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Group 
No Cutset Numbers

Cutset
Frequencies

Contribution to CDF (%) Sequence Type and a Representative Cutset

Sequence DescriptionGroup Cumulative Event Identifier Event Description

1 1 3.2E-08 52.2 52.2 Sequence FLD-ANN-ALL-2: FLD-ANN-ALL, PROB ANNULUS

IE FLD-ANN-ALL Flood in the Reactor Building annulus (contained) A flood caused by a pipe break in the annulus reaches the level of the 
electrical penetrations and connection boxes. The flood damages the 
connection boxes, therefore all sensors and signals from inside 
containment are lost, which is assumed to lead to core damage.

PROB ANNULUS Probability that the annulus connection boxes will 
withstand a contained Flood.

2 2, 6, 22,34,35,71,72 3.0E-09 4.8 57.0 Sequence LOCCW-13: FLD-SAB14 FB, MFW, SSS, EFW, PBL

IE FLD-SAB14 FB Flood in Safeguard Building 1 or 4 (Pump Room) 
Including Fuel Building

As explained in Section 19.1.5.2.2.3, a flood in the pump room of SB 4 
results in the loss of CCWS CH2. With SAC1 in maintenance, PAS failure 
and operator failure to recover room cooling result in the loss of ventilation 
in Division 1, 2 and 3 as explained in Section 19.1.4.1.1.3 
PAS fails MFW and SSS, all EFW trains are lost because of the loss of 
ventilation. PBL fails because of loss of Division 1.

PAS Process Automation System Fails

SAC01/QKA10 PM1 Normal SAC01/QKA10 Train unavailable due to 
preventive maintenance

OPF-SAC-2H Operator Fails to Recover Room Cooling Locally

3 5, 23, 24,73, 74 8E-10 1.3 58.3 Sequence LOCCW-13: FLD-EFW, MFW, SSS, EFW, PBL

IE FLD-EFW EFW Pipe Break A flood occurs due to a pipe break in EFW train 4, flooding SB 4 pump 
room and the fuel building. The sequence of events is the same as for 
Cutset Group 3. 
A variant of this cutset has a consequential LOOP instead of the failure of 
PAS, and SAC4 in maintenance instead of SAC1. LOOP prevents the 
operator to make-up for the 4 EFW tank draining simultaneously. All EFW 
trains are lost and PBL fails because of the loss of Division 4.

PAS Process Automation System Fails

SAC01/QKA10 PM1 Normal SAC01/QKA10 Train Unavailable due to 
Preventive Maintenance

OPF-SAC-2H Operator Fails to Recover Room Cooling Locally

4 3, 4, 7, 19-21 1.8E-09 2.9 61.1 Sequence LBOP-13: FLD-TB, EFW, PBL 

IE FLD-TB Flood in the Turbine Building A flood in the turbine building fails MFW and SSS. CCF of all normal 
ventilation trains requires the maintenance train to start. Priority goes to 
supplying train 2 and 3, so ventilation is lost in Division 1 and 4, therefore 
all ventilation fails as explained in Section 19.1.4.1.1.3. All EFW trains are 
lost because of the loss of ventilation. PBL fails because of the loss of 
Division 1/4.

SAC31AN001EFR_D-
ALL

CCF to run Normal Air Exhaust Fans

OPF-SAC-2H Operator Fails to Recover Room Cooling Locally

5 8, 13, 29 3.5E-10 0.6 61.8 Sequence LBOP-14: FLD-TB, EFW, OP FB

IE FLD-TB Flood in the Turbine Building A flood in the Turbine Building fails MFW and SSS. CCF of EFW pumps to 
start requires the operators to initiate Feed and Bleed. Failure to do so 
results in core damage. 
A variant of this cutset has EFW failing because of software CCF.

LAS11AP001EFS_D-
ALL

CCF of EFWS Pumps to Start

OPE-FB-90M Operator Fails to Initiate Feed & Bleed for Transient
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6 9-12, 14-17, 44-47, 
60-67, 80-108

2.40E-09 3.9 65.7 Sequence LOCCW-31: FLD-SAB14 FB, RCP LOCA, MHSI, SAHR

IE FLD-SAB14 FB Flood in Safeguard Building 1 or 4 (Pump Room) 
including Fuel Building

A flood in the pump room of SB 4 extending to the FB fails CCWS CH2 and 
the CVCS. Seal cooling to RCP 4 is lost and an RCP4 nitrogen valve fails to 
close, resulting in a seal LOCA. CCF of MHSI pumps to run requires FCD, 
injection with LHSI and long term cooling of IRWST with the SAHRS. The 
SAHRS is unavailable because of the flood.
Variants of this cutset include failure of the SSSS instead of failure of a 
nitrogen valve to close.

JEB40AA020EFC RCP Seal, RCP4 Seal Nitrogen Venting Isolation MOV 
JEB40AA020, Fails to Close On Demand

PROB SEAL LOCA Probability of seal LOCA given loss of Seal Cooling

JND10AP001EFR_D-
123

CCF of MHSI Pumps to Run

7 18, 68, 69 1.9E-10 0.3 66.0 Sequence LOCCW-8: FLD-EFW, MFW, SSS, EFW PBF, OP FB

IE FLD-EFW EFW Pipe Break A flood occurs due to a pipe break in EFW train 4, flooding SB 4 pump 
room and the Fuel Building. LOOP fails MFW and SSS and prevents the 
operator to make-up for the 4 EFW tank draining simultaneously. All EFW 
trains are lost and the operator fails to initiate feed and bleed. 

