
 

May 18, 2010 
 
 
 
 
 
Dr. Said Abdel-Khalik, Chairman 
Advisory Committee on Reactor Safeguards 
U.S. Nuclear Regulatory Commission 
Washington, DC  20555-0001 
 
Subject:  ADVISORY COMMITTEE ON REACTOR SAFEGUARDS LETTER DATED  

 MARCH 25, 2010, REGARDING DRAFT FINAL REVISION 1 TO DIGITAL  
 INSTRUMENTATION AND CONTROL INTERIM STAFF GUIDANCE – 07 

 
Dear Dr. Abdel-Khalik: 
 
I am responding to your letter dated March 25, 2010, regarding the Advisory Committee on 
Reactor Safeguards (ACRS) meeting held March 4-6, 2010. 
 
During the full committee meeting, the ACRS reviewed Draft Final Revision 1 to the Digital 
Instrumentation and Control Interim Staff Guidance (ISG) – 07 (DI&C-ISG-07), “Digital 
Instrumentation and Control Systems in Safety Applications at Fuel Cycle Facilities.”  We 
appreciate the committee’s thoughtful and thorough review of the draft revision to this ISG, as 
well as the constructive recommendations. 
 
The following addresses each of the committee’s recommendations: 
 

1. Revision 1 to DI&C-ISG-07 should not be issued as final until recommendation 2 is 
addressed. 

 
The Nuclear Regulatory Commission (NRC) staff will address the recommendation as 
presented in the ACRS letter, prior to issuance, as indicated below. 

 
2. Revision 1 to DI&C-ISG-07 should be revised to state that any reduction in the level of 

rigorous management measures applied to redundant items relied on for safety (IROFS) 
relative to sole IROFS with the same design requirements, should be justified by a 
comprehensive analysis that identifies the common cause failure modes and other 
dependencies that must be mitigated or prevented to ensure reliable operation. 

 
The NRC staff will revise DI&C-ISG-07 as recommended by the committee.   
 
Note that in fuel cycle facilities, licensees do not normally rely on an active engineered 
control, such as a digital controller, as a sole IROFS.  Federal Code 10 CFR Part 70, 
Section 70.64 requires that the design must incorporate, to the extent practicable, a 
preference for use of engineered controls over administrative controls to increase overall 
system reliability.  Additionally, NUREG-1520, “Standard Review Plan for the Review of 
a License Application for a Fuel Cycle Facility,” states that passive engineered controls 
should be preferred for use (especially in criticality safety applications) over active 
engineered controls.  Thus, where a sole IROFS has been proposed by applicants or 
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licensees for preventing or mitigating accident event sequences, the common practice is 
for the sole IROFS to be a passive engineered control.  Nevertheless, the NRC staff 
agrees with the principle identified by the ACRS and will enhance the text of the ISG 
accordingly. 

 
3. Future efforts should include development of a systematic approach for identifying 

dependencies and common cause failures (CCFs) in IROFS to enhance the effective 
application of graded management measures. 

 
Guidance has been provided within the section of DI&C-ISG-07 regarding 
“Independence of Controls Used as IROFS” regarding practical considerations for 
evaluation of potential CCF conditions for digital control systems.  In this section, the 
occurrence of several different modes of potential CCF is discussed, and methods for 
coping with these potential failures are presented.  One of the coping methods 
presented is the performance of a diversity analysis, as described in NUREG/CR-6303, 
"Method for Performing Diversity and Defense-in-Depth Analyses of Reactor Protection 
Systems," issued December 1994.  Since the publication of this NUREG, the Office of 
Nuclear Regulatory Research (RES) has been conducting further research to develop a 
practical methodology for identifying the attributes and characteristics of diverse digital 
systems supporting the determination of what may be considered “sufficiently diverse.”  
Also, the section of DI&C-ISG-07 describing practical considerations for evaluation of 
CCF conditions for digital control systems identifies several methods which may be used 
by licensees to ensure that the selection of IROFS for a particular event sequence 
prevention or mitigation function are designed, implemented, and maintained such that 
potential CCF conditions, such as common power supply, environmental or physical 
conditions, or vendor-identified in-service failures are addressed appropriately.  Results 
from the RES work on diversity analysis methods will be utilized, as appropriate, for use 
in the licensing of fuel cycle facilities. 

 
4. Future efforts should also include the development of an approach for structuring the 

individual scenario results of an Integrated Safety Analysis (ISA) to facilitate review and 
understanding of the associated risk significance. 

