Pros and Cons for the Options on Integrated Safety Analysis Standards and Peer
Reviews

The NRC staff developed options for Commission consideration regarding the development of
standards by technical societies and the use of peer reviews to ensure the completeness and
quality of the integrated safety analyses (ISAs). The NRC staff included in these options (1)
soliciting a formal ISA industry consensus standard from the American Nuclear Society (ANS),
and (2) establishing an NRC requirement that licensees obtain independent peer reviews for the
ISAs of all plant processes. In addition, options that would have the same objective as an
industry standard and mandatory peer review, but would be more efficiently targeted on
identified issues, are also described. The pros and cons of each option are presented below.

The NRC staff licensing reviews approve licensee methods for performing and maintaining
ISAs. NRC staff reviews the application of ISA methods to specific processes, but often reviews
only a selected subset of processes, due to their very large number. NRC staff reviews have
found licensee ISA methods to be of sufficient quality to provide reasonable assurance of
adequate protection.

Facilities using ISAs change over time. NRC staff monitors licensee maintenance of ISA quality
through inspections and licensee event reports, and by its review of the annual updates of ISA
Summaries. Problems with ISA completeness and quality have been identified and corrected.
Thus, although the quality of ISAs is generally adequate, there are opportunities for
enhancement.

Options for ISA Standards

Option 1 — Request that ANS Develop an ISA Standard

ANS representatives expressed support for the development of an ISA standard. If ANS were
to agree to the request, the ISA standard would be developed by a working group formed by the
Nuclear Facilities Standards Committee (NFSC) of the ANS. The standard would include
recommendations for common cause failure, human error, and accident sequence screening in
addition to other topics needed to prepare a complete ISA standard. The NRC staff would
initiate the ISA standard development process by preparing a letter of interest to the Chair of the
NFSC of the ANS that would describe the need for a quality standard and request that NFSC
consider developing an ISA standard. Subsequently, the Chair of the NFSC of the ANS would
send a Project Initiation and Notification System (PINS) report to the members of the NFSC for
approval. If the PINS report is approved by the members of the NFSC, the NFSC would create
a working group to write the ISA standard. Once the ISA standard is complete, the NRC staff
would engage stakeholders in the process of endorsing it using a Regulatory Guide.

Pros: A standard could be useful to current and future licensees for the purpose of developing
an ISA that ensures the safety objectives of the regulations, including completeness. A
standard would specify what must be done to perform quality ISAs. The standard could
go beyond current industry guidance that relies on handbooks for chemical safety
process hazard analysis, which do not address all regulatory objectives of the ISA.

The standard would identify which ISA elements are necessary to assure ISA quality,
and would be based on a consensus among a broad representation of experts.

Enclosure



The cost to the NRC would be low, since the working group for a standard typically only
has one member from the NRC.

Cons: The standard would not result in retroactive upgrades or ensure increased quality for
existing ISAs because the licensees would not be required to follow the standard, unless
incorporated by regulation or license condition.

The development of a draft standard could take 2 to 3 years once a working group is
formed.

Option 2 — Improve Guidance in NUREG-1513

Revise NUREG-1513 by converting it into a detailed handbook for performing ISAs. The
revised guidance would specify recommended ISA tasks and methods needed to achieve ISA
completeness and quality. The ISA handbook would provide guidance at a level of detail similar
to NUREG/CR-2300, “[Probabilistic Risk Assessment (PRA)] Procedures Guide: A Guide to the
Performance of [PRA] for Nuclear Power Plants,” and would reference existing guidance from
the American Institute of Chemical Engineers on process hazard analysis and applicable NRC
guidance on PRA. In revising NUREG-1513, the NRC staff would solicit comments from
stakeholders, including experienced ISA practitioners.

Pro:  The improved guidance would facilitate future ISA reviews by addressing areas for
improvement in ISA completeness and quality through detailed recommendations.

Cons: The guidance may not result in retroactive upgrades or ensure increased quality for
existing ISAs because the licensees would not be required to follow the guidance, unless
incorporated by regulation.

The extensive revisions to NUREG-1513 would be more costly and take more time than
Option 3 (improved guidance in selected areas).

NUREG-1513 would not be a formal industry consensus standard.
Option 3 — Improve Guidance in NUREG-1520

Improve NUREG-1520 review guidance on selected ISA topics, such as common cause failure,
human error, and accident sequence screening. Such improved guidance would enhance the
completeness and quality of the ISAs because the NRC staff would focus its reviews of licensee
ISA programs on these three elements, which have been identified as important to assuring
completeness and quality. While guidance documents are not binding, licensees may formally
commit and therefore be bound to following specific guidance documents as conditions of their
licenses. Licensee submittals and NRC staff reviews would benefit from expanded NRC
guidance. Thus, if the ISA related guidance is enhanced in areas where ISA consistency or
completeness has been lacking, the NRC staff can contribute to improving ISAs. This option
would expand the scope of the revisions to NUREG-1520 that are currently being planned.

