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Dear Mr. Matthews:

Enclosed for NRC staff review is Draft Revision D to NEI 00-04, 10 CFR 50.69 SSC
Categorization Guideline. The document has been revised to address the issues
identified by NRC's August 14, 2002 transmittal of draft Regulatory Guide DG-
1121. Other revisions have been implemented to reflect lessons learned from pilot
applications of the guidance, and publication of the proposed rulemaking. Both a
line-in, line-out version, reflecting changes from Revision C, and a final version are
enclosed.

The significant changes include:

* A new Section 1.5, 'Categorization Process Summary" that discusses how the
categorization process addresses risk due to internal and externally initiated
events, and risk in plant shutdown conditions.

* Revisions to Section 3.3, "Characterization of the Adequacy of Risk
Information" to address NRC draft regulatory guide DG-1122 regarding
demonstration of PRA technical adequacy.

* Revisions to Section 5.1, "Internal Event Assessment" to address common
cause risk achievement worth (RAW) consideration, based on discussions
with NRC staff in public meetings.

* Revisions to Section 6.1, "Core Damage Defense in Depth" to provide more
information on the purpose and use of Figure 6-1 to address defense in depth
for RISC-3 SSCs.
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* Combination of Sections 11 and 12, now "Program Documentation and
Change Control" to better align with the structure of the proposed rule.

* Additional information relative to conduct of Periodic Reviews (now Section
12).

We believe this revision addresses all issues that have been identified by NRC in
reviews of previous drafts. Industry pilot efforts are proceeding with the use of this
draft guideline to support the categorization process and conduct of the integrated
decision panel at one pilot plant next month.

Our intent is for the final version of DG-1121 to achieve NRC endorsement of the
guidance without exception. We would be happy to meet with the staff to discuss
the changes to the guidance. If NRC staff has any questions, please contact Biff
Bradley (202)-739-8083, e-mail reb@nei.org, or me.

Sincerely

Anthony R. Pietrangelo
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1 INTRODUCTION

This document provides detailed guidance on categorizing structures, systems and
components for licensees that choose to adopt 10 CFR 50.69, Scope of Structures,
Systems and Components, Governed by Special Treatment Requirements. A licensee
wishing to implement §50.69 makes a submittal, consistent with the example described in
Appendix B of this guideline, to the Director of Nuclear Reactor Regulation, NRC for
review and approval. Licensees that commit to implementing §50.69 in accordance with
this guideline should expect minimal NRC review.

This guidance is based on the principles of NRC Regulatory Guide 1.174, AnApproach
for Using Probabilistic RiskAssessment in Risk-Informed Decisions on Plant-Specific
Changes to the Licensing Basis, namely:

1. The initiative should result in changes that are consistent with defense-in-
depth philosophy.

2. The initiative should result in changes that maintain sufficient safety margins.
3. Performance measurement strategies are used to monitor the change.
4. The implementation of the §50.69 initiative should not result in more than a

minimal increase in risk.
5. The risk should be consistent with the Commission's safety goal policy

statement.

There are two segments associated with the implementation of 10 CFR 50.69: the
categorization of structures, systems and components; and the application of NRC special
treatment requirements' consistent with the safety significance of the equipment
categorized in the first step. This guidance deals with the categorization of structures,
systems, and components per §50.69. The application of special treatment regulations
and controls is a function of the SSC categorization. The existing special treatment
provisions for RISC-I and RISC-2 SSCs are maintained or enhanced to provide
reasonable assurance that the safety-significant functions identified in the §50.69 process
will be satisfied. RISC-3 and RISC-4 SSCs are governed by the treatment requirements
described in 10 CFR 50.69.

The categorization process described in this section is one acceptable way to undertake
the categorization of SSCs. Other methods using a different combination of probabilistic
and deterministic approaches and criteria can be envisioned. However, it is expected that
the guiding principles (Section 1.3) of this guidance would be maintained. Licensees
wishing to use a different method for categorizing SSCs using risk-informed insights
need to submit the methodology for NRC review and approval.

Special treatment requirements are current NRC requirements imposed on structures, systems, and
components that go beyond industry-established (industrial) controls and measures for equipment
classified as commercial grade and are intended to provide reasonable assurance that the equipment is
capable of meeting its design bases functional requirements under design basis conditions. These
additional special treatment requirements include design considerations, qualification, change control,
documentation, reporting, maintenance, testing, surveillance, and quality assurance requirements.
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Changes to this guideline are controlled through the normal regulatory change control
processes. Section 11 provides guidance on program documentation and change control.

1.1 BACKGROUND

The regulations for design and operation of US nuclear plants define a specific set of
design bases events that the plants must be designed to withstand. This is known as a
deterministic regulatory basis because there is little explicit consideration of the
probability of occurrence of the design basis events. It is "determined" they could occur,
and the plant is designed and operated to prevent and mitigate such events. This
deterministic regulatory basis was developed over thirty years ago, absent data from
actual plant operation. It is based on the principal that the deterministic events would
serve as a surrogate for the broad set of transients and accidents that could be realistically
expected over the life of the plant.

Since the inception of the deterministic regulatory basis, over 2700 reactor years of
operation have been accumulated in the US (over 10,000 reactor years worldwide), with a
corresponding body of data relative to actual transients, accidents, and plant equipment
performance. Such data is used in modeling accident sequences (including sequences not
considered in the deterministic regulatory basis) to estimate the overall risk from plant
operation. Further, each US plant has performed a probabilistic risk analysis (PRA),
which uses these data. PRAs describe risk in terms of the frequency of reactor core
damage and significant offsite release. Insights from PRAs reveal that certain plant
equipment important to the deterministic regulatory basis is of little significance to
safety. Conversely, certain plant equipment is important to safety but is not included in
the deterministic regulatory basis.

Risk insights have been considered in the promulgation of new regulatory requirements
(e.g., station blackout rule, anticipated transients without scram rule, maintenance rule).
Also, the NRC has provided guidance in Regulatory Guide 1.174, on how to use risk-
insights to change the licensing basis.

In 1999, the Commission approved a NRC staff recommendation to expand the scope of
risk-informed regulatory reforms. The Commission directed the NRC staff to develop a
series of rulemakings that would provide licensees with an alternative set of requirements
in two areas: NRC technical requirements, and requirements that define the scope of
structures, systems and components (SSCs) that are governed by NRC special treatment
requirements.

1.2 REGULATORY INITIATIVE TO REFORM THE SCOPE OF EQUIPMENT
AND ACTIVITIES SUBJECT TO NRC SPECIAL TREATMENT
REQUIREMENTS

The objective of this regulatory initiative is to adjust the scope of equipment subject to
special regulatory treatment (controls) to better focus licensee and NRC attention and
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resources on equipment that has safety significance. This guideline addresses the use of
risk insights to define the scope of equipment that should be subject to NRC special
treatment provisions as defined in §50.69.

Current NRC regulations define the plant equipment necessary to meet the deterministic
regulatory basis as "safety-related." This equipment is subject to NRC special treatment
regulations. Other plant equipment is categorized as "nonsafety-related", and is not
subject to special treatment requirements. There is a set of nonsafety-related equipment
that is subject to a select number of special treatment requirements or a subset of those
requirements. This third set is often referred to as "important-to-safety." Generally,
licensees apply augmented quality controls (a subset of the criteria in Appendix B to Part
50) to these "important to safety" SSCs.

§50.69 does not replace the existing "safety-related" and "non safety-related"
categorizations. Rather, §50.69 divides these categorizations into two subcategories
based on high or low safety significance. The §50.69 categorization scheme is depicted
in Figure 1-1, and detailed guidance is provided in Sections 2 through 10.

The §50.69 SSC categorization process is an integrated decision-making process. This
process blends risk insights, new technical information and operational feedback through
the involvement of a group of experienced licensee-designated professionals. This group,
known as the Integrated Decision-Making Panel (IDP), is supported by additional
working level groups of licensee-designated personnel, as determined by the licensee.

Figure 1-1
RISK INFORMED SAFETY CLASSIFICATIONS (RISC)

Nonsafety-Related

NEI 00-04
Categorization Process

Safety
Significant

4N RISC-2
4

Low Safety
Significant fiR RISC-4
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The §50.69 categorization process will identify some safety-related SSCs as being of low
or no safety-significance and these will be recategorized as RISC-3 SSCs, while other
safety-related SSCs will be identified as safety-significant, and be recategorized as RISC-
1. Likewise, some nonsafety-related SSCs will be recategorized as safety-significant
(RISC-2) and others will remain of low or no safety-significance, and be recategorized as
RISC-4 SSCs. For the purposes of implementing §50.69, "important to safety" SSCs
enter into the categorization process as "non safety-related." Thus, safety-related SSCs
can only be categorized as RISC-1 or RISC 3, and nonsafety-related SSCs, including the
"important to safety" SSCs can only be categorized as RISC-2 or RISC-4.

Those SSCs that a licensee chooses not to evaluate using the §50.69 SSC categorization
process remain as safety-related, nonsafety-related and "important to safety" SSCs.

1.3 GUIDING PRINCIPLES

The principles for categorizing SSCs have been assessed through pilot plant
implementation and are:

* Use applicable risk assessment information.
* Deterministic or qualitative information should be used, if no PRA information exists

related to a particular hazard or operating mode.
* The categorization process should employ a blended approach considering both

quantitative PRA information and qualitative information.
* The Reg. Guide 1.174 principles of the risk-informed approach to regulations should

be maintained.
* A safety related SSC will be re-categorized as RISC-I unless a basis can be

developed for re-categorizing it as RISC-3.
* Attribute(s) that make a SSC safety-significant should be documented.

1.4 VOLUNTARY AND SELECTIVE IMPLEMENTATION

US nuclear generating plants have attained and maintained an outstanding safety
performance record. The existing NRC regulations together with the NRC's regulatory
oversight and inspection processes clearly provide adequate protection of public health
and safety. As a result, the decision to adjust and improve the scope of equipment that is
subject to NRC special treatment requirements is a voluntary, licensee decision. Each
licensee should make its determination to adopt the new rule based on the estimated
benefit.

From a safety perspective, the benefits are associated with a better licensee and NRC
focus of attention and resources on matters that are safety-significant. A risk-informed
SSC categorization scheme should result in an increased awareness on that set of
equipment and activities that could impact safety, and hence an overall improvement in
safety.
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From previous risk-informed activities, a licensee is already aware of the areas where the
§50.69 categorization process would provide a benefit. As a result, a licensee can
determine the appropriate set of equipment to recategorize under §50.69, and schedule
the implementation over a period of time.

1.5 CATEGORIZATION PROCESS SUMMARY

The NEI 00-04 categorization process embodies the principles of risk-informed
regulation described in Reg. Guide 1.174 (Figure 1-2). The plant-specific risk analyses
provide an initial input to the process. SSCs identified as high safety significant (HSS)
by the risk characterization process are identified for an integrated decision-making panel
(IDP). The IDP cannot re-categorize an SSC identified by the risk analysis as HSS. The
IDP function is to review the assessment and assure that the system functions and
operating experience have been appropriately considered in the risk analyses.

SSCs that are safety related and considered to be low safety significant (LSS) based on
the plant-specific risk analyses are evaluated in a defense-in-depth characterization
process. This deterministic process addresses the role of the SSC with respect to both
core damage prevention and containment performance. If defense-in-depth
characterization identifies that the SSC should be considered HSS, then it is re-
categorized as HSS and recommended to the IDP as a RISC-I SSC. Here again, the IDP
cannot re-categorize an SSC identified by the as HSS. The IDP function is to review the
assessment and assure that the system functions and operating experience have been
appropriately considered.

If an SSC is found to be LSS by both the risk categorization process and the defense-in-
depth characterization process, then it is recommended to the IDP to be LSS. The IDP
reviews the categorization process applied to the SSC and, if the IDP feels that the
operating experience or functions merit a HSS categorization, they can re-categorize it.

Thus, only if an SSC is found to be of low safety significance by all three (i.e, the risk
characterization process, the defense-in-depth characterization process and IDP review),
will it be categorized as low safety significant.

Risk Characterization

The NEI 00-04 categorization process addresses a full scope of hazards, as well as plant
shutdown safety. Due to the varying levels of uncertainty and degrees of conservatism in
the spectrum of risk contributors, the risk significance of SSCs is assessed separately
from each of five risk perspectives and used to identify SSCs that are potentially safety
significant:

* Internal Event Risks
* Fire Risks
* Seismic Risks
* Other External Risks (e.g., tornados, external floods, etc.)
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Shutdown Risks

Separate evaluation is appropriate to avoid reliance on a combined result that fails to
address these differences.

Table 1-1 provides a summary of the alternative approaches taken to address each risk
contributor. A brief description of each of these aspects is described.

Internal Event Risks

A high quality PRA is required for the categorization of SSCs relative to internal events,
at-power risks. Importance measures related to Core Damage Frequency (CDF) and
Large Early Release Frequency (LERF) are used to identify the safety significant
functions and all SSCs that support those functions are categorized as safety significant
(RISC-I or -2). In addition, several sensitivity studies are defined which exercise key
areas of uncertainty in the PRA (e.g., human reliability, common cause failures, and no
maintenance plant configuration). If an SSC that had been initially identified as low
safety significant is found to exceed the safety significance thresholds in a sensitivity
study, this information is provided to the IDP, along with an explanation of why the
sensitivity study identified the SSC to be safety significant.

Fire Risks

A fire risk analysis, either a plant-specific fire PRA or a Fire Induced Vulnerability
Evaluation (FIVE) analysis that reflects the current as-built, as-operated plant is used to
identify SSCs that are safety significant due to fire risks. If a fire PRA is available, then
importance measures are once again used to identify the safety significant functions and
all SSCs that support those functions are categorized as safety significant (RISC-I or -2),
unless the fire risk contribution is shown to be sufficiently small (in comparison to the
internal events risk) as to make the overall safety significance of the SSC low (RISC-3 or
-4) in the Integrated Importance Assessment (see below). Sensitivity studies, including
fire-specific sensitivity studies, are also identified and used in a similar manner.

In the event a FIVE analysis is used, the categorization process is necessarily more
conservative (i.e., designed to identify more SSCs as safety significant). This is due to
the fact that FIVE is a screening tool. As such, the resulting scenarios and frequencies
have an uneven level of realism. Thus, importance measures are not an effective means
for identifying safety significance. The NEI 00-04 approach identifies all system
functions and associated SSCs that are involved in the mitigation of any unscreened fire
scenario (i.e., retained for consideration in the FIVE analysis) as safety significant. In
addition, all screened scenarios are reviewed to identify any system functions and
associated SSCs that would result in a scenario being unscreened, if that system function
was not credited. This measure of safety significance assures that the SSCs that were
required to maintain low fire risk are retained as safety significant.
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Figure 1-2
Summary of NEI 00-04 Categorization Process
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Table 1-1
Summary of Risk Significance Characterization Used in NEI 00-04

Scope of
Risk Source Alternative Approaches Safety Significant SSCs

PRA Required Per PRA Risk Ranking
Internal Events Screening Approaches Not n/a

Allowed
Fire PRA Per PRA Risk Ranking

Fire FIVE All SSCs Necessary to Maintain
(Fire Induced Vulnerability Low Risk
Evaluation)
Seismic PRA Per PRA Risk Ranking

Seismic SMA All SSCs Necessary to Maintain
(Seismic Margins Analysis) Low Risk

High Winds, PRA Per PRA Risk Ranking
External Floods, IPEEE Screening All SSCs Necessary to Protect
etc. Against Hazard

Shutdown PRA Per PRA Risk Ranking
Shutdown Shutdown Safety Plan All SSCs Required to Support

Shutdown Safety Plan
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Seismic Risks

A seismic risk analysis, either a plant-specific seismic PRA or a seismic margin analysis
(SMA) that reflects the current as-built, as-operated plant is used to identify SSCs that are
safety significant due to seismic risks. If a seismic PRA is available, then importance
measures are once again used to identify the safety significant functions and all SSCs that
support those functions are categorized as safety significant (RISC-1 or -2), unless the
seismic risk contribution is shown to be sufficiently small as to make the overall safety
significance of the SSC low (RISC-3 or -4) using the integrated importance assessment.
Sensitivity studies, including seismic-specific sensitivity studies, are also identified and
used in a similar manner.

In the event an SMA is used, the categorization process is, once again, more conservative
(i.e., designed to identify more SSCs as safety significant). This is due to the fact that
SMA is a screening tool. As a screening tool, importance measures are not available to
identify safety significance. The NEI 00-04 approach identifies all system functions and
associated SSCs that are involved in the seismic margin success paths as safety
significant. This measure of safety significance assures that the SSCs that were required
to maintain low seismic risk are retained as safety significant. The seismic PRA credits
all of the same SSCs in a probabilistic framework so some may avoid being identified as
safety significant using the PRA, but the SMA identifies them as safety significant
regardless of their capacity, frequency of challenge or level of functional diversity.

Other External Risks

For other external event risks, either a plant-specific external event PRA or a screening
analysis that reflects the current as-built, as-operated plant is used to identify SSCs that
are safety significant due to other external risks. If an external hazard PRA is available,
then importance measures are once again used to identify the safety significant functions
and all SSCs that support those functions are categorized as safety significant (RISC-I or
-2), unless the other external hazard risk contribution is shown to be sufficiently small as
to make the overall safety significance of the SSC low (see integrated importance
assessment below). Sensitivity studies are also identified and used in a similar manner.

In the event an screening analysis is used, the categorization process is, once again, more
conservative (i.e., designed to identify more SSCs as safety significant). The NEI 00-04
approach identifies all system/structure functions and associated SSCs that are involved
in protecting against the external hazard as safety significant. An example might be a
tornado missile barrier. Using a PRA, some barriers might be found to be of low safety
significance, depending on the site-specific frequency of tornadoes and the equipment
protected by the barrier. Using a screening method, the barrier would be identified as
safety significant without regard to those other factors. This measure of safety
significance is much more restrictive than the importance measures used in the external
hazard PRA and would be expected to yield a larger set of safety significant SSCs than
the external hazard PRA. The PRA credits all of the same SSCs in a probabilistic
framework so some may avoid being identified as safety significant using the PRA, but
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the screening approach identifies them as safety significant regardless of their capacity,
frequency of challenge or level of functional diversity.

Shutdown Risks

A shutdown risk analysis, either a plant-specific shutdown PRA or a shutdown safety
management plan that reflects the current as-built, as-operated plant is used to identify
SSCs that are safety significant due to shutdown risks. If a shutdown PRA is available,
then importance measures are once again used to identify the safety significant functions
and all SSCs that support those functions are categorized as safety significant (RISC- or
-2), unless the shutdown risk contribution is shown to be sufficiently small as to make the
overall safety significance of the SSC low (see integrated importance assessment below).
Sensitivity studies, including shutdown-specific sensitivity studies, are also identified and
used in a similar manner.

In the event a shutdown safety management plan is used, the categorization process is,
once again, more conservative (i.e., designed to identify more SSCs as safety significant)
than a plant specific PRA. This is due to the fact that the shutdown safety management
plan provides safety function defense in depth without regard to the likelihood of demand
or reliability of the functions credited. The NEI 00-04 approach identifies all SSCs
necessary to support primary shutdown safety systems as safety significant. This
measure of safety significance assures that the SSCs that were required to maintain low
shutdown risk are retained as safety significant. The shutdown PRA credits all of the
same SSCs in a probabilistic framework so some may avoid being identified as safety
significant using the PRA, but the shutdown safety management plan approach identifies
them as safety significant regardless of the frequency of challenge or level of functional
diversity.

Integrated Importance Assessment

Each risk contributor is initially evaluated separately due to the significant differences in
the methods, assumptions, conservatisms and uncertainties associated with the risk
evaluation of each. In general, the quantification of risks due to external events and non-
power operations tend to contain more conservatisms than internal events, at-power risks.
As a result, performing the categorization simply on the basis of a mathematically
combined total CDFALERF would lead to inappropriate conclusions. However, it is
desirable in a risk-informed process to understand safety significance from an overall
perspective, especially for SSCs that were found to be safety significant due to one or
more of these risk contributors.

In order to facilitate an overall assessment of the risk significance of SSCs, an integrated
computation is performed using the available importance measures. This integrated
importance measure essentially creates a weighted-average importance based on the
importance measures and the risk contributed by each hazard (e.g., internal events, fire,
seismic PRAs). The weighted importance measures can be significantly influenced by
the relative contribution of the hazard. For example, an SSC that is very important for a
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hazard that contributes only 1% to the total CDF/LERF would be found to have very low
importance measures when the integrated assessment is performed. In no case will the
integrated importance measure be larger than the largest of the individual hazard
importance measure. This integrated assessment allows the IDP to determine whether the
safety significance of the SSC should be based on the significance for that individual
hazard or from the overall integrated result, avoiding a strict reliance on a mathematical
formula that ignores the significant dissimilarities in the calculated risk results.

Defense in Depth Characterization

For safety related SSCs initially identified as low safety significant (RISC-3) from the
results of the risk significance categorization, an additional defense-in-depth assessment
is performed. The defense in depth assessment is based on a set of deterministic criteria
based on design basis accident considerations to assure that adequate redundancy and
diversity will be retained. This assessment evaluates the SSC functions with respect to
core damage mitigation, early containment failure/bypass, and long term containment
integrity. If one of these SSC functions is found to be safety significant with respect to
defense-in-depth, then it is considered safety significant and re-categorized as safety
significant (RISC-I) for presentation to the IDP.

Risk Sensitivitv Study

The final step in the process of categorizing SSCs into risk-informed safety
classifications involves the evaluation of the risk implications of changes in special
treatment. This risk sensitivity study is performed using the available PRAs to evaluate
the potential impact on CDF and LERF, based on a postulated change in reliability. In
this risk sensitivity study, the unreliability of all low safety significant SSCs is increased
simultaneously by a common multiplier as an indication of the potential trend in CDF and
LERF, if there were a degradation in the performance of all low safety significant SSCs.
A simultaneous degradation of all SSCs is extremely unlikely for an entire group of
components. Utility corrective action programs would see a substantial rise in failure
events and corrective actions would be taken long before the entire population
experienced such degradation. Individual components may see variations in performance
on this order, but it is exceedingly unlikely that the performance of a large group of
components would all shift in an unfavorable manner at the same time. In general, since
one of the guiding principles of this process is that changes in treatment should not
degrade performance for RISC-3 SSCs, and RISC-2 SSCs would be expected to maintain
or improve in performance, it is anticipated that there would be little, if any, actual net
increase in risk.

In cases where the licensee does not use a PRA in the categorization process, the
sensitivity study remains a viable indication of potential limiting risk increases. This is
due to the fact that the categorization processes for hazards that do not have a PRA is
done in a manner that assures the risk sensitive SSCs are categorized as safety significant.
For example, in the event a seismic margins analysis (SMA) is used for the
categorization, all of the SSCs necessary to maintain the current risk levels are considered
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safety significant. As a result, there would not be any change in the treatment for the
SSCs that are credited in mitigating seismic risk.

Integrated Decision-making Panel Review

The Integrated Decision-making Panel (IDP) is a multi-discipline panel of experts that
reviews the results of the initial categorization and finalizes the categorization of the
SSCs/functions. The purpose of the IDP is to assure that the appropriate considerations
from plant design and operating practices and experience are reflected in the
categorization input.

The IDP considers the safety significance of the SSCs based on:

* the PRA assessments and sensitivity studies,
* a defense in depth assessment from an operational perspective,
* insights from other risk informed programs (e.g., Maintenance Rule, Risk

Informed ISI, etc.), and
* operational and maintenance experience.

In order for an SSC/function to be recommended to the IDP as low safety significant, it
must have been identified as low safety significant from the perspective of

* Internal Event Risks
* Fire Risks
* Seismic Risks
* Other External Risks
* Shutdown Risks

If it is an SSC that is currently safety related, then the defense in depth assessment must
also have shown that the SSC is not safety significant. Finally, the risk sensitivity study
verifies that the combined impact of a postulated simultaneous degradation in reliability
of all low safety significant SSCs would not result in a significant increase in CDF &
LERF.

If an SSC is only identified as safety significant based on a non-internal events PRA (and
was not found to be significant in the integrated importance assessment), or by one of the
mandatory sensitivity studies, then the IDP will be presented the results and will use
other knowledge and experience to decide whether the SSC should be safety significant.

The IDP will not over-rule the categorization process to make an SSC/function low safety
significant when the process identifies it as safety significant (i.e., will not move it from
RISC-I to RISC-3). The IDP may, however, identify that the SSC/function was not
appropriately reflected in engineering assessment which may result in a new
categorization, based on a revised evaluation.
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Conclusions

The categorization methodology used to define the low safety significant SSCs, as
described in NEI-00-04, assures any reduction in component reliability as a result of
changes in treatment will have a negligible impact on plant risk. This degree of
assurance is provided by a multi-layered approach to identifying the low safety
significant SSCs that includes PRA, deterministic assessments and engineering judgment.
In addition, two different plant organizational functions (engineering and the IDP)
perform assessments from their own unique perspective. In either the engineering or the
IDP assessment, if any of these three elements indicates that an SSC is safety significant,
then that categorization (safety significant) is assigned.

In terms of the scope of the PRA used in the risk assessment portion of the categorization
process, a reasonable degree of confidence that risk significant SSCs will be
appropriately identified can be maintained with a quality internal events at-power PRA.
Screening assessments for other initiating events and other modes of operation identify
the SSCs necessary to maintain low risk.

The number of independent criteria that an SSC must satisfy in order to be categorized as
low safety significant provides a high level of assurance that only SSCs that are truly low
safety significant will be categorized as such.
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2 OVERVIEW OF CATEGORIZATION PROCESS

The overall process used in categorizing SSCs for the purposes of changing the special
treatment requirements under I OCFR50.69 is depicted in Figure 2-1. This process builds
upon the insights and methods from many previous categorization efforts, including risk-
informed IST and risk-informed ISI. It is intended to be a comprehensive, robust process
that includes consideration of various contributors to plant risk and defense-in-depth.

The process includes eight primary steps:

* Assembly of Plant-Specific Inputs
* System Engineering Assessment
* Component Safety Significance Assessment
* Defense-In-Depth Assessment
* Preliminary Engineering Categorization of Functions
* Risk Sensitivity Study
* IDP Review and Approval
* SSC Categorization

Each of these steps is covered in more detail in subsequent section of this document.
This section provides a brief overview of the elements of each step and the inter-
relationships between steps.

Assembly of Plant-Specific Inputs

This step involves the collection and assessment of the key inputs to the risk-informed
categorization process. This includes design and licensing information, PRA analyses,
and other relevant plant data sources. In addition, this step includes the critical
evaluation of plant-specific risk information to assure that they are adequate to support
this application. More detail is provided on this step in Section 3.

