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Objectives

 Discuss minimum inventory provisions in ISG (draft
Revision 1)

— Some clarifications needed

* Discuss materials provided to NRC staff last week on
process for identifying the minimum inventory

— Answer NRC staff's questions on the materials

* Discuss process to address minimum inventory for
operating plant modernization

» Define next steps
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Minimum Inventory Provisions in ISG

* Reviewed the minimum inventory section of the draft ISG
revision:

— Appears no changes were made to this section as
compared to the version issued last summer

— Recent changes in the definition of minimum inventory
and other interactions with the staff lead to the need
for some clarifications on the Ml provisions

* Discuss questions/clarifications (provided in separate
list)
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Process for Identifying Ml for New Plants

« Updated materials (dated 8/18/2008) were provided to
staff last week

* Materials contain:
— Table 4-1, HSI Design Criteria Matrix

« Same as version previously provided
— Updated Section 3.2 on process for identifying MI for
new plants

» Updated to reflect new definition of minimum inventory as
subset of supplemental HSIs

* New flowchart illustrating process for identifying the Ml
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New Definition of Minimum Inventory

MCR and RSS HSIs

Supplemental HSIs'

Nonsafety,
selectable HSIs o
normally used to IM'"'":um o Olther ”
. nventory upplementa
monitor and e aie
control the plant
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Definitions

' Supplemental HSIs (alarms, controls and displays) are those that are needed in addition to
the nonsafety, selectable HSIs normally used by the operators to monitor and control the plant.
Examples include: HSIs that need to be implemented using equipment that is qualified to
perform safety functions (and thus must be independent of the nonsafety HSIs); HSIs that need
to be spatially dedicated and continuously visible, as opposed to selectable; and HSIs needed
during normal power operation to handle failure or degradation of the normally-used HSls.

2 Minimum inventory HSIs are the set of alarms, controls and displays necessary for the
operators to bring the plant to a safe shutdown condition and maintain it in a safe shutdown
condition, when there is a loss of the nonsafety HSIs normally used to monitor and control the
plant. This includes the HSIs needed to perform these functions under accident conditions (i.e.,
mitigation of design basis events, when the nonsafety HSls cannot be assumed available) as
well as during normal operating conditions when there is a failure or degradation of the normally-
used HSIs. It also includes achieving safe shutdown from the remote shutdown station (RSS)
when the main control room must be evacuated.
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Table 4-1: HSI Design Criteria Matrix

 Process for identifying Ml relies on this table
 Table identifies HSI design criteria applicable to the full
range of supplemental HSIs
— Covers 11 functions/tasks (F/Ts)
— Addresses different types of HSIs needed to support
those F/Ts

— ldentifies design criteria including:

» Hardware/software design criteria (particularly qualification,
QA, independence criteria) — using four criteria groups

» Accessibility criteria (from selectable to spatially dedicated,
continuously visible or SDCV)
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Table 4-1 (cont’d)

« Addresses all of the supplemental HSIs

* Flags a subset of the supplemental HSIs that should be
part of the minimum inventory

— ldentifies only types of HSIs, not specific instruments
or variables, that should be part of Ml

« Based on the definition of minimum inventory HSIs
recently provided by the staff

Cl:'a] ELECTRIC POWER
© 2008 Electric Power Research Institute, Inc. All rights reserved . 8 RESEARCH IMSTITUTE



Process for Identifying and Implementing

the Supplemental HSIs

Iterate
as
required

Identify the functions and tasks in

» each of the categories that need to be 4 ]

supported by the supplemental HSls

Identify the specific HSI resources

(controls, displays, alarms) needed to 4"~ i

support the functions and tasks

Identify hardware/software design

criteria and accessibility criteria that 4

apply to the HSIs in each F/T category

Identify and evaluate design options

and select a design that meets the <4~

applicable design criteria

Y

Implement the supplemental HSIs
(including minimum inventory) as an

integral part of main control room and |4~ o

remote shutdown station design, and
verify as part of overall verification and
validation program
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Inputs

EPGs/EOPs

Task analyses

PRA identification of risk-
important human actions
Results of failure modes analysis
for normally-used HSIs

Overall concept of operations for
the plant

Operations staffing goals

Plant safety analysis

D3 evaluation

EOPs, task analyses

HSls in predecessor designs
Plant design basis and licensing
commitments (e.g., Reg. Guide
1.97)

D3 evaluation

HSI Design Criteria Matrix
Industry and regulatory
standards/guidelines

Plant design basis and licensing
commitments

Plant safety analysis

EOPs

Control and information system
architecture
Concept of operations

Overall control room and remote
shutdown station design
EPGs/EOPs, PRA, D3
evaluation results

HSI Design Criteria Matrix
Design verification and HFE
verification and validation
programs

* Process shown in
Figure 3-3

» Performed as part of
overall control room
and RSS design

* Verified as part of HSI
design verification
and HFE V&V
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I Process for Identifying Minimum Inventory
HSIs

* Process shown in Figure 3-4
* Two-step process:

— Initial identification of Ml based on early design
information and analyses
 Information available at DCD stage
* Provide this list as part of Tier 2*

— Verification using full set of design information
« Can be part of ITAAC
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I Process for Identifying Minimum Inventory

HSIs (cont’d)

Optional path:
Skip initial
identification and
Just identify final
list using full set
of design
information

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

Start )

Y
Perform an initial identification of the minimum
y based on from early

plant system designs and analyses.

