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Agenda

I. Introduction
II. Description of  the event

• Identification and notification
• Immediate corrective actions
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• Root cause analysis
• Actions taken to prevent recurrence

III.  Assessment
IV.  Conclusion



Apparent violation
Failure of the licensee to adhere to Nuclear Safety Instruction 
(NSI) O-10.0 Revision 2, which states, in part, that while the CWS 
alarm is silenced, a radiation protection monitor (RPM) must 
monitor the console and be prepared to activate the alarm if a 
criticality is detected.  The result of this failure was the CWS 
alarms in the fuel manufacturing building were disabled for four

CWS Horn event
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alarms in the fuel manufacturing building were disabled for four 
days.

GNF-A response
Concur



ECC/Security

Building

Fuel manufacturing complex

N
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Rad Protection Office

Facility Entrance



CWS Horn event - timeline
12/10/08

12/11/08
12/12/08

Criticality Warning System (CWS) abnormal indicator light discovered burned out.  
Maintenance notified.  No replacement bulb was immediately available

Change Request initiated to replace light bulb with available style

CWS detectors went into alarm mode from spurious signal.  Emergency 
Response Organization activated & Emergency Control Center (ECC) manned.  
At ~0650 false alarm confirmed & CWS horns placed in manual mode with ECC 
CWS panel manned

Rad Protection Monitor (RPM) manning ECC CWS panel directed to help with 
personnel re-entry surveys.   RPM left ECC CWS in manual mode in violation of 
Nuclear Safety Instruction.  At 0720 the RPM office CWS panel manned & placed 
in manual mode for system trouble shooting

2100

0600

0700
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12/16/08

in manual mode for system trouble shooting

Off normal condition terminated at ECC.  Personnel left ECC with ECC CWS 
panel still in manual mode

Repairs to CWS completed.  RPM office CWS panel placed back in automatic 
mode (abnormal indicator light not working).  Manning of the RPM office CWS 
panel secured

RPM performing other CWS maintenance entered ECC, discovered CWS horns 
still in manual mode.  ECC CWS panel returned to automatic operation.  
Notifications made in accordance with procedure.  CWS system tested to ensure 
system operation normal

Made required regulatory notifications

0730

1515

0600

1615



Immediate Corrective Actions 
• Returned CWS building horns to automatic mode immediately

upon discovery

• Immediately notified the Site Emergency Director

• Determined no unusual events or elevated area dose rates

T t d b ildi CWS h t t bilit
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• Tested building CWS horns to ensure proper system operability

• Made Agency notifications as required on 12/16/08

• Replaced inoperable bulb 

Self identified … prompt response … timely notification



Root causes
• Responsible Radiation Protection Monitor failed to follow 

procedures (Human performance)

• Rad Protection console warning light inoperable (Management 
systems)

CWS Horn event
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Contributing factors
• Emergency event stand down procedure could have provided 

redundant instruction with respect to the CWS horns

• CWS status indicators could have a redundant verification 
method to ensure operability



Actions taken to prevent recurrence
• Revised procedures to include additional specific actions 

– if CWS lights and functions are not normal

– when CWS horns are placed in manual mode

• Revised emergency procedures to include additional specific 
actions when standing down from a CWS alarm

CWS Horn event
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actions when standing down from a CWS alarm

• Installed additional CWS console status indicator lights at both 
CWS consoles

• Added daily checks to both CWS console routines

All short and long term corrective actions
are complete and have been reviewed by NRC 



Assessing significance of the event

NRC Enforcement Policy (NUREG -1600) lists criteria for 
assessing the significance of each violation:

• Actual safety consequences 

CWS Horn event
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• Potential safety consequences

• Impacting the regulatory process - None

• Willfulness - None



• No events occurred that would have resulted in actuation of the 
CWS horns

• No plant upset condition or elevated radiation levels

• Margin of subcritical safety maintained

Actual safety consequences
CWS Horn event

10

– No loss of any criticality safety controls

– Double contingency protection maintained at all times

No actual safety consequences



Potential safety consequences
• Automatic CWS horn activation was disabled, though CWS system  

remained operable in manual mode

• Local alarms at CWS panels & security office (staffed 24/7) 
remained operational.  Manual building evacuation available

• Plant monitoring systems & automatic alarms remained operational

CWS Horn event
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Plant monitoring systems & automatic alarms remained operational

• Nuclear safety controls were unaffected by horns being in manual 
mode - risk of criticality event remained highly unlikely

• Exterior CWS system provided some coverage and remained 
unaffected

In the event of a criticality, a building evacuation would 
have been delayed



Conclusion
• GNF-A self identified the condition and notified the NRC 

as required

• GNF-A performed a detailed root cause evaluation

• GNF-A implemented prompt, comprehensive and effective 
ti ti hi h h b i d b th NRC

CWS Horn event

12

corrective actions, which have been reviewed by the NRC

• GNF-A believes elements exist for receiving credit for 
identification and corrective actions



Additional material
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CWS Horn event
Severity Level III example
A system designed to prevent or mitigate a serious safety event:

a) Not being able to perform its intended function under certain conditions (e.g., 
safety system not operable unless utilities available, materials or components 
not according to specifications)

1
2
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1. Self Identified

2. Corrective action taken, reviewed and concurred with by the NRC



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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
  /CreateJDFFile false
  /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 150
  /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 150
  /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 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /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

  /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 reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