System Engineering Assessment

This task involves the initial engineering evaluation of a selected system to support the
categorization process. This includes the definition of the system boundary to be used
and the components to be evaluated, the identification of system functions, and a coarse
mapping of components to functions. The system functions are identified from a variety
of sources including design/licensing basis analyses and PRA analyses. The mapping of
components is performed to allow the correlation of PRA importance measures to system
functions. More detail is provided on this step in Section 4.
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Figure 2-1
RISK-INFORMED CATEGORIZATION PROCESS
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Component Safety Significance Assessment

This step involves the use of the plant-specific risk information to identify components
that are candidate safety significant. The process includes consideration of the
component contribution to full power internal events risk, fire risk, seismic risk and other
external hazard risks, as well as shutdown safety. More detail is provided on this step in
Section 5.
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Defense-In-Depth Assessment

This step involves the evaluation of the role of components in preserving defense-in-
depth related to core damage, large early release and long term containment integrity.
More detail is provided on this step in Section 6.

Preliminary Engineering Categorization of Functions

This step involves integrating the results of the two previous tasks to provide a
preliminary categorization of the safety significance of system functions. This includes
consideration of both the risk insights and defense-in-depth assessments. More detail is
provided on this step in Section 7.

Risk Sensitivity Study

The preliminary categorization is used to identify the SSCs that may be low safety
significant. A risk sensitivity study is performed to investigate the aggregate impact of
potentially changing treatment of those low safety significant SSCs. More detail is
provided on this step in Section 8.

IDP Review and Approval

The Integrated Decision-Making Panel (IDP) is a multi-disciplined team that reviews the
information developed by the categorization team. The Integrated Decision-making
Panel (IDP) uses the information and insights developed in the preliminary categorization
process and combines that with other information from design bases and defense-in-depth
to finalize the categorization of functions. More detail is provided on this step in Section
9.

SSC Categorization

When the IDP approves the categorization of system functions, then the initial coarse
mapping of components to system function may be used to define the safety significant
SSCs. Additionally, the licensee may elect to perform a more detailed evaluation of the
system and components that have been categorized as safety-significant to identify those
SSCs that can be categorized as low safety-significant because a failure of these SSCs
would not inhibit a safety-significant function. In the event this more detailed review
identifies any identifies any HSS SSCs that can be categorized as LSS results of that re-
catgegorization are reevaluated in the risk sensitivity study and provided to the IDP for
final review and approval. More detail is provided on this step in Section 10.
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3 ASSEMBLY OF PLANT-SPECIFIC INPUTS

The first step in the categorization process is the collection and assembly of plant-specific
resources that can provide input to the determination of safety significance.

3.1 Documentation Resources

Like all risk-informed processes, the categorization process relies upon input from both
standard design and licensing information, and risk analyses and insights.

The understanding of the risk insights for a specific plant is generally captured in the
following analyses:

* Full Power Internal Events PRA,
* Fire PRA or FIVE Analysis,
* Seismic PRA or Seismic Margin Assessment,
* External Hazards PRA(s) or IPEEE Screening Assessment of External Hazards, and
* Shutdown PRA or Shutdown Safety Program developed per NUMARC 91-06.

Examples of resources that can provide information on the safety classification and
design basis attributes of SSCs include:

* Master Equipment Lists (provides safety-related designation)
* UFSAR
* Design Basis Documents
* 10 CFR 50.2 Assessments
* 10 CFR 50.65 information

3.2 Usc of Risk Information

An essential element of the SSC categorization process is a plant specific PRA model of
the internal initiating events at full power operations. The PRA should satisfy the
accepted standards for PRA technical adequacy, reflect the as-built and as-operated plant,
and quantify core damage frequency (CDF) and large early release frequency (LERF) for
power operations due to internal events. Assessments of other hazards and modes of
plant operation should be reviewed to ensure that the results and/or insights are
applicable to the as-built, as-operated plant. PRAs provide an integrated means to assess
relative significance. In cases where applicable quantitative analyses are not available,
the categorization process will generally identify more SSCs as safety significant than in
cases where broader scope PRAs are available.

When risk information is used to provide insights into the integrated decision-making
panel, it is expected that the risk information will have been subject to quality measures.
The following describes methods acceptable to ensure that the risk information is of
sufficient quality to be used for regulatory decisions and meets the quality standards
described in Reg. Guide 1.174:
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* Use personnel qualified for the analysis.

* Use procedures that ensure control of documentation, including revisions, and
provide for independent review, verification, or checking of calculations and
information used in the analyses (an independent peer review program can be used as
an important element in this process).

* Provide documentation and maintain records in accordance with licensee practices.

* Provide for an independent review of the adequacy of the risk information used in the
categorization process (an independent peer review program can be used for this
purpose).

* Use procedures that ensure appropriate attention and corrective actions are taken if
assumptions, analyses, or information used in previous decision-making is changed
(e.g., licensee voluntary action) or determined to be in error.

Any existing risk information can be used to support the categorization process, provided
it can be shown that the appropriate quality provisions have been met.

Other aspects of the categorization process should be subject to the normal licensee
quality assurance practices, including the applicable provisions of the licensee's
Appendix B quality program for safety-related SSCs.

3.3 Characterization of the Adequacy of Risk Information

Figure 3-1 depicts the approach to be employed in demonstrating the adequacy of risk
information used in the categorization of SSCs. The adequacy of the risk information
builds upon the efforts to review and evaluate the adequacy of the plant-specific internal
event full power PRA. There are two options for demonstrating the adequacy of the
results of the internal events PRA for use in the categorization process.

The first approach is to utilize the industry peer review process (NEI 00-02). In a letter
dated April 24, 2000, NEI requested the NRC staff review the suitability of the peer
review process described in NEI 00-02 to address PRA quality issues for this application.
NRC issued a request for additional information on September 19, 2000, to which NEI
responded by letter dated January 18, 2001. By letter dated April 2, 2002 (ADAMS
accession number ML020930632), the NRC staff sent to NEI draft staff review guidance
that was developed as a result of its review of NEI 00-02, for intended use for § 50.69
applications.

The staff review guidance is for a focused review of the plant-specific PRA based on a
review of NEI 00-02 and NEI 00-04. In order to reach the conclusion that the PRA
results support the proposed categorization, the review guidance is structured to lead the
staff reviewer to either look for evidence that the impact of a given peer review issue on
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PRA results has been adequately addressed in the peer review report and, when
necessary, has been identified for consideration by the IDP, or to request further
information from the licensee.

If a licensee decides to utilize the NEI 00-02 peer certification to demonstrate the
adequacy of the PRA results, the staff review guidance would be used to identify and
address potential issues prior to use of the PRA.

The second approach would rely upon the process currently described in draft regulatory
guide DG-1 122, "An Approach for Determining the Technical Adequacy of
Probabilistic Risk Assessment Results for Risk-Informed Activities." This guide
provides guidance on the NRC position on voluntary consensus standards for PRA (in
particular on the ASME standard for internal events PRAs) and industry PRA documents
(e.g., NEI 00-02, "Probabilistic Risk Assessment Peer Review Process Guideline").
Ultimately, this guide will be modified to address PRA standards on fire, external events,
and low power and shutdown modes, as they become available. The NRC has also
developed a draft supporting Standard Review Plan, SRP 19.1, to provide guidance to the
staff on how to determine whether a PRA providing results being used in a decision is
technically adequate.

If a licensee decides to utilize the DG-l 122 process to demonstrate the adequacy of the
PRA results, it would be used to identify and address potential issues prior to use of the
PRA in support of any 50.69 application.

Both processes rely upon peer review findings as a significant measure of the adequacy
of the PRA results. All significant peer review findings will be reviewed and
dispositioned by either:

* Incorporating appropriate changes into the PRA model prior to use,
* Identifying appropriate sensitivity studies to address the issue identified, or
* Providing adequate justification for the original model, including the applicability of

key assumptions to the categorization process.

Other risk information used in the categorization process, such as Fire PRAs, FIVE,
Seismic PRAs, SMAs and Shutdown PRAs, should be reviewed to ensure that () none of
the internal event peer review findings invalidate the results and insights, (2) the study
appropriately reflects the as-built, as-operated plant and (3) any new PRA information
(e.g., RCP seal LOCA assumptions, physical phenomena, etc.) does not invalidate the
results.

The results of the internal events peer review and the review of the other risk information
to be used should be documented in a characterization of the adequacy of the PRA. This
characterization will be provided to the IDP as a basis for the adequacy of the risk
information used in the categorization process and will be summarized in the submittal to
the NRC. At a minimum, this characterization should include the following:
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Full Power Internal Events PRA

* A basis for why the internal events PRA reflects the as-built, as-operated plant.
* A high level summary of the results of the peer review of the internal events PRA

including elements that received grades lower than 3, if NEI 00-02 is used, or lower
than ASME Capability Category II, if the DG-1 122 process is used.

* The disposition of any significant peer review findings.
* Identification of and basis for any sensitivity analyses necessary to address identified

findings.
* Considerations identified by the NRC in their letter to NEI [Ref. 15], if the NEI 00-02

process is used.

Other Risk Information (including other PRAs and screening methods)

* A basis for why the other risk information adequately reflect the as-built, as-operated
plant.

* A disposition of the impact of significant findings on the other risk information.
* Identification of and basis for any sensitivity analyses necessary to address issues

identified in the other risk information.

The Integrated Decision-making Panel (IDP) should use this information, in combination
with the results of the categorization analyses and other information, to finalize the
categorization of each function/SSC. The process to be used to justify the adequacy of
the risk information is also summarized in the submittal to the NRC.
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Figure 3-1

PROCESS FOR ASSURING PRA ADEQUACY
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4 SYSTEM ENGINEERING ASSESSMENT

The system engineering assessment involves the identification and development of the
base information necessary to perform the risk-informed categorization. In general, it
includes the following elements:

* System Selection and System Boundary Definition
* Identification of System Functions
* Coarse Mapping of Components to Functions

System Selection and System Boundary Definition

This step includes defining system boundaries where the system interfaces with other
systems. The bases for the boundaries can be the equipment tag designators or some
other means as documented by the licensee. All components and equipment of the
chosen system should be included. However, care should be taken in extending beyond
system boundaries to avoid the introduction of new systems and functions. For example,
many systems require support from other systems such as electric power and cooling
water. The system boundary should be defined such that any components from another
system only support the safety function of the primary system of interest. This may lead
to the inclusion of some power breakers in the system boundary, but would probably
exclude the MCC or bus.

Identification of System Functions

This step involves the identification of all system functions. A variety of sources are
available for the identification of unique system functions including:

* Design Basis Safety Functions
* Maintenance Rule Functions
* Functions Considered in the Plant-specific Risk Information
* Operational Functions

All design basis functions and beyond design basis functions identified in the PRA
should be used. The system functions should be consistent with both the functions
defined in the design basis documentation and the maintenance rule functions. While
beyond design basis functions may be included in the maintenance rule functions, a
review of the PRA should be conducted to assure that any function for the chosen system
that is modeled in the PRA is represented. The system function should also be reviewed
to assure that any special considerations for external events, plant startup / shutdown and
refueling are also represented. Some functions may be further subdivided to allow
discrimination between potentially safety significant and low safety significant functions
associated with a flow path.
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Coarse Mapping of Components to Functions

This step involves the initial breakdown of system components into the system functions
they support. System components and equipment associated with each safety-significant
function are identified and documented. There are several options to this implementation
element:

I) Define the flow path associated with each function and then define the components
associated with that function. In this case, the flow path definition must consider
branch lines and interfaces with other flow paths to assure that the entire flow path is
appropriately modeled and the boundaries clearly delineated.

2) If passive components have been categorized according to guidance for risk-informed
ISI, the risk-informed segments are a good starting point. There would be additional
benefit if the SSC categorization for passive components using the ASME Code Case
N-660, Risk-Informed Safety Classification for Use in Risk-Informed
Repair/Replacement Activities (Ref. 16), is being implemented at the same time. 2

In these cases, for each of the system functions from the previous step, the ISI
segments associated with that function must be defined. That is, the flow path for
each function is defined in terms of ISI segments. If the SSCs associated with an ISI
segment have already been defined in the risk-informed ISI program, the only
additional work is:

a. Associate piece parts with a component that has already been categorized
in the ISI program and,

b. Create new equivalent ISI segments for portions of the system that may
not have been in the scope of the RI ISI program.

This is conservative because not every component in an ISI segment for each function
is required to support that function.

Note that for either alternative, some functions (e.g., instrumentation to support the
function, or isolation of the function) have no true flow path, but the components
associated with these functions can be readily identified from system drawings once the
system boundaries are identified.

Although this step involves the assignment of SSCs to a given flow path, this is not the
primary focus of this step. In a later subsequent step, the categorization of the flow paths
represented by each function will be presented to the IDP for review. The assignment of
SSCs to the flow paths representing each of the functions is necessary at this step to
ensure that every SSC with a tag identifier for the system being considered is represented
in at least one of the functions. If SSCs are identified that are not assigned to at least one
function, then new function(s) should be created for those SSCs.

2 If this code case is not endorsed at the time of submittal, then the licensee will describe the process to be
used in the Option 2 submittal.
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5 COMPONENT SAFETY SIGNIFICANCE ASSESSMENT

The compilation of risk insights and identification of safety significant attributes builds
upon the plant-specific resources. An overview of the safety significance process is
shown in Figure 5-1.

The initial screening is performed at the system/structure level. If the system/structure is
found to have a role in a particular portion of the plant's risk profile, then a component
level evaluation can be performed.

Signiji cancefron Internal Events

The first question in the safety significance process involves the role the system/structure
plays in the prevention and mitigation of severe accidents. If the system/structure is not
involved in severe accident prevention or mitigation, then the screening process is
terminated and the system functions is categorized as candidate low safety significant.

If a system or structure is involved in the prevention or mitigation of severe accidents,
then the first risk contributor evaluated is from the internal events PRA. The question of
whether a system or structure is evaluated in the internal events PRA (or any of the
analyses considered in this guideline) must be answered by considering not only whether
it is explicitly modeled in the PRA (i.e., in the form of basic event(s)) but also whether it
is implicitly evaluated in the model through operator actions, super components or
another aggregated event sometimes used in PRAs. The term "evaluated" means:

* Can it produce a potential initiating event?

* Is it credited for prevention of core damage or large early release?

* Is it necessary for another system or structure evaluated in the PRA to prevent an
event or mitigate an event?

Some systems and structures are implicitly modeled in the PRA. It is important that PRA
personnel that are knowledgeable in the scope, level of detail, and assumptions of the
plant specific PRA make these determinations. As outlined in Section 1, by focusing on
the significance of system functions and then correlating those functions to specific
components that support the function, it is possible to address even implicitly modeled
components. If the system or structure is determined to be evaluated in the internal
events PRA, then the internal event PRA significance process is used to determine
whether it should be considered safety significant for this element of the plant risk
profile. This process is discussed in Section 5.1.

If the system/structure is not evaluated in the internal events PRA, then the SSC is
categorized as candidate low safety significant from the standpoint of internal event risks.
The evaluation is continued with fire risk.
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Figure 5-1

USE OF RISK ANALYSES FOR SSC CATEGORIZATION
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Signif cancefrom Fire Events

If the plant has a fire PRA, then the next step of the screening process is to determine
whether the system or structure is evaluated in the fire PRA. In making this
determination specific attention should be given to structures and the role they play as
fire barriers in the fire PRA. It is important that PRA personnel that are knowledgeable
in the scope, level of detail, and assumptions of the plant specific fire PRA make the
determinations with respect to fire PRAs. If the system or structure is determined to be
evaluated in the fire PRA, then the fire PRA significance process is used to determine
whether it should be considered safety significant for this element of the plant risk
profile. This process is discussed in Section 5.2.

If the plant does not have a fire PRA, a fire risk evaluation is required, such as the EPRI
Fire Induced Vulnerability Evaluation (FIVE). Again, it is important that personnel that
are knowledgeable in the scope, level of detail, and assumptions of the fire risk
evaluation (FIVE) make these determinations. If the system or structure is determined to
be evaluated in the FIVE analysis, then the FIVE significance process is used to
determine whether it should be considered safety significant for this element of the plant
risk profile. This process is discussed in Section 5.2.

If the system/structure is not involved in either a fire PRA or FIVE evaluations, then the
SSC is categorized as candidate low safety significant from the standpoint of fire risks.

Significance from Seismic Events

If the plant has a seismic PRA, then the next step of the screening process is to determine
whether the system or structure is evaluated in the seismic PRA. Often structures are
explicitly modeled in seismic PRAs. Again, it is important that PRA personnel that are
knowledgeable in the scope, level of detail, and assumptions of the plant specific seismic
PRA make these determinations. If the system or structure is determined to be evaluated
in the seismic PRA, then the seismic PRA significance process is used to determine
whether it should be considered safety significant for this element of the plant risk
profile. This process is discussed in Section 5.3.

If the plant does not have a seismic PRA, then a seismic risk evaluation, such as a seismic
margin evaluation that was performed in response to the IPEEE should be performed.
The seismic importance should be determined by personnel knowledgeable in the scope,
level of detail, and assumptions of the seismic margins analysis. If the system or
structure is included in the seismic margins analysis, then the seismic margins
significance process is used to determine whether it should be considered safety
significant for this element of the plant risk profile. This process is discussed in Section
5.3.

If the system/structure is not involved in either a seismic PRA or seismic margins
evaluation, then the SSC is categorized as candidate low safety significant from the
standpoint of seismic risk.
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Significancefrom Other External Events

If the plant has a PRA, which evaluates other external hazards, then the next step of the
screening process is to determine whether the system or structure is evaluated in the
external hazards PRA. Often structures are explicitly modeled in external hazards PRAs.
Personnel knowledgeable in the scope, level of detail, and assumptions of the external
hazards PRA should make these determinations. If the system or structure is determined
to be evaluated in the external hazards PRA, then the external hazards PRA significance
process is used to determine whether it should be considered safety significant for this
element of the plant risk profile. This process is discussed in Section 5.4.

If the plant does not have an external hazards PRA, then it is likely to have an external
hazards screening evaluation that was performed to support the requirements of the
IPEEE. Once again, personnel knowledgeable in the scope, level of detail, and
assumptions of the external hazards analysis should make these determinations. If the
system or structure is evaluated in the external hazards analysis, then the external hazards
screening significance process is used to determine whether it should be considered
safety significant for this element of the plant risk profile. This process is discussed in
Section 5.4.

If the system/structure is not involved in either a external hazards PRA or external
hazards screening evaluation, then the SSC is categorized as candidate low safety
significant from the standpoint of other external risks.

Sign jifcancefrom Shutdown Events

If the plant has a shutdown PRA, then the next step of the screening process is to
determine whether the system or structure is evaluated in the shutdown PRA. Personnel
knowledgeable in the scope, level of detail, and assumptions of the shutdown PRA
should make the determination. If the system or structure is evaluated in the shutdown
PRA, then the shutdown PRA significance process is used to determine whether it should
be considered safety significant for this element of the plant risk profile. This process is
discussed in Section 5.5.

If the plant does not have a shutdown PRA, then it is likely to have a shutdown safety
program developed to support implementation of NUMARC 91-06. Once again,
personnel knowledgeable in the scope, level of detail, and assumptions of the NUMARC
91-06 program should make this determination. If the system or structure is determined
to be credited in the NUMARC 91-06, then the shutdown safety significance process is
used to determine whether it should be considered safety significant for this element of
the plant risk profile. This process is discussed in Section 5.5.

If the system/structure is not involved in a shutdown PRA or NUMARC 91-06, then the
SSC is categorized as candidate low safety significant from the standpoint of shutdown
risk.
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5.1 Internal Event Assessment

The significance of SSCs that are included in the internal events PRA is evaluated using
Figure 5-2. Some PRA tools allow for the evaluation of importance measures, which
include the role in initiating events. For those cases, the importance measures provide
sufficient scope to perform the initial screening. In cases where the importance measures
do not include initiating event importance, a qualitative process is used to address the
initiating event role of the SSC. The mitigation importance of the SSC is assessed using
the available importance measures.

The qualitative process questions whether the SSC can directly cause a complicated
initiating event that has a Fussell-Vesely importance greater than the criteria (0.005). If it
does, then it is considered a candidate safety significant SSC and the attributes that could
influence that role as an initiating event are to be identified. A complicated initiating
event is considered an event that trips the plant and causes an impact on a key safety
function. Examples of complicated initiating events include loss of all feedwater
(PWR/BWR), loss of condenser (BWRs), etc.

The assessment of importance for an SSC involves the identification of PRA basic events
that represent the SSC. This can include events that explicitly model the performance of
an SSC (e.g., pump X fails to start), events that implicitly model an SSC (e.g., some
human actions, initiating events, etc.) or a combination of both types of events.
Personnel familiar with the PRA will have to identify the events in the PRA that can be
used to represent each SSC. In general, PRAs are not as capable of easily assessing the
importance of passive components such as pipes and tanks. However, in some cases,
focused calculations or sensitivity studies can be used. For obtaining risk insights from
the PRA for passive pressure boundary components, additional guidance is provided in
ASME Code Case N-660, Risk-Informed Safety Classification for Use in Risk-Informed
Repair/Replacement Activities. Guidance for categorization (and special treatment) for
in-service inspection of passive pressure boundary piping components can be obtained
from ASME Code Cases N-577 and N-578, along with Westinghouse Owners Group
Topical Report WCAP-14572, Revision I-NP-A and Electric Power Research Institute
Report TR-1 12657 Rev.B-A, respectively3 .

The risk importance process utilizes two standard PRA importance measures, risk
achievement worth (RAW) and Fussell-Vesely (F-V), as screening tools to identify
candidate safety significant SSCs. Risk reduction worth (RRW) is also an acceptable
measure in place of Fussell-Vesely because the Fussell-Vesely criteria can be readily
converted to RRW criteria. The Fussell-Vesely importance of a component is considered
to be the sum of the F-V importances for the relevant failure modes of the component,
including common cause failure. The relevant failure modes of a component are those
that can be expected to be affected by the special treatment requirements being evaluated.

3 If these code cases and methods are not endorsed at the time of submittal, then the licensee will describe
the process to be used in the Option 2 submittal.
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Figure 5-2

RISK IMPORTANCE ASSESSMENT PROCESS FOR COMPONENTS
ADDRESSED IN INTERNAL EVENTS AT-POWER PRAs

If a component does not have a common cause event to be included in the computation of
importances, then an assessment should be made as to whether a common cause event
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should be added to the model. The RAW importance of a component is considered the
maximum of the RAW values computed for basic events involving failure modes of the
individual component. In the case of RAW, the common cause event is considered using
a different criterion than the individual component RAW. The RAW for common cause
events reflects the relative increase in CDF/LERF that would exist if a set of components
or an entire system was made unavailable. As a result, the risk significance of the RAW
values of common cause basic events are considered separately from the basic events that
reflect an individual component. As with the individual component RAW values, if the
component being evaluated is included in more than one common cause basic event, the
maximum of the common cause RAW values is used to evaluate the significance.

The importance measure criteria used to identify candidate safety significance are:

* Sum of F-V for all basic events modeling the SSC of interest, including common
cause events > 0.005

* Maximum of component basic event RAW values > 2
* Maximum of applicable common cause basic events RAW values > 20.

If any of these criteria are exceeded it is considered candidate safety significant.

For example, a motor operated valve may have a number of basic events associated with
it (e.g., "failure to open" and "failure to close"), each of which has a separate Fussell-
Vesely importance. Likewise, the risk achievement worth of a component is the
maximum value determined from the relevant failure modes (basic events). Some SSCs
perform multiple functions (e.g., circuit breakers can perform a function necessary for
pump operation and a function necessary to protect the bus in case of a fault. In these
cases, basic events should be mapped to the appropriate functions so that the significant
functions can be identified.

The importance evaluation can be performed at the system level for the purposes of
screening. The remainder of this section discusses the process at the component level,
which is the lowest level of detail expected to be performed.
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Table 5-1
EXAMPLE IMPORTANCE SUMMARY

COMPONENT FAILURE MODE F-V RAW CCF RAW
1) Valve 'A' Fails to Open 0.002 1.7 n/a
2) Valve 'A' Fails to Remain Closed 0.00002 1.1 n/a
3) Valve 'A' In Maintenance (Closed) 0.0035 1.7 n/a
4) Common Cause Failure of Valves 'A', 'B' & 0.004 n/a 54

'C' to Open
5) Common Cause Failure of Valves 'A' & 0.0007 n/a 5.6

'B' to Open
6) Common Cause Failure of Valves 'A' & 0.0006 n/a 4.9

'C' to Open

Component Importance 0.01082 1.7 54
(sum) (max) max)

Criteria >0.005 >2 >20
Candidate Safety Significant? Yes No Yes

In the above example, Valve 'A' would be considered candidate safety significant on two
bases, either one would be sufficient to identify the component as candidate safety
significant. The total Fussell-Vesely exceeded the criterion of 0.005 and the RAW
criterion was also met for the common cause group including Valve 'A'. Thus, both
Valve 'A', Valve 'B' and Valve 'C' would be identified as candidate safety significant
due to this criterion. The component failure mode which contributes significantly to the
importance of Valve 'A' is failure to open (failure modes 1, 4, 5 and 6). This failure
mode is used in the identification of safety significant attributes. If an individual failure
mode had not alone exceeded the screening criteria, then the dominant failure mode
would be used in defining the attributes.

In cases where the internal events core damage frequency is dominated by an internal
flooding result that has a conservative bias, it is appropriate to break the evaluation of
importance measures into two steps. This prevents the conservative bias of the flooding
analysis from masking the importance of SSCs not involved in flood sceanrios. The first
step uses importance measures computed using the entire internal events PRA. The
second step uses importance measures computed without the dominant contributor
included. This prevents "masking" of importance by the dominant contributor.

If the screening criteria are met for either importance measure, the SSC is considered a
candidate safety significant component and the safety significant attributes are to be
identified. If the risk importance measure criteria are not met, then it is not automatically
low safety significant. It must be evaluated as part of several sensitivity studies,
determined to be low safety significant for all risk contributors and must be reviewed by
the IDP. If the importance measures computed by the PRA tool do not indicate that a
component meets the Fussell-Vesely or RAW criteria, then sensitivity studies are used to
determine whether other conditions might lead to the component being safety significant.
The recommended sensitivity studies for internal events PRA are identified in Table 5-2.
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Table 5-2
Sensitivity Studies For Internal Events PRA

Sensitivity Study
* Increase all human error basic events to their 95th

percentile value
* Decrease all human error basic events to their 5h

percentile value
* Increase all component common cause events to

their 95th percentile value
* Decrease all component common cause events to

their 5th percentile value
* Set all maintenance unavailability terms to 0.0
* Any applicable sensitivity studies identified in the

characterization of PRA adequacy

The sensitivity studies on human error rates, common cause failures, and maintenance
unavailabilities are performed to ensure that assumptions of the PRA are not masking the
importance of an SSC. In cases where plant-specific uncertainty distributions are not
readily available, other PRAs should be reviewed to identify appropriate parameter
ranges. Experience with plant-specific PRAs has shown that the variations in
distributions are relatively small, especially with respect the ratio of the mean and 95th
percentile values in lognormal distributions (the most common distribution used in
PRAs).

If the sensitivity studies identify that the component could be safety significant, then the
safety significant attributes that yielded that conclusion should be identified.

If, following the sensitivity studies, the component is still found to be low safety
significant and it is safety-related, it is a candidate for RISC-3. In this case the analyst is
to define why that component is of low risk significance (e.g., doesn't perform an
important function, excess redundancy, low frequency of challenge, etc.).

