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Objectives of the Discussion

• Review the example (sent to NRC last week) of 
information to be provided in Tier 2* regarding minimum 
inventory for new plants

– Obtain feedback from NRC staff

– If possible, reach a consensus as to what information 
should be provided when

• Discuss revisions planned for the minimum inventory 
EPRI report
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Tier 1 / Tier 2* Discussion
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Information to be Provided for New Plants 
on Minimum Inventory

• Tier 1

– Summary level description or overview of the process 
that will be used to identify the minimum inventory 
HSIs

– EPRI report describes a process in some detail

– Intent is that NRC will endorse the process described 
in the EPRI report
• Applicants can commit in Tier 1 to following that process, 

relying on NRC’s previous endorsement

• Or an applicant may choose to use a different or modified 
process and justify it in their submittal
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Information to be Provided for New Plants 
on Minimum Inventory (cont’d)

• Tier 2*

– A list of the categories of HSIs that will be part of the 
minimum inventory

– Example list was provided to NRC last week

• Tier 2

– Detailed description of the process for defining the 
minimum inventory

• The detailed list of minimum inventory HSIs will be 
developed by following the process as part of design

– Verified through DAC/ITAAC
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Information to be Provided for New Plants 
on Minimum Inventory (cont’d)

• Industry considers that this approach will provide 
adequate assurance to NRC at the design certification 
stage, and allow the design process to proceed in a 
logical and practical sequence such that an adequate 
minimum inventory is defined as part of the overall 
control room design

• Note regarding list of categories provided in Tier 2*

– Designers may decide to implement additional HSIs 
as safety-related, or SDCV

– Such additions made as part of the design process 
would not require NRC review/approval
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Planned Revisions to the EPRI Report
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Planned Revisions to Minimum Inventory 
EPRI Report

• NRC provided comments on the December 2007 draft at 
the February 2008 TWG meeting

• Additional review by industry has also generated 
additional comments and suggestions for improvements

• Summary of the planned changes is presented on the 
slides that follow
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Providing Better Clarity on Definition and 
Purpose of Minimum Inventory

• Glossary of terms will be provided

• Section 1 of the report will be modified to:

– Further clarify definition of minimum inventory

– Make clear what design criteria we are addressing

– Make clearer that the report addresses both I&C and 
HFE issues and criteria related to minimum inventory
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Concept of Operations for Degraded HSI 
Conditions

• Staff commented on an example cited as a possible 
concept of operations for degraded HSI conditions

– Concern was expressed about operating “indefinitely”

• We agree that operation should not continue without limit 
when normal HSIs are degraded

• Main points of this section:

– Choice of concept of operations is discretionary –
there is a range of possibilities

– The amount of minimum inventory HSI required 
depends on your choice of concept of operations

– Shutting down quickly may not be the safest choice
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Revised Examples for Concept of 
Operations under Degraded HSI Conditions

• Immediately trip the plant

– Use SR controls and displays to reach safe shutdown

• Immediately shut down using preferred means

– Some independent nonsafety HSIs required

• Continue operating at power for a pre-determined time

– Maintain stable plant operation
• Operating restrictions would apply during this time – if cannot operate within 

prescribed bounds, must shut down

– Time limit and operating restrictions would be administrative limits –
e.g., LCO in Technical Requirements Manual (TRM)

– Operation beyond administrative limits requires formal internal plant 
review and approval (plant operations review or safety committee)

– Additional independent HSIs required will depend on length of time 
and operational capability desired
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Responses to Additional Comments

• Changes will be made to respond to the remaining (more 
detailed) NRC comments

• Changes also being made to incorporate industry 
comments received since the last draft

• Next slides give overview of the more substantive 
changes planned in three areas:

– Procedures

– Remote shutdown

– Safety classifications
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Procedures

• Moving discussion of procedures

– Taking out of “minimum inventory” – report will state 
that procedures need to be provided for carrying out 
the intended functions and tasks

– Address in the Computerized Procedures report the 
need for a minimum set of backup procedures to 
handle failure of CPs and process to define them

– Rationale:
• Procedures not historically included in “minimum inventory”

• Consolidates procedure related discussions into CP report
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Remote Shutdown

• Remote shutdown is being added to the EPRI report

– Consistent with ISG

• Shutdown from outside control room will be one of the 
events evaluated when identifying minimum inventory

• Minimum set of remote shutdown station HSIs will be 
included in the minimum inventory

• Will specify design criteria for RSS HSIs regarding:

– Safety classification

– Accessibility (e.g., SDCV, selectable)
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RSS HSIs – Safety Classification

• No requirement that RSS HSIs be safety-related

• However, SRP states that for non-fire events, remote 
shutdown station must accommodate a single failure

• Footnote in SRP Section 7.4-7, March 2007 edition

• Proposed criteria for single failure protection:

– Protect against credible electrical failures (e.g., short 
circuits, open circuits) and component failures

– Catastrophic failures such as flooding and external 
electrical faults would be excluded

– Result:  a robust nonsafety-related system, but 
without separation and independence



16© 2008 Electric Power Research Institute, Inc. All rights reserved.

