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Rates of Fire Events at  

U.S. Nuclear Power Plants 

1988–2002 

The fire study uses operating experience to characterize the frequency and nature of fire event data 
from operating U.S. commercial nuclear power plants. 

This report presents an analysis of fire event frequencies at United States (U.S.) nuclear power 
plants.  The evaluation is based on the operating experience from 1988 through 2002.  The data sources 
for this report include: 

• License Event Reports (LERs), 1988 to 2002 

• Nuclear Plant Reliability Data System (NPRDS), 1988 to 1996 

• Equipment Performance and Information Exchange (EPIX), 1997 to 2002 

• Electric Power Research Institute (EPRI), 1986 to 1988 

• National Electric Insurers Limited (NEIL), 1993 to 1999. 

 

This report updates the Office for Analysis and Evaluation of Operational Data (AEOD) report 
AEOD/S97-03, “Special Study, Fire Events – Feedback of U.S. Operating Experience,” June 1997.   

1 LATEST FREQUENCIES AND TRENDS 

1.1 Fire Event Occurrences by Year 

Fire frequency trends are plotted for fires that are of sufficient duration and size to be called 
“severe.”  Figure 1 shows the trend of fires for all plant conditions, the decreasing trend is statistically 
significant1.  Figure 2 shows the trend of fires for at power conditions, the decreasing trend is statistically 
significant.  Figure 3 shows the trend of fires for at shutdown conditions, the trend is not statistically 
significant.  Table 1, Table 2, and Table 3 show the data points for these figures. 

                                                 
1 The term “statistically significant” means that the data are too closely correlated to be attributed to chances and consequently 
have a systematic relationship.  A p-value of less than 0.05 is generally considered to be statistically significant. 
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Figure 1.  Fire events by fiscal year for plant at power and shutdown. 
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Figure 2.  Fire events by fiscal year for plant at power. 
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Figure 3.  Fire events by fiscal year for plant shutdown. 
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2 FIRE DATA SUMMARY 

The raw fire event data were sliced to show selected distributions.  These distributions are based on 
all modes of operation and all severities of fires. 
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Figure 4.  Distribution of fire events by plant location and fire discovery method. 
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Figure 5.  Distribution of fire events by plant location and cause. 
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Figure 6.  Distribution of fire events by plant location and fire duration. 
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Figure 7.  Distribution of fire events by plant location and method of suppression. 
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3 DATA TABLES 

3.1 Data Tables for Fire Event Trends 

Table 1.  Fire events all modes of operation.  Figure 1 

 Plot Trend Error Bar Points Regression Curve Data Points 

FY Lower 
(5%) Mean Upper 

(95%) 
Lower 
(5%) Mean Upper 

(95%) 
1987 1.09E-01 1.85E-01 2.93E-01 1.34E-01 1.68E-01 2.11E-01 
1988 2.97E-01 3.94E-01 5.15E-01 1.25E-01 1.54E-01 1.88E-01 
1989 3.18E-02 6.79E-02 1.27E-01 1.17E-01 1.40E-01 1.68E-01 
1990 3.18E-02 6.77E-02 1.27E-01 1.09E-01 1.28E-01 1.51E-01 
1991 2.43E-02 5.59E-02 1.10E-01 1.01E-01 1.17E-01 1.36E-01 
1992 2.46E-02 5.64E-02 1.11E-01 9.36E-02 1.07E-01 1.23E-01 
1993 1.29E-02 3.79E-02 8.67E-02 8.58E-02 9.81E-02 1.12E-01 
1994 5.13E-02 9.46E-02 1.60E-01 7.81E-02 8.97E-02 1.03E-01 
1995 3.10E-02 6.60E-02 1.24E-01 7.06E-02 8.20E-02 9.52E-02 
1996 3.70E-02 7.44E-02 1.34E-01 6.35E-02 7.50E-02 8.85E-02 
1997 3.71E-02 7.46E-02 1.35E-01 5.70E-02 6.86E-02 8.25E-02 
1998 1.31E-02 3.84E-02 8.78E-02 5.09E-02 6.27E-02 7.72E-02 
1999 3.21E-02 6.85E-02 1.29E-01 4.54E-02 5.73E-02 7.24E-02 
2000 5.97E-02 1.07E-01 1.76E-01 4.04E-02 5.24E-02 6.79E-02 
2001 5.99E-02 1.07E-01 1.77E-01 3.60E-02 4.79E-02 6.38E-02 
2002 3.45E-03 1.94E-02 6.11E-02 3.20E-02 4.38E-02 6.00E-02 

