
 
 

June 9, 2011 
 
MEMORANDUM TO: Michael C. Cheok, Director  

Division of Risk Assessment 
Office of Nuclear Reactor Regulation 

 
FROM: Steven A. Laur, Senior Technical Advisor  /RA/ 

Division of Risk Assessment 
Office of Nuclear Reactor Regulation 

 
SUBJECT:  JUNE 8, 2011 PUBLIC MEETING SUMMARY - PROPOSED 

CHANGES TO CLARIFY THE DEFENSE-IN-DEPTH 
PHILOSOPHY OF REGULATORY GUIDE 1.174, “AN 
APPROACH FOR USING PROBABILISTIC RISK ASSESSMENT 
IN RISK-INFORMED DECISIONS ON PLANT-SPECIFIC 
CHANGES TO THE LICENSING BASIS” 

 
A  Category 2 public meeting was held on June 8, 2011, at the Nuclear Regulatory Commission 
(NRC) headquarters to discuss proposed changes to the defense-in-depth portion of Regulatory 
Guide (RG) 1.174, “An Approach for Using Probabilistic Risk Assessment in Risk-Informed 
Decisions on Plant-Specific Changes to the Licensing Basis.” The enclosure lists the attendees. 
The meeting was announced on May 19, 2011 (Agencywide Documents Access and 
Management System (ADAMS) Accession No. ML111380056). 
 
The purpose of the meeting was to discuss proposed changes to clarify the defense-in-depth 
philosophy as set forth in regulatory position 2.1 of RG 1.174.  Steven Laur (NRC) stated that the 
meeting was to ensure clarity and promote understanding of the proposed changes, but pointed 
out that the NRC is not soliciting formal comments at this time. He noted that there will be a 
public comment period at the appropriate point in the regulatory guide development process. He 
also provided a brief background of the purpose for the revision, which is in response to Staff 
Requirements Memorandum (SRM) SECY-11-0014, “Use of Containment Accident Pressure in 
Analyzing Emergency Core Cooling System and Containment Heat Removal System Pump 
Performance in Postulated Accidents.”  That SRM stated, in part: 
 

“Because the statements in Regulatory Guide 1.174 are subject to different 
interpretations, the staff should revise this guide using precise language to assure 
that the defense-in-depth philosophy is interpreted and implemented consistently.” 

 
Mr. Laur said that the staff’s approach for addressing this requirement was to provide additional 
explanatory material and examples after each of the seven defense-in-depth attributes in the 
bulleted list in regulatory position 2.1.1 of RG 1.174. He went on to say that the staff did not 
attempt to redefine defense-in-depth or to develop new attributes.  Meeting participants as a 
whole appeared to agree with this approach, although a few individuals expressed the viewpoint 
that it might have been better to start at a more fundamental level. 
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A wide-ranging discussion was held on various aspects of the proposed changes. The following 
captures some of the points made, in no particular order. No evaluation of the comments or 
judgment regarding them should be inferred from these minutes. 
 

• The examples need more work. Several of the examples are not RG 1.174 examples; 
i.e., not representative of risk-informed changes to the licensing basis. Examples that are 
more representative of actual RG 1.174 changes would be beneficial, such as technical 
specification change requests that have actually occurred. 

• The examples do not reach a decision on a given attribute of defense-in-depth, but could 
be used to support either an “accept” or “reject” position. 

• It might be useful to develop integrated examples rather than attribute-specific examples. 
An integrated example might consider how each of the seven attributes were met or not 
met. The examples could also be integrated across the five key principles of risk-
informed regulation, including defense-in-depth. A couple of individuals expressed 
support for the attribute-specific examples. Some participants noted that both specific 
and integrated examples could be employed if desired. 

• Both industry and NRC noted that there is a potential for examples to be over-used. 
Examples should clarify the intent of the defense-in-depth attributes, but not lead to a 
go/no-go or checklist approach to evaluating the attributes. 

• There should be an explanation of how the seven attributes relate to each other. There 
was a proposal that the attributes be grouped in some fashion; for example, the 
“programmatic activities” and the “defenses against human error” might be considered 
together. Some participants noted that the seven attributes were not all of the same 
importance or level of detail, and suggested that a hierarchical treatment would be 
useful. 

• Some of the terms in the proposed language need to be carefully considered. The term 
“safety function” should be defined. The word “element” to describe the seven attributes 
did not appear to be the correct term to one participant. The use of the word 
“independent” was questioned in several cases.  

• It was noted that the short attribute description (“bullet” in the text) should be consistent 
with the following descriptive paragraphs. For example, if the bullet says “independence 
should be preserved,” it is not useful for the text that follows to modify the common 
English-language usage of the word “independence.” 

• In general, the seven attributes should be stated in relative terms rather than absolute 
terms; e.g., use of phrases such as “reasonable” or “commensurate with” is preferable to 
stating absolute requirements. 

• The guidance documents for implementing 10 CFR 50.69, “Risk-informed categorization 
and treatment of structures, systems and components for nuclear power reactors,” (NEI 
00-04 and RG 1.201) have useful examples for addressing the common-cause failure 
attribute. 