Pros: Focused guidance on selected ISA topics would facilitate current reviews and make
inspection efforts more effective, efficient, and consistent. The expense of preparing
detailed guidance on elements of ISAs where current guidance is sufficient would be
avoided.



The NRC staff has already planned and budgeted for a revision to NUREG-1520. This
option would be integrated into these plans with little additional cost.

The improved guidance would be a more efficient use of resources than Options 1
and 2, because it would focus on areas which experience shows are keys to achieving
high quality ISAs.

Cons: The guidance, although available to industry, would be for NRC staff reviewers. In
contrast, an industry standard would include recommendations for industry performance.

The licensees would not be required to follow the guidance, unless they make a
commitment that is included by a license condition.

The NRC staff could not enforce recommendations in the guidance unless the guidance
was specifically adopted in the licensee’s ISA.

Option 4 — Status Quo

Rely on the NRC'’s existing oversight process, licensing reviews using current NRC guidance,
and current licensee corrective action programs to improve ISA quality in areas identified by
these processes. Additionally, planned periodic revisions to NUREG-1520 and other NRC
guidance documents would be based on review of ISA related submittals and lessons learned.
NRC ISA guidance would continue to improve and be available to increase the completeness
and quality of future ISA submittals.

Pro:  No additional costs. This would utilize existing guidance on ISA methods and planned
new guidance (e.g., Revision 2 to NUREG-1520).

Con: Current plans for new guidance on ISA review are focused on specific regulatory issues
rather than on enhancing overall ISA quality. The planned NUREG-1520 revisions may
be limited in addressing the identified areas for improvement in ISA quality; namely,
common cause failure, human error, and accident sequence screening.

Options for ISA Peer Reviews

Option 1 — Revise the Regulations to Require Licensees to Perform Peer Reviews

Licensees would be required to perform peer reviews of the full contents of their ISAs using
either qualified internal or independent experts to enhance their quality. Peer reviews could, in
principle, enhance ISA completeness and quality by having ISAs reviewed by persons
independent of those who performed the original analysis, but who are qualified in the relevant
disciplines. A backfit analysis would be necessary to impose the requirement. It should be
noted that the power reactor industry is not currently required by regulation or order to obtain
peer reviews on its PRAs.

Pro:  All processes would be reviewed by independent third parties. In order to ensure
completeness and high quality, the licensee’s peer review would be able to use NRC
guidance that did not exist at the time of the original ISA summary submittals. Each
successive periodic peer review would thus be utilizing the most up to date
NUREG-1520 in addition to providing an independent review of the licensee’s analyses.



This would be a significant enhancement since current ISAs are based on the guidance
published at the time of the original submittal.

Con: The rulemaking process could take at least 3 years, and fuel cycle licensees would then
be subject to more stringent requirements regarding peer review of safety analyses than
their counterparts in the power reactor industry.

Option 2 — Current Practice

Continue to use existing licensing practices that can enhance ISA quality similar to peer
reviews. Such practices include the NRC staff review of the annual ISA summary updates for
changes that do not require preapproval under 10 CFR 70.72. As required by 10 CFR 70.72,
licensees annually submit a brief summary of all changes to the records that demonstrate
compliance with the elements of the safety program and the revised pages of the ISA summary.
If any changes require preapproval, a licensee must submit a license amendment request. In
addition to these annual NRC reviews, some licensees voluntarily have peer reviews performed
by (1) foreign counterparts in the same parent company, (2) employees that are not responsible
for conducting or maintaining the ISAs, (3) employees who have experience at other facilities to
gain risk insights, or (4) independent consultants. Each of these reviews is performed by
qualified independent reviewers. However, such voluntary peer reviews are not conducted
using NRC-mandated standards.

Pros: Periodic ISA audits conducted by NRC licensing and inspection staff provide regular
opportunities for ISA quality enhancement.

Some licensees perform internal peer reviews voluntarily. These internal peer reviews
can be more efficient than reviews by personnel unfamiliar with the facilities because
fuel cycle facilities tend to differ from one another much more so than nuclear power
reactors.

No additional cost to the NRC.
Cons: The NRC staff reviews of annual ISA summary updates do not provide the same
benefits as a peer review because they are limited to consideration of the safety

implications of changes made to the ISA summary in the previous year.

There is no guidance or standard on how fuel cycle licensees perform internal or
independent peer reviews.




<<
  /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


