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High Contact Resistance in the Supply Breaker Closing Circuit"
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Docket No. 50-286
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Dear Sir or Madam:
Pursuant to 10 CFR 50.73(a)(1), Entergy Nuclear Operations Inc. (ENO) hereby provides
Licensee Event Report (LER) 2011-001-00. The attached LER identifies an event where there
was a Technical Specification (TS) prohibited condition for failure to perform TS required
actions within the required completion time for an inoperable Containment Spray Pump during
past operation, which is reportable under 10 CFR 50.73(a)(2)(i)(B). This condition was
recorded in the Entergy Corrective Action Program as Condition Report CR-IP3-2010-03523.
There are no new commitments identified in this letter. Should you have any questions
regarding this submittal, please contact Mr. Robert Walpole, Manager, Licensing at (914)
734-6710.

Sincerely,

JEP/cbr

cc:

Mr. William Dean, Regional Administrator, NRC Region I
NRC Resident Inspector's Office, Indian Point 3
Mr. Paul Eddy, New York State Public Service Commission
LEREvents@inpo.org
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16. ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spacedtype written lines)
On November 12, 2010, during performance of the quarterly functional test of the 32
Containment Spray Pump (CSP) the supply breaker failed to close.
The breaker was fully
charged and there were no abnormal indications.
A second attempt to close the breaker
failed and the breaker was racked out and visually inspected with no anomalies identified
with the breaker or cubicle.
A test of the close circuit was satisfactory and the breaker
and cubicle secondary contacts were cleaned and inspected.
With the breaker in the test
position it operated successfully, but when racked into the connect position it failed to
close.
The trip circuit was verified to operate.
The breaker problem was isolated to the
close circuit.
With the breaker racked in and charged, the fuses were removed and the
control switch was positioned to close while measuring continuity across the closing
circuit.
With the breaker in the test position all indications were as required.
With
the breaker in the connect position, an open circuit was measured.
Measurements and
contact alignment inspections were performed with no problems identified.
The breaker was
replaced with a spare breaker and the quarterly test successfully performed.
The direct
cause was the breaker closing circuit was not reset to allow breaker closure.
The
apparent cause was a malfunction in the breaker closing circuit resulting in an open
circuit.
Engineering's review of a vendor equipment failure evaluation (EFE) concluded
the breaker failed to close due to a high contact resistance of the motor cutoff switch.
Corrective actions include breaker replacement and revision of the Preventive Maintenance
procedure to include resistance testing of the motor cutoff switch contacts.
The event
had no significant effect on public health and safety.
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DESCRIPTION OF EVENT
On November 12, 2010, at approximately 14:52 hours, while at 100% steady state reactor
power, Technical Specification (TS) 3.6.6 (Containment Spray System and Containment Fan
Cooler System) Condition A was entered for one containment spray train inoperable as a
result of isolation of the 32 containment spray header for testing in accordance with
quarterly performance test 3-PT-QlI7B (32 Containment Spray Pump Functional Test).
During performance of 3-PT-QII7B, the 32 Containment Spray Pump (CSP) {BE} 480 volt
supply breaker {BKR} (52/CS2) failed to close and start the pump.
The breaker
indicated it was fully charged and there were no other abnormal indications.
At
approximately 15:57 hours, Operations racked the breaker out and back in and a second
attempt to close the breaker failed.
At 17:35 hours, the 32 CSP switch was placed in
Trip-Pull-Out (TPO) for maintenance activities.
The condition was recorded in the
Indian Point Energy Center (IPEC) Corrective Action Program (CAP) as Condition Report
CR-IP3-2010-03523.
A trouble shooting plan was developed in accordance with EN-MA-125 (Troubleshooting
Control of Maintenance Activities).
On November 13, 2010, at approximately 4:11 hours,
