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10CFR50.73
May 19, 2008

U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555-0001

Limerick Generating Station, Unit 1
Facility Operating License No. NPF-39
NRC Docket No. 50-352

Subject: LER 2008-002-00, Automatic Actuation Of The Reactor
Protection System At Power

This Licensee Event Report (LER) addresses an event that
resulted in an automatic actuation of the reactor protection
system (RPS) at power. An invalid power/load unbalance
circuit actuation tripped the generator protection lockout
relays, which resulted in a Main Turbine trip.

This LER is being submitted pursuant to the requirements of
10CFR50.73 (a) (2) (iv) (A) .

There are no commitments contained in this letter.

If you have any questions or require additional information,
please do not hesitate to contact us.

Sincerely,

Original signed by Edward W. Callan for
Christopher H. Mudrick

Vice President - Limerick Generating Station

Exelon Generation Company, LLC

cc: S. J. Collins, Administrator Region I, USNRC
E. M. DiPaolo, USNRC Senior Resident Inspector, LGS
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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)

A valid automatic actuation of the reactor protection system
occurred as a result of an invalid power/load unbalance
actuation. This invalid power/load unbalance actuation caused an
actuation of the main generator protection lockout relays, which
resulted in a Main Turbine trip. The root cause of this event
was the main generator protection relay logic that failed due to
a defective relay. The main generator relay testing procedures
will be revised to include a circuit loop signal verification
test to ensure reliability of newly installed equipment.
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Unit Conditions Prior to the Event

Unit 1 was in Operational Condition (OPCON) 1 (Power
Operation) at approximately 87% power. There were no
structures, systems or components out of service that
contributed to this event.

Description of the Event

On Saturday March 22, 2008, Limerick Unit 1 was operating at
approximately 87% power with power ascension in progress. At
approximately 19:39 hours, an automatic actuation of the
reactor protection system (RPS) (EIIS:JC) occurred. The
actuation of RPS was caused by a main turbine control wvalve
fast closure signal from a main turbine trip. The operators
entered the trip procedure for reactor pressure vessel (RPV)
control (T-101) and stabilized reactor parameters. All
control rods fully inserted.

Reactor wide range level indication decreased to -3.0 inches
and then stabilized at +35 inches. Reactor pressure was
approximately 1015 psig prior to the automatic scram, peaked
at 1120 psig, and stabilized at approximately 955 psig after
the scram. The reactor high-pressure scram setpoint of 1096
psig was exceeded but RPS had previously initiated due to the
main turbine control valve closure. The redundant reactivity
control system (RRCS) setpoint of 1149 psig was not exceeded.
The lowest main steam relief valve (MSRV) setpoint of 1170
psig was not exceeded; therefore, no MSRVs actuated. The
main steam bypass valves opened as designed to control
pressure post scram.

Primary containment isolation signals were automatically
initiated at +12.5 inches reactor level. A Group 2 isolation
occurred at +12.5 inches but the isolation valves were in the
closed position prior to the event. The reactor
recirculation pumps motor-generator set breakers tripped due
to the main generator lockout.

NRC FORM 366A (9-2007)
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An investigation determined that an invalid power/load
unbalance (PLU) condition actuated the main generator
protection relays (EIIS:RLY) resulting in a Main Turbine trip
with a subsequent automatic actuation of RPS. The invalid
PLU condition was caused by a relay internal failure, which
affected the main generator load input signal to the PLU
circuit.

This event resulted in an actuation of RPS when the reactor
was critical and a valid actuation of RPS. The 4-hour ENS
notification required by 10CFR50.72 (b) (2) (iv) (B) and the 8-
hour notification required by 10CFR50.72 (b) (3) (iv) (A) were
performed on Saturday March 22, 2008 at 2050 hours (#44088).

This event resulted in an automatic actuation of RPS.
Therefore, this LER is being submitted pursuant to the
requirements of 10CFR50.73(a) (2) (iv) (A) .

Analysis of the Event

There were no actual safety consequences associated with this
event. The potential safety consequences of this event were
minimal. A turbine trip with bypass transient is categorized
as an incident of moderate frequency per UFSAR section 15.2.3,
“Turbine Trip”. The plant equipment performed as designed
during the transient and the operators effectively stabilized
reactor parameters.

Failure analysis of the degraded main generator over current
relay determined a relay tap screw was cross-threaded into a
bus bar resulting in inadequate tap screw seating. The
inadequately seated tap screw increased the resistance in the
circuit, which caused an internal flashover between the A and
B phases.

The electro hydraulic control (EHC) power/load unbalance
circuit monitors main turbine power and main generator load.
If power exceeds load by greater than 40 percent the circuit
actuates the main generator protection relays. Main turbine
cross around steam pressure provides the power input and the
main generator megawatt signal is the load input.
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Cause of the Event

The automatic RPS actuation was caused by a Main Turbine
trip, which resulted from a Main Generator lockout. The
lockout was the result of an invalid actuation of the PLU
circuit, which was caused by a relay internal failure.

The root cause of this event was the generator protection
relay logic failed due to a defective relay.

Corrective Action Completed

The degraded relay was removed from service and isolated from
the PLU circuit inputs.

Corrective Action Planned

The main generator relay testing procedures will be revised
to include a circuit loop signal verification test to ensure
reliability of newly installed egquipment.

Previous Similar Occurrences

There were no previous similar occurrences of a scram caused
by a malfunction in the PLU circuit in the past three years.

Component data:

Component description: Main Generator Overcurrent Relay
Component number: 350-G101

Manufacturer: G080 General Electric Company
Model number: 12SBC31A1D

NRC FORM 366A (9-2007)





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


