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• Brief History & Topical Area Overview

• Process Overview

• Tiers of Complexity
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• Phases of Process

• Areas of Review

• Path Forward



Brief History

• Steering Committee Background
– November 8, 2006, Commission meeting with 

Industry
• Identified Licensing Issues with Digital I&C
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– Staff Requirements Memorandum
• Directed the Staff to work with industry

– Five technical areas were identified for NPPs
• Addressed by Interim Staff Guidance



Technical Area Overview
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Status of Digital I&C 
Products

• ISG-1: Cyber Security - Issued 12/2007
– Provides clarification on acceptable method within existing NRC 

and industry cyber security documents for meeting cyber security 
requirements 

– Provides a cross correlation table between the guidance in RG 
1.152, Revision 2, and NEI 04-04, Revision 2 

• ISG-2: Diversity and Defense in Depth (D3) - Issued

5

• ISG-2: Diversity and Defense in Depth (D3) - Issued 
9/2007
– Addresses system characteristics that comprise adequate diversity 

and defense-in-depth,
– Criteria for crediting the use of operator manual actions as a 

defensive measure,
– System level or component level actuation of equipment when 

manual actuation is used as a defensive measure.
– Effects and applicability of common cause failures,
– Echelons of defense and
– Whether common cause failures are classified as single failures in 

design basis evaluations.  



Status of Digital I&C 
Products

• ISG-3:  Review of New Reactor Digital 
Instrumentation and Control Probabilistic Risk 
Assessments - Issued 8/2008
– Provide guidance as to what is needed for digital system 

modeling in Part 52 licensing 
– Methods for obtaining risk insights and risk informing digital 
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I&C to be addressed as part of on-going research 

• ISG-4:  Highly Integrated Control Room 
Communications - Issued 9/2007
– Communications between digital system
– Communication between safety divisions 
– Between safety and non-safety I&C
– Command prioritization between safety and non-safety 

commands
– Design of multidivisional control and display stations



Status of Digital I&C 
Products

• ISG-5:  Highly Integrated Control Room Human 
Factors - Issued 9/2007 and 11/2008
– Computerized procedures

– Minimum inventory
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– Credit for manual operator actions



Licensing Process Overview

• Purpose of ISG-6  
– Refined licensing process

– Expectations for documentation

K l d t
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– Knowledge management

• Lessons learned from recent I&C 
amendment reviews

– Wolf Creek

– Oconee



Process Overview
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Tiers of Review

• Each Tier corresponds to an expected 
review complexity:

– Tier 1:  Previously approved system, no 
d i ti f t i l t i t f

10

deviations from topical report, review to focus on 
plant specific aspects, least review effort 
expected.  

– Tier 2: Previously approved system, with 
deviations, moderate review effort expected.  

– Tier 3: Totally new system, extensive review effort 
expected.  Thorough review of all technical areas.  



Pre-Application (Phase 0)

• Encourage discussion of significant topics 
(defense-in-depth & diversity, variances from 
guidance, unique or complex aspects, etc.)  

D t ti i
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• Document meeting summaries
– Can provide initial assessments and 

understanding of system concepts

– Will document aspects that are important to the 
NRC staff decision

• Phase 0 ends with submittal of an LAR



Initial Application (Phase 1)

• Staff will perform acceptance review in accordance 
with NRR Office Instruction, LIC-109

• Allowances are made for promised information
– Appropriate to align staff review with system development 

lifec cle
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lifecycle

• Staff can use RAI process to communicate those 
areas where the staff has no further questions

• Phase 1 ends when licensee submits, and the staff 
has reviewed, all planning information

– May overlap with Phase 2



Continued Review & Audit 
(Phase 2)

• Staff will continue the in-depth review 

• Staff will perform audit(s) of licensee 
design development process 
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implementation

• Phase 2 ends with the conclusion of 
the NRC staff review



Implementation & 
Inspection (Phase 3)

• Phase 3 begins with the issuance of the amendment 
and associated Safety Evaluation.  

• Licensee implements upgrade
– Installation of system
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– Amending of Technical Specifications
– Procedure changes
– UFSAR update

• Licensee will conduct startup testing
• Inspection of activities is governed by IP-52003, 

“Digital Instrumentation and Control Modification 
Inspection”



Draft Review Areas

• Working List of Review Areas
– Defense-in-depth & Diversity
– Hardware Architecture 
– Hardware Design Process and Quality Control
– Communications
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– Communications 
– Software Design Process
– System, Hardware, Software, and Methodology 

Modifications 
– Technical Specifications
– IEEE 603 Compliance
– IEEE 7-4.3.2 Compliance
– Software Architecture 
– Cyber Security  
– System Qualifications



Format of ISG-6

• Introduction
• Purpose
• Licensing Process

– Process Overview
Pre Application Meetings
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– Pre-Application Meetings
– Initial Application
– Continued Review and Audit
– Implementation and Inspection
– Review Areas

• Scope of Review
• Information to be Provided
• Regulatory Evaluation
• Technical Evaluation
• Conclusion

• Appendices (Example Formats)



Path Forward

• Monthly Public Meetings

• Monthly conference calls on status 

• Full Draft of ISG for Public Comment
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Full Draft of ISG for Public Comment
– Fall 2009

• ISG-6 Issued
– End of 2009

• Pilot application encouraged



Questions??

18



<<
  /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


