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3.2 Classification of Structures, Systems, and Components 

GDC 1 requires that structures, systems, and components (SSCs) important to safety be 
designed, fabricated, erected, and tested to quality standards commensurate with the 
importance of the safety functions to be performed.  GDC 1 also requires that a quality 
assurance program be established to provide adequate assurance that these SSCs will 
satisfactorily perform their safety functions, and that appropriate records of the design, 
fabrication, erection, and testing of these SSCs be maintained for the life of the plant. 
To fulfill these requirements, the U.S. EPR SSCs are classified according to nuclear 
safety function, seismic design category, quality group, quality standards, and 
applicability of the 10 CFR Part 50, Appendix B quality assurance program.  This 
section describes the methodology used for classifying the U.S. EPR SSCs.  Seismic 
classification is addressed in Section 3.2.1 and quality group classification is addressed 
in Section 3.2.2.

10 CFR 50.2 defines safety-related SSCs as the “structures, systems and components 
that are relied upon to remain functional during and following design basis events to 
assure:

 1. The integrity of the reactor coolant pressure boundary

2. The capability to shut down the reactor and maintain it in a safe shutdown 
condition; or

3. The capability to prevent or mitigate the consequences of accidents which could 
result in potential offsite exposures comparable to the applicable guideline 
exposures set forth in §50.34(a)(1) or §100.11…”

The U.S. EPR SSCs are classified based on their functions and the 10 CFR 50.2 
definition of safety-related.  A function that does not address one of the three 
objectives listed above is non-safety related. 

The U.S. EPR safety classification methodology makes a distinction between primary 
design functions and secondary design functions.  A primary design function is a 
principal function for which an SSC must be included in the plant design.  A secondary 
design function is a function that the SSC must be capable of fulfilling because of the 
location of that SSC within the plant design.  Both primary and secondary design 
functions can be, but need not be, safety related.

Safety classification of systems considers only their primary design functions.  Thus, 
systems are safety related if any one of their primary design functions is safety related.

Safety classification of structures and components considers both their primary and 
secondary design functions.  Thus, structures and components are safety related if at 
least one of their primary or secondary design functions is safety related.
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As a result, application of the U.S. EPR safety classification methodology logically 
allows both the identification of safety-related systems that include non-safety-related 
components, and the identification of non-safety-related systems that include safety-
related components.

In addition to safety related and non-safety related, the U.S. EPR safety classification 
methodology has a third classification which includes SSCs that are by definition non-
safety related, but to which a “significant licensing requirement or commitment” 
applies.  A “significant licensing requirement or commitment” is a practice that is 
based on an NRC regulation or licensing guidance that applies to SSCs that do not meet 
the 10 CFR 50.2 definition of safety-related, but which are deemed to be “important to 
safety” by NRC staff.  These SSCs are classified as supplemented grade.

The U.S. EPR safety classification methodology uses the following designations:

• Safety-related: S.

• Non-safety related: NS.

• Supplemented Grade: NS-AQ.

U.S. EPR SSCs that are classified as safety related are subject to the quality assurance 
program requirements of 10 CFR 50, Appendix B.  Non-safety-related SSCs are not 
included in the 10 CFR 50, Appendix B quality assurance program.  However, those 
non-safety-related SSCs that are classified as supplemented grade will be included in 
the 10 CFR 50, Appendix B quality assurance program if inclusion is explicitly invoked 
by the relevant “significant licensing requirement or commitment.”

Table 3.2.2-1—Classification Summary lists the safety classification of U.S. EPR SSCs. 

Classification of fire protection systems in accordance with RG 1.189 is described in 
Section 9.5.1.

3.2.1 Seismic Classification

GDC 2 requires in part that “structures, systems, and components important to safety 
shall be designed to withstand the effects of natural phenomena such as 
earthquakes…without loss of capability to perform their safety functions.”  In 
addition, 10 CFR 50.34(a)(12) requires that—in order to comply with the earthquake 
provisions of GDC 2—the U.S. EPR comply with the earthquake engineering criteria 
of 10 CFR Part 50, Appendix S.  10 CFR Part 50, Appendix S defines the safe shutdown 
earthquake (SSE) as the “vibratory ground motion for which certain structures, 
systems, and components must be designed to remain functional.”
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10 CFR Part 50, Appendix S states “the structures, systems, and components required 
to withstand the effects of the Safe Shutdown Earthquake Ground Motion or surface 
deformation are those necessary to assure:

 1. The integrity of the reactor coolant pressure boundary;

2. The capability to shut down the reactor and maintain it in a safe shutdown 
condition; or

3. The capability to prevent or mitigate the consequences of accidents that could 
result in potential offsite exposures comparable to the guideline exposures of 
§50.34(a)(1).”

To meet the requirements of both GDC 2 and 10 CFR Part 50, Appendix S with regard 
to the design for earthquakes, U.S. EPR SSCs are seismically classified in accordance 
with RG 1.29.