This risk importance process, including sensitivity studies, is performed for both CDF
and LERF. In calculating the FV risk importance measure, it is recommended that a CDF
(or LERF) truncation level of at least five orders of magnitude below the baseline CDF
(or LERF) value be used for linked fault tree PRAs. For example, if the internal events,
full power CDF baseline value is I E-5 /yr, a truncation level of at least I E-lO /yr is
recommended. In addition, the truncation level used should support an overall
CDF/LERF which has converged. In addition, the truncation level used should be
sufficient to identify all the SSCs with RAW>2. For linked event tree PRAs, the
unaccounted for frequencies should be sufficiently low as to provide confidence that the
overall CDF/LERF and resulting importance measures are accurate. When the RAW risk
importance measure is calculated by a full re-solution of the plant PRA model, then the
truncation level does not significantly affect the RAW calculations. In this case, a default
truncation value of I E-9 /yr is reasonable. In linked fault tree PRAs that do not use pre-
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solved cutsets, the truncation limit should be evaluated to ensure that converged
importance measures are being used. If the model relies on a pre-solved set of cutsets to
calculate CDF, then the RAW values may be underestimated and the nominal truncation
level may not be capable of identifying all the RAW>2 SSCs, even in a converged
solution. Therefore, the truncation of pre-solved set of cutsets should be checked to
ensure that the CDF and LERF solutions are sufficiently adequate by justifying the
omitted SSCs with RAW>2. In some cases, this may be best handled by complete re-
solution of the model without credit for the SSC.

5.2 Fire Assessment

The fire safety significance process takes one of two forms. For plants with a fire PRA,
the process is similar to that described for an internal events PRA. This process is shown
on Figure 5-3, and is discussed below. Plants that relied upon a FIVE analysis to assess
fire risks for the IPEEE should use the process shown in Figure 54.

The generalized safety significance process for plants with a fire PRA is the same as the
process for an internal events PRA. The risk importance process is slightly modified to
consider the fact that most fire PRAs do not have the ability to aggregate the mitigation
importance of a component with the fire initiation contribution. For that reason,
components are evaluated using standard importance measures for their mitigation
capability only. Aside from that small change, the process is the same as the internal
events PRA process.

Fire suppression systems that are evaluated using the fire risk analysis can be categorized
using this process. However, in order to apply this categorization process to suppression
systems, specific sensitivity studies may be required to identify their relative importance,
consistent with Fussell-Vesely and RAW (guarantee success/failure). In general, fire
barriers would not be considered in the scope of this guideline unless the fire risk analysis
allows the quantification of the impacts of failure of the barrier. In cases where the
impact of fire barrier failure can be evaluated in the risk analysis, the categorization
process is applicable. Once again, the use of sensitivity studies can be beneficial in
identifying the role a barrier plays in maintaining risk levels.
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Figure 5-3

RISK IMPORTANCE PROCESS FOR COMPONENTS
ADDRESSED IN FIRE, SEISMIC &

OTHER EXTERNAL HAZARD PRAs

Identify Safety Significant
Attributes of Component

Safety

XYes

Identify Qualitative Reasons
Why Component is Not

Safety Significant

Identify Safety Significant
Attributes of Component

If the fire PRA CDF is a small fraction of the internal events CDF (i.e., <1%), then safety
significance of SSCs considered in the fire PRA can be considered low safety significant
from a fire perspective.

If the sensitivity studies identify that the component could be safety significant, then the
safety significant attributes which yielded that conclusion should be identified. If,
following the sensitivity studies, the component is still found to be low safety significant
and it is safety-related, the analyst is expected to define why that component is of low
risk significance (e.g., doesn't perform an important function, excess redundancy, low
frequency of challenge, etc.).

This risk importance process is performed for both CDF and LERF. Where LERF can
not be quantitatively linked into the fire model, the insights from the internal events
LERF model should be qualitatively coupled with the assessment of fire impacts on
containment isolation to develop recommendations for the IDP on LERF contributors.

The recommended sensitivity studies for fire PRA are identified in Table 5-3.
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Table 5-3
Sensitivity Studies For Fire PRA

Sensitivity Study
* Increase all human error basic events to their 95h

percentile value
* Decrease all human error basic events to their 5h

percentile value
* Increase all component common cause events to

their 9 5th percentile value
* Decrease all component common cause events to

their 5th percentile value
* Set all maintenance unavailability terms to 0.0
* All manual suppression =1.0
* Any applicable sensitivity studies identified in the

characterization of PRA adequacy

The FIVE methodology is a screening approach to evaluating fire hazards. It does not
generate numbers, which are true core damage values; rather, it simply assists in
identifying potential fire susceptibilities and vulnerabilities. For this reason, it is
somewhat limited in being able to support the identification of low safety significant
components. The safety significance process for plants with FIVE evaluations is shown
in Figure 5-4.

Figure 5-4
SAFETY SIGNIFICANCE PROCESS FOR SYSTEMS AND

COMPONENTS ADDRESSED IN FIVE

I Yes
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If the component does not participate in an unscreened scenario, then its participation in
screened scenarios is questioned. If it can be shown that the component either did not
participate in any screened scenarios or, even if credit for the component was removed,
the screened scenario would not become unscreened, then it is considered a candidate for
the low safety significant category. This is conservative since the screening process used
in FIVE does not generate numerical estimates of core damage frequency values.
However, the option always exists for the licensee to perform a fire PRA to remove this
conservatism.

5.3 Seismic Assessment

The seismic safety significance process takes one of two forms. For plants with a seismic
PRA, the process is similar to that described for a fire PRA. This process is shown on
Figure 5-3 and discussed below. Plants that relied upon a seismic margins analysis to
assess seismic risks for the IPEEE would use the modified process shown in Figure 5-5.

The generalized safety significance process for plants with a seismic PRA is the same as
the process for a fire PRA. The risk importance process is slightly modified to consider
the fact plant components can not initiate seismic events. Aside from that small change,
the process is the same as the internal events PRA process.

However, if the seismic PRA CDF is a small fraction of the internal events CDF (i.e.,
<1%), then safety significance of SSCs considered in the seismic PRA can be considered
low safety significant from a seismic perspective.

If the sensitivity studies identify that the component could be safety significant, then the
safety significant attributes which yielded that conclusion should be identified. If,
following the sensitivity studies, the SSC is still found to be low safety significant and it
is safety-related, the analyst is expected to define why that component is of low risk
significance (e.g., doesn't perform an important function, excess redundancy, low
frequency of challenge, etc.).

This risk importance process is performed for both CDF and LERF. Where LERF can
not be quantitatively linked into the seismic model, the insights from the internal events
LERF model should be qualitatively coupled with the assessment of seismic impacts on
containment to develop recommendations for the IDP on LERF contributors.

The recommended sensitivity studies for seismic PRA are identified in Table 5-4:

Table 5-4
Sensitivity Studies For Seismic PRA

Sensitivity Study
* Increase all human error basic events to their 95th

percentile value
* Decrease all human error basic events to their 5h

percentile value
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* Increase all component common cause events to
their 95h percentile value

* Decrease all component common cause events to
their 5h percentile value

* Set all maintenance unavailability terms to 0.0
* Use correlated fragilities for all SSCs in an area
* Any applicable sensitivity studies identified in the

characterization of PRA adequacy

The seismic margins methodology is a screening approach to evaluating seismic hazards.
It does not generate core damage values; rather, it simply assists in identifying potential
seismic susceptibilities and vulnerabilities. For this reason, it is somewhat limited in
being able to support the identification of low safety significant components. The safety
significance process for plants with seismic margins evaluations is shown in Figure 5-5.

Figure 5-5
SAFETY SIGNIFICANCE PROCESS FOR

SYSTEMS AND COMPONENTS ADDRESSED IN SEISMIC MARGINS

In this process, after identifying the design basis and severe accident functions of the
component, the seismic margins analysis is reviewed to determine if the component is
credited as part of the safe shutdown paths evaluated. If a component is credited, it is
considered safety significant. This is conservative since the seismic margin process does
not generate core damage frequency values. However, the option always exists for the
licensee to perform a seismic PRA to remove any conservatisms.

If the component does not participate in the safe shutdown path, then it is considered a
candidate low safety significant with respect to seismic risk.
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5.4 Assessment of Other External Hazards

The significance process for other external hazards (i.e., excluding fire and seismic) also
takes one of two forms. For plants with an external hazards PRA, the process is similar
to that described for an internal events PRA. This process is shown on Figure 5-3 and
discussed below. Plants that relied upon an external hazard screening to assess external
hazards for the IPEEE would use the modified process shown in Figure 5-6.

Figure 5-6
OTHER EXTERNAL HAZARDS

The generalized safety significance process for plants with an external hazard PRA is the
same as the process for an internal events PRA. As for seismic risk, the risk importance
process is slightly modified to consider the fact that plant components cannot initiate
external events such a floods, tornadoes, and high winds. Aside from that small change,
the process is the same as the internal events PRA process.

However, if the external hazards PRA CDF is a small fraction of the internal events CDF
(i.e., <1%), then safety significance of SSCs considered in the external hazards PRA can
be considered low safety significant from an external hazards perspective.

The recommended sensitivity studies for other external hazard PRAs are identified in
Table 5-5.
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Table 5-5
Sensitivity Studies For Other External Hazard PRA

Sensitivity Study
* Increase all human error basic events to their 95th

percentile value
* Decrease all human error basic events to their 5th

percentile value
* Increase all component common cause events to

their 95th percentile value
* Decrease all component common cause events to

their 5th percentile value
* Set all maintenance unavailability terms to 0.0
* Any applicable sensitivity studies identified in the

characterization of PRA adequacy

If the sensitivity studies identify that the component could be safety significant, then the
safety significant attributes which yielded that conclusion should be identified. If,
following the sensitivity studies, the analyst is expected to define why that component is
of low risk significance (e.g., doesn't perform an important function, excess redundancy,
low frequency of challenge, etc.).

This risk importance process is performed for both CDF and LERF. Where LERF can
not be quantitatively linked into the external hazard model, the insights from the internal
events LERF model should be qualitatively coupled with the assessment of external
hazard impacts on containment to develop recommendations for the IDP on LERF
contributors.

The external hazard screening does not generate core damage values; rather it simply
assists in identifying that the plant has no significant external hazard susceptibilities and
vulnerabilities. For this reason, it is somewhat limited in being able to support the
identification of low safety significant components. The safety significance process for
plants with external hazard screening evaluations is shown in Figure 5-6.

In this process, after identifying the design basis and severe accident functions of the
component, the external hazard analysis is reviewed to determine if the component is
credited as part of the safe shutdown paths evaluated. If a component is credited, it is
considered safety significant. This is conservative since the external hazard screening
process does not generate core damage frequency values. However, the option always
exists for the licensee to perform an external hazard PRA to remove any conservatisms.

The process of assessing whether an SSC is safety significant due to other external
hazards is as follows:

1. Identify a safe shutdown path for each external event challenge (presumably the
same as the seismic shutdown path).
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2. The NEI 00-04 screening approach is then to:

a) Determine if the SSC is credited as part of the identified safe shutdown
path. If a component is credited, it is considered safety significant. The
SRP on the NUREG-1407 analysis can be used as guidance in this
determination.

b) Ensure that the SSC is not relied upon to support or protect any of the
SSCs supporting safe shutdowns functions given the challenges to the SSC
resulting from the "other" external event. If a component is credited to be
available under these conditions, it is considered safety significant, as are
the SSCs which assure the functionality of those safety significant SSCs.

If the SSC passes these screens, then the answer to the question "SSC Supports Safe
Shutdown Path?" can be "no."

If the component does not participate in the safe shutdown path, then it is considered a
candidate low safety significant with respect to external hazards.

5.5 Shutdown Safety Assessment

The shutdown safety significance process also takes one of two forms. For plants with a
shutdown PRA that is comparable to an at-power PRA (i.e., generates annual average
CDF/LERF), the process is similar to that described for an internal events PRA. This
process is shown on Figure 5-2. Plants that do not have a shutdown PRA would use the
modified process shown in Figure 5-7 based on theirNUMARC 91-06 program. Due to
the similarities between shutdown and at-power PRAs, the generalized safety
significance process for plants with a shutdown PRA is the same as the process for an
internal events PRA.

However, if the shutdown PRA CDF is a small fraction of the internal events CDF (i.e.,
<1 %), then safety significance of SSCs considered in the shutdown PRA can be
considered low safety significant from a shutdown perspective.

The same sensitivity studies identified in Table 5-2 should be used in the evaluation of
shutdown risk significance.

Meeting the guidelines for shutdown safety identified in NUMARC 91-06 is not
equivalent to a shutdown PRA and does not generate quantitative information
comparable to core damage values. Rather, it simply attempts to ensure that the plant has
an appropriate complement of systems available at all times. The safety significance
process for plants without a shutdown PRA is shown in Figure 5-7.

40



DRAFT NEI 00-04
Revision D

Figure 5-7

SAFETY SIGNIFICANCE PROCESS FOR SYSTEMS AND
COMPONENTS CREDITED IN NUMARC 91-06 PROGRAM

In this process a component can be identified as safety significant for shutdown
conditions for one of two reasons:

* It could initiate a shutdown event (e.g., loss of shutdown cooling, drain down, etc.),

* It satisfies both of the following conditions:

o It participates in a safety function whose failure can result in increasing
CDF or LERF, and

o The minimum requirements as defined by the plant outage risk
management guidelines cannot be met for the safety function without the
system, structure, or component. The Outage Risk Management
Guidelines categorize the level of safety and specify the minimum
acceptable number of systems for each safety function.

If the component does not participate in either of these manners, then it is considered a
candidate as low safety significance with respect to shutdown safety.

In this assessment, a primary shutdown safety system refers to a system that has the
following attributes:
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* It has a technical basis for its ability to perform the function.
* It has margin to fulfill the safety function.
* It does not require extensive manual manipulation to fulfill its safety function.

5.5 Integral Assessment

In order to provide an overall assessment of the risk significance of SSCs, an integrated
computation is performed using the available importance measures. This integrated
importance measure essentially weights the importance from each risk contributor (e.g.,
internal events, fire, seismic PRAs) by the fraction of the total core damage frequency
contributed by that contributor. The following formulas define how such measures are to
be computed for CDF. The same format can be used for LERF, if available.

Integrated Fussell-Vesely Importance

(FV,,, * CDF,)

IFV = 

Where,

IFVi = Integrated Fussell-Vesely Importance of Component i over all CDF Contributors
FVi,j - Fussell-Vesely Importance of Component i for CDF Contributorj
CDFj = CDF of Contributorj

Integrated Risk Achievement Worth Importance

Z(RA - ) * CDF,

IRAJi= ' ECDF

Where,

IRAWi = Integrated Risk Achievement Worth of Component i over all CDF Contributors
RAWjj = Risk Achievement Worth of Component i for CDF Contributorj
CDFj = CDF of Contributorj

Once calculated, an assessment should be made of these integrated values against the
screening criteria of Fussell-Vesely >0.005 and RAW > 2. In no case should the
integrated importance become higher than the maximum of the individual measures.
However, it is possible that the integral value could be significantly less than the highest
contributor, if that contributor is small relative to the total CDF/LERF.
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6 DEFENSE-IN-DEPTH ASSESSMENT

In cases where the component is safety-related and found to be of low risk significance, it
is appropriate to confirm that defense in depth is preserved. This discussion should
include consideration of the events mitigated, the functions performed, the other systems
that support those functions and the complement of other plant capabilities that can be
relied upon to prevent core damage and large, early release.

6.1 Core Damage Defense-in-Depth

The initial assessment should consider both the level of defense in depth in preventing
core damage and to the frequency of the events being mitigated. Figure 6-1 is an
example of such an assessment. This figure depicts the internally initiated design basis
events considered in the licensee's safety analysis report (i.e., the events that were used to
identify the SSC as safety related) and considers the level of defense-in-depth available,
based on the success criteria utilized in the PRA. This ensures that adequate defense-in-
depth is available to mitigate design basis events. The defense-in-depth matrix is similar
in form to the Significance Determination Process used in the Reactor Oversight Process
and uses the same concepts of diverse and redundant trains and systems in evaluating the
level of defense-in-depth.

The following process is used in applying Figure 6-1. For each active component
function categorized as low risk significant,

* Identify the design basis events that the function is required for.
* For each design basis event, identify the other systems and trains that can support

the function or can provide an alternative success path to avoid core damage.
• For each design basis event, identify which region of Figure 6-1 the plant

mitigation capability lies without credit for the SSC being classified as low safety
significant and any identical, redundant SSCs within the system also classified as
low safety significant.

* If the result is in the region entitled "Low Safety Significance Confirmed", then
the low safety significance of the SSC has been confirmed for that function.

* If the result is in the region entitled "Potentially Safety Significant", then the SSC
should be classified as safety significant for the IDP.

When complete, if all SSC functions are confirmed as low safety significant, then the
SSC remains Candidate Low Safety Significant for the IDP.

For example, if a BWR found that the low pressure core spray (LPCS) system pumps
were low safety significant in the categorization process using risk information, then their
categorization would be confirmed using Figure 6-1. In this case, the LPCS pumps have
the function of providing coolant makeup to the RPV at low pressure. This function is
required either (a) in response to a large LOCA, or (b) in response to other transients and
LOCAs where other coolant makeup systems are failed.
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For mitigation of a large LOCA, the low pressure coolant injection (LPCI) function of the
RHR system can also support the coolant inventory makeup function. The LPCI function
is automatic and consists of at least two redundant trains. Thus, for this LOCA event, in
the bottom row of Figure 6-1, the presence LPCI as a redundant automatic system
confirms the low safety significance of LPCS.

In order to confirm low safety significance in high frequency transient events, such as
reactor trip, either two automatic redundant systems are required or 3 or more trains must
exist. At BWRs there are multiple coolant inventory makeup systems that could be used
without crediting LPCS (i.e., HPCI, RCIC, main feedwater, condensate, and LPCI with
ADS). This exceeds the redundancy and diversity requirements for mitigation of these
events.

In order to confirm low safety significance for mitigation of a stuck open relief valve,
one train plus one redundant system is required. In this case, BWRs have LPCI with
ADS and HPCI plus CRD to provide success paths. This provides a redundant system
(LPCI/ADS) and one additional diverse train (HPCI/CRD).

In order to confirm low safety significance for mitigation of loss of one safety related DC
bus, at least two diverse trains are required. In this case, BWRs would have one train of
LCPI and either HPCI (a one train system) or RCIC (a one train system) available to meet
the requirement for two diverse trains.

6.2 Containment Defense-in-Depth

Defense in depth should also be assessed for SSCs that play a role in preventing large,
early releases. Level 2 PRAs have identified the several containment challenges that are
important to LERF. These include containment bypass events such as ISLOCA (BWR
and PWR) and SGTR (PWR), containment isolation failures (BWR and PWR), and early
hydrogen burns (ice condensers and Mark 111). Containment defense-in-depth is also
assessed for SSCs that play a role in preventing lare containment failures (e.g., due to loss
of containment heat removal). For each SSC function categorized as candidate low
safety significant, its defense-in-depth is assessed using the following criteria:
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Figure 6-1

DEFENSE-IN-DEPTH MATRIX

>3 diverse 1 train + 2 diverse 1 redundant
- trains system with trains automatic
:- ::OR redundancy system

. 2 redundant
Frequency Design Basis Event systems

>1 per 1-10 yr Reactor Trip
Loss of Condenser
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Loss of Instr/Cntrl Air
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Containment Bypass

* Can the SSC initiate or isolate an ISLOCA event?
* Can the SSC isolate a faulted steam generator following a steam generator tube

rupture event?

Containment Isolation

* Does the SSC support containment isolation for containment penetrations that are:
* >2" in diameter,
* part of a system that is not considered closed as defined in GDC 57,
* not normally closed or locked closed, and
* not a part of a normally liquid filled system?

Early Hydrogen Burns

* Does the SSC support operation of hydrogen igniters in ice condenser and Mark III
containments?

Long-term Containment Integrity

* Does the SSC support a system function that is not considered in CDF and LERF, but
would be the only means for preserving long-term containment integrity post-core
damage (i.e., containment heat removal)?

In cases where the answer to any of the above questions is "yes," the SSC should be
categorized as candidate safety significant. If all of the above questions are answered
"no," then low safety significance is confirmed. When complete, if all SSC functions are
confirmed as low safety significant, then the SSC remains Condidate Low Safety
Significant for the IDP.

In cases where SSCs are identified as safety significant, the safety significant attributes
should be defined. This involves identifying the performance aspects and failure modes
of the SSC that contribute to it being safety significant. These attributes are to be
provided to the IDP.
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7 PRELIMINARY ENGINEERING CATEGORIZATION OF
FUNCTIONS

7.1 Engineering Categorization

This step involves the assignment of a preliminary safety significance to each of the
functions identified previously. The safety significant SSCs from the component safety
significance assessment (Section 5) are mapped to the appropriate function for which
they had a high safety significance. If any SSC function that supports a system function
has high safety significance, from either the PRA-based component safety significance
assessment (Section 5) or the defense-in-depth assessment (Section 6), then the system
function is preliminarily assigned high safety significance. The overall process used in
integrating the various categorization inputs is depicted in Figure 7-1.

Once a system function has been identified as safety significant, then all components in
the flow path (or system segment) supporting that system function are assigned a
preliminary safety significant categorization. All other components are assigned a
preliminary low safety significant categorization.

Due to the overlap of functions and components, a significant number of components
support multiple functions. In this case, the SSC or part thereof should be assigned the
highest risk significance for any function that the SSC or part thereof supports.
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Figure 7-1
Overview of Process for Assigning Overall Safety Significance
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7.2 Summary of Results

The results of the compilation of risk information and safety significant attributes should
be documented for the IDP's use. Figure 7-2 provides an example, conceptual layout of
the information that summarizes the results and insights that were generated in the
categorization process and could be useful for the IDP. This format is for the purposes of
identifying the key information that should be communicated to the IDP for use in their
decision process. It is expected that additional information will be available at the IDP
session that documents the basis for the summary example in the Figure 7-2.

At a minimum, the IDP should be provided with the following information for each
system function:

* System name

* The function(s) evaluated and the SSCs supporting those functions.

* The SSCs used as surrogates in the safety significance assessment.

* The results of the risk significance assessment for each hazard, and the integral
assessment.

• Any applicable insights from sensitivity studies.

* The results of the defense-in-depth assessment.

* A summary of the basis for the categorization recommendation to the IDP.

The assessment of overall safety significance from the PRA involves consideration of the
results of the categorization for each individual hazard and the integral assessment. The
following guidelines are provided to assist in the communication of the categorization
results to the IDP:

* If the SSC was found to be safety significant based on the internal events PRA
without consideration of sensitivity studies, then it should be recommended to the
IDP as safety significant.

* If the SSC was found to be of low safety significant based on the internal events
PRA, but was found to be potentially safety significant based on the fire, seismic,
other external hazards, or shutdown PRA assessments, then the integral assessment
should be relied upon.

* If the SSC was found to be safety significant based on sensitivity studies, this should
be communicated to the IDP, along with the base and integral significance for each
hazard.
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Function Evaluated for Risk? Yes No

SSCs Modeled (explicitly or implicitly) in Risk Assessments:

Significance Based on Prohabilistic Risk Assessment Tools
Potential Risk Basis for Risk Significance
Significance (Include RAW and F-V values where applicable)

(High or Low)
Internal Events CDF

LERF
Fire CDF

LERF
Seismic CDF

LERF
External Hazards CDF

LERF
Low Power/ CDF
Shutdown LERF
Integral CDF
Assessment LERF

Insights From Individual Sensitivity Studies
Change in Risk Summary of Findings
Significance? (Include Delta CDF and LERF or RAW and F-V values

where applicable)
Human Error Rates
Common Cause Failure
Maintenance Unavailability
Common Cause Failure
Others

Insights From Cumulative Sensitivity Study for the System:

Defense-in-Depth Assessment:

Categorization in Other Risk Informed Applications (Maintenance Rule, ISI, etc):

Recommended Cateizorization for Function:

Safety Significant: Low Safety Significant:

Basis for Categorization:
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8 RISK SENSITIVITY STUDY

The final step in the process of categorizing SSCs into risk-informed safety
classifications involves the evaluation of the risk implications of changes in special
treatment. In general, because one of the guiding principles of this process is that
changes in treatment should not significantly degrade performance for RISC-3 SSCs and
should maintain or improve the performance of RISC-2 SSCs, it is anticipated that there
would be little, if any, net increase in risk.

This risk sensitivity study is made using the available PRAs to evaluate the potential
impact on CDF and LERF, based on a postulated change in reliability. It is not necessary
to address the cumulative impact of SSCs for hazards where screening tools such as SMA
were used because if they are included in the screening analysis they are considered high
safety significant, thus there would be no change in treatment and no change in
performance. For categorizations that rely on PRAs, this sensitivity is useful because the
importance measures used in the initial safety significance assessment were based on the
individual SSCs considered. Changes in performance can influence not only the
importance measures for the SSCs that have changes in performance, but also others.
Thus, the aggregate impact of the changes should be evaluated to assess whether new risk
insights are revealed. Risk sensitivity studies should be realistic.

For example, increasing the unreliability of all low safety significant SSCs by a factor of
2 to 5 could provide an indication of the potential trend in CDF and LERF, if there were a
degradation in the performance of all low safety significant SSCs. Such a degradation is
extremely unlikely for an entire group of components. Utility corrective action programs
would see a substantial rise in failure events and corrective actions would be taken long
before the entire population experienced such a degradation. In the extreme, individual
components could see variations in performance on this order, but it is exceedingly
unlikely that the performance of a large group of components would all shift in an
unfavorable manner at the same time.

The risk sensitivity study should be performed by manipulating the unavailability terms
for PRA basic events that correspond to components that were identified in the
categorization process as having low safety significance because they do not support a
safety significant safety function. The basic events for both random and common cause
failure events should be increased for failure modes that could be impacted by the
changes in special treatment.

This sensitivity study should be performed for each individual plant system as the
categorization of its functions is provided to the IDP. A sensitivity study should be
performed for the system, and a cumulative sensitivity for all the SSCs categorized using
this process. This should provide the IDP with both the overall assessment of the
potential risk implications and the relative contribution of each system.

In cases where the categorization process identifies beyond design basis functions that
will be addressed for RISC-1, reducing the unreliability of these safety significant SSCs
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by a similar factor may be called for, depending upon the specific changes in special
treatment. The cumulative changes in CDF and LERF computed in such sensitivity
studies should be compared to the risk acceptance guidelines of Reg. Guide 1.174 as a
measure of their acceptability. In addition, importance measures from these sensitivity
studies can provide insight as to which SSCs and which failure modes are most
significant.

It is noted that the recommended FV and RAW threshold values used in the screening
may be changed by the PRA team following this sensitivity study. If the risk evaluation
shows that the changes in CDF and LERF as a result of changes in special treatment
requirements are not within the acceptance guidelines of the Regulatory Guide 1 .174,
then a lower FV threshold value may be needed (e.g., 0.0025) for a re-evaluation of SSCs
risk ranking. This may result in re-categorizing some of the candidate low safety
significant SSCs as safety significant SSCs.

