
3.4 Qualification 
Order Requirement: 

The level instrument channels shall be reliable at temperature, humidity and radiation 
levels consistent with the spent fuel pool water at saturation conditions for an extended 
period. This reliability shall be established through the use of an augmented quality 
assurance process (e.g. a process similar to that applied to the site fire protection 
program). 

Guidance: 

The instrument channel reliability shall be demonstrated via an appropriate combination 
of design, analyses, operating experience, and/or testing of channel components for the 
following sets of parameters, as described in the paragraphs below: 

• conditions in the area of instrument channel component use for all instrument 
components, 

• effects of shock and vibration in the area ofon instrument channel component use 
during and following a potential seismicany applicable event for only installed 
components, and 

• seismic effects in the area of on instrument channel components used during and 
following a potential seismic event for only installed components. 

These qualifications do not apply to any plant systems, components or structures that are 
not part of the SPF instrumentation channel, even if such plant systems, components, or 
structures are connected, attached or otherwise relied upon for the SPF SFP 
instrumentation channel to remain functional provided arrangements have been made to 
restore such functionality within 30 minutes using a maximum of two trained personnel. 

Selection of instrument channel components shall consider ease and simplicity of design 
and replacement after the event.  Readily available commercial components shall should 
be considered. See section 4.2, Procedures, for guidance on replacement instrument 
channel component replacement at the time of an event or thereafter until the unit is 
returned to normal service. 

The temperature, humidity and radiation levels consistent with conditions in the area of 
use considering normal operational, event and post-event conditions for no fewer than 
seven days post-event or until off-site resources can be deployed by the mitigating 
strategies resulting from Order EA-12-049 should be considered. Examples of post-event 
(beyond-design-basis) conditions to be considered are: 

• radiological conditions for a normal refueling quantity of freshly discharged (100 
hours) fuel with the SFP water Level 3 as described in this order, 

• temperatures of 212 degrees F and 100% relative humidity environment, 

• boiling water and/or steam environment, 

• a concentrated borated water environment, and 

• the impact of FLEX mitigating strategies. 
 

Comment [GS1]: Exceptions. 

Comment [GS2]: Exception. 

Comment [GS3]: Clarification. 



For the effects of shock and vibration in the area of instrument channel component use 
after an potential seismic event for only installedany applicable components (with the 
exception of replaceable batteries and battery chargers), the following measures are 
acceptable to verify that the design and installation is adequate, except for the mounting 
of components which is discussed in section 3.3. 

All components of the instrument channels are rated by the manufacturer (or otherwise 
tested) for shock and vibration at levels commensurate with those of postulated design 
basis event conditions in the area of instrument channel component use using one, or 
more, of the following methods: 

• instrument channel components that use known operating principles, parts supplied 
by manufacturers with commercial quality programs, such as ISO9001, provided 
shock and vibration requirements are included in the purchase specification and/or 
instrument design, and commercial design and testing for operation in environments 
where significant shock and vibration loadings are common, such as for portable 
hand-held devices or transportation applications; 

• substantial history of operational reliability in environments with significant shock 
and vibration loading, such as transportation applications; or  

• use of components inherently resistant to shock and vibration loadings, such as 
cables. 

For the effects of seismic loading in the area ofon  instrument channel components used 
after a potential seismic event for only installed components (with the exception of 
replaceable batteries and battery chargers), the following measures are acceptable to 
verify that the design and installation is adequate, except for the mounting of components 
which is discussed in section 3.3. 

All components of the instrument channels are rated by the manufacturer (or otherwise 
tested) for seismic loading at levels commensurate with those of postulated design basis 
event conditions in the area of instrument channel component use using one, or more, of 
the following methods: 

• instrument channel components that use known operating principles, parts supplied 
by manufacturers with commercial quality programs, such as ISO9001, provided 
seismic requirements are included in the procurement specifications and/or 
instrument design, and commercial design and testing for operation in environments 
where significant seismic loading is common;  

• substantial history of operational reliability in environments with significant 
vibration, such as for portable hand-held devices or transportation applications; 

• demonstration of successful seismic reliability using methods that predict the 
equipment’s performance by analysis, testing of the equipment under simulated 
seismic conditions, qualification of equipment by a combination of test and analysis, 
or the use of experience data. Guidance for this method is derived based on related 
discussion contained in Regulatory Guide 1.100, Revision 3, September 2009, 
“Seismic Qualification of Electrical and Active Mechanical Equipment and Function 
Qualification of Active Mechanical Equipment for Nuclear Power Plants” (Reference 
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8) and sections 7, 8, 9, and 10 of IEEE Standard 344-2004, “IEEE Recommended 
Practice for Seismic Qualification of Class 1E Equipment for Nuclear Power 
Generating Stations” (Reference 9)* .  However, the other requirements of Regulatory 
Guide 1.100 do not directly apply with seismic reliability requirements addressed 
directly herein.  For example, quality assurance is covered directly in Appendix A-1of 
this guidance document; 

• demonstration that proposed devices are substantially similar in design to models that 
have been previously tested to seismic loading levels in excess of the plant design 
basis at the location where the instrument is to be installed, (g-levels and frequency 
ranges). Such testing should be substantially similar to the process described in 
Regulatory Guide 1.100, Revision 3; or 

• seismic qualification considering using seismic motion consistent with that of existing 
design basis loading at the installation location.  

The basis for the seismic qualification for instrument channel components shall be the 
unit seismic design basis at the time of submittal of the Integrated Plan for implementing 
NRC Order EA-12-051 (See Appendix A-2-2).  Should the unit seismic design basis 
change, changes to the instrument channel component qualifications will be processed in 
accordance with the procedures for such changes at the unit. 

The instrument channel components do not have to be qualified for missile impact.  
Meeting the arrangement requirements in Section 3.2 will satisfy the missile protection 
requirements of Order EA-12-051.  

The quality assurance process to be applied is provided in Appendix A-1. 

 

 

4.2 Procedures 
Order Requirement: 

Procedures shall be established and maintained for the testing, calibration, and use of 
the primary and backup spent fuel pool instrument channels. 

Guidance: 

Procedures will be developed using guidelines and vendor instructions to address the 
maintenance, operation, and abnormal response issues associated with the new SFP 
instrumentation. For portable instruments, the procedures will also specify storage 
location and installation activities. 

If, at the time of an event or thereafter until the unit is returned to normal service, an 
instrument channel component must be replaced, it is acceptable to use commercially 
available components that may or may not meet all, or any, of the qualifications (Section 
3.4) to maintain the instrument channel functionality. 

All licensees shall have a strategy to ensure SFP water level addition is initiated at an 
appropriate time consistent with the implementation of NEI 12-06. 

Comment [GS14]: For the superscript * add the 
following note: 
Sections 1 through 6 of IEEE standard 344- 2004 
provide background, definition, and other related 
reference information pertaining to the use of 
Sections 7 through 10, however, Section 11 is not 
applicable because Appendix A-1 of this document 
addresses documentation requirements. 

Comment [GS15]: Exception. 

Comment [GS16]: Clarification. 

Comment [GS17]: Clarification for readability. 



<<
  /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


