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E D I S O N® Site Vice President & Station Manager
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10 CFR 50.73

September 24, 2012

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555-0001

Subject: Dockets No. 50-361, 50-362
LER 2012-002-01, Emergency Diesel Generator Vibration Trip Not Bypassed
for Non-Accident Conditions
San Onofre Nuclear Generating Station (SONGS), Units 2 and 3

Reference:  Letter from Douglas R. Bauder (SCE) to USNRC, dated May 14, 2012, LER 2012-
002-00, Emergency Diesel Generator Vibration Trip Not Bypassed for Non-Accident
Conditions, San Onofre Nuclear Generating Station (SONGS), Units 2 and 3

Dear Sir or Madam:

Attached is Revision 1 to Licensee Event Report (LER) 2012-002 (Reference). The revision
provides the results of our analysis concluding the Emergency Diesel Generators (EDGs)
would have performed the designed safety function during a Design Basis Earthquake (DBE).
The enclosed supplement changes the reporting criteria from 10 CFR 50.73(a)(2)(ii)(B), “Any
event or condition that resulted in the nuclear power plant being in an unanalyzed condition
that significantly degraded plant safety,” to a voluntary report.

The change is the result of completing a corrective action to analyze the EDG high vibration
trip circuitry response under an assumed DBE. The analysis confirmed a DBE would not have
- caused a spurious high vibration trip of the EDGs.

This letter does not contain any commitments. If you have any questions regarding the attached
report, please call Lee Kelly at 949-368-6657.

Sincerely,

Attachment: LER 2012-002-01

cc: E.E. Collins, Regional Administrator, NRC Region IV
R. Hall, NRC Project Manager, SONGS Units 2 and 3
G.G. Warnick, NRC Senior Resident Inspector, SONGS Units 2 and 3

P.O. Box 128

San Clemente, CA 92672
(949) 368-9275 PAX 89275
Fax: (949) 368-9881
Doug.Bauder@sce.com
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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)

On August 17, 2012, the analysis for the SONGS Emergency Diesel Generators (EDGs) high vibration trip was
completed, concluding the EDGs would have remained operable as designed during seismic events. LER 2012-
02-00 conservatively reported the potential for spurious actuation of the high vibration trip under 10 CFR
50.73(a)(2)(ii)(B), “Any event or condition that resulted in the nuclear power plant being in an unanalyzed
condition that significantly degraded plant safety.” This supplemental report documents the previously unanalyzed
condition did not degrade plant safety and changes the reporting criteria to voluntary.

The high vibration trip was part of the 1981 EDG installation, and was bypassed during EDG operation for
accident mitigation. The original design documentation did not demonstrate the EDGs would respond to a loss of
offsite power as described in the Technical Specifications (TS) and the Updated Final Safety Analysis Report
(UFSAR) under conditions that did not bypass the high vibration trip. Following submittal of the initial event
report, an independent expert developed analytical models based on manufacturer's data, direct measurements,
circuit analysis, and shake table testing to further evaluate the response of the circuit. The results confirmed a
Design Basis Event would not have caused a spurious high vibration trip of the EDGs.
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Background

San Onofre Units 2 and 3 each have two redundant trains of Emergency Diesel Generators (EDG) [EK] to
provide onsite AC power when the offsite AC power is unavailable. Each EDG powers the associated
4KV Class 1E busses [BU], supplying the Engineered Safety Features (ESF) [B] for accident mitigation,
and the electrical loads necessary to achieve and maintain safe shutdown. Normally, the offsite AC power
from the switchyard is distributed to the safety related 4KV Class 1E busses. If the offsite power is
interrupted, the resulting voltage drop actuates the Loss of Voltage Signal (LOVS), automatically starting
the EDGs. The LOVS also starts the EDGs in response to a degraded voltage condition to ensure
sufficient power is available support an ESF actuation.