The results of an initial sensitivity study should be provided to the IDP as an indication of
the potential aggregate risk impacts. These sensitivity studies should be re-visited when
the IDP has completed its final categorization to assure that the conclusions regarding the
potential aggregate impact have not changed significantly. If the categorization of SSCs
is done at different times, the sensitivity study should consider the potential cumulative
impact of all SSCs categorized, not individual systems or components.
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9 IDP REVIEW AND APPROVAL

The IDP uses the information and insights compiled in the initial categorization process
and combines that with other information from design bases, defense-in-depth, and safety
margins to finalize the categorization of functions/SSCs.

9.1 Panel Makeup & Training

The IDP is composed of knowledgeable plant personnel whose expertise represents the
important process and functional elements of the plant organization, such as operations,
design and engineering (e.g., systems, electrical, I&C including information technology,
nuclear risk management), industry operating experience, and maintenance. The panel
can call upon additional plant personnel or external consultants, as necessary, to assist in
the resolution of issues.

The precise makeup of the panel is up to the licensee. Experience, plant knowledge, and
availability to attend the majority, if not all meetings, are important elements in the
selection of IDP permanent members. In general, there should be at least five experts
designated as members of the IDP with joint expertise in the following fields:

* Plant Operations (SRO qualified),

* Design Engineering (including safety analyses),

* Systems Engineering,

* Licensing,

* Probabilistic Risk Assessment.

Members may be experts in more than one field; however, excessive reliance on any one
member's judgment should be avoided.

The licensee should establish and document specific requirements for ensuing adequate
expertise levels of IDP members, and ensure that expertise levels are maintained. Two
key areas of expertise to be emphasized are experience at the specific plant being
evaluated and experience with the plant specific risk information relied upon in the
categorization process.

The IDP should be aware of the limitations of the plant specific PRA and, where
necessary, should receive training on the plant specific PRA, its assumptions, and
limitations. This training is for IDP familiarity (i.e., it is not intended to make the IDP
PRA "experts").

The IDP should be trained in the specific technical aspects and requirements related to
the categorization process. Training should address:
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* The purpose of the categorization, including a list of exempted regulations for low
safety significant SSCs,

* The categorization process (e.g., a brief description of Figure 2-1),

* The risk-informed defense-in-depth philosophy and criteria to maintain this
philosophy,

* PRA fundamentals,

* Details of the plant-specific PRA analyses that are relied upon for the preliminary
categorization, including

- the modeling scope and assumptions,
- interpretation of risk importance measures, and
- the role of sensitivity studies and change in risk evaluations

* The IDP process, including roles and responsibilities.

Each of these topics should be covered to the extent necessary to provide the IDP with a
level of knowledge sufficient to evaluate and approve SSC categorization using both
probabilistic and deterministic information.

IDP decision criteria for categorizing SSCs as safety significant or low safety significant
should be documented. A consensus process should be used for decision-making.
Differing opinions should be documented and resolved, if possible. However, a simple
majority of the panel is sufficient for final decisions regarding HSS and LSS.

The IDP should perform their activities in accordance with a procedure for determining
the safety-significance of a SSC, and for the review of safety-significant functions and
attributes to ensure consistency in the decision making process. The integrated decision
process should, where possible, apply objective decision criteria and minimize
subjectivity. The decisions of the IDP, including the basis, should be documented and
retained as quality records.

The IDP should be described in a formal plant procedure that includes:

* The designated chairman, panel members, and panel alternates;
* Required training and qualifications for the chairman, members, and alternates;
* Requirements for a quorum, attendance records, agendas, and meeting minutes;
* The decision-making process;
* Documentation and resolution of differing opinions; and
* Implementation of feedback/corrective actions.
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9.2 IDP Process

The preliminary categorization information generated as part of the categorization
process, including consideration of the role each function in the plant-specific risk
analyses and defense-in-depth, is provided to the IDP for review. The overall functional
categorization process to be used by IDP is shown in Figure 9-1.

Figure 9-1

IDP PROCESS
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The IDP reviews this preliminary categorization of system functions. In some cases,
where the functional role of multiple SSCs is similar, those SSCs may be considered at
the same time. For example, the suction and discharge isolation valves on a pump, may
have similar functional impacts and could be considered together the pumping function of
the system.

The initial steps of the IDP involve review of the primary technical bases for the initial
categorization: the basis for adequacy of the PRA results, the system function(s) and the
basis for their categorization. The appropriateness of the manner in which the SSC has
been reflected should be judged based on the scope of functions considered and the
manner in which the risk information incorporate those functions. If the IDP determines
that the function has not been appropriately reflected, then it is returned to the
preliminary categorization process to be re-evaluated based on the insights from the IDP.

Review of Safety Significant Functions

For those functions/SSCs determined to be appropriately reflected in the categorization,
the IDP should evaluate the key aspects of the recommended categorization. For RISC-I
and RISC-2 SSCs, if the IDP has determined that the SSC was appropriately reflected,
then the IDP cannot move that SSC to a low safety significant category. For safety
significant SSCs, the IDP reviews the SSC attributes identified in the categorization
process including the design basis attributes (for RISC-I), any important to safety
attributes (for RISC-2) and any additional attributes that were identified as important to
the core damage prevention and mitigation functions of the SSC.

Review of Low Safety-Significant Functions

The IDP's role for these functions is to perform a risk-informed assessment of the SSC
categorization including consideration of the risk information, defense-in-depth and
safety margins.

Review of Risk Information

For functions/SSCs that have been identified as candidate low safety significant, the DP
should review the results to determine whether these functions/SSCs are not implicitly
depended upon for risk-significant functions. The IDP should consider whether:

* Failure of the associated SSC(s) will significantly increase the frequency of an
initiating event, including those initiating events originally screened out of the PRA
based on anticipated low frequency of occurrence.
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* Failure of the function/SSC will not compromise the reactor coolant pressure
boundary or containment integrity.

* Failure of the associated SSC(s) will fail a safety significant function, including SSCs
that are assumed to be inherently reliable in the PRA (e.g., piping and tanks) and
those that may not be explicitly modeled (e.g., room cooling systems, and
instrumentation and control systems). ). "Function" here is considered to be one of
the "high level" general mitigation categories such as "reactivity control", "hi
pressure RPV injection from all sources", etc. That is, the IDP reviews the impact of
loss of the SSC against the defense-in-depth remaining to perform the function.

* The function/SSC is necessary for safety significant operator actions credited in the
PRA, including instrumentation and other equipment.

• Failure of the function/SSC will result in failure of safety significant functions/SSCs
in a manner that poses a risk impact (e.g., through spatial interactions).

Review Defense-In-Depth Implications

When categorizing a function/SSCs as low safety significant, the IDP should consider
whether the defense-in-depth philosophy is maintained. Defense-in-depth may not be
adequate if

* The overall redundancy and diversity among the plant's systems and barriers is not
sufficient to ensure that no significant increase in risk would occur;

* Reasonable balance is not preserved among prevention of core damage, prevention of
containment failure or bypass, and mitigation of consequences of an offsite release
(Section 7);

* System redundancy, independence, and diversity is not preserved commensurate with
the expected frequency of challenges, consequences of failure of the system, and
associated uncertainties in determining these parameters (Section 7);

* There is an over-reliance on programmatic activities and operator actions to
compensate for weaknesses in the plant design; and

* Potential for common cause failures is not taken into account in the risk analysis
categorization.

If any of the above conditions for either the risk information or the defense-in-depth
implicdations are true, low safety significance can still be assigned, if the following
condition is met:

* Historical data show that these failure modes are unlikely to occur,
and
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* Such failure modes can be detected and mitigated in a timely fashion, or
* Condition monitoring - leading indicators

Review Safety Margin Implications

Because the only requirements that are relaxed for low safety significant SSCs are those
related to treatment, existing safety margins for SSCs arising from the design technical
and functional requirements would remain. It is also required that there be reasonable
confidence that any potential increases in CDF and LERF be small from assumed
changes in reliability resulting from the treatment changes permitted by 50.69. As a
result, individual SSCs continue to be capable of performing their design basis functions,
as well as to perform any beyond design basis functions consistent with the
categorization process and results. Therefore, it can be concluded that the sufficient
safety margins are preserved. Consequently, no specific assessment of safety margin is
required by the IDP.

Review of LSS SSCs

The functions/SSCs initially categorized as LSS may include non-safety-related SSCs
found in the categorization process to be of low safety significance. The IDP's role for
these functions/SSCs is to ensure that the basis used in the categorization is technically
adequate. For SSCs, which are important to safety, the IDP must consider if the risk
information used in the categorization process provides an adequate basis for
categorizing the SSC as RISC-4. In general, the risk analyses should address the SSC
function(s) that caused it to be originally classified as important to safety in order for a
RISC-4 categorization to bejustified. If the IDP concludes that the categorization ofthe
function/SSC as low safety significant is not justified, then the IDP can re-categorize the
SSC to RISC-2. In doing so, however, the attributes of the SSC should be identified to
ensure that any core damage prevention and mitigation attributes that the IDP felt were
significant are included in future treatment.
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10 SSC CATEGORIZATION

10.1 Coarse SSC Categorization

When the IDP approves the categorization of system functions, then the initial coarse
mapping of components to system function may be used to define the safety significant
SSCs. Thus, if a system function is found to be safety significant by the IDP, then all
components in the flowpath could be considered safety significant (HSS). In some cases,
components may support both safety significant and low safety significant system
functions. In these cases, if the SSC supports any safety significant system function, then
it should be considered safety significant. Likewise, if all system functions supported by
the SSC are low safety significant, then the SSC can be considered low safety significant.
For some systems, this may be adequate. In other cases, this approach may be found to
be too conservative, so a more detailed categorization may be utilized.

10.2 Detailed SSC Categorization

The necessity of addressing each component, or each part of a component is determined
by each licensee based on the anticipated benefit. A licensee may determine that it is
sufficient only to perform system or subsystem analyses, RISC categorizing all SSCs
within a system or subsystem according to whether the system or subsystem as a whole
performs a risk significant function (Section 10.1). In such cases, all the components
within the boundaries of the subsystem or system would be governed by the same set of
safety-significant functions. Each licensee has the option, based on the estimated benefit,
of performing additional engineering and system analyses to identify specific component
level or piece part functions and importance for the safety-significant SSCs.

The two options can be explained in more detail as:

1) Assignment of all SSCs in the flow path represented by the function to the safety
significance classification of that function. While this is a conservative assignment, it
may best suit the cost-benefit assessment for 50.69 for a particular system. That is,
the effort in going to the next step may not be commensurate with the benefits to be
derived.

2) Assignment of SSCs in the flow path represented by the function based on the
attributes of the function that the SSC satisfies. This applies primarily to categorizing
selected SSCs on safety significant functions as low safety significant. In this case,
the potential failure of an SSC is assessed in light of the safety significant function
attributes (e.g., allow flow, prevent flow, prevent fission product releases, etc.). The
following criteria can be applied to this process:

* The criterion for assignment of low safety significance for an SSC in a safety
significant flow path is that its failure would not preclude the fulfillment of the
safety significant function. Specific considerations that would permit a low safety
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significance determination for an SSC in a safety significant functional flow path
would include, but is not limited to:

o There is no credible active failure mode for the SSC that would prevent a
safety significant function from being fulfilled (e.g., a locked open or
locked closed valve, a manually controlled valve, etc.),

o An active failure for the SSC would not prevent a safety significant
function from being fulfilled (e.g., a vent or drain line that is not a
significant flow diversion path, SSCs downstream of the first isolation
valve from the active flow path of the function, etc.), and

o Instrumentation that would not prevent a safety significant function from
being fulfilled (e.g., radiation monitors that do not have a direct diagnosis
function, etc.).

IDP Review of RISC 3 and RISC-4 Components

For SSCs that retain the categorization of the function that they support, no IDP review
should be required; there should be no differences from the assessments considered in the
initial IDP. For SSCs that are re-categorized to a lower classification (e.g., components
in a safety significant function that are determined to be low safety significant based on
the above considerations), the new categorization and its basis should be presented to
another session of the IDP. In this follow-up session, the IDP would be expected to
review the basis for the re-categorization and to assess the impact of this re-
categorization on the risk importance and defense in depth implications using the same
criteria as in the original IDP session for candidate low safety significant SSCs.
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11 PROGRAM DOCUMENTATION AND CHANGE CONTROL

10 CFR 50.69(f) includes requirements for program documentation, change control and
records. In general, the implementation of 10 CFR 50.69 can be divided into two phases:
1) the initial implementation that includes the categorization of SSCs and the application
of treatment based on that categorization; and 2) the control of changes to the plant that
may impact those SSCs or their categorization basis following the initial implementation.
This section provides guidance on meeting the requirements of 10 CFR 50.69(f) for these
two phases.

11.1 Initial Implementation

The rule requires the licensee or applicant to document the basis for categorization of any
SSCs subjected to the categorization process. The heart of this documentation is the
procedure used to conduct the categorization process, and a concise summary of the
results of the process. For RISC-I and RISC-2 SSCs, the documentation should include
information on any applicable safety-significant beyond design basis functions that were
identified. This information is important to the control of any subsequent changes
affecting these SSCs following initial implementation. For RISC-3 and RISC-4 SSCs
this information should include the basis for concluding that the SSC is low safety
significant.

For the purposes of this guidance, initial implementation refers to the first application of
the 50.69 rule to a particular system. This may be at the time the first system(s) are
categorized under 50.69 or it may be at later time if the licensee chooses a phased
approach to categorization wherein only a few systems are categorized each year, for
several years.

The rule requires the licensee or applicant to update the FSAR in accordance with 10
CFR 50.71(e) to reflect which systems have been categorized. Following NRC approval
to implement 10 CFR 50.69, any changes to the FSAR that reflect alternative treatment of
categorized systems should be captured in the licensee's FSAR update process. NEI 98-
03, Guidelines for Updating Final Safety Analysis Reports, provides ample guidance on
implementing the update process. Any changes to the FSAR associated with initial
implementation need not include a supporting review or evaluation under 10 CFR 50.59.

Initial implementation may entail changes to the licensee's quality assurance plan to
reflect alternative treatment for categorized systems. Any changes to the quality
assurance plan associated with initial implementation need not include a supporting
review under 10 CFR 50.54(a). In addition, any regulatory commitments associated with
the special treatment requirements in 10 CFR 50.69(b)(1) for SSCs categorized as RISC-
3 are no longer applicable to these SSCs and may be dropped at the licensee's discretion.

The waiver of supporting reviews under 10 CFR 50.59 and 10 CFR 50.54(a) is only
applicable to the initial implementation of 10 CFR 50.69, i.e., for changes in treatment to
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SSCs based on the results of the categorization process. Any other changes to these SSCs
are subject to the applicable change control requirements.

11.2 Following Initial Implementation

Subsequent to initial implementation, any changes to alternative treatment for categorized
SSCs are subject to applicable change control requirements, e.g., 10 CFR 50.59 and 10
CFR 50.54(a), and must continue to meet the alternative treatment requirements in 10
CFR 50.69.

Changes to categorized SSCs not associated with treatment continue to be governed by
the same applicable change control requirements. For RISC-I and RISC-2 SSCs that
have safety-significant beyond design bases functions, the licensee must also maintain
reasonable assurance that these functions will be satisfied following the change.

The periodic update of the plant PRA may affect the results of the categorization process.
If the results are affected, the licensee must make adjustments as necessary to either the
categorization or treatment processes to maintain the validity of the processes.

For example, if new information results in a change in categorization of an SSC from
RISC-3 to RISC-I, the licensee must reestablish the level of assurance consistent with its
safety-significant treatment program that meets the applicable special treatment
requirements.
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12 PERIODIC REVIEW

There are two separate and distinct periodic review elements associated with
implementing §50.69: (a) impact from planned SSC categorizations, and (b) periodic
reviews following the completion of the §50.69 categorizations.

In case (a), a planned and phased implementation of SSC categorization over several
years could result in later SSC categorization activities impacting earlier SSC
categorization schemes. As a penultimate step in developing the IDP recommendations
on the SSC categorization, a review of the impact of the current categorization activity on
previous categorizations should be performed. A determination needs to be made
whether the importance measures or the defense in depth implications considerations in
previous categorizations have been changed as a result of these later categorization
activities. If such changes are found, they should be presented to the DP for
consideration in their deliberations on the categorization of the latest system.

In case (b), the periodic review of changes that could impact the SSC categorization
following the completion of the 10 CFR 50.69 categorization activities, an evaluation is
performed on the SSC categorization impact from changes in equipment performance or
the introduction of new technical information. Plant changes that would impact the
categorization of SSCs should be prioritized to ensure that the most significant changes
are incorporated as soon as practical.

The first step is to determine whether an immediate evaluation is necessary based on the
new information. An immediate evaluation and review should be performed if the new
information is associated with a RISC-3 or RISC-4 SSC and would have prevented, or
did prevent a safety-significant function from being satisfied. If the new information
would not have inhibited a safety-significant function, then the evaluation should be
performed in a time frame that permits input into the licensee's general PRA update
activities.

Following revisions or updates to the PRA, a review of the SSC categorization should be
performed. Such reviews should include:

* A review of the PRA
* A review of plant modifications since the last review
* A review of plant specific operating experience that could impact the SSC

categorization,
* A review of the importance measures used for screening in the categorization

process4.

Additional guidance on PRA updates is provided in Section 5 of the ASME PRA
Standard.

4 If a review of the importance measures indicate that the SSC should be reclassified then both the relative
and absolute values of the risk metrics should be considered by the IDP
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In most cases, the categorization would be expected to be unaffected by changes in the
plant-specific PRA. However, in some instances, an updated PRA could result in new
RAW and F-V importance measures that are sufficiently different from those in the
original categorization so as to suggest a potential change in the categorization. In these
cases, the assessment of whether a change in categorization is appropriate should be
based on the absolute value of the importance measures. The absolute importance is the
product of the base CDF/LERF and the importance measure ([RAW-1] or Fussell-
Vesely). This is done in order to not inadvertently assess an SSCs as safety significant
when its relative importance (FV and RAW) has gone up, but only due to a decrease in
overall CDF & LERF. In cases where the importance measures are different between a
prior categorization and an updated result, the categorization reassessments of SSCs that
have been previously categorized should be based on the following table:

Table 12-1
IMPACT OF PRA UPDATES ON CATEGORIZATION

Updated
Significance Updated

Prior Updated Based on Absolute Updated
Categorization CDFILERF Importance Importance Categorization

Low Higher Safety-Significant Higher Safety-
Significant

Low Reduced/Same Safety-Significant Higher Safety-
Significant

Safety- Reduced/Same Low Lower Low
Significant II

Safety- Higher Low Lower Low
Significant I I I

When a change to the categorization of an SSC is suggested either by a change in plant
design or operation that would prevent a safety-significant function from being satisfied
or by a change in the PRA model as determined from the absolute importance measures,
they should be presented to the IDP for concurrence. In these cases, the DP would
assess the basis for the re-categorization by:

* Review of the primary technical bases for the initial categorization, including the
system function(s), the risk importance and the basis for their original
categorization,

* Review of the technical basis for the change (in paInt deisgn and operation of
PRA model) that has resulted in a suggested change to the SSC categorization
including the appropriateness of the manner in which the SSC has been reflected
as a result of the change, and

* Review of the new risk importance and defense in depth implications.

The IDP has the final decision regarding the suggested re-categorization.
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APPENDIX A

GLOSSARY OF SELECTED TERMS

Beyond design bases functions are those functional requirements that have been
identified by a risk-informed evaluation process as being safety-significant yet are not
encompassed by the original licensing basis for the facility

Common cause failure (CCF) - See ASME PRA Standard

Core damage - See ASME PRA Standard

Core damage frequency (CDF) - See ASME PRA Standard

Defense-in-depth is the application of deterministic design and operational features that
compensate for events that have a high degree of uncertainty with significant
consequences to public health and safety.

Design bases - See 10 CFR 50.2

Design functions - See NEI 96-07

Design bases functions - See NEI 97-04

Dependency - See ASME PRA Standard

Diverse - replication of an activity or structural, system, train or component requirement
using a different design or method.

Evaluation is defined as an analysis (traditional or computer calculations), a review of
test data, a qualitative engineering evaluation, or a review of operational experience, or
any combination of these elements.

Fussell-Vesely (FU) importance measure - See ASME PRA Standard

Large early release - See ASME PRA Standard

Large early release frequency (LERF) - See ASME PRA Standard

Probabilistic risk assessment (PRA) - See ASME PRA Standard

Plant-specific Risk Information - Plant-specific evaluations of beyond design basis
capability used in the categorization process including PRAs, FIVE, seismic margins
assessments, shutdown safety assessments, etc.
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Redundant - duplication of a structure, system, train, or component to provide an
alternative functional ability in the event of a failure of the original structure, system,
train or component

Risk - See NUMARC 93-01, Rev 2

Risk achievement worth (RA Y) importance measure - See ASME PRA Standard

Safety-related structures, systems and components - See 10 CFR 50.2

Safety-Significant structures, systems and components are those structures, systems and
components that are significant contributors to safety as identified through a blended risk-
informed process that combines PRA insights, operating experience and new technical
information using expert panel evaluations.

Severe accident - an accident that usually involves extensive core damage and fission
product release into the reactor vessel, containment, or the environment.

Train - See NUMARC 93-01, Rev 2
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APPENDIX B

SUBMITTAL OUTLINE/EXAMPLE

OPTION 2
PROGRAM SUBMITTAL

Owner/Licensee Name

Subject Plant
Unit

NRC Docket Number

NOTE: Items shown in italics reflect plant-specific information that needs to be provided
in an actual Option 2 submittal.
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Option 2 Implementation Plan
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INTRODUCTION

The objective of this submittal is to request adjustment to the scope of equipment subject
to NRC special regulatory treatment (controls) per the regulatory process prescribed in 10
CFR 50.69, "Scope of Structures, Systems and Components, Governed by Special
Treatment Requirements." The assessment and safety categorization of the structures,
systems and components referenced in this submittal will be performed in accordance
with NEI 00-04, "10 CFR 50.69 SSC Categorization Guideline" and with Reg. Guide
I.** *. Licensee's name and unit number, takes exception to NEI 00-04 and Reg.
Guidel.*** in the following areas:

* Licensee lists the exceptions

The technical basis for these exceptions and the basis for the alternative approach are
provided in the Appendix to this submittal.

Background

The intent of the 10 CFR 50.69 regulatory initiative is to adjust the scope of equipment
subject to special regulatory treatment (controls) to better focus licensee and NRC
attention and resources on equipment that has safety significance. NEI 00-04 uses an
integrated decision making process to define the scope of equipment that should be
subject to NRC special treatment provisions.

The process identifies and categorizes the set of equipment that is safety-significant by
blending risk insights, new technical information and operational feedback. A central
task in the implementation of the §50.69 initiative is the use of groups of experienced
licensee-designated professionals to make equipment categorization determinations.
Treatment is then applied As prescribed in §50.69 consistent with the revised equipment
safety categorizations.

SSC SCOPE & APPROACH

Scope of SSCs selected for §50.69 safety categorization assessment

The following systems are the scope of applicability for the implementation of §50.69 at
subject plant, unit, under this submittal.

List the selected systems that are the subject of this approval request and that are
being subject to the revised categorization process
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Approach

The SSCs from the above systems will be placed in four categories as defined by 10 CFR
50.69 using the NRC endorsed NEI 00-04, except as described in the Appendix.

The categorization process uses an integrated decision-making process to determine SSC
categorization by blending plant specific risk insights; operational feedback and
experience (industrywide and plant specific); and new technical information.

Sensitivity studies will be performed in accordance with NEI 00-04, and the results
assessed against the criteria defined in Regulatory Guide 1. 174, An Approach for Using
Probabilistic Risk Assessment In Risk-Informed Decisions On Plant-Specific Changes to
the Licensing Basis. The impact of changes to SSC categorization and controls will be
monitored through periodic PRA updates, as determined by industry consensus standards.

Consistent with Reg. Guide 1.***, this submittal, as a risk-informed application, meets
the intent and principles of Regulatory Guide 1.174 as described below:

* The Proposed Change Meets the Regulations - The changes in special treatment
are made under IOCFR50.69.

* The Proposed Change Is Consistent With The Defense-In-Depth Philosophy -
The recategorization and treatment process provides reasonable assurance that
safety functions are maintained. Therefore, defense-in-depth will not be impacted.
As part of the categorization process, a review is performed which assesses the
role the SSC plays in ensuring defense-in-depth.

* The Proposed Change Maintains Sufficient Safety Margins - The recategorization
and treatment process provides reasonable assurance that safety-significant
functions are maintained. In addition, there will be reasonable confidence that the
design bases will be maintained. Therefore, safety margins will not be impacted.

* Any Increases in Core Damage Frequency or Risk Should Be Small and
Consistent With the Intent of the Commission's Safety Goal Policy Statement -
They are-categorization and treatment process provides reasonable assurance that
safety functions are maintained. Risk sensitivity studies will be used to
demonstrate that no significant change in CDF and LERF.

* The Impact Of The Proposed Change Should Be Monitored Using Performance
Measurement Strategies - Performance monitoring strategies will be employed as
part of the treatment process.

Integrated Decision-Making Panel (IDP)

A licensee-designated integrated decision-making panel will make the determination on
SSC categorization. The IDP will be responsible for oversight of the categorization
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process, review and approval of SSC categorization, and procedure and working practice
development.

Procedures will be developed and approved in accordance with plant name procedures to
control and document IDP activities and assure consistency in the decision-making
process. The IDP panel members are:

* List panel members, titles, and brief summary ofplant/experience
* List ofprocedures

Application of NRC Special Treatment Requirements

The revised SSC scope will be applied to the following special treatment requirements

* List the selected NRC special treatment requirements or just reference §50.69.

Change Control Provisions

The existing regulatory change control provisions prescribed in 10 CFR 50.59, "Changes,
Tests and Experiments;" 10 CFR 50.54, "License Conditions;" 10 CFR 50.69; and as
amplified in NEI 00-04 will be used to control changes to plant configuration, SSC
categorization, and treatment requirements. These measures include a change control
process for changes that could impact a beyond design basis function, as described in
NEI 00-04. Changes to the PRA will be controlled through the application of NEI 99-04,
Revision 1, "Guidelines for Managing NRC Commitment Changes."

CATEGORIZATION BASIS

The Subject Plant has performed a PRA that estimates core damage frequency and large
early release frequency due to internally initiated events and internal flooding. Other
important risk contributors, such as seismic risk, fire risk, other external event risks (high
winds, tornadoes, etc.) during power operation, and risk during outage conditions have
also been analyzed using methods that involve use of a PRA to quantify these risk
impacts, or may involve simplified analyses or qualitative methods, or a combination of
these methods.

The Subject Plant PRA is capable of quantifying core damage frequency (CDF) and large
early release frequency (LERF) for power operations due to internal events and reflects
the as-built and as-operated plant.