the 32 CSP breaker was racked to test and cycled twice with no anomalies noted.
The
breaker was racked out and visually inspected with no anomalies identified with the
breaker or cubicle.
The breaker was removed and the close circuit was tested for
continuity.
The close circuit was continuous with acceptable low resistance and
operated electrically in the test position.
A voltage measurement of the secondary
contacts measured an acceptable voltage when the Control Room switch was positioned to
close.
Based on troubleshooting results, the problem was initially believed to be with
the cubicle and breaker secondary contact surfaces.
The breaker and cubicle secondary
contacts were cleaned and inspected.
The breaker was placed in the test position and
operated successfully, but when the breaker was racked in the connect position it
failed to close.
The trip circuit was verified to operate with no issues.
The breaker
problem was then isolated to the close circuit.
With the breaker racked in and
charged, the fuses were removed and the control switch was positioned to close while
measuring continuity across the closing circuit.
With the breaker in the test position
all indications were as required.
With the breaker in the connect position, an open
circuit was measured.
Measurements and contact alignment inspections were performed
with no problems identified.
The breaker was reinserted and the continuity check was
successful.
The fuses were installed and the breaker closed to operate the pump as
required.
After securing the 32 CSP, a continuity test was performed to ensure that
cycling did not affect the close circuit.
The test failed verifying the problem still
existed.
On November 13, 2010, at 14:15 hours, a decision was made to replace the
breaker (52/CS2) with a spare breaker that had preventive maintenance (PM) previously
performed.
A continuity check was satisfactorily performed and the quarterly test
successfully performed.
The 32 CSP was returned to service and TS 3.6.6 Condition A
was exited at 16:10 hours on November 13, 2010.
The 32 CSP breaker (BRKR3050-010) is a
480 volt supply breaker (52/CS2) manufactured by Westinghouse {W120) Model DS-416.
The
breaker motor cutoff switch, part number PN567F430G06, is part of the breaker closing
circuit and acts as a permissive for breaker closure.
An extent of condition review determined the condition is limited to DS breakers at
unit 3.
The condition does not impact unit 2 which does not have DS breakers.
The
equivalent unit 2 breakers do not have motors and use a different method for breaker
closure.
A sample of 9 DS breakers of a total population of 59 were selected for
inspection and testing.
The breaker inspection verified the breaker springs were
charged and no anomalies were identified.
All 9 sample breakers tested satisfactorily.
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Cause of Event
-The direct cause for the breaker failure to close was the breaker closing circuit was
not reset to allow breaker closure.
The apparent cause was a malfunction in the
breaker closing circuit resulting in an open circuit. An Equipment Failure Evaluation
(EFE) was performed by the original equipment manufacturer (OEM) (Westinghouse).
The
OEM testing could not reproduce the actual event.
The high contact resistance in the
closing circuit which was measured while the breaker was installed at IPEC could not be
recreated by the OEM.
The OEM disassembled the breaker and inspected all components.
All breaker components were satisfactory except the motor cutoff switch.
The switch
was found to behave erratically when manually operated and tested out of the breaker.
Resistance measurements of the contacts were initially acceptable in the normal and
engaged state, but when the switch was shaken or jarred in simulating a closing/opening
sequence, the resistance would rise to above acceptable levels.
An inspection of the
contacts showed significant oxidation.
Engineering review of the EFE concluded the
motor cutoff switch was degraded and the failure of the breaker to close was the result
of high contact resistance in the breaker closing circuit.
A past operability
evaluation concluded the circuit malfunction likely developed following the last
breaker operation prior to the event.
Corrective Actions
The following corrective actions have been or will be performed under Entergy's
Corrective Action Program to address the cause and prevent recurrence:
*
*
"