The EDGs start automatically in response to an ESF actuation, generated by the Safety Injection
Actuation Signal (SIAS). Under a SIAS actuation, with a loss of power to the 4KV ESF busses, the
associated 4KV ESF busses are unloaded, and the ESF components are automatically loaded in
sequence after the EDG has achieved rated speed and voltage. In response to a loss of offsite power to
the 4KV ESF buses without a SIAS, the LOVS automatically starts the EDGs, and the supported
components are manually realigned to the bus.

The four General Motors Electromotive Division EDGs were procured from Stewart & Stevenson Services
in 1977 and installed in the plant in 1981. A vibration sensor was included with the engine accessories,
connected to a vibration monitor [MON] in the local panel. The vibration monitor was one of several
protective devices in the non-critical engine trip circuit, and was powered by the EDG above idle speed to
protect the generator bearings. As the EDG shut down the monitor would lose power, automatically
deactivating the high vibration trip, and allowing the EDG supervisory trip circuit to be manually reset from
either the control room or the EDG local panel.

The high vibration trip and the other non-critical trips are bypassed by a SIAS to prevent spurious loss of
on-site generation when power is immediately needed for accident mitigation. The non-critical trips are
active for equipment protection under other conditions that are not as time critical. The non-critical trips
are not bypassed by a LOVS, unless a SIAS is also present.

Description of Event

The Metrix Model 5235 vibration sensor on Unit 2 EDG 2G003 failed during a routine surveillance test on
May 12, 2011. In preparing the equipment specifications to replace the obsolete vibration sensor,
engineers questioned the response of the vibration circuit to a seismic event. The engineering review was
inconclusive, based on the legacy design documentation. At the time the design was questioned, March
16, 2012, both SONGS units were in Mode 5 (Cold Shutdown), and the vibration trips were promptly
disabled.

The issue was conservatively reported under 10 CFR 50.73(a)(2)(ii)(B), “Any event or condition that
resulted in the nuclear power plant being in an unanalyzed condition that significantly degraded plant
safety,” as it had the potential to affect the EDG operation described in the Technical Specifications and
Updated Final Safety Analysis Report (UFSAR). The analysis completed on August 17, 2012 confirmed
the high vibration trip would not have affected either EDG operation or plant safety. Therefore, this
supplement provides an update to the original report and changes the reporting criteria to voluntary.
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An external engineering firm with expertise in seismic testing and analysis was requested to evaluate the
response of the vibration monitoring circuit to seismic events. Analytical models were developed for the
vibration sensors based on the manufacturer's data and circuit analysis, correlated with direct
measurements of the frequency response under shake table testing. Ground motion data for the San
Onofre site were scaled to representative levels of Design Basis Earthquake (DBE) intensity, and input
into a three dimensional analytical model of the EDG structure and soil-foundation interface. The vertical
accelerations recorded from the output of the structural model were then used as input into the sensor
model. Vibrations normally experienced as a result of diesel generator operation were also included to
assure a realistic response of the sensor to both operating and seismic conditions. The integrated
vibration monitoring hardware was then tested and analyzed in response to 16 seismic inputs of
equivalent DBE level shaking intensity to determine the possibility of triggering a high vibration trip. The
results indicated that vibration sensors did not generate a trip in any of the 16 seismic inputs with the
tested vibration monitor. Based on these results, it was concluded that the intended safety function would
have been performed by each EDG without experiencing a spurious trip under DBE level conditions.

Cause of the Event

Under current and past regulatory requirements, the automatic start of the EDG in response to non-
accident events does not require bypassing the non-critical trips. The original design documentation did
not address the non-critical high vibration trip in sufficient detail to explain that a spurious trip would not be
generated. This is a legacy issue with the original EDG qualification documentation that was completed in
the late 1970s to the standards in effect at that time.

Corrective Actions
Immediate action was taken on March 17, 2012 to disable the high vibration trip circuit on the EDGs.

The Long Term Corrective Actions to confirm the response of the high vibration trip under seismic
conditions, and to review the operation of the other non-critical trips were completed.

Safety Significance

The completion of the analysis confirmed the high vibration trip would not have spuriously actuated during
a DBE. The EDGs, therefore, would have performed the safety function to supply on-site power to the
safety related ECCS components.





<<
  /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