Plant-Specific Risk Information

The existing CDF and LERF values at the time of preparing this submittal are:
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CDF - Plant specific information
LERF Plant specific information

Other plant specific PRA information should be described, such as:
* The specific risk analyses to be utilized;
* The bases for determining that the analyses are both applicable and useful

in categorization

Characterization of PRA Ouality

PRA input into the categorization process includes internal events PRA analyses and risk
assessments encompassing external and shutdown events. The Subject Plant's PRA
meets accepted attributes and characteristics as defined in Reg. Guide I.*** and has been
subject to the Industry Peer Review Process for PRAs as described in NEI 00-02,
"Probabilistic Risk Assessment (PRA) Peer Review Process Guidance".

The Subject Plant to provide the following information on the Internal Events PRA:

* A basis for wvhy the internal events PRA reflects the as-built, as-operated
plant.

* A high level summary of the results of the PRA peer review of the internal
events PRA, including elements that received grades lover than 3.

* The disposition of any peer review fact and observations (F&0s) classif ed as
A or B importance.

* Provision of information identified in the NRC review of NEI 00-02, NRC
letter to NEI dated April 2, 2002, NRC Staff Review Guidance for PRA
Results used to Support Option 2 Based upon NEI 00-04, "10 CFR 50.69 SSC
Categorization Guideline," Supported by NEI 00-02, "Probabilistic Risk
Assessment Peer Review Process Guideline."

The Subject Plant provides the following additional information on other PRA Analyses,
[If applicable]

* A basis for why the other licensee specific risk information (e.g., external
events and shutdown) adequately reflect the as-built, as-operated plant.

* A disposition of the impact of the signif cant peer review findings on the other
PRA analyses.

* Identification of and basis for any sensitivity analyses necessary to address
issues identified in the other PRAs.

* Site specific seismic hazard curve.
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DOCUMENTATION UPDATE

The documentation on the § 50.69 categorization process and the list of SSCs that have
been subject to the categorization process will be stored in a readily retrievable form for
use by the Subject Plant and review by the NRC.

Documentation relating to the categorization process, including the assumptions and
results, will be retained for the life of the facility These records will be maintained
consistent with the Subject Plant 's configuration control and document management
procedure(s) ***X. The Subject Plant's design change process will be revised to reflect
the availability of new information that will be reviewed as part of change process.

REFERENCES

1. Reg. Guide 1.***, "Guidance for Categorizing Structures, Systems and
Components under 10 CFR 50.69."

2. 10 CFR 50.69, "Scope of Structures, Systems and Components, Governed by
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3. ASME Standard for Probabilistic Risk Assessment for Nuclear Power Plant
Applications

4. ASME Code Case N-658, Risk-Informed Safety Classificationfor Use in Risk-
Informed Repair/Replacement Activities

5. NRC Regulatory Guide X.*** PRA Technical Adequacy
6. Regulatory Guide 1.174, An Approachfor using Probabilistic RiskAssessment in

Risk-Informed Decisions On Plant-Specific Changes to the Licensing Basis,
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Requirements,
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Appendix to Licensee's Name and Plant 10 CFR 50.69 Submittal

Basis and Alternative SSC Categorization Methodologv for
Exceptions to NEI 00-04 Categorization Process for 10 CFR 50.69
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1 INTRODUCTION

This document provides detailed guidance on categorizing structures, systems and
components for licensees that choose to adopt 10 CFR 50.69, Scope ofStructures,
Systems and Components, Governed by Special Treatment Requirements. A licensee
wishing to implement §50.69 makes a submittal, consistent with the example described in
Appendix B of this guideline, to the Director of Nuclear Reactor Regulation, NRC for
review and approval. Licensees that commit to implementing §50.69 in accordance with
this guideline should expect minimal NRC review.

This guidance is based on the principles of NRC Regulatory Guide 1.174, An Approach
for Using Probabilistic Risk Assessment in Risk-Inform ed Decisions on Plant-Specific
Changes to the Licensing Basis, namely:

1. The initiative should result in changes that are consistent with defense-in-
depth philosophy.

2. The initiative should result in changes that maintain sufficient safety margins.
3. Performance measurement strategies are used to monitor the change.
4. The implementation of the §50.69 initiative should not result in more than a

minimal increase in risk.
5. The risk should be consistent with the Commission's safety goal policy

statement.

There are two segments associated with the implementation of 10 CFR 50.69: the
categorization of structures, systems and components; and the application of NRC special
treatment requirements' consistent with the safety significance of the equipment
categorized in the first step. This guidance deals wth the.categorization of structures, , - -. Deleted: alternative

systems, and components per §50.69. The application of special treatment regulations
and controls is a function of the SSC categorization. The existing special treatment
provisions for RISC-I and RISC-2 SSCs are maintained or enhanced to provide
reasonable assurance that the safety-significant functions identified in the §50.69 process
will be satisfied. RISC-3 and RISC-4 SSCs are governed by the treatment requirements
described in 10 CFR 50.69.

,Thle cateeorization process described in this section is one acceptable wav to undertake *rma : Font: (Defautt)Tlmes
the cateeori7tion of SSCs. Other methods using a different combination of probabilistic . New Roman, 12 pt

and detenninistic approaches and criteria can be envisioned. However, it is expected that Formated: Don't adjust space
the 'iidine mrineinht (Se~ction, 1.3) of his~ pid~nce aild le maintineensee~s between Latin and Asian text, Don'tthe oiiirfincy~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~~~~~~ais spacenh- Detwertin Is tex andi.Pirin viidh iitife re-fe I----- - -.-- 
wvishin!_, to use a different method for catciorizing SSCs using risk-informed insights
need to submit the methodology for NRC review and approval.

adust space between A~sian ext ana
numbers

. Formatted: Font: (Default) Times
New Roman,12 pt

Formatted: Font: (Default) Times
New Roman, 12 ptSpecial treatment requirements are current NRC requirements imposed on structures, systems, and

components that go beyond industry-established (industrial) controls and measures for equipment
classified as commercial grade and are intended to provide reasonable assurance that the equipment is
capable of meeting its design bases functional requirements under design basis conditions. These
additional special treatment requirements include design considerations, qualification, change control,
documentation, reporting, maintenance, testing, surveillance, and quality assurance requirements.
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Chances to this guideline are controlled through the normal regulatory change control
processes. Section 11 provides guidance on program documentation and chance control.

1.1 BACKGROUND

The regulations for design and operation of US nuclear plants define a specific set of
design bases events that the plants must be designed to withstand. This is known as a
deterministic regulatory basis because there is little explicit consideration of the
probability of occurrence of the design basis events. It is "determined" they could occur, -. Deleted: ivll
and the plant is designed and operated to prevent and mitigate such events. This
deterministic regulatory basis was developed over thirty years ago, absent data from
actual plant operation. It is based on the principal that the deterministic events would
serve as a surrogate for the broad set of transients and accidents that could be realistically
expected over the life of the plant.

Since the inception of the deterministic regulatory basis, over 2700 reactor years of
operation have been accumulated in the US (over 10,000 reactor years worldwide), with a
corresponding body of data relative to actual transients, accidents, and plant equipment
performance. Such data is used in modeling accident sequences (including sequences not
considered in the deterministic regulatory basis) to estimate the overall risk from plant
operation. Further, each US plant has performed a probabilistic risk analysis (PRA),
which uses these data. PRAs describe risk in terms of the frequency of reactor core
damage and significant offsite release. Insights from PRAs reveal that certain plant
equipment important to the deterministic regulatory basis is of little significance to
safety. Conversely, certain plant equipment is important to safety but is not included in
the deterministic regulatory basis.

Risk insights have been considered in the promulgation of new regulatory requirements
(e.g., station blackout rule, anticipated transients without scram rule, maintenance rule).
Also, the NRC has provided guidance in Regulatory Guide 1. 174, on how to use risk-
insights to change the licensing basis.

In 1999, the Commission approved a NRC staff recommendation to expand the scope of
risk-informed regulatory reforms. The Commission directed the NRC staff to develop a
series of rulemakings that would provide licensees with an alternative set of requirements
in two areas: NRC technical requirements, and requirements that define the scope of
structures, systems and components (SSCs) that are governed by NRC special treatment
requirements.

12 REGULATORY INITIATIVE TO REFORM THE SCOPE OF EQUIPMENT
AND ACTIVITIES SUBJECT TO NRC SPECIAL TREATMENT
REQUIREMENTS

The objective of this regulatory initiative is to adjust the scope of equipment subject to
special regulatory treatment (controls) to better focus licensee and NRC attention and
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resources on equipment that has safety significance. This guideline addresses the use of
risk insights to define the scope of equipment that should be subject to NRC special
treatment provisions as defined in §50.69.

Current NRC regulations define the plant equipment necessary to meet the deterministic
regulatory basis as "safety-related." This equipment is subject to NRC special treatment
regulations. Other plant equipment is categorized as "nonsafety-related", and is not
subject to special treatment requirements. There is a set of nonsafety-related equipment
that is subject to a select number of special treatment requirements or a subset of those
requirements. This third set is often referred to as "important-to-safety." Generally,
licensees apply augmented quality controls (a subset of the criteria in Appendix B to Part
50) to these "important to safety" SSCs.

§50.69 does not replace the existing "safety-related" and "non safety-related"
categorizations. Rather, §50.69 divides these categorizations into two subcategories
based on high or low safety significance. The §50.69 categorization scheme is depicted
in Figure 1-1, and detailed guidance is provided in Sections 2 through 10.

The §50.69 SSC categorization process is an integrated decision-making process. This
process blends risk insights, new technical information and operational feedback through
the involvement of a group of experienced licensee-designated professionals. This group,
known as the Integrated Decision-Making Panel (IDP), is supported by additional
working level groups of licensee-designated personnel, as determined by the licensee.

Figure 1-1
RISK INFORMED SAFETY CLASSIFICATIONS (RISC)

in. - j.9, New < . Nonsafety-Related

NEI 00-04
Categorization Process

Safety J , 4R S -
Significant RISC-2

Low Safety -

Significant RISC-4
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The §50.69 categorization process will identify some safety-related SSCs as being of low
or no safety-significance and these will be recategorized as RISC-3 SSCs, while other
safety-related SSCs will be identified as safety-significant, and be recategorized as RISC-
1. Likewise, some nonsafety-related SSCs will be recategorized as safety-significant
(RISC-2) and others will remain of low or no safety-significance, and be recategorized as
RISC4 SSCs. For the purposes of implementing §50.69, "important to safety" SSCs
enter into the categorization process as "non safety-related." Thus, safety-related SSCs
can only be categorized as RISC-I or RISC 3, and nonsafety-related SSCs, including the
"important to safety" SSCs can only be categorized as RISC-2 or RISC-4.

Those SSCs that a licensee chooses not to evaluate using the §50.69 SSC categorization
process remain as safety-related, nonsafety-related and "important to safety" SSCs.

1.3 GUIDING PRINCIPLES

The principles for categorizing SSCs have been assessed through pilot plant
implementation and are:

* Use applicable risk assessment information.
* Deterministic or qualitative information should be used, if no PRA information exists

related to a particular hazard or operating mode.
* The categorization process should employ a blended approach considering both

quantitative PRA information and qualitative information.
* The Reg. Guide 1.174 principles of the risk-informed approach to regulations should

be maintained.
• * A safet related SSC will be re-catecorized as RISC-1 unless a basis can be

developed for re-categorizing it as RISC-3, D - Deleted: ASSCretainsitsorginal
• Attribute(s) that make a SSC safety-significant should be documented. categorization ifabasis orred.

1.4 VOLUNTARY AND SELECTIVE IMPLEMENTATION

US nuclear generating plants have attained and maintained an outstanding safety
performance record. The existing NRC regulations together with the NRC's regulatory
oversight and inspection processes clearly provide adequate protection of public health
and safety. As a result, the decision to adjust and improve the scope of equipment that is
subject to NRC special treatment requirements is a voluntary, licensee decision. Each
licensee should make its determination to adopt the new rule based on the estimated
benefit.

From a safety perspective, the benefits are associated with a better licensee and NRC
focus of attention and resources on matters that are safety-significant. A risk-informed
SSC categorization scheme should result in an increased awareness on that set of
equipment and activities that could impact safety, and hence an overall improvement in
safety.
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From previous risk-informed activities, a licensee is already aware of the areas where the
§50.69 categorization process would provide a benefit. As a result, a licensee can
determine the appropriate set of equipment to recategorize under §50.69, and schedule
the implementation over a period of time. ,…...- Deleted: The SSC categorization

schedule should be sent to the NRC as

1.5 CATEGORIZATION PROCESS SIJMMARY ml oblea sene dixB).

The NEI 00-04 catecorization process embodies the principles of risk-informed
reaulation described in Res. Guide 1.174 (Figure 1-2). The plant-specific risk analyses
provide an initial input to the process. SSCs identified as high safety sienificant (HSS)
bv the risk characterization process are identified for an integrated decision-making panel
(IDP). The IDP cannot re-categorize an SSC identified bv the risk analysis as HSS. The
IDP function is to review the assessment and assure that the svstem functions and
operating experience have been appropriately considered in the risk analyses.

SSCs that are safet' related and considered to be low safety sipnificant (LSS) based on
the plant-specific risk analyses are evaluated in a defense-in-depth characterization
process. This deterministic process addresses the role of the SSC with respect to both
core damace prevention and containment perfoimance. Ufdefense-in-depth
characterization identifies that the SSC should be considered HSS. then it is re-
cateeori7ed as HISS and recommended to the IDP as a RISC-I SSC.. Here acain. the IDP
cannot re-catecorize an SSC identified bv the as HSS. The TDP function is to review the
assessment and assure that the svstem functions and operatine experience have been
appropriately considered.

If an SSC is found to be LSS by both the risk categorization process and the defense-in-
depth characterization process. then it is recommended to the IDP to be LSS. The DP
reviews the categorization process applied to the SSC and, if the IDP feels that the
operating experience or functions merit a riSS categorization. they can r-categorize it.

Thus, only if an SSC is found to be of low safety significance by all three (i.e te risk
characterization process, the defense-in-depth characterization process and IDP review).
will it be categorized as lov safety significant.

.Rish Characterization -- PFormatted: Font: Bold, Underline

The NEI 00-04 categorization process addresses a full scope of hazards. as 'veil as plant
shutdown safety. Due to the varine levels of uncertainty and decrees of conservatis in
the spectrum of risk contributors, the risk significance of SSCs is assessed separately
from each of five risk perspectives and sed to identify SSCs that are otentialy safety
significant:

* Internal Event Risks
* Fire Risks
* Seismic Risks
* Other External Risks (e.x.. tornados. external floods. etc.)
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Shutdown Risks

Separate evaluation is appropriate to avoid reliance on a combined result that fails to
address these differences.

Table 1-I provides a summary of the alternative aliroaches taken to address each risk
contributor. A brief description of each of these aspects is described.

Internal Event Risks - Formatted: Font: Bold

A high qualitv PRA is required for the categorization of SSCs relative to internal events,
at-power risks. Importance measures related to Core Damage Frequency (CDF) and
Laree Early Release Frequencv (LERF) are used to identify the safety significant
finctions and all SSCs that support those functions are categorized as safet' significant
(RISC-I or -2). In addition, several sensitivity studies are defined which exercise kev
areas of uncertaintv in the PRA (e.g.. human reliability common cause failures. and no
maintenance plant conficuration). If an SSC that had been initially identified as low
safety significant is found to exceed the safety significance thresholds in a sensitivity
study, this information is provided to the IDP, alone with an explanation of wlv the
sensitivit' stud! identified the SSC to be safet' significant.

Fire Risks- .- Formatted: Font: Bold

A fire risk analysis. either a plant-specific fire PRA or a Fire Induced Vulnerability
Fvaluation (FIVF) analysis that reflects the current as-built. as-operated plant is used to
ideitifv SSCs that are safety sienificant due to firerisks. fa fire PRA is available. then
importance measures are once again used to identify the safety significant functions and
all SSCs that support those functions are categorized as safety significant (RISC-I or -2).
unless the fire risk contribution is shown to be sufficiently small (in comparison to the
internal events risk) as to make te overall safetv significance of the SSC low (RISC-3 or
4) in the Integrated Importance Assessment (see below). Sensitivity studies, including

fire-specific sensitivity studies. are also identified and used in'a similar manner.

In the event a FIVE analvsis is used, the categorization process is necessarily more
conservative (i.e.. designed to identify more SSCs as safetv sienificant). This is due to
the fact that FIVE is a screenin tool. As such, the resulting scenarios and frequencies
have an uneven level of realism. Thus, importance measures are not an effective means
for idenifvinc safety significance. The NEI 00-04 approach identifies all system
functions and associated SSCs that are involved in the mitigation of anv unscreened fire
scenario (i.e.. retained for consideration in the FIVE analysis) as safety significant. In
addition, all screened scenarios are revieved to identifv anv svstem functions and
associated SSCs that would result in a scenario beinQ unscreened. if that system fnction
was not credited. 'This measure of safety significance assures that the SSCs that wvere
required to maintain low fire risk are retained as safety significant.
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fFigure 1-2. .

Sumnmar- of NEI 00-04 Cateporization Process
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Table 1-1
Sunninar of Risk Si2nificance Cliaracterization Used in NEI 00-04

-- Formatted

Scope Or
Risk Source Alternative Approaches Safetv Significant SSCs

PRA Reunired Per PRA Risk Rankine
Internal Events Screening Aproaches Not na

Allowed
Fire PRA Per PRA Risk Ranking

Fire FIVE All SSCs Necessarv to Maintain
(Fire Induced Vulnerabilitv Low Risk
Evaluation

Seismic PRA Per PRA Risk Ranking
Seismic SMA All SSCs Necessarv to Maintain

(Seismic MargiLs Analwsis) Low Risk
FlichX Winds, PRA Per PRA Risk Rankine
External Floods. IPEEE Screeninc All SSCs Necessary to Protect
etc. Aainst Hazard

Shutdown PRA Per PRA Risk Ranking
Shutdown Shutdown Safety Plan All SSCs Required to Support

Shutdown Safety Plan
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Seismic Risks - Formatted: Font: Bold

A seismic risk analvsis. either a plant-snecific seismic PRA or a seismic margin analysis
(SMA) that reflects the current as-built. as-operated plant is used to identify SSCs that are
safety significant due to seismic risks. If a seismic PRA is available, then importance
measures are once again used to identify the safety significant functions and all SSCs that
support those functions are categorized as safety significant (RISC-I or -2). unless the
seismic risk contribution is shown to be sufficientiv small as to make the overall safety
significance of the SSC lov (RISC-3 or 4) using the integrated importance assessment.
Sensitivitv studies. including seismic-specific sensitivity studies, are also identified and
used in a similar manner.

In the event an SMA is used. the categorization process is. once again. more conservative
(i.e.. designed to identify more SSCs as safetv significant). Tllis is due to the fact that
SMA is a screening tool. As a screening tool. importance measures are not available to
identify safety significance. The NEI 00-04 ap nroach identifies all system functions and
associated SSCs that are involved in the seismic margin success paths as safety
sinificant. This measure of safetv significance assures that the SSCs that were required
to maintain low seismic risk are retained as safety significant. The seismic PRA credits
all of the same SSCs in a probabilistic framework so some may avoid being identified as
safety significant using the PRA. but the SMA identifies them as safetv significant
regardless oftheir capacity, frequency ofchallenge or level of functional diversity.

_Other External Risks - Formatted: Font: Bold

For other external event risks, either a plant-specific external event PRA or a screening
analvsis that reflects the current as-built. as-operated plant is used to identify SSCs that
are safety significant due to other external risks. If an external hazard PRA is available.
then importance measures are once again used to identify the safety significant functions
and all SSCs that support those functions are categorized as safety sienificant (RISC-I or
-2). unless the other external hazard risk contribution is shown to be sufficientiv small as
to make the overall safetv significance of the SSC low (see integrated importance
assessment below). Sensitivity studies are also identified and used in a similar manner.

In the event an screening analysis is used, the categorization process is, once again, more
conservative (i.e.. designed to identify more SSCs as safety significant). The NFI 00-04
approach identifies all svstem/structure functions and associated SSCs that are involved
in protecting against the external hagard as safety significant. An example might be a
tornado missile barrier. Using a PRA, some barriers might be found to be of low safetv
significance, depending on the site-specific frequency oftomadoes and the equipmnent
protected by the barrier. Using a screening method, the barrier would be identified as
safety significant without recgard to those other factors. This measure of safety
significance is much more restrictive than the importance measures used in the external
hazard PRA and would be expected to yield a larger set of safety significant SSCs than
the external hazard PRA. The PRA credits all of the same SSCs in a probabilistic
framework so some may avoid being identified as safet significant using the PRA. but
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the screening approach identifies them as safety significant regardless of their capacity.
frequency of challenee or level of functional diversity.

Shutdown Risks -- Formatted: Fnt: Bold

A shutdown risk analysis, either a plat-specific shutdown PRA or a shutdown safety
management plan that reflects the current as-built. as-operated plant is used to identify
SSCs that are safety sienificant due to shutdown risks. If a sutdown PRA is available.
then importance measures are once again used to identify the safety significant functions
and all SSCs that support those functions are cateLcoizel as safety significant (RISC-I or
-2'), unless the shutdown risk contribution is shown to be sufficientlv small as to make the
overall safety significance of the SSC low (see integrated importance assessment below).
Sensitivity studies. including shutdown-specific sensitivity studies, are also identified and
used in a similar manner.

In the event a shutdown safety management plan is used, the categorization process is.
once again, more conservative (i.e., designed to identify more SSCs as safety significant)
than a plant specific PRA. Tis is due to the fact that the shutdow-n safety management
plan provides safet fnction defense in depth without regard to the likelihood of demand
or reliability of the functions credited. The NEI 00-04 annroach identifies all SSCs
necessary to support primary shutdovn safety systems as safety significant. This
measure of safety significance assures that the SSCs that were required to maintain lov
shutdown risk are retained as safety significant. The shutdown PRA credits all of the
same SSCs in a probabilistic framework- so some may avoid being identified as safety
significant using the PRA. but the shutdown safety management plan approach identifies
them as safetv significant regardless of the frequencv of challenge or level of functional
diversity.

,Integrated Importance Assessment - -- Formatted: Fnt: Bold

Each risk contributor is initially evaluated separately due to the significant differences in
the methods, assumptions. conservatisms and uncertainties associated with the risk
evaluation of each. In acneral, the quantification of risks due to external events and non-
power operations tend to contain more conservatisms than internal events. at-power risks.
As a result, performing the categorization simpl" on the basis of a mathematically
combined total CDFILERF would lead to inappropriate conclusions. I lowever. it is
desirable in a risk-infornied process to understand safety significance from an overall
perspective. especially for SSCs that were found to be safety significant due to one or
more of these risk contributors.

In order to facilitate an overall assessment of the risk significance of SSCs. an integ-rated
computation is performed using the available importance measures. This integrated
importance measure essentially creates a wveiglhted-average importance based on the
importance measures and the risk contributed by each hazard (e.g.. internal events. fire,
seismic PRAs). The weighted importance measures can be significantiv influenced ba
the relative contribution of the hazard. For example. an SSC that is ver important for a
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hazard that contributes oniv 1% to the total CDFIERF would be found to have verv low
importance measures when the integrated assessment is performed. In no case will the
integrated importance measure be larger than the largest of the individual hazard
importance measure. This integrated assessment allows the IDP to determine whether the
safety significance of the SSC should be based on the sipnificance for that individual
hazard or from the overall integrated result, avoiding a strict reliance on a mathematical
formula that inores the significant dissimilarities in the calculated risk results.

DIefense in Depth Characterization -- - Formatted: Font: Bold, Underline

For safety related SSCs initially identified as low safety significant (RISC-3) from the
results of the risk significance categorization, an additional defense-in-depth assessment
is perfonned. The defense in depth assessment is based on a set of deterministic criteria
based on design basis accident considerations to assure that adequate redundancy and
diversity will be retained. This assessment evaluates the SSC functions with respect to
core damage mitigation, early containment failure/bypass. and long term containment
integrity. If one of these SSC ftinctions is found to be safet' significant with respect to
defense-in-depth, then it is considered safewt significant and re-categorized as safety
significant (RISC-1) for presentation to the IDP.

Risk Sensitivity Study _ _- _- -- ( Fomatted: Font: Bold, Underline

The final step in the process of categorizing SSCs into risk-infonned safety
classifications involves the evaluation of the risk implications of chances in special
treatment. This risk sensitivity stud' is perfonned using the available PRAs to evaluate
the potential impact on CDF and LERF, based on a postulated change in reliability. In
this risk sensitivity studv, the unreliability of all low safew significant SSCs is increased
simultaneousIv by a common multiplier as an indication of the potential trend in CDF and
LFRF, if there wvere a degradation in the nerformance of all low safety significant SSCs.
A simultaneous dearadation of all SSCs is extremely unlikely for an entire group of
components. Utility corrective action programs would see a substantial rise in failure
events and corrective actions wvould be taken lone before the entire population
experienced such degradation. Individual components may see variations in performance
on this order, but it is exceedingly unlikely that the perfomiance of a large croup of
components would all shift in an unfavorable manner at the same time. In general. since
one of the guiding principles ofthis process is that changes in treatment should not
degrade performance for RISC-3 SSCs. and RISC-2 SSCs would be expected to maintain
or improve in performance. it is anticipated that there would be little, if any, actual net
increase in risk.

In cases where the licensee does not use a PRA in the categorization process, the
sensitivity studv remains a viable indication of potential limiting risk increases. This is
due to the fact that the categorization processes for hazards that do not have a PRA is
done in a manner that assures the risk sensitive SSCs are categorized as safety significant.
For example. in the event a seismic margins analysis (SMA) is used for the
categorization, all of the SSCs necessarv to maintain the current risk levels are considered
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safety sienificant. As a result, there would not be any change in te treatment for the
SSCs that are credited in mitigatiny seismic risk.

Jntel!rated Decision-makine Panel Review - - - - - - - - - - - - - - - - - - - - - - - - - - - Formatted: Font: Bold, Underline )

The Integrated Decision-making Panel (IDP) is a multi-discipline panel of experts that
reviews the results of the initial categorization and finalizes the categorization of the
SSCslfinctions. The purpose of the IDP is to assure that te appropriate considerations
from plant design and operating practices and experience are reflected in the
categorization input.

The IDP considers the safetv significance of the SSCs based on:

* the PRA assessments and sensitivity studies.
* a defense in depth assessment from an operational perspective,
* insights from other risk infomied prorams (e.g.. Maintenance Rule. Rislk

Informed ISI, etc.). and
* operational and maintenance experience.

- - - - l Formatted: Bullets and Numbering I

In order for an SSC/fiunction to be recommended to the IP as low safety significant. it
must have been identified as low safetv sienificant from the perspective of

* Internal Event Risks
a Fire Risks
* Seismic Risks
* Other External Risks
* Shutdown Risks

- Formatted: Bullets and Numbering

If it is an SSC that is currently safety related. then the defense in depth assessment must
also have shown that the SSC is not safetv significant. Finally, te risk sensitivity study
verifies that the combined impact of a postulated simultaneous degradation in reliability
of all low safety sienificant SSCs would not result in a significant increase in CDF &
LFERF.

lf an SSC is onlv identified as safety sienificant based on a non-internal events PRA (and
was not found to be sipnificant in the integrated importance assessment). or v one of the
mandatory sensitivity studies, then the IDP will be presented the results and will use
other knowledge and experience to decide whether the SSC should be safety significant.