Installed a spare breaker for the 32 CSP and satisfactorily performed continuity
checks and the quarterly functional test.
PM procedure 3-BKR-004-ELC will be enhanced to require performance of resistance
checks and repeatability testing.
Surveillance testing during the 2011 spring refueling outage will cycle all
safeguards breakers.
Twelve breakers will be replaced/cycled to meet PM
requirements.

Event Analysis
The event is reportable under 10CFR50.73(a) (2) (i) (B).
The licensee shall report any
operation or condition which was prohibited by the plant's TS.
On November 12, 2010,
during a quarterly surveillance test, the 32 CSP supply breaker failed to close and
start the 32 CSP.
TS 3.6.6 Condition A had been entered for one containment spray
train inoperable due to testing.
The 32 CSP was determined to be inoperable and
replaced with a spare breaker.
At the time of discovery (November 12, 2010), in
accordance with reporting guidelines of NUREG-1022, the discrepancy is assumed to occur
at the time of discovery unless there is firm evidence based on review of relevant
information such as equipment history and the cause of the failure, to indicate the
discrepancy existed previously.
At the time the cause of the failure was not
determined.
The 32 CSP breaker was shipped to the OEM for an EFE. The EFE was
completed and the results transmitted to IPEC by letter dated January 17, 2011.
An
engineering review of the EFE concluded on January 19, 2011 that the breaker was likely
inoperable since its last PM and surveillance test on August 18, 2010.
TS 3.6.6 has an
allowed outage time of 72 hours for one containment spray train inoperable.
This event
meets the reporting criteria because the required TS actions were not performed and the
required completion times not met. During the period of inoperability of the 32 CSP
(assumed as of August 18 through November 12, 2010) redundant containment spray system
(CSS) and fan cooler system (FCS) components were out of service (OOS) as well as EDGs
supporting redundant components.
Specifically on September 14 and 15, 2010, October 5
through 6, 2010, and November 4, 2010, the 33 EDG was OOS and TS 3.8.1 entered.
The 33
EDG supports the 31 CSP, and the 31 and 33 FCUs.
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The required action of TS 3.8.1 Condition B.2 is to declare inoperable the required
features supported by the inoperable EDG when it's
required redundant feature is
inoperable 4 hours from discovery of Condition B (one EDG inoperable).
Because it was
unknown that the 32 CSP was inoperable, the required 4 hour TS 3.8.1 action was not
taken.
The failure to implement the action of TS 3.8.1 Condition B.2 is also a TS
prohibited condition.
In addition, TS 3.6.6 (CSS and FCS) Condition F (two
containment spray trains inoperable or any combination of three or more trains
inoperable) requires immediate entry into TS 3.0.3 which was not taken since it was
unknown the 32 CSP was inoperable and is a TS prohibited condition.
The inoperability
of the 33 EDG required the 31 CSP to be considered inoperable because it's
redundant
32 CSP was inoperable but the other supported components (31 FCU and 33 FCU) were
considered operable as the redundant FCUs (32, 34, 35 FCUs) were operable during the
33 EDG outage.
Therefore, there was no safety system functional failure reportable
under 10CFR50.73(a) (2) (v) as the minimum required safeguards components were available
to perform the function during the time the 32 CSP was inoperable (at least one CSP
and three Fan Cooler Unit (FCUs) or five FCUs were available).
In accordance with
reporting guidance in NUREG-1022, an additional random single failure need not be
assumed in that system during the condition.
Past Similar Events
A review was performed of the past three years of Licensee Event Reports (LERs) for
events that involved a TS violation due to a breaker failure to close.
LER-2008-001
reported a failure to start of the 31 Safety Injection Pump (SIP) on January 27, 2008
as a result of the failure of the breaker to close.
The failure to close was due to a
failure of the breaker spring charging motor closing springs to fully charge.
The
cause of the closing springs not to fully charge was a failure of the breaker motor
brush assembly to remain intact during operation.
The cause of the retaining screw
becoming dislodged could not be determined.
A contributing cause was a lack of a
requirement to inspect the motor brush retaining screws and brush assembly.
The CAs of
the event reported in LER-2008-001 would not have prevented this event as the causes
were different.
Safety Significance
This event had no significant effect on the health and safety of the public. There were
no actual safety consequences for the event because there were no accidents or
transients requiring the Containment Spray System (CSS) or the Containment Fan Cooler
System. With one containment spray train inoperable, the remaining operable
containment spray and containment fan cooler trains are adequate to perform the
containment cooling function.
During the inoperability of the 32 CSP (assumed as of
August 18, 2010 through November 13, 2010), the following redundant Containment Spray
pump and Containment FCUs were unavailable: 1) 31 CSP was unavailable on October 17 and
October 25, 2010, 2) the 31 FCU was unavailable on October 26, 2010, and 3) the 33 FCU
was unavailable on October 1, 2010 and on October 7, 2010.
The Containment Spray System and Containment Fan Cooler System are Engineered Safety
Feature (ESF) systems designed to ensure that the heat removal capability required
during the post accident period can be attained. The Containment Spray System and the
Containment Fan Cooler System provide redundant methods to limit and maintain post
accident conditions to less than the containment design values.
The configuration with
one containment spray train and two fan cooler trains is the configuration available
following the loss of any safeguards power train (e.g., diesel failure).
Accident
analysis assumptions regarding containment air cooling and iodine removal are met by
one containment spray train and any two fan cooler trains (i.e., at least three fan
cooler units) or two CS trains or three FCU trains.
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The Containment Fan Cooler System consisting of five 20 percent capacity FCUs and the
Containment Spray System consisting of two 50% trains are divided into trains based on
Containment Spray Train 31 is
the safeguards power train which supports them.
Containment
associated with Safeguards Power Train 5A which is supported by DG 33.
Spray Train 32 is associated with Safeguards Power Train 6A which is supported by DG
32.
Fan Cooler Train 5A consists of FCU 31 and FCU 33 (CSP 31); Fan Cooler Train 2A/3A
consists of FCU 32 and FCU 34; and Fan Cooler Train 6A consists of FCU 35 (CSP 32).
Five FCUs or two CS trains or three FCUs and one CSP are adequate to meet minimum
During the period of the inoperable 32 CSP, there was minimum
safeguards function.
safeguards capability available.
An assessment was performed to determine the impact of the condition on Core Damage
The assessment considered
Frequency (CDF) and Large Early Release Frequency (LERF).
The assessment concluded there is no
the case of both CSS headers out of service.
significant impact on CDF or LERF.