LOOPCSD+REC Consequential LOOP and Failure of Recovery Within 
1 Hour for IEs Leading to Auto Scram

OPE-FB-90M Operator Fails to Initiate Feed & Bleed for Transient

8 25-28, 30-33, 40-43, 
56-59, 76, 77

1.0E-09 1.7 67.7 Sequence LOCCW-17: FLD-SAB14 FB, RCP LOCA, LHSI, SAHR

IE FLD-SAB14 FB Flood in Safeguard Building 1 or 4 (Pump Room) 
including Fuel Building

A flood in the pump room of SB 4 extending to the FB fails CCWS CH2 and 
the CVCS. Seal cooling to RCP 4 is lost and an RCP4 nitrogen valve fails to 
close, resulting in a seal LOCA. MHSI injection is successful. Long term 
cooling of IRWST fails due to CCF of CCW MOVs to LHSI heat exchanger. 
The SAHRS is also unavailable for long term cooling because of the flood.

JEB40AA020EFC RCP Seal, RCP4 Seal Nitrogen Venting Isolation MOV 
JEB40AA020, Fails to Close On Demand

PROB SEAL LOCA Probability of seal LOCA given loss of Seal Cooling

KAA12AA005EFO_D-
ALL

CCF To Open CCWS to LHSI HTX Cooling MOV

9 36-39 1.9E-10 0.3 68.1 Sequence LOCCW-32: FLD-SAB14 FB, RCP LOCA, MHSI, ACC

IE FLD-SAB14 FB Flood in Safeguard Building 1 or 4 (Pump Room) 
including Fuel Building

A flood in the pump room of SB 4 extending to the FB fails CCWS CH2 and 
the CVCS. Seal cooling to RCP 4 is lost and an RCP4 nitrogen valve fails to 
close, resulting in a seal LOCA. CCF of injection check valves fail MHSI 
and accumulators injection.

JEB40AA010EFC RCP Seal, RCP4 Seal Nitrogen Venting Isolation MOV 
JEB40AA010, Fails to Close On Demand

PROB SEAL LOCA Probability of seal LOCA given loss of Seal Cooling

JND10AP001EFR_D-
ALL

CCF To Open LHSI/MHSI Common Injection Check 
Valves
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10 48-55 3.1E-10 0.5 68.5 Sequence LOCCW-31: FLD-EFW, RCP LOCA, MHSI, SAHR

IE FLD-EFW EFW Pipe Break A flood occurs due to a pipe break in EFW train 4, flooding SB 4 pump 
room and the Fuel Building. The sequence of events is the same as for 
Cutset Group 6. 

JEB40AA010EFC RCP Seal, RCP4 Seal Nitrogen Venting Isolation MOV 
JEB40AA010, Fails to Close On Demand

PROB SEAL LOCA Probability of seal LOCA given loss of Seal Cooling

JND10AP001EFR_D-
123

CCF of MHSI Pumps to Run

11 70 2.7E-11 0.0 68.6 Sequence LOCCW-12: FLD-EFW, MFW, SSS, EFW, MHSI 01

IE FLD-SAB14 FB Flood in Safeguard Building 1 or 4 (Pump Room) 
Including Fuel Building

As explained in Section 19.1.5.2.2.3, a flood in the pump room of SB 4 
results in the loss of CCWS CH2. With SAC2 in maintenance, PAS failure 
and operator failure to recover room cooling results in the loss of 
ventilation in Division 2 and 3.
PAS fails MFW and SSS, MSRTs fail because of the loss of Division 2 and 3, 
EFW steam relief through MSSVs fail because it requires two EFW trains 
and only Division 1 is available. MHSI Pump 1 fails therefore feed and 
bleed is not possible.

PAS Process Automation System Fails

SAC02/QKA20 PM2 Normal SAC02/QKA20 Train unavailable due to 
preventive maintenance

OPF-SAC-2H Operator Fails to Recover Room Cooling Locally

JND10AP001EFR MHSI, MHSI Train 1 Motor Driven Pump 
JND10AP001, Fails to Run

12 75, 78 5.0E-11 0.1 68.7 Sequence LOCCW-12: FLD-EFW, MFW, SSS, EFW, MHSI 01

IE FLD-EFW EFW Pipe Break A flood occurs due to a pipe break in EFW train 4, flooding SB 4 pump 
room and the Fuel Building. LOOP fails MFW and SSS and prevents the 
operator to make-up for the 4 EFW tank draining simultaneously. All EFW 
trains are lost.  No MHSI pump is available for feed and bleed because of 
the failure of EDGs to run.

LOOPCSD+REC Consequential LOOP and Failure of Recovery Within 
1 Hour for IEs Leading to Auto Scram

XKA10___DFR_D-ALL CCF of EDGs to Run

 Table 19.1-41—U.S. EPR Important Cutsets - Level 1 Flooding
 Sheet 3 of 3

Group 
No Cutset Numbers

Cutset
Frequencies

Contribution to CDF (%) Sequence Type and a Representative Cutset

Sequence DescriptionGroup Cumulative Event Identifier Event Description
Tier 2  Revision  4   Page 19.1-300


	Table 19.1-41— U.S. EPR Important Cutsets - Level 1 Flooding Sheet 1 of 3


<<
  /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 /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