The IDP will not over-nile the categorization process to make an SSC/function low safety
sienificant when the process identifies it as safety significant (i.e., will not move it from
RISC-I to RISC-3). The IDP may. however. identify that the SSC/function was not
appropriately reflected in engineering assessment which may result in a new
catecorization, based on a revised evaluation.

I
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Conclusions

The categorization mnethodolocv used to define the low safety significant SSCs. as
described in NF1-00-04, assures anv reduction in component reliability as a result of
chances in treatment will have a negligible impact on plant risk. This degree of
assurance is provided by a multi-laxered approach to identifyine the low safety
sianificant SSCs that includes PRA, detenninistic assessments and engineering iudcmlent.
In addition. two different plant ormanizational functions (engineerina and the IDP)
perfonn assessments from their own unique perspective. In either the engineerine or the
IDP assessment. if anv of these three elements indicates that an SSC is safety sienificant.
then that catecorization (safety sivnificant) is assined.

In temis of the scone of the PRA used in the risk assessment portion of the categorization
process, a reasonable decree of confidence that risk significant SSCs will be
apropriately identified can be maintained with a quality internal events at-power PRA.
Screening assessments for other initiatinc events and other modes of operation identify
the SSCs necessary to maintain low risk.

The number of independent criteria that an SSC must satisfy in order to be categorized as
low safety significant provides a high level of assurance that only SSCs that are tmly low
safetv significant will be categorized as such.
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2 OVERVIEW OF CATEGORIZATION PROCESS

The overall process used in categorizing SSCs for the purposes of changing the special
treatment requirements under ICFR50.69 is depicted in Figure 2-1. This process builds
upon the insights and methods from many previous categorization efforts, including risk-
informed 1ST and risk-informed ISI. It is intended to be a comprehensive, robust process
that includes consideration of various contributors to plant risk and defense-in-depth.

The process includes eight primary steps:

* Assembly of Plant-Specific Inputs
* System Engineering Assessment
* Component Safety Significance Assessment
* Defense-In-Depth Assessment
* Preliminary Engineering Categorization of Functions
* Risk Sensitivity Study
* IDP Review and Approval
* SSC Categorization

Each of these steps is covered in more detail in subsequent section of this document.
This section provides a brief overview of the elements of each step and the inter-
relationships between steps --- Deletd: i

Assembly of Plant-Specific Inputs

This step involves the collection and assessment of the key inputs to the risk-informed
categorization process. This includes design and licensing information, PRA analyses,
and other relevant plant data sources. In addition, this step includes the critical
evaluation of plant-specific risk in formation to assure that they are adequate to support - -- Deleted: PRA analyses
this application. More detail is provided on this step in Section 3.

System Engineering Assessment

This task involves the initial engineering evaluation of a selected system to support the
categorization process. This includes the definition of the system boundary to be used
and the components to be evaluated, the identification of system functions, and a coarse
mapping of components to functions. The system functions are identified from a variety
of sources including design/licensing basis analyses and PRA analyses. The mapping of
components is performed to allow the correlation of PRA importance measures to system
functions. More detail is provided on this step in Section 4.
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Figure 2-1
RISK-INFORMED CATEGORIZATION PROCESS

Design BasisAe
Maintenance Rule Assembly of Adequacy of PRA Results

Operational Plant-specific Inputs
PRAI

System Engineering Component MappingF Evaluation )

Defense-nDphi Preliminary Engineering Preimiar Componlent Safety

t Assessment j t Categorization of unctions Significance Assessment

RISC-3/4 Components Risk Sensitivity,

I…i Study

IDP Revie
and Approval

I t ssc Categorization

aHSS HSS

I ISA

I _ j Optional Detailed Engineering
Review of HSS Components

Component Safety Significance Assessment

This step involves the use of the plant-specific risk infonnation to identify components .- Dee PRA analyses
that arecandidate safety significant. The process includes consideration of the -{Deleted: to be considered
component contribution to full power internal events risk, fire risk, seismic risk and other
external hazard risks, as well as shutdown safety. More detail is provided on this step in
Section 5.
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Defense-Tn-Depth Assessment

This step involves the evaluation of the role of components in preserving defense-in-
depth related to core damage, large early release and long term containment integrity.
More detail is provided on this step in Section 6.

Preliminary Engineering Categorization of Functions

This step involves integrating the results of the two previous tasks to provide a
preliminary categorization of the safety significance of system functions. This includes
consideration of both the risk insights and defense-in-depth assessments. More detail is
provided on this step in Section 7.

Risk Sensitivity Study

The preliminary categorization is used to identify the SSCs that may be low safety
significant. A risk sensitivity study is performed to investigate the aggregate impact of
potentially changing treatment of those low safety significant SSCs. More detail is
provided on this step in Section 8.

IDP Review and Approval

The Integrated Decision-Making Panel (IDP) is a multi-disciplined team that reviews the
information developed by the categorization team. The Integrated Decision-making
Panel (IDP) uses the information and insights developed in the preliminary categorization
process and combines that with other information from design bases and defense-in-depth
to finalize the categorization of functions. More detail is provided on this step in Section
9.

SSC Categorization

When the IDP approves the categorization of system functions, then the initial coarse
mapping of components to system function may be used to define the safety significant
SSCs. Additionally, the licensee may elect to perform a more detailed evaluation of the
system and components that have been categorized as safety-significant to identify those
SSCs that can be categorized as low safety-significant because a failure of these SSCs
would not inhibit a safety-significant function. In the event this more detailed review
identifies anyjdentifies any HSS SSCs that can be categorized as LSS results of that re- - - Deleted: new lw safetysignificant

catweporization are reevaluated in the risk sensitivity study and provided to the IDP for SCs, the results ofthat rc-categorization

final review and approval. More detail is provided on this step in Section 10.
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3 ASSEMBLY OF PLANT-SPECIFIC INPUTS

The first step in the categorization process is the collection and assembly of plant-specific
resources that can provide input to the determination of safety significance.

3.1 Documentation Resources

Like all risk-informed processes, the categorization process relies upon input from both
standard design and licensing information, and risk analyses and insights.

I

I The jnderstanding of the risk insights for a specific plant is generally captured in the
following analyses:

.

l

* Full Power Internal Events PRA,
* Fire PRA or FIVE Analysis,
* Seismic PRA or Seismic Margin Assessment,
* External Hazards PRA(s) or IPEEE Screening Assessment of External Hazards, and A,
* Shutdown PRA or Shutdown Safety Program developed per NUMARC 91-06.

Examples of resources that can provide information on the safety classification and
design basis attributes of SSCs include:

* Master Equipment Lists (provides safety-related designation)
* UFSAR
* Design Basis Documents
* 10 CFR 50.2 Assessments
* 10 CFR 50.65 information

3.2 Use of.Risk nforrnation.

An essential element of the SSC categorization process is a plant specific PRA model of
the internal initiating events at full power operations. The PRA should Sati -t the 
accepted standards for PRA technical adequacy, reflect the as-built and as-operated plant,
and quantify core damage frequency (CDF) and large early release frequency (LERF) for
power operations due to internal events. Assessments of other hazards and modes of
plant operation should be reviewed to ensure that the results and/or insights are
applicable to the as-built, as-operated plant. PRAs provide an integrated means to assess
relative significance. In cases where applicable quantitative analyses are not available,
the categorization process will generally identify more SSCs as safety significant than in
cases where broader scope PRAs are available.

When ,risk information is used to provide insights into the integrated decision-making.
panel, it is expected that the risk information will have been subject to quality measures.
The following describes methods acceptable to ensure that the risk in formation is of ---
sufficient quality to be used for regulatory decisions and meets the quality standards
described in Reg. Guide .174; _ ..-..

Deleted: understanding of the risk
insights for a specific plant arc

Deleted: PRA

Deleted: Information

Deleted: be of a stindard that satisfies

Deleted: ¶
i
The PRA should be consistent with
accepted practices, in ternms of the scope
and level of detail for the hazards
evaluated. PRA adequacy can be assured
through a peer review ofthe PRA, as
described in NEI 00-02 (Ref 9) as
amended to incorporate NRC comments
provided in NRC letter to NEI dated
April 2, 2002 (Ret I5). Following the
guidance in NEI 00-02 help ensure
appropriate scope, level of detail, and
quality ofthe PRA. The ASME PRA
Standard (Ref 17) provides a consensus
process for defining the attributes of a
PRA that are necessary to support an
application like the categorization
process. When available, the other
industry consensus standards on PRA are
also an acceptable means to assure
acceptability of the PRA results. Where
available, industry processes for using a
combination of the peer review process
and standards should be utilized to
sraximize the benefit of both processes.¶
I
The licensee should ensure that
documentation exists for the review
process, the qualification ofthe
reviewers, the summarized review
findings, and resolutions to these
findings. Based on the PRA peer review
process and on the findings fron this
process, the licensee should ustify why
the PRA is adequate for this application
in terstss of scope and quality. One
product of the peer review process is a
series of grades in a spectrum of technical
areas. Areas with low grades (grades less
than 3) should be reviewed and evaluated
to assess whether changes in the PRA are
necessary.

(Formatted: Font: Bold
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Deleted: and includes measures such
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* Use personnel qualified for the analysis.

• Use procedures that ensure control of documentation, including revisions, and
provide for independent review, verification, or checking of calculations and
information used in the analyses (an independent peer review program can be used as
an important element in this process).

* Provide documentation and maintain records in accordance with licensee practices.

Provide for an independent review of the adeguacv of thexisk informationl used in the --{Delted: PRA
catep-orizaion process ian independent peer review pgram can be used for this Delted: completeness 
purpose).

* Use procedures that ensure appropriate attention and corrective actions are taken if
assumptions, analyses, or information used in previous decision-making is changed
(e.g., licensee voluntary action) or determined to be in error.

Any existing risk infomiation can be used to support the categorization process, provided - -jDeleted: PRA or analysis

it can be shown that the appropriate quality provisions have been met.

Other aspects of the categorization process should be subject to the normal licensee- .- Deleted: The non-PRA

quality assurance practices, including the applicable provisions of the licensee's
Appendix B quality program for safety-related SSCs.

-- f - .- eted: s 3.3 Characterization of the Adequacy of Risk Information
Oeleted: PRA Results

Figure 3-1 depicts the approach to be employed in demonstrating e adequacy of sk - .- [eleted: ensuring

information used in the categorization of SSCs. The adequacv of the risk in formation - - Deleted: PRA
builds upon the efforts to reviewv and evaluate the adequacy of the plant-specific internal
event full power PRA. There are two options for demonstrating te adequacv of the
results of the internal events PRA for use in the categorization process.

The first approach is to utilize the industry peer review process (NEI 00-02). In a letter F-o-- Foratted: Tabs: 0.5', Left +
dated April 24, 2000. NEI requested the NRC staff review the suitabilitV of the peer 15.88, Right

review process described in NEI 00-02 to address PRA quality issues for this application.
NRC issued a request for additional information on September 19. 2000, to which NEI
responded by letter dated January 18. 2001. By letter dated April 2. 2002 (ADAMS
accession number Ml,020930632). the NRC staff sent to NEI draft staff review euidance
that wyas developed as a result of its review of NEI 00-02. for intended use for S 50.69
applications.

The staff review guidance is fora focused review of the plant-specific PRA based on a
review of NEI 00-02 and NFI 00-04. in order to reach the conclusion that the PRA
results sPport the proposed categorization. the review guidance is structured to lead the
staff reviewer to either look for evidence that the impact of a given peer review issue on
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PRA results has been adequatelv addressed in the peer review report and. when
necessary has been identified for consideration by the IDP. or to request further
information from the licensee.

If a licensee decides to utilize the NEI 00-02 peer certification to demonstrate the
adequacv of the PRA results, the staff review guidance would be used to identiFv and
address potential issues prior to use of the PRA.

Tle second approach would rely upon the process cunentlv described in draft regulatorv
euide DG-1 122, "An Approach for Determining the Technical Adequacy of
Probabilistic Risk Assessment Results for Risk-Informed Activities." This aluide
provides guidance on the NRC position on voluntary consensus standards for PRA (in
particular on the ASME standard for internal events PRAs) and industry PRA documents
(eg., NFI 0002, "Probabilistic Risk Assessment Peer Review Process Guideline").
Ultimately, this guide will be modified to address PRA standards on fire, external events.
and low power and shutdown modes. as they become available. The NRC has also
developed a draft supporting Standard Review Plan, SRP 19. 1, to provide guidance to the
staff on hov to deternine whether a PRA providing results being used in a decision is
technically adequate.

If a licensee decides to utilize the DG-1 122 process to demonstrate the adeauacv of the
PRA results. it would be used to identify anl address potential issues prior to use of the
PRA in support of any 50.69 application.

Both processes rely upon peer review findings as a significant measure of the adequacy
of the PRA results. .Allsignificant peer review findings will be reviewed and
dispositioned by either:

* Incorporating appropriate changes into the PRA model prior to use,
* Identifying appropriate sensitivity studies to address the issue identified, or
* Providing adequate justification for the original model, including the applicability of

key assumptions to the categorization process,-,

Other jisk information used in the categorization process, such as Fire PRAs IFIVE. '
Seismic PRAs, SMAs and Shutdown PRAs, should be reviewed to ensure that (1) none of:'.
the internal event peer review findings invalidate the results and insights, (2) the study
appropriately reflects the as-built, as-operated plant and (3) any new PRA information
(e.g., RCP seal LOCA assumptions, physical phenomena, etc.) does not invalidate the
results.

The results of the internal events peer review and the review of the otherjrisk information
to be used should be documented in a characterization of the dequacy of the PRA. This
characterization 3Lil be provided to the IDP as a basis for the adequacy of theisk
information used in the categorization process and be summarized in the submittal to ^-
the NRC. At a minimum, this characterization should include the following:

Deleted: Iis process is consistent with
the approach proposed by the industry for
making use of industry peer reviews in
demonstrating that the ASNIE PRA
Standard has been met. It is anticpated
that the Regulatory Guide under
development on assessing the adequacy
of PRAs will be similar to this approach
also. This new regulatory guide will
establish the common process for
demonstrating that the results from a
plant-specific PRA are adequate for the
application being undertaken. 
I
The primary PRA input into the
categorization process is the internal
events PRA. This PRA is expected to
meet accepted attributes and
characteristics and be subject to a peer
review. The Industry PRA Peer Review
Process (NEI 00.02) represents an
acceptable approach to ensuring the
adequacy of the base internal events PRA
results. The NEI 00-02 peer review
provides several outputs, which are useful
in characterizing the PRA results. The
first output is a set of element grades.
ranging from I to 4, vhich provide a
consensus assessment by the peer review
team ofthe usability ofthe PRA in
applications. In the terms of the NEI 00-
02 grading scheme, the Option 2
categorization process is a Grade 3
application. Thus, elements receiving a
grade of 3 or 4 are expected to be
sufficient to support the categorization
process. In cases where a Grade 3 or 4
was achieved through the use of a
sensitivity study, the implications of the
sensitivity on the categorization process
must be assessed Elements receiving a
grade of I or 2 should be reviewed by the
PRA team to determine whether the PRA
needs to be revised to address the peer
review findings or ifadditional sensitivity
studies are called for as part of the
categorization process. 
¶
The second important output of the NEI
00-02 peer review process are the Fact
and Observations (F&Os) that document
the strengths and weaknesses of specific
aspects of the PRA. rMOs that identify
weaknesses are classified with an
importance ranging from A to D, where
A is most important and D is gen ... r1

Deleted: F&Os in categories A and B
: should be

( Deleted:1

( Deleted: PRA analyses

(Deleted: PRA analyses

. Deleted: summarized

Deleted: should

(Deleted: PRA

(Deleted: should
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| Full Power Internal Events PRA- - _ - Deleted: (Full Power PRMA

* A basis for why the internal events PRA reflects the as-built, as-operated plant.
* A high level summary of the results of the peer review of the internal events PRA

including elements that received grades lower than 3. if NPl 00-02 is used, or lower
than ASME Capability Categorv II, if the DG-l 122 process is used.

* The disposition of any sinificant peer reviewf ndines. - Deleted: fat and observations (F&Os)

* Identification of and basis for any sensitivity analyses necessary to address identified l cassified aAOrIimporance
fi ndings. -- Deleted: elements and F&Os

* Considerations identified by the NRC in their letter to NEI [Ref. 15]. if the NFI 00-02
process is used.

| Other Risk Information (including other PRAs and screening methods - - Deleted: PRA Analyses

| * A basis for why the otherrisk information adequately reflect the as-built, as-operated - O-Deleted: PRA analyses
plant.
Adisposition of the impact ofsignificant findings on the other risk information. - Deleted: ofelemcnts grades or serious 1

* Identification of and basis for any sensitivity analyses necessary to address issues F&Os

identified in the other risk information. yses
Deleted: PRMs

The Integrated Decision-making Panel (IDP) should use this information, in combination
with the results of the categorization analyses and other information, tofinali7e the - : recommend a
categorizationjeach function/SSC. The process to be used to justify the adequacy of oreleedfr
therisk information is also summarized in the submittal to the NRC _- - - - eeted:PRA

20



DRAFT ______ NEI 00-04
1 Revizion D

Figure 3-1

PROCESS FOR ASSURING PRA ADEQUACY
FOR OPTION 2 CATEGORIZATION
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4 SYSTEM ENGINEERING ASSESSMENT

The system engineering assessment involves the identification and development of the
base information necessary to perform the risk-informed categorization. In general, it
includes the following elements:

* System Selection and System Boundary Definition
* Identification of System Functions
* Coarse Mapping of Components to Functions

System Selection and System Boundary Definition

This step includes defining system boundaries where the system interfaces with other
systems. The bases for the boundaries can be the equipment tag designators or some
other means as documented by the licensee. All components and equipment of the
chosen system should be included. However, care should be taken in extending beyond
system boundaries to avoid the introduction of new systems and functions. For example,
many systems require support from other systems such as electric power and cooling
water. The system boundary should be defined such that any components from another
system only support the safety function of the primary system of interest. This may lead
to the inclusion of some power breakers in the system boundary, but would probably
exclude the MCC or bus.

Identification of System Functions

This step involves the identification of all system functions. A variety of sources are
available for the identification of unique system functions including:

* Design Basis Safety Functions
* Maintenance Rule Functions
* Functions Considered n the Plant-specific Risk Information - Deleted: Modcled

* Operational Functions D Deleted: PRA

All design basis functions and beyond design basis functions identified in the PRA
should be used. The system functions should be consistent with both the functions
defined in the design basis documentation and the maintenance rule functions. While
beyond design basis functions may be included in the maintenance rule functions, a
review of the PRA should be conducted to assure that any function for the chosen system
that is modeled in the PRA is represented. The system function should also be reviewed
to assure that any special considerations for external events, plant startup / shutdown and
refueling are also represented. Some functions may be further subdivided to allow
discrimination between potentially safety significant and low safety significant functions
associated with a flow path.
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Coarse Mapping of Components to Functions

This step involves the initial breakdown of system components into the system functions
they support. System components and equipment associated with each safety-significant
function are identified and documented. There are several options to this implementation
element:

1) Define the flow path associated with each function and then define the components
associated with that function. In this case, the flow path definition must consider
branch lines and interfaces with other flow paths to assure that the entire flow path is
appropriately modeled and the boundaries clearly delineated.

2) If passive components have been categorized according to guidance for risk-informed
1SI, the risk-informed segments are a good starting point. There would be additional
benefit if the SSC categorization for passive components using the ASME Code Case
N-660, Risk-jnforred Safety Classicaion or Use in Risk-Informed - - Deleted: 638

Repair/Replacement Activities (Ref. 16), is being implemented at the same time. 

In these cases, for each of the system functions from the previous step, the IS
segments associated with that function must be defined. That is, the flow path for
each function is defined in terms of ISI segments. If the SSCs associated with an ISI
segment have already been defined in the risk-informed ISI program, the only
additional work is:

a. Associate piece parts with a component that has already been categorized
in the ISI program and,

b. Create new equivalent ISI segments for portions of the system that may
not have been in the scope of the RI ISI program.

This is conservative because not every component in an ISI segment for each function
is required to support that function.

Note that for either alternative, some functions (e.g., instrumentation to support the
function, or isolation of the function) have no true flow path, but the components
associated with these functions can be readily identified from system drawings once the
system boundaries are identified.

Although this step involves the assignment of SSCs to a given flow path, this is not the
primary focus of this step. In a later subsequent step, the categorization of the flow paths
represented by each function will be presented to the IDP for review. The assignment of
SSCs to the flow paths representing each of the functions is necessary at this step to
ensure that every SSC with a tag identifier for the system being considered is represented
in at least one of the functions. If SSCs are identified that are not assigned to at least one
function, then new function(s) should be created for those SSCs.

I 2 Itthi code case is not endorsed at thc time ofsubmittil. then the liconsee will dscribC the process to be
Iused in the Option 2 submittal.
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5 COMPONENT SAFETY SIGNIFICANCE ASSESSMENT

The compilation of risk insights and identification of safety significant attributes builds
upon the plant-specific resources. An overview of the safety significance process is
shown in Figure 5-1.

The initial screening is performed at the system/structure level. If the system/structure is
found to have a role in a particular portion of the plant's risk profile, then a component
level evaluation can be performed.

iiicvance from Internal Events - -- Deleted: Importance

The first question in the safety significance process involves the role the system/structure
plays in the prevention and mitigation of severe accidents. If the system/structure is not
involved in severe accident prevention or mitigation, then the screening process is
terminated and the system functions is categorized as candidate low safety significant.

If a system or structure is involved in the prevention or mitigation of severe accidents,
then the first risk contributor evaluated is from the internal events PRA. The question of
whether a system or structure is evaluated in the internal events PRA (or any of the
analyses considered in this guideline) must be answered by considering not only whether
it is explicitly modeled in the PRA (i.e., in the form of basic event(s)) but also whether it
is implicitly evaluated in the model through operator actions, super components or
another aggregated event sometimes used in PRAs. The term "evaluated" means:

* Can it produce a potential initiating event?

* Is it credited for prevention of core damage or large early release?

* Is it necessary for another system or structure evaluated in the PRA to prevent an
event or mitigate an event?

Some systems and structures are implicitly modeled in the PRA. It is important that PRA
personnel that are knowledgeable in the scope, level of detail, and assumptions of the
plant specific PRA make these determinations. As outlined in Section , by focusing on
the significance of system functions and then correlating those functions to specific
components that support the function, it is possible to address even implicitly modeled
components. If the system or structure is determined to be evaluated in the internal
events PRA, then the internal event PRA significance process is used to determine
whether it should be considered safety significant for this element of the plant risk
profile. This process is discussed in Section 5.1.

If the system/structure is not evaluated in the internal events PRA, then the S'§is - Deleted: assessment ofthe safety,g~~ -------- categorization relative to internal events
catecorized as candidate low safety significant from the standpoint of internal event risk isperfornnedand thenrcviewedand

he evaluation is continued with fire risk. . approved
Deleted: by the DP to detniine i

(Deleted: In either casc. t
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Figure 5-1

USE OF RISK ANALYSES FOR SSC CATEGORIZATION
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ZiS'nificance rom Fire Events M Delted: Importance

If the plant has a fire PRA, then the next step of the screening process is to determine
whether the system or structure is evaluated in the fire PRA. In making this
determination specific attention should be given to structures and the role they play as
fire barriers in the fire PRA. It is important that PRA personnel that are knowledgeable
in the scope, level of detail, and assumptions of the plant specific fire PRA make the
determinations with respect to fire PRAs. If the system or structure is determined to be
evaluated in the fire PRA, then the fire PRA significance process is used to determine
whether it should be considered safety significant for this element of the plant risk
profile. This process is discussed in Section 5.2.

If the plant does not have a fire PRA, a fire risk evaluation is required, such as the EPRI
Fire Induced Vulnerability Evaluation (FIVE). Again, it is important that personnel that
are knowledgeable in the scope, level of detail, and assumptions of the fire risk
evaluation (FIVE) make these determinations. If the system or structure is determined to
be evaluated in the FIVE analysis, then the FIVE significance process is used to
determine whether it should be considered safety significant for this element of the plant
risk profile. This process is discussed in Section 5.2.

If the system/structure is not involved in either a fire PRA or FIVE evaluations, then the
SSC is catcaorized as candidate low safety significant from the standpoint of fire risks -- Deletedasstren ofthesafes

classification relative to fire risks is
performed and then reviewed and

Yi .gkn -iance rom Seismic Events Iapproved by the ZDP

Deleted: Importance
If the plant has a seismic PRA, then the next step of the screening process is to determine
whether the system or structure is evaluated in the seismic PRA. Often structures are
explicitly modeled in seismic PRAs. Again, it is important that PRA personnel that are
knowledgeable in the scope, level of detail, and assumptions of the plant specific seismic
PRA make these determinations. If the system or structure is determined to be evaluated
in the seismic PRA, then the seismic PRA significance process is used to determine
whether it should be considered safety significant for this element of the plant risk
profile. This process is discussed in Section 5.3.

If the plant does not have a seismic PRA, then a seismic risk evaluation, such as a seismic
margin evaluation that was performed in response to the IPEEE should be performed.
The seismic importance should be determined by personnel knowledgeable in the scope,
level of detail, and assumptions of the seismic margins analysis. If the system or
structure is included in the seismic margins analysis, then the seismic margins
significance process is used to determine whether it should be considered safety
significant for this element of the plant risk profile. This process is discussed in Section
5.3.

If the system/structure is not involved in either a seismic PRA or seismic margins
evaluation, then the SSC is categori7ed as candidate low safet' significant froln the Deleted: then the assessment of the
standpoint of seismic risk, safey cassification rlative to seismic

-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............. risks is perfrov ed and the reviewed and
approved by the IDP.
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5ienicuce from Other External Events {-- Deleted: Importane

If the plant has a PRA, which evaluates other external hazards, then the next step of the
screening process is to determine whether the system or structure is evaluated in the
external hazards PRA. Often structures are explicitly modeled in external hazards PRAs.
Personnel knowledgeable in the scope, level of detail, and assumptions of the external
hazards PRA should make these determinations. If the system or structure is determined
to be evaluated in the external hazards PRA, then the external hazards PRA significance
process is used to determine whether it should be considered safety significant for this
element of the plant risk profile. This process is discussed in Section 5.4.

If the plant does not have an external hazards PRA, then it is likely to have an external
hazards screening evaluation that was performed to support the requirements of the
IPEEE. Once again, personnel knowledgeable in the scope, level of detail, and
assumptions of the external hazards analysis should make these determinations. If the
system or structure is evaluated in the external hazards analysis, then the external hazards
screening significance process is used to determine whether it should be considered
safety significant for this element of the plant risk profile. This process is discussed in
Section 5.4.