 
The primary purpose of the ISA is to systematically examine a facility’s processes, 
equipment, structures, and personnel activities to ensure that all relevant hazards that 
could result in unacceptable consequences have been adequately evaluated and 
appropriate protective measures have been identified.  The ISAs also provide risk 
insights and risk significance.  The Division of Fuel Cycle Safety and Safeguards has, in 
fact, been using the ISAs to assess significance for the purposes of informing licensing 
and oversight activities.  The list of accident sequences and IROFS in the ISA 
Summaries submitted to the NRC are typically grouped by unit process equipment, so 
that accident sequences involving the same IROFS appear together.  Thus, for ISAs that 
use a quantitative method of likelihood evaluation, the staff has had little difficulty in 
summing sequences to determine risk significance.  The NRC staff has proposed to the 
Commission (SECY-10-0031, “Revising the Fuel Cycle Oversight Process”) to pursue a 
more explicitly risk-informed approach to its oversight program.  This will likely involve 
enhancing staff’s ability to assess risk significance.  However, the current regulations 
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allow licensees considerable flexibility to attain compliance, and do not require many of 
the features that would be useful for risk significance determination.  In addition to 
providing SECY-10-0031 to the Commission, the staff briefed the Commission on the 
Fuel Cycle Oversight Process on April 29, 2010.  Subsequently, in the staff requirements 
memorandum related to April 29 Commission meeting (SRM100429, dated May 12, 
2010), the Commission directed the staff to provide a paper comparing ISAs for fuel 
cycle facilities and Probabilistic Risk Assessments (PRAs) for reactors, including a 
critical evaluation of how ISAs differ from PRAs.  The Commission further directed that 
the ISA/PRA comparison paper be reviewed by the ACRS prior to submission to the 
Commission.  This paper is expected to provide additional insights into how ISA 
individual scenario results can be combined and supplemented by other quantitative and 
qualitative properties to implement the risk significance function as used to inform the 
oversight process. 

 
Thank you for the committee’s review.  
 
 Sincerely, 
 
 
        /RA/ 
 
 R.W. Borchardt 
 Executive Director 
   for Operations 
 
cc:  Chairman Jaczko 

 Commissioner Svinicki 
 Commissioner Apostolakis 
 Commissioner Magwood 
 Commissioner Ostendorff 
 SECY 

 



S. Abdel-Khalik        - 3 - 
 

allow licensees considerable flexibility to attain compliance, and do not require many of 
the features that would be useful for risk significance determination.  In addition to 
providing SECY-10-0031 to the Commission, the staff briefed the Commission on the 
Fuel Cycle Oversight Process on April 29, 2010.  Subsequently, in the staff requirements 
memorandum related to April 29 Commission meeting (SRM100429, dated May 12, 
2010), the Commission directed the staff to provide a paper comparing ISAs for fuel 
cycle facilities and Probabilistic Risk Assessments (PRAs) for reactors, including a 
critical evaluation of how ISAs differ from PRAs.  The Commission further directed that 
the ISA/PRA comparison paper be reviewed by the ACRS prior to submission to the 
Commission.  This paper is expected to provide additional insights into how ISA 
individual scenario results can be combined and supplemented by other quantitative and 
qualitative properties to implement the risk significance function as used to inform the 
oversight process. 
 

Thank you for the committee’s review.  
 
 Sincerely, 
 
 
          /RA/ 
 
 
 R.W. Borchardt 
 Executive Director 
   for Operations 
 
cc:  Chairman Jaczko 

 Commissioner Svinicki 
 Commissioner Apostolakis 
 Commissioner Magwood 
 Commissioner Ostendorff 
 SECY 

 
 
 
 
 
 
DISTRIBUTION:  G20100176/LTR-10-0134/EDATS: SECY-2010-0177 
FCSS r/f      E. Hackett, ACRS          A. Dias, ACRS          C. Antonescu, ACRS 
S. Arndt, NRR      D. Damon, NMSS  
 

ML100990101 
OFFICE TSB TSB TSB SPTSD 
NAME DRahn PJenifer PSilva MBailey 
DATE 04/12/10 04/12/10 04/16/10 04/20/10 
OFFICE FCSS NRR NMSS EDO 
NAME DDorman PHiland MWeber RWBorchardt 
DATE 04/23/10 04/21/10 04/23/10 05/18/10 

OFFICIAL RECORD COPY 



<<
  /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


