a third party vendor for failure analysis. The vendor
identified a broken wire on the ground return for the driver sensing board. The broken
wire was determined to be the result of corrosion due to solder flux residual remaining
from the manufacturing process. The intermittent nature of the inverter failure observed
by the Control Room staff was attributed to the 90 VDC voltage potential which
developed across the broken solder connection. This voltage potential apparently
caused minor arcing and re-soldering with the wire breaking during shipping. The
vendor validated the condition by replacing the broken wire with a switch. The open
condition would cause the inverter output to drop and the inverter would re-start when
the switch was closed.

BASIS FOR REPORT

The HPCI System is a single train system. This condition is reportable in accordance
with 10 CFR 50.73(a)(2)(v) as "any event or condition that could have prevented the
fulfillment of the safety function of structures or systems that are needed to... (D)
Mitigate the consequences of an accident." This LER also satisfies the reporting
requirements of 10 CFR 21.

SAFETY SIGNIFICANCE

This condition is not risk significant. The incremental change in core damage
probability is estimated below the industry accepted risk significant thresholds due to
the short unavailability of the function during the event. The intermittent failure of the
inverter would not have prevented effective HPCI core cooling function as needed to
respond to an accident or transient. In addition, post-event bench testing confirmed
functionality of the inverter for a minimum 24-hour period following the initial intermittent
failure.

NRC FORM 366A (682004)
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The observed condition was self-correcting which limits the exposure to the
unavailability period. The total unavailability as observed from plant instrumentation
was much less than 15 minutes before full functionality was restored. The impact of
this limited duration of HPCI unavailability is considered negligible. Therefore, the CNS
risk incurred as described by the probabilistic risk assessment model using the average
case baseline reliability of components and equipment is much less than 1 E-06 change
in core damage frequency.

The condition did not challenge a fuel, reactor coolant pressure, primary containment,
or secondary containment boundary. The condition did not impact the plant's ability to
safely shutdown or maintain the reactor in a safe shutdown condition. The risk incurred
is below the threshold for regulatory significance.

CAUSE

An intermittent open circuit caused by corrosion which resulted from solder flux residue
remaining on copper conductors during the manufacturing process.

CORRECTIVE ACTION

The following corrective actions are documented and being tracked in the CNS
corrective action program:

1. Inspect the installed HPCI and Reactor Core Isolation Cooling (RCIC) inverter
internal soldering terminations for indications of corrosion, loose terminations
and residual solder flux material from manufacturing.

2. Create a preventive maintenance item to replace the HPCI, RCIC, and Reactor
Feed Control inverters with new/rebuilt inverters on a 10-year frequency.

PREVIOUS EVENTS

There have been no reportable events identified in the past five years related to inverter
failures due to corrosion or inadequately soldered connections.

NRC FORM 366A (6-2004)
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(NPPD) in this document. Any other actions discussed in the submittal represent intended or
planned actions by NPPD. They are described for information only and are not regulatory
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questions regarding this document or any associated regulatory commitments.
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