RSS HSIs – Accessibility Requirements

• Not necessary that RSS HSIs be SDCV

• Rationale:

– Accidents and unanticipated events are not postulated

– Operations at RSS are driven by procedure

– Operations are focused, limited to achieving safe 
shutdown

– Operations are not time-critical
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Safety Classification Categories

• Report will be revised to specify four categories:

SR Safety-related

SR* SR but with graded approach to software QA

NSR* Equivalent to NSR with “augmented quality”

NSR Nonsafety-related

• The SR, SR*, NSR categories were in the Dec 2007 draft

– NSR* category is being added

• Rationale:

– Consistent with regulatory guidance for items such as 
SPDS and HSIs provided to meet BTP 7-19

– Consistent with past practice
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Mapping to ANSI/ANS-58.14 Classifications

• ANSI/ANS-58.14 Standard

– Safety and Pressure Integrity Classification Criteria for 
Light Water Reactors

• Currently undergoing revision

• Mapping of proposed categories to ANS-58.14:

Proposed MI Categories ANS-58.14 Classifications

SR and SR* Safety-related

NSR* “Supplemented grade”

NSR Nonsafety-related
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Examples of Minimum Inventory HSIs in 
the NSR* Category

• SPDS indications

• BTP 7-19 HSIs

• Prompting alarms for credited manual actions (new 
plants only)
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Going Forward

• Changes to the report are underway

• Expect to provide the next revision to NRC by June 11 
(one week prior to June TWG meeting)

• Any additional comments from NRC are welcome –
preferably before the May TWG meeting

– Many of the detailed criteria (e.g., Tables 4-1 and 4-2) 
will not change (some minor changes are expected)

– Feedback from NRC on these criteria is especially 
important

– Next slides walk through the tables
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Section 4 of the EPRI Report – HSI Design 
Requirements

• This section contains the meat of the technical criteria for 
minimum inventory

• Sub-sections provide guidance on design requirements 
for HSIs supporting each category of functions and tasks 
identified in the report:
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Table 4-1
HSI Design Requirements Matrix

• Summarizes the guidance given in the sub-sections of 
Section 4

• Broken into numbered sections addressing each of the 9 
categories of functions/tasks

• In each category, rows address different types of 
supporting HSIs separately, for example:

– Prompting alarms

– Confirming indications

– Controls and immediate feedback indications

– Performance indications

– Performance alarms
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Table 4-1 (cont’d)

• Columns address HSI design requirements:

– Safety classification
SR Safety-related

SR* Safety-related – candidate for application of a graded
approach (particularly for software QA/V&V)

NSR* Nonsafety-related – augmented quality (in progress)

NSR Nonsafety-related

– Accessibility
SDCV Spatially dedicated, continuously visible

One-step accessible

Selectable

• Last column references applicable regulatory and industry 
requirements and guidance (where they exist)
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Table 4-1 (cont’d)

• Some HSIs may support multiple functions/tasks

– Most stringent requirements apply

• In general, when safety classification and accessibility 
requirements are specified, a single device should meet 
both sets of criteria (e.g., SR and SDCV)

– Some exceptions are noted in the table



25© 2008 Electric Power Research Institute, Inc. All rights reserved.

Table 4-2
Summary List of SR and SDCV HSIs

• Summarizes Table 4-1

• Lists those categories of HSIs that are identified as SR, 
SR* and NSR*

• Lists the categories of HSIs that should be implemented 
as SDCV or one-step accessible
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Walk-through of Table 4-1

• Discuss one HSI type in each category of functions/tasks

• Marked with arrows on copy of Table 4-1
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Questions?
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BACKUP SLIDES
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Updated Definition of “Minimum Inventory”

• Those HSIs (controls, displays, alarms) needed in addition 
to the nonsafety-related, selectable computer-based HSIs 
located in the main control room and normally used by the 
operators to monitor and control the plant

• These include:

– Safety-related HSIs

– Spatially dedicated, continuously visible (SDCV) HSIs

– HSIs needed at the remote shutdown station to reach 
safe shutdown in the event of control room evacuation

– Other HSIs needed for the plant’s chosen concept of 
operations for handling failures of the normal HSIs 
during normal operation [discretionary]





<<
  /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