If the system/structure is not involved in either a external hazards PRA or external
hazards screening evaluation, then the SSC is categorized as candidate low safety
sienificant from the standpoint of other external risks Deleted: then the assessment ofthe

_ _ __ _ __ _ _ _ _ __ _ __ _ __ _ _ _ _ _ safety classification relative to external

i S'i icance from Shutdown Events reviewed ndaprovedbytheIDP.

Deleted: Importance

If the plant has a shutdown PRA, then the next step of the screening process is to
determine whether the system or structure is evaluated in the shutdown PRA. Personnel
knowledgeable in the scope, level of detail, and assumptions of the shutdown PRA
should make the determination. If the system or structure is evaluated in the shutdown
PRA, then the shutdown PRA significance process is used to determine whether it should
be considered safety significant for this element of the plant risk profile. This process is
discussed in Section 5.5.

If the plant does not have a shutdown PRA, then it is likely to have a shutdown safety
program developed to support implementation of NUMARC 91-06. Once again,
personnel knowledgeable in the scope, level of detail, and assumptions of the NUMARC
91-06 program should make this determination. If the system or structure is determined
to be credited in the NUMARC 91-06, then the shutdown safety significance process is
used to determine whether it should be considered safety significant for this element of
the plant risk profile. This process is discussed in Section 5.5.

If the system/structure is not involved in a shutdown PRA or NUMARC 91-06, then the
SSC is cateeorized as candidate low safetv significant from the standpoint of shutdown Deleted: then the assessment ofthe
risk z safety classificationn relative to shutdown

- - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - risks is performed and then reviewed and

approved by the IDP.
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5.1 Internal Event Assessment

The significance of SSCs that are included in the internal events PRA is evaluated using
Figure 5-2. Some PRA tools allow for the evaluation of importance measures, which
include the role in initiating events. For those cases, the importance measures provide
sufficient scope to perform the initial screening. In cases where the importance measures
do not include initiating event importance, a qualitative process is used to address the
initiating event role of the SSC. The mitigation importance of the SSC is assessed using
the available importance measures.

The qualitative process questions whether the SSC can directly cause a complicated
initiating event that has a Fussell-Vesely importance greater than the criteria (0.005). If it
does, then it is considered a candidate safety significant SSC and the attributes that could
influence that role as an initiating event are to be identified. A complicated initiating
event is considered an event that trips the plant and causes an impact on a key safety
function. Examples of complicated initiating events include loss of all feedwater
(PWR/BWR), loss of condenser (BWRs), etc.

The assessment of importance for an SSC involves the identification of PRA basic events
that represent the SSC. This can include events that explicitly model the performance of
an SSC (e.g., pump X fails to start), events that implicitly model an SSC (e.g., some
human actions, initiating events, etc.) or a combination of both types of events.
Personnel familiar with the PRA will have to identify the events in the PRA that can be
used to represent each SSC. In general, PRAs are not as capable of easily assessing the
importance of passive components such as pipes and tanks. However, in some cases,
focused calculations or sensitivity studies can be used. For obtaining risk insights from
the PRA for passive pressure boundary components, additional guidance is provided in
ASME Code Case N-60, Risk-Informed Safety Classification for Use in Risk-Informed - Deleted. 658
Repair/Replacement Activities. Guidance for categorization (and special treatment) for
in-service inspection of passive pressure boundary piping components can be obtained
from ASME Code Cases N-577 and N-578, along with Westinghouse Owners Group
Topical Report WCAP-14572, Revision I-NP-A and Electric Power Research Institute
Report TR-I 12657 Rev.B-A, respectively'.

The risk importance process utilizes two standard PRA importance measures, risk
achievement worth (RAW) and Fussell-Vesely (F-V), as screening tools to identify
candidate safety significant SSCs. Risk reduction worth (RRW) is also an acceptable
measure in place of Fussell-Veselybecause the Fussell-Vesely criteria can be readily td -- Deted:. T
converted to RRW criteria. The Fussell-Vesely importance of a component is considered
to be the sum of the F-V importances for the relevant failure modes of the component,
including common cause failure. The relevant failure modes of a component are those

| that n lie xpected to be affected by the special treatment requirements being evaluated. - Deleted: are

l

I rlhke code cases and method, are not endorsed at the time osfmbmital. then the licnsce %will describe
I tileprcess to be usedin theOption2 submittal.

28



DRAFT ___ _ _ NEI 00-04
1 Revi-ion I)

Figure 5-2

RISK IMPORTANCE ASSESSMENT PROCESS FOR COMPONENTS
ADDRESSED IN INTERNAL EVENTS AT-POWER PRAs

If a component does not have a common cause event to be included in the computation of
importances, then an assessment should be made as to whether a common cause event
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should be added to the model. The RAW importance of a component is considered the
maximum of the RAW values computed for basic events involving failure modes of the
individual component. In the case of RAW, the common cause event isConsidered sin- - --Deleted: not

a different criterion than the individual component RAW The RAW for common cause - Deleted: in 

eventsreflects the relative increase in CDFALERF that would exist ifr set of components component sk
or an entire system was made unavailable. As a result. the risk significance of the RAW ' - Deleted: isan
values of common cause basic events are considered separately from the basic events that since it

reflect an individual component. As with te individual component RAW values, if the leteifae_______. Lo: .. AI .. _X_ .... _| .. ~~~~~~~~~~~~~~~~~~~~~~onliti ._ o_ _xist

icaseent of

i unrealistic parameter

I

common cause failure
Ad for an entire year I

component Dein2 evaluated is mcludae in more than one common cause asic event, ile
maximum of the common cause RAW values is used to evaluate the sienificance.

The importance measure criteria used to identify candidate safety significance are:
- - Formatted: Indent: Left: 0.29' I

* Sum ofF-V for all basic events inodeline the SSC of interest. inclidiui, common - - - Formatted: Bullets and Numbering;
cause events > 0.005
Maximum of component basic event RAW values > 2

* Maximum of applicable common cause basic events RAW values > 20.

If anv of these criteria are exceeded it is considered candidate safetv sinificant.

For example, a motor operated valve may have a number of basic events associated with

it (e.g.. "failure to open" and "failure to close"), each of which has a separate Fussell-

Vesely importance. Likewise, the risk achievement worth of a component is the
maximum value determined from the relevant failure modes (basic events). Some SSCs
perforl multiple functions (e.g.. circuit breakers can perform a function necessary for

pump operation and a function necessary to protect the bus in case of a fault. In these
cases, basic events should be mapped to the appropriate functions so that the significant
functions can be identified.

I

The importance evaluation can be performed at the system level for the purposes of
screening. The remainder of this section discusses the process at the component level,
which is the lowest level of detail expected to be performed.
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Table 5-1
EXAMPLE IMPORTANCE SUMMARY

* - - - Formatted: Keep with next

, Formatted: Keep with next

COMPONENT FAILURE MODE F-V RAW CCF RAW
1) Valve 'A' Fails to Open 0.002 1.7 n/a
2) Valve 'A' Fails to Remain Closed 0.00002 1.1 n1a
3) Valve 'A' In Maintenance (Closed) 0.0035 1.7 n/a
4) Common Cause Failure of Valves 'A',,'B' & 0.004 n/a 54

'C to Open
5) Common Cause Failure of Valves 'A' & 0.0007 n!a 5.6

'B' to Onen
6) Common Cause Failure of Valves 'A'& 0.0006 n/a 4.9

'C' to Open

Component Importance 0.0§2 1.7 54
(suin) CrnaZ ____

Criteria > 0.005 >2 >20
CandidateSafetv Significant? Yes No Yes

.I,

, -1

I I
...

Formatted Table
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next

Formatted: Centered, Keep with
next

Formatted: Keep with next

Formatted: Keep with next

Deleted: &
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next

Deleted: 095
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next

In the above example, Valve 'A' would be considered candidate safety significant on two
bases. either one would be sufficient to identify the component as candidate safety

r ;nr 'M- -- I T-laAv Unta -4wrvl\relorrr~raltvr;v~ rfl A4An -I nL- ir. A F

I"

.

'S.I
Deleted: Risk

Formatted: Font: Bold

Formatted:~criterionwas also met for the common cause Proup including Valve 'i Thus both_ _ X Foatd. K
Valve 'A'. Valve 'B' and Valve 'C' would be identified as candidate safety significant \'r\ > e
due to this criterion. The component failure mod;ewhich contributes significantly to the Deleted: due

importance of Valve 'A is failure to open (failure m). T fug
mode is used in the identification of safety significant attributes. If an individual failure a

mode had not alone exceeded the screening criteria, then the dominant failure mode *.;', Deleted:. T

would be used in defining the attributes. \, Deleted: he

. Deleted: a

Keep with next

Keep with next

to the

| 1n cases where the internal events core damage frequency is dominated by an internal
flooding result that has a conservative bias it is appropriate to break the evaluation of
importance measures into two steps. This prevents the conservative bias of the flooding
analysis from maskin the importance of SSCs not involved in flood sceanrios. The first
step uses importance measures computed using the entire internal events PRA. The
second step uses importance measures computed without the dominant contributor
included. This prevents "masking" of importance by the dominant contributor.

T., ...

; '.' Deleted: were not
I',,
I '

Ik"I Deleted: 

', *';,I Inserted: A'

I Deleted: met

i;,|Deleted:,

P Deleted:.

' Deleted: 3
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I -
If the screening criteria are met for either importance measure, the SSC is considered a
candidate safety significant component and the safety significant attributes are to be
identified. If the risk importance measure criteria are not met, then it is not automatically
low safety significant. It must be evaluated as part of several sensitivity studies,
determined to be low safety significant for all risk contributors and must be reviewed by
the IDP. If the importance measures computed by the PRA tool do not indicate that a
component meets the Fussell-Vesely or RAW criteria, then sensitivity studies are used to
determine whether other conditions might lead to the component bejng safety significant.
The recommended sensitivity studies for internal events PRA are identified in Table 5-2.

Deleted: and

Deleted: SC& which have high failure
probabilities (usually indicative of
screening values) and meet the screening
criteria solely on the basis of Fussell-
Vesely importance, should be identified
as candidate safety significant, but the
reasons for this categorization should be
identified to the IDP. In many cases,
special treatment should have little or no
impact on such SSCs. If the IDP
determines that this is the caseit.. [21|

Deleted: corn I

31



I DRAFT NEI 00-04
Revision )

Table 5-2
Sensitivity Studies For Internal Events PRA

Sensitivity Study
* Increase all human error basic events to their 95th

percentile value
* Decrease all human error basic events to their 5th

percentile value
* Increase all component common cause events to

their 95h percentile value
* Decrease all component common cause events to

their 5th percentile value
* Set all maintenance unavailability terms to 0.0
. Any applicable sensitivity studies identified in the

characterization of PRA adequacy

The sensitivity studies on human error rates, common cause failures, and maintenance
unavailabilities are performed to ensure that assumptions of the PRA are not masking the
importance of an SSC. In cases where plant-specific uncertainty distributions are not
readily available, other PRAs should be reviewed to identify appropriate parameter
ranges. Experience with plant-specific PRAs has shown that the variations in
distributions are relatively small, especially with respect the ratio of the mean and 95th
percentile values in lognormal distributions (the most common distribution used in
PRAs).

If the sensitivity studies identify that the component could be safety significant, then the
safety significant attributes that yielded that conclusion should be identified.

If, following the sensitivity studies, the component is still found to be low safety
significant and it is safety-related, it is a candidate for RISC-3. In this case the analyst is
to define why that component is of low risk significance (e.g., doesn't perform an
important function, excess redundancy, low frequency of challenge, etc.).

| This risk importance process. including sensitivity studies is performed for both CDF
and LERF. In calculating the FV risk importance measure, it is recommended that a CDF
(or LERF) truncation level of at least five orders of magnitude below the baseline CDF
(or LERF) value be used for linked fault tree PRAs. For example, if the internal events,
full power CDF baseline value is IE-5 /yr, a truncation level of at least IE-IO /yr is
recommended. In addition, the truncation level used should support an overall
CDF/LERF which has converged. In addition. the truncation level used sould be
sufficient to identify all the SSCs with RAW%'>2. For linked event tree PRAs, the
unaccounted for frequencies should be sufficiently low as to provide confidence that the
overall CDF/LERF and resulting importance measures are accurate. When the RAW risk
importance measure is calculated by a full re-solution of the plant PRA model, then the
truncation level does not significantly affect the RAW calculations. In this case, a default
truncation value of IE-9 /yr is reasonable. In linked fault tree PRAs that do not use ore-
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importance measures are being used. If the model relies on a pre-solved set of cutsets to
calculate CDF. then the RAW values may be underestimated and the nominal truncation
level may not be capable of identifying all the RAW>'2 SSCs. even in a converged
solution. Therefore, the truncation of pre-solved set of cutsets should be checked to
ensure that the CDF and lERF solutions are sufficiently adequate by iiiitifyine the
omitted SSCs with RAW>2. In some cases. this mav be best handled by complete re-
solution of the model without credit for the SSC.

5.2 Fire Assessment

The fire safety significance process takes one of two forms. For plants with a fire PRA,
the process is similar to that described for an internal events PRA. This process is shown
on Figure 5-3, and is discussed below. Plants that relied upon a FIVE analysis to assess
fire risks for the IPEEE should use the process shown in Figure 54.

Deleted: However, if a pre-solved set
of cutscts is used to calculate RAWs, the
truncation level should be set to a
sufficiently low value so that all SSCs
with RAW>2 are identified (e.g.. cutoff
of I E-10 /yr or lower). The truncation of
the PRA model should be checked to
ensure that the CDF and LERF values
have converged and that the importance
measures arc stabilized

The generalized safety significance process for plants with a fire PRA is the same as the
process for an internal events PRA. The risk importance process is slightly modified to
consider the fact that most fire PRAs do not have the ability to aggregate the mitigation
importance of a component with the fire initiation contribution. For that reason,
components are evaluated using standard importance measures for their mitigation
capability only. Aside from that small change, the process is the same as the internal
events PRA process.

Fire suppression systems that are evaluated using the fire risk analysis can be categorized
using this process. However, in order to apply this categorization process to suppression
systems, specific sensitivity studies may be required to identify their relative importance,
consistent with Fussell-Vesely and RAW (guarantee success/failure). In general, fire
barriers would not be considered in the scope of this guideline-unless the fire risk anlysis .- Deleted:.

I__owsthe_________ _ f the uacts of failure of the barrier. In cases where the - ; elted: supporsconsideraton

impact of fire barrier failure can be evaluated in the risk analysis, the categorization
process is applicable. Once again, the use of sensitivity studies can be beneficial in
identifying the role a barrier plays in maintaining risk levels.
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Figure 5-3

RISK IMPORTANCE PROCESS FOR COMPONENTS
ADDRESSED IN FIRE, SEISMIC &

OTHER EXTERNAL HAZARD PRAsI

If the fire PRA CDF is a small fraction of the internal events CDF (i.e., <1%), then safety
significance of SSCs considered in the fire PRA can be considered low safety significant
from a fire perspective.

If the sensitivity studies identify that the component could be safety significant, then the
safety significant attributes which yielded that conclusion should be identified. If,
following the sensitivity studies, the component is still found to be low safety significant
and it is safety-related, the analyst is expected to define why that component is of low
risk significance (e.g., doesn't perform an important function, excess redundancy, low
frequency of challenge, etc.).

This risk importance process is performed for both CDF and LERF. Where LERF can
not be quantitatively linked into the fire model, the insights from the internal events
LERF model should be qualitatively coupled with the assessment of fire impacts on
containment isolation to develop recommendations for the IDP on LERF contributors.

The recommended sensitivity studies for fire PRA are identified in Table 5-3.
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Table 5-3
Sensitivity Studies For Fire PRA

Sensitivity Study
* Increase all human error basic events to their 95h

percentile value
. Decrease all human error basic events to their 5th

percentile value
* Increase all component common cause events to

their 95"h percentile value
* Decrease all component common cause events to

their 5th percentile value
* Set all maintenance unavailability terms to 0.0
* All manual suppression =1.0
* Any applicable sensitivity studies identified in the

characterization of PRA adequacy. _ Deleted: Any applicable sensitivity
| studies identified in the characterization
1 of PRA Quality (Section 2.4.1.3)

The FIVE methodology is a screening approach to evaluating fire hazards. It does not
generate numbers, which are true core damage values; rather, it simply assists in
identifying potential fire susceptibilities and vulnerabilities. For this reason, it is
somewhat limited in being able to support the identification of low safety significant
components. The safety significance process for plants with FIVE evaluations is shown
in Figure 5-4.

Figure 5-4

SAFETY SIGNIFICANCE PROCESS FOR SYSTEMS AND
COMPONENTS ADDRESSED IN FIVE

- - t Deleted: - Page Break -

.-. Inserted: - Page Break j
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If the component does not participate in an unscreened scenario, then its participation in
screened scenarios is questioned. If it can be shown that the component either did not
participate in any screened scenarios or, even if credit for the component was removed,
the screened scenario would not become unscreened, then it is considered a candidate for
the low safety significant category. This is conservative since the screening process used
in FIVE does not Penerate numerical estimates of core damage frequency values.
However the option always exists for the licensee to perforn a fire PRA to remove this
conservatism.

5.3 Seismic Assessment

The seismic safety significance process takes one of two forms. For plants with a seismic
PRA, the process is similar to that described for a fire PRA. This process is shown on
Figure 5-3 and discussed below. Plants that relied upon a seismic margins analysis to
assess seismic risks for the IPEEE would use the modified process shown in Figure 5-5.

The generalized safety significance process for plants with a seismic PRA is the same as
the process for a fire PRA. The risk importance process is slightly modified to consider
the fact plant components can not initiate seismic events. Aside from that small change,
the process is the same as the internal events PRA process.

However, if the seismic PRA CDF is a small fraction of the internal events CDF (i.e.,
<1%), then safety significance of SSCs considered in the seismic PRA can be considered
low safety significant from a seismic perspective.

If the sensitivity studies identify that the component could be safety significant, then the
safety significant attributes which yielded that conclusion should be identified. If,
following the sensitivity studies, the SSC is still found to be low safetv si nificant and it
is safety-related. the analyst is expected to define why that component is of low risk
significance (e.g., doesn't perform an important function, excess redundancy, low
frequency of challenge, etc.).

This risk importance process is performed for both CDF and LERF. Where LERF can
not be quantitatively linked into the seismic model, the insights from the internal events
LERF model should be qualitatively coupled with the assessment of seismic impacts on
containment to develop recommendations for the IDP on LERF contributors.

The recommended sensitivity studies for seismic PRA are identified in Table 54:

Table 54
Sensitivity Studies For Seismic PRA

Sensitivity Study
* Increase all human error basic events to their 95th

percentile value
* Decrease all human error basic events to their 5th

percentile value
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* Increase all component common cause events to
their 95h percentile value

* Decrease all component common cause events to
their 5th percentile value

* Set all maintenance unavailability terms to 0.0
* Use correlated fragilities for all SSCs in an area
* Any applicable sensitivity studies identified in the

characterization of PRA adequacy

The seismic margins methodology is a screening approach to evaluating seismic hazards.
It does not generate core damage values; rather, it simply assists in identifying potential
seismic susceptibilities and vulnerabilities. For this reason, it is somewhat limited in
being able to support the identification of low safety significant components. The safety
significance process for plants with seismic margins evaluations is shown in Figure 5-5. fDeleted,_----PageBreak-

…l …- -_ -_ ________________ -_ - [Deeted:P ae-e
Figure 5-5 Inserted: -P age Break

SAFETY SIGNIFICANCE PROCESS FOR
SYSTEMS AND COMPONENTS ADDRESSED IN SEISMIC MARGINS

In this process, after identifying the design basis and severe accident functions of the
component, the seismic margins analysis is reviewed to determine if the component is
credited as part of the safe shutdown paths evaluated. If a component is credited, it is
considered safety significant. This is conservative since the seismic margin process does
not generate core damage frequency values. However, the option always exists for the
licensee to perform a seismic PRA to remove any conservatisms.

If the component does not participate in the safe shutdown path, then it is considered a
candidate low safety significant with respect to seismic risk.
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5.4 Assessment of Other External Hazards

The significance process for other external hazards (i.e., excluding fire and seismic) also
takes one of two forms. For plants with an external hazards PRA, the process is similar
to that described for an internal events PRA. This process is shown on Figure 5-3 and
discussed below. Plants that relied upon an external hazard screening to assess external
hazards for the IPEEE would use the modified process shown in Figure 5-6.

kFige S-6 ___ ___ __ ______ --| Deiete: Page Break

OTHER EXTERNAL HAZARDS Inserted: -Page Break
I

I[Deleted: I

The generalized safety significance process for plants with an external hazard PRA is the
same as the process for an internal events PRA. As for seismic risk, the risk importance
process is slightly modified to consider the fact that plant components cannot initiate
external events such a floods, tornadoes, and high winds. Aside from that small change,
the process is the same as the internal events PRA process.

However, if the external hazards PRA CDF is a small fraction of the internal events CDF
(i.e., <1%), then safety significance of SSCs considered in the external hazards PRA can
be considered low safety significant from an external hazards perspective.

The recommended sensitivity studies for other external hazard PRAs are identified in
Table 5-5.
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Table 5-5
Sensitivity Studies For Other External Hazard PRA

Sensitivity Study
* Increase all human error basic events to their 95h

percentile value
* Decrease all human error basic events to their 5th

percentile value
* Increase all component common cause events to

their 95t percentile value
* Decrease all component common cause events to

their 5th percentile value
* Set all maintenance unavailability terms to 0.0
* Any applicable sensitivity studies identified in the

characterization of PRA adequacy

If the sensitivity studies identify that the component could be safety significant, then the
safety significant attributes which yielded that conclusion should be identified. If,
following the sensitivity studies, the analyst is expected to define why that component is
of low risk significance (e.g., doesn't perform an important function, excess redundancy,
low frequency of challenge, etc.).

This risk importance process is performed for both CDF and LERF. Where LERF can
not be quantitatively linked into the external hazard model, the insights from the internal
events LERF model should be qualitatively coupled with the assessment of external
hazard impacts on containment to develop recommendations for the IDP on LERF
contributors.

The external hazard screening does not generate core damage values; rather it simply
assists in identifying that the plant has no significant external hazard susceptibilities and
vulnerabilities. For this reason, it is somewhat limited in being able to support the
identification of low safety significant components. The safety significance process for
plants with external hazard screening evaluations is shown in Figure 5-6.

In this process, after identifying the design basis and severe accident functions of the
component, the external hazard analysis is reviewed to determine if the component is
credited as part of the safe shutdown paths evaluated. If a component is credited, it is
considered safety significant. This is conservative since the external hazard screening
process does not generate core damage frequency values. However, the option always
exists for the licensee to perform an external hazard PRA to remove any conservatisms.

The process of assessing whether an SSC is safety significant due to other external
hazards is as follows:

1. Identify a safe shutdown path for each external event challenge (presumably the
same as the seismic shutdown path).
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2. The NEI 00-04 screening approach is then to:

a) Determine if the SSC is credited as part of the identified safe shutdown I Deleted: Recview te SRP on the

path..If a component is credited, it is considered safety significant. The NUREG 1407 analysis to d
SRP on the NJRFG-1407 analvsis can be used as guidance in this
determination.

b) Ensure that the SSC is not relied upon to support or protect any of the
SSCs supporting safe shutdowns functions given the challenges to the SSC
resulting from the "other" external event. If a component is credited to be
available under these conditions, it is considered safety significant, as are
the SSCs which assure the functionality of those safety significant SSCs.

If the SSC passes these screens, then the answer to the question "SSC Supports Safe
Shutdown Path?" can be "no."

If the component does not participate in the safe shutdown path, then it is considered a
candidate low safety significant with respect to external hazards.

5.5 Shutdown Safety Assessment

The shutdown safety significance process also takes one of two forms. For plants with a
shutdown PRA that is comparable to an at-power PRA (i.e., generates annual average
CDF/LERF), the process is similar to that described for an internal events PRA. This
process is shown on Figure 5-2. Plants that do not have a shutdown PRA would use the
modified process shown in Figure 5-7 based on their NUMARC 91-06 program. Due to
the similarities between shutdown and at-power PRAs, the generalized safety
significance process for plants with a shutdown PRA is the same as the process for an
internal events PRA.

However, if the shutdown PRA CDF is a small fraction of the internal events CDF (i.e.,
<1%), then safety significance of SSCs considered in the shutdown PRA can be
considered low safety significant from a shutdown perspective.

The same sensitivity studies identified in Table 5-2 should be used in the evaluation of
shutdown risk significance.

Meeting the guidelines for shutdown safety identified in NUMARC 91-06 is not
equivalent to a shutdown PRA and does not generate quantitative information
comparable to core damage values. Rather, it simply attempts to ensure that the plant has
an appropriate complement of systems available at all times. The safety significance
process for plants without a shutdown PRA is shown in Figure 5-7.
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Figure 5-7

SAFETY SIGNIFICANCE PROCESS FOR SYSTEMS AND
COMPONENTS CREDITED IN NUMARC 91-06 PROGRAM

EI 00-04
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[Yes

In this process a component can be identified as safety significant for shutdown
conditions for one of two reasons:

• It could initiate a shutdown event (e.g., loss of shutdown cooling, drain down, etc.),

* It satisfies both of the following conditions:

o It participates in a safety function whose failure can result in increasing
CDF or LERF, and

o The minimum requirements as defined by the plant outage risk
management guidelines cannot be met for the safety function without the
system, structure, or component. The Outage Risk Management
Guidelines categorize the level of safety and specify the minimum
acceptable number of systems for each safety function.

If the component does not participate in either of these manners, then it is considered a
candidate as low safety significance with respect to shutdown safety.

In this assessment, a primary shutdown safety system refers to a system that has the
following attributes:
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A It has a technical basis for its ability to perform the function.
ia It has pargin to fulfill the safety function. { Deleted: substantial

* It does not require extensive manual manipulation to fulfill its safety function.

5.5 Integral Assessment

In order to provide an overall assessment of the risk significance of SSCs, an integrated
computation is performed using the available importance measures. This integrated
importance measure essentially weights the importance from each risk contributor (e.g.,
internal events, fire, seismic PRAs) by the fraction of the total core damage frequency
contributed by that contributor. The following formulas define how such measures are to
be computed for CDF. The same format can be used for LERF, if available.

Integrated Fussell-Vesely Importance

(FV,., * CDF)

IFV = 
ECDFj

Where,

IFVj = Integrated Fussell-Vesely Importance of Component i over all CDF Contributors
FVi,j = Fussell-Vesely Importance of Component i for CDF Contributorj
CDFj = CDF of Contributorj

Integrated Risk Achievement Worth Importance

Z(RQ J - )* CDF,
IRAW-l I+ 

1T ICDFj

Where,

IRAWi = Integrated Risk Achievement Worth of Component i over all CDF Contributors
RAWj = Risk Achievement Worth of Component i for CDF Contributor j
CDFj = CDF of Contributorj

Once calculated, an assessment should be made of these integrated values against the
screening criteria of Fussell-Vesely >0.005 and RAW> 2. In no case should the
integrated importance become higher than the maximum of the individual measures.
However, it is possible that the integral value could be significantly less than the highest
contributor, if that contributor is small relative to the total CDF/LERF.
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6 DEFENSE-IN-DEPTH ASSESSMENT

In cases where the component is safety-related and found to be of low risk significance, it Deleted: safety
is appropriate to confirm that defense in depth is preserved. This discussion should
include consideration of the events mitigated, the functions performed, the other systems
that support those functions and the complement of other plant capabilities that can be
relied upon to prevent core damage and large, early release.