 

Table 2.  Fire events at power.  Figure 2 

 Plot Trend Error Bar Points Regression Curve Data Points 

FY Lower 
(5%) Mean Upper 

(95%) 
Lower 
(5%) Mean Upper 

(95%) 
1987 1.09E-01 2.02E-01 3.42E-01 1.15E-01 1.51E-01 2.00E-01 
1988 2.28E-01 3.30E-01 4.65E-01 1.08E-01 1.39E-01 1.78E-01 
1989 2.68E-02 6.81E-02 1.43E-01 1.02E-01 1.27E-01 1.58E-01 
1990 1.77E-02 5.17E-02 1.18E-01 9.53E-02 1.16E-01 1.42E-01 
1991 9.95E-03 3.65E-02 9.44E-02 8.89E-02 1.06E-01 1.27E-01 
1992 3.23E-02 7.43E-02 1.47E-01 8.24E-02 9.73E-02 1.15E-01 
1993 9.83E-03 3.61E-02 9.32E-02 7.59E-02 8.91E-02 1.05E-01 
1994 5.66E-02 1.09E-01 1.89E-01 6.93E-02 8.15E-02 9.59E-02 
1995 1.56E-02 4.56E-02 1.04E-01 6.28E-02 7.46E-02 8.87E-02 
1996 1.55E-02 4.53E-02 1.04E-01 5.65E-02 6.83E-02 8.26E-02 
1997 4.10E-02 8.74E-02 1.64E-01 5.06E-02 6.25E-02 7.72E-02 
1998 9.99E-03 3.66E-02 9.47E-02 4.52E-02 5.73E-02 7.25E-02 
1999 2.21E-02 5.61E-02 1.18E-01 4.02E-02 5.24E-02 6.83E-02 
2000 5.03E-02 9.63E-02 1.68E-01 3.57E-02 4.80E-02 6.44E-02 
2001 4.26E-02 8.56E-02 1.54E-01 3.17E-02 4.39E-02 6.08E-02 
2002 3.75E-03 2.11E-02 6.65E-02 2.81E-02 4.02E-02 5.75E-02 

 



 

Fire Events Study  2002 Update 
  September 2003 

6

Table 3.  Fire events with plant shutdown.  Figure 3 

 Plot Trend Error Bar Points Regression Curve Data Points 

FY Lower (5%) Mean Upper 
(95%) 

Lower 
(5%) Mean Upper (95%)

1987 3.92E-02 1.44E-01 3.72E-01 1.35E-01 2.03E-01 3.06E-01 
1988 3.53E-01 5.72E-01 8.82E-01 1.32E-01 1.89E-01 2.71E-01 
1989 1.20E-02 6.73E-02 2.12E-01 1.28E-01 1.76E-01 2.42E-01 
1990 3.14E-02 1.15E-01 2.98E-01 1.24E-01 1.64E-01 2.17E-01 
1991 3.24E-02 1.19E-01 3.07E-01 1.18E-01 1.52E-01 1.97E-01 
1992 0.00E+00 0.00E+00 1.17E-01 1.11E-01 1.42E-01 1.82E-01 
1993 2.29E-03 4.47E-02 2.12E-01 1.02E-01 1.32E-01 1.70E-01 
1994 2.25E-03 4.39E-02 2.08E-01 9.34E-02 1.23E-01 1.62E-01 
1995 4.47E-02 1.64E-01 4.24E-01 8.42E-02 1.14E-01 1.55E-01 
1996 7.09E-02 2.08E-01 4.75E-01 7.52E-02 1.06E-01 1.51E-01 
1997 1.90E-03 3.70E-02 1.75E-01 6.68E-02 9.91E-02 1.47E-01 
1998 2.29E-03 4.47E-02 2.12E-01 5.91E-02 9.22E-02 1.44E-01 
1999 2.70E-02 1.52E-01 4.79E-01 5.21E-02 8.58E-02 1.41E-01 
2000 3.61E-02 2.03E-01 6.39E-01 4.59E-02 7.99E-02 1.39E-01 
2001 8.59E-02 3.15E-01 8.15E-01 4.03E-02 7.43E-02 1.37E-01 
2002 0.00E+00 0.00E+00 3.62E-01 3.54E-02 6.92E-02 1.35E-01 

 


	LATEST FREQUENCIES AND TRENDS
	Fire Event Occurrences by Year

	FIRE DATA SUMMARY
	DATA TABLES
	Data Tables for Fire Event Trends



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