Identify the specific functions and tasks (F/Ts) that need to
be supported by the minimum inventory. Address the
following categories of F/Ts per the HS| Design Criteria
Matrix (Table 4-1)

Manual actions credited in the safety analysis
Monitoring safety functions and backing up automatic
success paths

Carrying out preferred manual safety success paths
Achieving safe shutdown from the remote shutdown
station upon control room evacuation

Continuing plant aperation under conditions of failure or
degradation of the normally-used HSIs

Performing actions determined to be risk-important per
the PRA, and not covered above

v

Identify the minimum set of HSIs (alarms, controls and
displays) needed to support the F/Ts. Address each of the
types of HSls tha are identified in the HSI Design Criteria
Matrix (Table 4-1) as being part of the minimum inventory
(these are designated Ml in the last column of the table).

>
A

Identify (or verify if an initial identification was

d earlier) the y based on
complete set of design information.

Identify/verify the specific functions and tasks (F/Ts) that
need to be supported by the minimum inventory. Address
the following categories of FiTs per the HSI Design Criteria
Matrix (Table 4-1):

Manual actions credited in the safety analysis
Monitoring safety functions and backing up automatic
success paths

Carrying out preferred manual safety success paths
Achieving safe shutdown from the remote shutdown
station upon control room evacuation

Continuing plant operation under conditions of failure or
degradation of the normally-used HSIs

Performing actions determined io be risk-important per
the PRA, and not covered above

v

Identify/verify the minimum set of HSIs (alarms, controls
and displays) needed to support the F/Ts. Address each of
the types of HSls that are identified in the HSI Design
Criteria Matrix (Table 4-1) as being part of the minimum
inventory (these are designated Ml in the last column of the
table)

Inputs/Outputs

Safety analysis

Initial plant system designs
Licensing commitments (e.g., Reg
Guide 1.97)

EPGs

PRA

HSI Design Criteria Matrix (Table 4-1)
HSls in predecessor designs
Results of failure modes analysis for
the normally-used HSIs

Concept of operations for conditions
of degraded or failed normal HS|s

A
Initial list of minimum

inventory HSIs

Safety analysis

Pilant system designs

Licensing commitments (e.g., Reg
Guide 1.97)

EOPs

PRA

Task analyses

HSI Design Criteria Matrix (Table 4-1)
HSls in predecessor designs
Results of failure modes analysis for
the normally-used HSIs

Concept of operations for conditions
of degraded or failed normal HSIs

-
Final list of minimum

inventory HSIs

11

* Process shown in
Figure 3-4

e Lists inputs that can be
used in developing the
initial Ml list

« Still being refined —
changes likely

« Ex: EPGs

« Completeness of Ml is
verified using full set of
design information
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Questions received from the staff

* Why are there no alarms identified as part of MI?

— Table 4-1 does not identify any alarms that are
necessary for safe shutdown and need to be
independent of the normally-used HSIs

* Thus they may not be available when the normal HSIs fail

— Operator actions supported by MI are typically driven
by procedure, not relying on alarms

— Alarms are still part of the supplemental HSIs (e.g., a
number of alarms are identified as requiring SDCV
implementation)

» Part of supplemental HSIs, but not minimum inventory
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Questions received from the staff (cont’d)

* Figure 3-4 seems to be a reiteration of Table 4-1.
Please explain the difference/relationship between the
table and the figure

— The table identifies which types of HSIs supporting
which F/Ts should be part of the minimum inventory

— The figure shows the two-step process for identifying
the specific HSIs (i.e., specific variables like SG
pressure, specific controls like Rx trip, etc.) that
should be on the minimum inventory list, and the
information that can be used to determine this

— The figure references the table
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Questions received from the staff (cont’d)

* Figure 3-4 (and Table 4-1), includes the category of
“continuing plant operation under conditions of failure or
degradation of normally-used HSIs.” Using the “new”
definition for minimum inventory (focused on reactor
shutdown), does this category still apply? Please explain
rationale for keeping it for minimum inventory

— This was included based on our understanding of the
staff’'s definition of Ml — HSIs needed to safely
shutdown when the normally-used HSIs are lost
during normal as well as emergency operations

— We propose removing HSIs for “continued plant
operation” from M|

— This also needs correction or clarification in the ISG
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Additional questions?

 Discuss any additional questions on the materials
provided for identifying minimum inventory for new plants
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Identifying Ml for Operating Plants

« Part 52, DCD, Tier 1, Tier 2%, etc., do not apply
 However, a similar two-step process can be used

— Initial identification of Ml based on early design
concepts for the modernized control room
« Control room “endpoint” design

— Verified when the control room modifications are
Implemented

« Can update the text and provide updated flowcharts for
operating plant MI process

* Table 4-1 already covers operating plants as well as new
plants so it is ready to go
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Next Steps

« Staff is continuing development of revision to the SRP

— What specific information from industry white paper
will be included?

— What additional information is needed from industry?

« Schedule for providing the information, and schedule for
SRP update

* Any other action items
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Questions?

=PI | wsea

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





<<
  /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