• Regarding the first attribute, preserving a reasonable balance among core damage, 
containment failure, and mitigation: Clarify the sentence regarding “consequence 



- 3 - 
 

mitigation” to make it clear whether it is referring to normal releases, 10 CFR Part 100 
releases, or something else.   

• Regarding the second attribute, over-reliance on programmatic activities: The first 
example about fire protection compensatory measures should be reviewed to ensure 
consistency with existing regulatory guidance on compensatory measures. The second 
example may not be consistent with the reliance on operators as permitted in emergency 
operating procedures. 

• Regarding the third attribute, system redundancy, independence, and diversity: The term 
“key safety function” should be defined. The term “functional isolation” was confusing. 

• Regarding the fourth attribute, common cause failures: This attribute might logically be a 
sub-bullet under the third attribute. The two examples do not fit under this attribute; 
rather, uncertainties such as presented in the examples are addressed by the fifth key 
principle of risk-informed regulation, “performance measurement.” 

• Regarding the fifth attribute, independence of barriers: It is not clear why the terms 
“redundant and diverse” were added, which are not in the current revision of RG 1.174. 
The attribute should be changed back and conforming changes made to the descriptive 
paragraphs. 

• Regarding the seventh attribute, intent of the plant’s design criteria: This attribute is 
nebulous. Participants questioned whether this attribute is even necessary. There 
appeared to be general agreement that this material does not fit under “defense-in-
depth” but rather under the first key element of risk-informed regulation, “compliance with 
regulations.” 

• Participants questioned the source of the revised definition of defense-in-depth that is 
presented in the first paragraph of regulatory position 2.1.1. Mary Drouin pointed out that 
this was taken directly from the document “Staff Requirements - SECY-98-144 - White 
Paper on Risk-Informed and Performance-Based Regulation,” U.S. Nuclear Regulatory 
Commission, Washington, DC (March 1, 1999) (ADAMS ML003753601). 

 
There were no comments by members of the public at the appointed place in the agenda. 
 
The meeting participants agreed that another meeting on this subject would be beneficial. The 
tentative time for such a meeting should be around the end of August or early September, 2011. 
Steven Laur and Mary Drouin will set up the next public meeting in that time frame. 
 
At this point, there being no further questions, comments or discussion, the meeting was 
adjourned. 
 
Enclosure: 
List of Attendees 
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ENCLOSURE 

LIST OF ATTENDEES 
 

NRC Public Meeting on Proposed Changes To Clarify The 
Defense-in-Depth Philosophy of Regulatory Guide RG 1.174 

 
June 8, 2011, 10:00 AM – 12:00 PM 

NRC HQ, Two White Flint North Room O-7A1, Rockville, MD 
 

Name Organization Phone E-mail 
Participated in Person 

Victoria Anderson NEI 202-247-1669 vka@nei.org 
Jana Bergman Curtiss-Wright 301-956-4184 jbergman@curtisswright.com 
Biff Bradley NEI 202-739-8083 reb@nei.org 
Mark Caruso NRC/NRO 301-415-1310 Mark.caruso@nrc.gov 
Guy Cesare Enercon 301-972-6900 gcesare@enercon.com  
Stephen Dinsmore NRC/NRR/DRA 301-415-8482 Stephen.dinsmore@nrc.gov 
Mary Drouin NRC/RES 301-251-7574 Mary.Drouin@nrc.gov 
Don Dube NRC/NRO 301-415-1483 Donald.dube@nrc.gov 
Anders Gilbertson NRC/RES 301-251-7592 Anders.Gilbertson@nrc.gov 
Donnie Harrison NRC/NRR/DRA 301-415-2470 Donnie.harrison@nrc.gov 
Thomas Kenyon NRC/NRO/ARP 301-415-1120 Thomas.kenyon@nrc.gov 
Greg Krueger Exelon 610-765-5973 Gregory.krueger 

@exelonop.com 
Steven Laur NRC/NRR/DRA 301-415-2889 Steven.laur@nrc.gov 
Michael Snodderly NRC/NRR/DRA 301-415-1801 michael.snodderly@nrc.gov 
    

Participated via Telephone 
David Blanchard Ar-Eng 408-374-0678 dblanchardare@earthlink.net 
Robert Carpenter NRC/RES 301-251-7483 Robert.Carpenter@NRC.gov 
Nancy Chapman Bechtel 301-228-6025 ngchapma@bechtel.com 
Jeff LaChance Sandia 505 844-9173 jllacha@sandia.gov  
Stanley Levinson AREVA NP Inc. 434-832-2768 stanley.levinson@areva.com 
Stephen Nass Westinghouse (412) 374-3098 NassSA@Westinghouse.co

m 
Gareth Parry Erin 520 777 4285 gwparry@erineng.com 
William D. Reckley NRC 301 415-7490 william.reckley@nrc.gov 
Ahsan Sallman NRC/NRR/DSS 301-415-2380 Ahsan.sallman@nrc.gov 
Ray Schneider Westinghouse 860-731-6461 schneire@westinghouse.com 
Doug True Erin (925) 943-7077 detrue@erineng.com 
    
 
 



<<
  /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