Radioactive waste management SSCs are explicitly excluded from the seismic 
classification requirements of RG 1.29.  However, they meet the seismic design criteria 
specified in RG 1.143 (refer to Sections 11.2, 11.3, and 11.4) and GDC 61 as it relates to 
the design of radioactive waste systems and other systems that may contain 
radioactivity.  Safety-related instrument sensing lines meet the seismic design 
requirements specified in RG 1.151.

The seismic classification of U.S. EPR SSCs uses the following categories: Seismic 
Category I, Seismic Category II, radwaste seismic, conventional seismic, and non-
seismic.

Table 3.2.2-1 lists the seismic classification of U.S. EPR SSCs.  A COL applicant that 
references the U.S. EPR design certification will identify the seismic classification of 
applicable site-specific SSCs that are not identified in Table 3.2.2-1.

The piping and instrumentation diagrams (P&IDs) of U.S. EPR systems indicate the 
Seismic Category I boundaries when portions of a system are not Seismic Category I.  
A list of U.S. EPR piping and instrumentation diagrams is provided in Section 1.7.

3.2.1.1 Seismic Category I 

U.S. EPR SSCs that are classified as safety related are also designed to be capable of 
performing their safety functions during and following an SSE.  Therefore, these 
safety-related SSCs, including their foundations and supports, are classified as Seismic 
Category I.  Additionally, certain SSCs explicitly identified in RG 1.29, such as fuel 
storage racks in the spent fuel storage structure and Class 1E electrical systems, are 
classified as Seismic Category I.
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Seismic Category I SSCs are designed to withstand the seismic loads associated with 
the SSE, in combination with other designated loads, without loss of function or 
pressure integrity.  SSE seismic design loads are addressed in Section 3.7.  The design of 
Seismic Category I structures is addressed in Section 3.8.  The seismic design of 
mechanical systems and components is addressed in Section 3.9.  The seismic 
qualification of mechanical and electrical equipment, including their supports, is 
addressed in Section 3.10.

Seismic Category I SSCs are subject to the quality assurance program requirements of 
10 CFR Part 50, Appendix B.

3.2.1.2 Seismic Category II

Per RG 1.29, some U.S. EPR SSCs that perform no safety-related function could, if they 
failed under seismic loading, prevent or reduce the functional capability of a Seismic 
Category I SSC, or cause incapacitating injury to main control room occupants during 
or following an SSE.  These non-safety-related SSCs are classified as Seismic Category 
II.

U.S. EPR SSCs classified as Seismic Category II are designed to withstand SSE seismic 
loads without incurring a structural failure that permits deleterious interaction with 
any Seismic Category I SSC or that could result in injury to main control room 
occupants.  The seismic design criteria that apply to Seismic Category II SSCs are 
addressed in Section 3.7.

Seismic Category II SSCs are subject to the pertinent quality assurance program 
requirements of 10 CFR Part 50, Appendix B.

3.2.1.3 Radwaste Seismic

Radioactive waste management SSCs that are classified as RW-IIa per RG 1.143 are 
subject to the relevant seismic design requirements tabulated in that RG.  These SSCs 
are designed to withstand seismic loads up to ½ SSE and are seismically categorized as 
radwaste seismic (RS).

3.2.1.4 Conventional Seismic

Some non-safety-related U.S. EPR SSCs do not fall within the criteria for classification 
as Seismic Category I or II, but may still be subject to seismic design criteria that are 
incorporated in, or invoked by, an applicable commercial or industry code.  These 
SSCs are classified as conventional seismic (CS).  SSCs that are classified as CS, based 
solely on applicable commercial or industry codes, are not considered part of the 
licensing basis for the U.S. EPR since this classification is not prescribed in NRC 
regulations or guidance documents.
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Some supplemented grade U.S. EPR SSCs do not fall within the criteria for 
classification as Seismic Category I or II, but may be subject to “significant licensing 
requirements or commitments” that specify consideration of seismic design criteria 
that are less demanding than either a full or ½ SSE.  Those SSCs that are classified as 
RW-IIb or RW-IIc per RG 1.143 are included in this group.  These SSCs are also 
seismically categorized as CS.

3.2.1.5 Non-Seismic

The U.S. EPR SSCs that do not fall within the RG 1.29 criteria for classification as 
Seismic Category I or II, do not fall within the RG 1.143 criteria for RW-IIa, RW-IIb, 
or RW-IIc, and are not subject to any seismic design criteria invoked by the applicable 
commercial or industrial codes and standards, are classified as non-seismic (NSC).
Tier 2  Revision  0  Page 3.2-5


	3.2 Classification of Structures, Systems, and Components
	3.2.1 Seismic Classification
	3.2.1.1 Seismic Category I
	3.2.1.2 Seismic Category II
	3.2.1.3 Radwaste Seismic
	3.2.1.4 Conventional Seismic
	3.2.1.5 Non-Seismic




<<
  /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
  /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