6.1 Core Damage Defense-in-Depth

The initial assessment should consider both the level of defense in depth in preventing
core damage and to the frequency of the events being mitigated. Figure 6-1 is an
example of such an assessment. This figure depicts the internallv initiated design basis
events considered in the licensee's safety analysis report (i.e.. the events that were used to
identify the SSC as safety related) and considers the level of defense-in-depth available,
based on the success criteria utilized in the PRA. This ensures that adequate defense-in-
depth is available to mitigate design basis events. The defense-in-depth matrix is similar
in form to the Significance Determination Process used in the Reactor Oversight Process
and uses the same concepts of diverse and redundant trains and systems in evaluating the
level of defense-in-depth.

iThe following process is used in applint Figure 6-1. For each active component

I

function categorized as lo%%!risk significant. - Deleted: safety

* Identify the design basis events that the function is required for. Formatted: Bullets and Numbering )

* For each design basis event, idenliN te other svstems and trains that can support
the function or can provide an alternative success path to avoid core damage. .

a For each design basis event. identify which region of Figure 6-1 the plant
mitigation caprabilitv lies without credit for the SSC being classifiedas lowsafetv
significant and any identical, redundant SSCs within the svstem also classified as
low safetv significant. ,

I~

* If the result is in the recion entitled "Low Saft
the low safetv significance of the SSC has bee
If the result is in the reg-ion entitled "Potential!
should be classified as safety significant for th

etv Significance Confirmed", then p1
n confirmed for that function. s "!

Iv Safety Significant", then the SSC ,
I'elDP.-. ;

{ Formatted: Font: Bold, Underline

Deleted: Candidate S

Deleted: 

Deleted: PR

Deleted: SSCs in

Deleted: condensate system could be
categorized as low safety significant, this
table could be used to qualitatively
evaluate the safety significance. Since
condensate is primarily relied upon as a
secondary heat removal source following
a reactor trip, the plant could confirm the
low safety significance if three diverse
trains or two redundant systems of beat
removal are available. Many plants have
three diverse trains of altemate feedwater
makeup (e.g., turbine driven AFW, motor
driven AFW and startup fcedwater or
diesel driven AFW) and many PWRs can
utilize primary system bleed and feed as a
means of heat removal. In these cases,
the categorization of condensate
components as a low safety significant
could be confirmed. If less defense in
depth is available, that information
should be provided to the IDP for their
consideration in the final categorization.

W'hen complete. if all SSC functions are confiried as low safety significant, then tile
SSC remains Candidate Low Safety Significant for the IDP.

For example, if aa)NWR fund that heJow pressure core spray (IPCS) sstem pumps |
were low safetv sienificant in the categorization process using risk information, then their
categorization vould be confirmed usine Figure 6-1. In this case, the LPCS pumps have
the function of providing coolant makeup to the RPV at low pressure. This function is
required either (a) in response toga large LOCA. or (b) in response to other transients and
LOCAs where other coolant makeup svstems are failed.

I

I
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For mitigation of a large LOCA. the low pressure coolant injection (PCI) function of the
RHR svstem can also support the coolant inventory makeup function. The LPCI function
is automatic and consists of at least two redundant trains. Thus. for this LOCA event, in
the bottom row of Figure 6-1. the presence LPCI as a redundant automatic system
confirms the low safety sienificance of lPCS.

In order to confirm low safety significance in high frequency transient events, such as
reactor trip, either two automatic redundant systems are required or 3 or more trains must
exist. At BWRs there are multiple coolant inventory makeup systems that could be used
without crediting LPCS (i.e.. H PCI. RCIC, main feedwater. condensate. and LPCI with
ADS). This exceeds the redundancy and diversity requirements for mitigation of these
events.

In order to confirm low safety significance for mitigation of a stuck open relief valve.
one train nlus one redundant system is required. In this case. BWRs have LPCI with
ADS and HPCI plus CRD to provide success paths. This provides a redundant system
(1,PCI/ADS) and one additional diverse train IPCIUCRD).

In order to confirm low safety significance for mitigation of loss of one safety related DC
bus. at least two diverse trains are recinired. In this case. FWRs would have one train of
LCPI and either TIPCI (a one train sstem) or RCIC (a one train svstem) available to meet
the requirement for two diverse trains.,

6.2 Containment Defense-in-Depth

I

Defense in depth should also be assessed for SSCs that play a role in preventing large,
early releases. Level 2 PRAs have identified the several containment challenges that are
important to LERF. These include containment bypass events such as ISLOCA (BWR
and PWR) and SGTR (PWR), containment isolation failures (BWR and PWR), and early
hydrogen burns (ice condensers and Mark III). Containment defense-in-depth is also
assessed for SSCs that play a role in preventing lare containment failures (e.g.. due to loss
of containment heat removal). For each SSC function categorized as candidate low
safety significant, its defense-in-depth is assessed using the following criteria:

- - Deleted: Before making the final
decision on whether a SSC is categorized
as low safety significance. the IDP should
be provided with information on
containment performance
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Figure 6-1

DEFENSE-IN-DEPTH MATRIX

. . . - -: -: . -: >3 diverse I train + 2 diverse I redundant
trains system wvith trains automatic

:- : . - . . : ~~ ~ ~~OR redundancy system
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Containment Bvass

* Can the SSC initiate or isolate an ISLOCA event?
* Can the SSC isolate a faulted steam generator following a steam generator tube

rupture event?

Containment Isolation

* Does the SSC support containment isolation for containment penetrations that are:
* >2" in diameter,
!_part of a system that is not considered closed as defined in GDC 57,
* not normally closed or locked closed, and
a not a part of a normally liquid filled system?

* -- -( Formatted: Bullets and Numbering )

Early Hvdrogen Burns

* Does the SSC support operation of hydrogen igniters in ice condenser and Mark 111
containments?

Long-term Containment Integrity

* Does the SSC support a sstem ,unction that is not considered in CDF and LERF, but
,would be the only means for preserving long-term containment integrity post-core .. i -

damage (i.e., containment heat removal!?

In cases where the answer to any of the above questions is "yes," theSSC should be -

categorized as candidate safety significant. If all of the above questions are answered
"no," then low safety significance is confirmed. When complete, if all SSC functions are
confirmed as low safety sihnificant. then the SSC remains Condidate Low Safety
Significant for the IDP.

Deleted: perform a

Deleted: could be beneficial in

Deleted: temperature or pressure
control

Deleted: IDP should be informed that
the

Deleted: is potentially

In cases where SSCs are identified as safety significant, the safety significant attributes
I should be defined,. This involves identifying the performance aspects and failure modes - - -{ Deleted: by theanalyst farniliar with

of the SSC that contribute to it being safety significant. These attributes are to be I the PRA I

provided to the IDP.

46



I DRAFT -NEI 00-04
Revision D

7 PRELIMINARY ENGINEERING CATEGORIZATION OF
FUNCTIONS

7.1 Engineering Categorization

This step involves the assignment of a preliminary safety significance to each of the
functions identified previously. The safety significant SSCs from the component safety
significance assessment (Section 5) are mapped to the appropriate function for which
they had a high safety significance. If any SSC function that supports a system function
has high safety significance, from either the PRA-based component safety significance
assessment (Section 5) or the defense-in-depth assessment (Section 6), then the system
function is preliminarily assigned high safety significance. The overall process used in
inteeratine the various categorization inputs is depicted in Figure 7-1.

Once a system function has been identified as safety significant, then all components in
the flow path (or system segment) supporting that system function are assigned a

I preliminary safety significant categorization. All other components ae assigned a - eleted: were

preliminary low safety significant categorization.

Due to the overlap of functions and components, a significant number of components
support multiple functions. In this case, the SSC or part thereofeshould be assigned the -- Deleted: was
highest risk significance for any function $hat theSSC or part thereofsL-pnorts. - -- Deleted: in which

I

- Deleted: was used

* -- Formatted: Centered
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Fietre 7-1
Overview of Process for Assignine Overall Safetv Significance

2IDPi I
| Decision 
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7.2 Summary of Results

The r esults of the compilation of risk infonnation and safety significant attributes should - Deleted: The results ofthe compilation

be documented for the IDP's use. Figure 7-2 provides an example. conceptual layout of att butes should be dnodctuetd sfor t
the information that summarizes the results and insihets that were Venerated in the IDP's use. Figure 7-1 provides an
categorization process and could be useful for the IDP. This format is for the purposes of example. conceptual layout of theinformation that is generated by this
identifvin the key in formation that should be commun icated to the IDP for use i their process and could be useful for the IDP
decision process. It is expected that additional information w ill be available at the IDP rhsformat is forthe purposes of

decision proces. It is expeted that addiional informaion will be aailable at tcntDP id indfwhatwhcoucduld ecommunicated

session that documents the basis for the summary example in the Figure 7-2. and is not required.1

At a minimum, the IDP should be provided with the following information for each
system function:

* System name

* The function(s) evaluated and the SSCs supporting those functions.

* The SSCs used as surrogates in the safety significance assessment.

* The results of the risk significance assessment for each hazard, and the integral
assessment.

* Any applicable insights from sensitivity studies.

* The results of the defense-in-depth assessment.

* A summary of the basis for the categorization recommendation to the IDP.

The assessment of overall safety significance from the PRA involves consideration of the
results of the categorization for each individual hazard and the integral assessment. The
following guidelines are provided to assist in the communication of the categorization
results to the IDP:

* If the SSC was found to be safety significant based on the internal events PRA
without consideration of sensitivity studies, then it should be recommended to the
IDP as safety significant.

* If the SSC was found to be of low safety significant based on the internal events
PRA, but was found to be potentially safety significant based on the fire, seismic,
other external hazards, or shutdown PRA assessments, then the integral assessment
should be relied upon.

* If the SSC was found to be safety significant based on sensitivity studies, this should
be communicated to the IDP, along with the base and integral significance for each
hazard.

------ ----------------- - {Formatted: Font: pt
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RISK SENSITIVITY STUDY Deleted: __

The final step in the process of categorizing SSCs into risk-informed safety
classifications involves the evaluation of the risk implications of changes in special
treatment. In general, because one of the guidingprinciples of this process is that - - Deleted: since

changes in treatment should not significantlv degrade performance for RISC-3 SSCs and - Deleted: .
should maintain or improve the erformiance of RISC-2 SSCs, it is anticipated that there . Deleted: would be expected to
would be little, if any, net increase in risk. maintain or improve in performance

This risk sensitivity study is made using the available PRAs to evaluate the potential
impact on CDF and LERF, based on a postulated change in reliability. It is not necessary
to address the cumulative impact of SSCs for hazards where screeninc tools such as SMA
were used because if they are included in the screening analysis they are considered high
safet signiricant. thus there would be no chance in treatment and to chance in
ILerfonnance. For categorizations that rely on PRAs. this sensitivity s useful because the - Deleted: This

importance measures used in the initial safety significance assessment were based on the
individual SSCs considered. Changes in performance can influence not only the
importance measures for the SSCs that have changes in performance, but also others.
Thus, the aggregate impact of the changes should be evaluated to assess whether new risk
insights are revealed. Risk sensitivity studies should be realistic.

For example, increasing the unreliability of all low safety significant SSCs by a factor of
2 to 5 could provide an indication of the potential trend in CDF and LERF, if there were a
degradation in the performance of all low safety significant SSCs. Such a degradation is
extremely unlikely for an entire group of components. Utility corrective action programs
would see a substantial rise in failure events and corrective actions would be taken long
before the entire population experienced such a degradation. In the extreme individual
components ould see variations in performance on this order, but it is exceedingly - - Deleted: may
unlikely that the performance of a large group of components would all shift in an
unfavorable manner at the same time.

IIIIiIzziJ

The risk sensitivity study should be performed by manipulating the unavailability terms
for PRA basic events that correspond to components that were identified in the
categorization process as having low safety significance because they do not support a
safety significant safety function. The basic events for both random and common cause
failure events should be increased for failure modes Liat could be impacted by the --
changes in special treatment.,

This sensitivity study should be performed for each individual plant system as the
categorization of its functions is provided to the IDP. A sensitivity study should be
performed for the system, and a cumulative sensitivity for all the SSCs categorized using
this process. This should provide the IDP with both the overall assessment of the
potential risk implications and the relative contribution of each system.

In cases where the categorization process identifies beyond design basis functions that

Deleted: expected to

Deleted: A factor of 2 to 5 is
appropriate as a sensitivity because it is
representative of the change in reliability
between a mean value and an upper
bound (95th percentile) for typical
equipment reliability distributions For
example, for a lognormal distribution the
ratio of 95th percentile to mean value
would be approximately 2.4 for an error
factor of 3 and 3.5 for an error factor of
10.

=
will be addressed for RISC-1. rxducing the unreliability of these safety significant SSCs -- Deleted: RzzII�
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by a similar factor may be called for, depending upon the specific changes in special
treatment. The cumulative changes in CDF and LERF computed in such sensitivity
studies should be compared to the risk acceptance guidelines of Reg. Guide 1.174 as a
measure of their acceptability. In addition, importance measures from these sensitivity
studies can provide insight as to which SSCs and which failure modes are most
significant.

It is noted that the recommended FV and RAW threshold values used in the screening
may be changed by the PRA team following this sensitivity study. If the risk evaluation
shows that the changes in CDF and LERF as a result of changes in special treatment
requirements are not within the acceptance guidelines of the Regulatory Guide 1. 174,
then a lower FV threshold value may be needed (e.g., 0.0025) for a re-evaluation of SSCs - ( Deleted: I

risk ranking. This may result in re-categorizingg1some of the candidate low safety - -( Deleted: 
significant SSCs as safety significant SSCs.

The results of an initial sensitivity study should be provided to the IDP as an indication of
the potential aggregate risk impacts. These sensitivity studies should be re-visited when
the IDP has completed its final categorization to assure that the conclusions regarding the
potential aggregate impact have not changed significantly. If the categorization of SSCs
is done at different times, the sensitivity study should consider the potential cumulative
impact of all SSCs categorized, not individual systems or components.
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9 IDP REVIEW AND APPROVAL

The IDP uses the information and insights compiled in the initial categorization process
and combines that with other information from design bases, defense-in-depth, and safety
margins to finalize the categorization of functions/SSCs.

9.1 Panel Makeup & Training

The IDP'is composed of knowledgeable plant personnel whose expertise represents the
important process and functional elements of the plant organization, such as operations,
design and engineering (e.g., systems, electrical, I&C including information technology,
nuclear risk management), industry operating experience, and maintenance. The panel
can call upon additional plant personnel or external consultants, as necessary, to assist in
the resolution of issues.

The precise makeup of the panel is up to the licensee. Experience, plant knowledge, and
availability to attend the majority, if not all meetings, are important elements in the
selection of IDP permanent members. In general, there should be at least five experts
designated as members of the IDP with joint expertise in the following fields:

* Plant Operations (SRO qualified),

* Design Engineering (including safety analyses),

* Systems Engineering,

* Licensing,

* Probabilistic Risk Assessment.

Members may be experts in more than one field; however, excessive reliance on any one
member's judgment should be avoided.

The licensee should establish and document specific requirements for ensuing adequate
expertise levels of IDP members, and ensure that expertise levels are maintained. Two
key areas of expertise to be emphasized are experience at the specific plant being

| evaluated and experience with the plant specificrisk infonnation relied upon in the Deleted: PRA analyses

categorization process.

The IDP should be aware of the limitations of the plant specific PRA and, where
necessary, should receive training on the plant specific PRA, its assumptions, and
limitations. This training is for DP familiarity (i.e., it is not intended to make the IDP
PRA "experts").

The IDP should be trained in the specific technical aspects and requirements related to
the categorization process. Training should address:
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1 The purpose of the categorization, including a list of exempted regulations for low
safety significant SSCs.

I * Te categorization process (e... a brief description of Fixture 2-1). - - Formatted: Bullets and Numbering )

* The risk-informed defense-in-depth philosophy and criteria to maintain this
philosophy,

a PRA fundamentals,

U
, 

5

Details ofthepiant-specific PRA analyses that are relied upon for the preliminary
categorization, including

- the modeling scope and assumnptions.
- interpretation of risk importance measures. and
- the role of sensitivity studies and chance in risk evaluations

- -- ( Deleted: relied upon I

* - - - Formatted: Bullets and Numbering 

AThe IDP process. including roles and responsibilities.

Each of these topics should be covered to the extent necessary to provide the IDP with a
level of knowledge sufficient to evaluate and approve SSC categorization using both
probabilistic and deterministic information.

IDP decision criteria for categorizing SSCs as safety significant or low safety significant
should be documented. A consensus process should be used for decision-making.
Differing opinions should be documented and resolved, if possible. However, a simple
majority of the panel is stifficient for final decisions regarding HSS and LSS.

The IDP should perform their activities in accordance with a procedure for determining
the safety-significance of a SSC, and for the review of safety-significant functions and
attributes to ensure consistency in the decision making process. The integrated decision
process should, where possible, apply objective decision criteria and minimize
subjectivity. The decisions of the IDP, including the basis, should be documented and
retained as quality records,_ .

- - Deleted: <#>The role of risk
importance measures including the use of
sensitivity studies, and¶
I
The assessment of SSC failure modes and
effects.

- - - Deleted: for the life of the facility

The IDP should be described in a formal plant procedure that includes:

* The designated chairman, panel members, and panel alternates;
* Required training and qualifications for the chairman, members, and alternates;
* Requirements for a quorum, attendance records, agendas, and meeting minutes;
* The decision-making process;
* Documentation and resolution of differing opinions; and
* Implementation of feedback/corrective actions.

I
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9.2 IDP Process

The preliminary categorization information generated as part of the categorization
process, including consideration of the role each function in the plant-specific risk
analyses and defense-in-depth, is provided to the IDP for review. The overall functional
categorization process to be used by IDP is shown in Figure 9-1.

Figure 9-1

IDP PROCESS
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The IDP reviews this preliminary categorization of system functions. In some cases,
where the functional role of multiple SSCs is similar, those SSCs may be considered at
the same time. For example, the suction and discharge isolation valves on a pump, may
have similar functional impacts and could be considered together the pumping function of
the system.

The initial steps of the IDP involve review of the primary technical bases for the initial
categorization: the basis for adequacy of the PRA results, the system function(s) and the
basis for their categorization. The appropriateness of the manner in which the SSC has
been reflected should be judged based on the scope of functions considered and the
manner in which thejisk information incorporatethose functions. If the IDP determines -_- Deleted:PRA analysecs

that the function has not been appropriately reflected, then it is returned to the
preliminary categorization process to be re-evaluated based on the insights from the IDP.

zI� I

Review of Safety Significant Functions

For those functions/SSCs determined to be appropriately reflected in the categorization,
the IDP should evaluate the key aspects of the recommended categorization. For RISC-1
and RISC-2 SSCs, if the IDP has determined that the SSC was appropriately reflected, _ Deleted: and it was categorized as

then the IDP cannot move that SSC to a l Safety s gnificant category For sfet - ' Deleted: RISC-I or RISC-2
sienificantSSCs the IDP reviews the SSC attributes identified in the categorization - Delted: saftysignificant
process including the design basis attributes (for RISC-l), any important to safety *'. Inserte: safey significant
attributes (for RISC-2) and any additional attributes that were identified as important to . ess
the core damage prevention and mitigation functions of the SSC. (Deleted: RISC-I

Deleted: sReview of Low Safetv-Significant Functions SSCs. which have high failure
probabilities (usually indicative of
screening values) and nm the screening

The IDP's role for these functions is to perform a risk-informed assessment of the SSC citeria solely on the basis of Fussell-

categorization including consideration of the risk information, defense-in-depth and Vesel importance. may have been

safety margins. identified as candidate safe-r significant

1

I

Review of Risk Information

I For functions/SSCs that havebeen identifiedascandidate loN safety significant, the IDP_- Deleted:not
should review the results to determine whether these functions/SSCs are not implicitly

| depended upon for risk-significant functions. The IDP should consider whether:. De

l

-I ew: detrnnune i
* Failure of the associated SSC(s) will significantly increase the frequency of an

initiating event, including those initiating events originally screened out of the PRA
based on anticipated low frequency of occurrence.

I
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I'
Failure of the fimctionfSSC will not compromise the reactor coolant pressure -- -- Formatted: Bullets and Numbering

boundary or containment integrity.

I * Failure of the associated SSC(s) will fail a safety significant function, including SSCs
that are assumed to be inherently reliable in the PRA (e.g., piping and tanks) and
those that may not be explicitly modeled (e.g., room cooling systems, and
instrumentation and control systems). ). "Function" here is considered to be one of
the "hieh level" Reneral mitigation categories such as "reactivity control". "hi
pressure RPV iniection from all sources". etc. Tat is. the IDP reviews the impact of
loss of the SSC aiainst the defense-in-depth remaining to perform the function.

* The function/SSC is necessary for safety significant operator actions credited in the
I PRA, including instrumentation and other equipment , --- -. Deleted: called for in procedures I

* Failure of the function/SSC will result in failure of safety significant functions/SSCs
in a manner that poses a risk impact (e.g., through spatial interactions).

I
I ~.- -_-___,. _.. _ - _ _ _ _ _ -_ _.--_.- _.- _ __..- _ _- -- __-

Review Defense-In-Depth Implications

When categorizing a function/SSCs as low safety significant, the IDP should consider
whether the defense-in-depth philosophy is maintained. Defense-in-depth may not be
julequate ifi

* The overall redundancy and diversitv among the plant's svstems and barriers is not
sufficient to ensure that no significant increase in risk would occur:

I Deleted: 
If any of the above conditions are true,
the IDP should

Deleted: use an

v Deleted: evaluate

I Inserted: e

I Deleted: ion to determine

Dekted: the impact of relaxing
requirements on SSC reliability and
performance. 1

, Deleted: is

.Deleted: considered

Deleted: the overall redundancy and
diversity among the plant's systems and
barriers is sufficient to ensure that no
significant increase in risk should occur
by the change in special treatment, and
that:

* Reasonable balance is not preserved among prevention of core damage, prevention or-,
containment failure or bvpynitiation of conse uences of an offsite release
(Section 7):

I * System redundancy, independence, and diversity is not preserved commensurate with
the expected frequency of challenges, consequences of failure of the system, and
associated uncertainties in determining these parameters (Section 7);

I'

Formatted: Bullets and Numbering

| * There is an over-reliance on programmatic activities and operator actions to - -
compensate for weaknesses in the plant design; and

( Deleted: no

I M rotential tor common cause fatlures Is not taKen into account In me rtsK analysis Delted: no

categorization. ADeleted:nc

I qualitativeev
If any of the above conditions for either the risk- in fomation or the defense-ill-depth impact ofrela

impl icdations areirueJpw safety significance can still be assigned, ifthe following reliability n
jondition is met: _ _(Deleted:

Deleted: on

Historical datashow that these failure modes are unlikely to occur,.leted: an

and e-ted:
Deleted: .

it

he IDP should perform a
aluation to determine the
sxing requirements on SSC
I performance.

ee or more of

r true
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| * Such failure modes can be detected andnitigated in a timely fashion.or,. . . . Deleted:.
a Condition monitoring - leading indicators

-- _ *. Deleted: Functions/SSCs identified as
Review Safety Maritin Implications i~~~~~~~~~~~~~~~~~~~~~~OW safety significant in theReview Safety Margin Implications categorization process, but having

potential safety significancc if common

Because te only requirements that are relaxed for low safety significant SSCs are those revfiwedby the aIPutodhmine

related to treatment. existing safetv marains for SSCs arising from the design technical appropriate sategies for reducing the

and functional requirements would remain. At is also required that there be reasonable stategias forctimon causf failures and

confidence that any potential increases in CDF and LERF be small from assumed could include recommending staggered
chances in reliability resulting from the treatment chances permitted by 50.69. As a tetin t ispcsionand/orcalibratienof
result. individual SSCs continue to be capable of performing their design basis functions. qpmen1
as well as to perform any be ond design basis functions consistent with the
categorization process and results. Therefore. it can be concluded that the sufficient
safety margins are presened. Consequently, no specific assessment of safety margin is - Deleted: The treatment of low safety
required by the IDP. ,-- . significant SSCs maintains design basis

required by the _IDP_ . _ _ _ _ _ .... _ _ _ . _ _ . _ _ ..... . _ _. functions. ecreforc, the functional
performance of these SSCs will be

Review of LSS SS~~~~~~~~~~~~~~~~~~~~~~~~~~~s ~asue mid safety, margin will beReview of LSS SSCs ' unaffeced. Ie potential reliability
impacts of the treatment changes are

The functions/SSCs initially categorized as LSSjav include nonsafetyrelated SSCs assssed in the sensitivity study to assure- ---------------------------- that potential changes in CDF and LERF
found in the categorization process to be of low safety significance. The IDP's role for arc not significant

these functions/SSCs is to ensure that the basis used in the categorization is technically Deleted: However, the IDP should
adequate. For SSCs, which are important to safety, the IDP must consider if the risk qualitatively review each functionlSSC

information used in the categorization process provides an adequate basis for '\ (LSS) to ensure that no significant

categorizing the SSC as RISC4. In general, the risk analyses should address the SSC impacts on safety margin would be
function(s) that caused it to be originally classified as important to safety in order for a expected: t
RISC4 categorization to bejustified. If the IDP concludes that the categorization of the Deleted: that

function/SSC as low safety significant is not justified, then the IDP can re-categorize the
SSC to RISC-2. In doing so, however, the attributes of the SSC should be identified to
ensure that any core damage prevention and mitigation attributes that the IDP felt were
significant are included in future treatment.
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10 SSC CATEGORIZATION

10.1 Coarse SSC Categorization

When the IDP approves the categorization of system functions, then the initial coarse
mapping of components to system function may be used to define the safety significant
SSCs. Thus, if a system function is found to be safety significant by the IDP, then all
components in the flowpath could be considered safety significant (HSS). In some cases,
components may support both safety significant and low safety significant system
functions. In these cases, if the SSCsupports ysafety s gnificant system function, then - - 4 Deleted: s
it should be considered safety significant. Likewise, if all system functions supported by Deleted: for
the SSC are low safety significant, then the SSC can be considered low safety significant.
For some systems, this may be adequate. In other cases, this approach may be found to
be too conservative, so a more detailed categorization may be utilized.

10.2 Detailed SSC Categorization

The necessity of addressing each component, or each part of a component is determined
by each licensee based on the anticipated benefit. A licensee may determine that it is
sufficient only to perform system or subsystem analyses. RISC categorizing all SS~s
within a svstem or subsystem according to whether the system or subsystem as a whole
perfomis a risk significant function (Section 10.1). In such cases, all the components
within the boundaries of the subsystem or system would be governed by the same set of
safety-significant functions. Each licensee has the option, based on the estimated benefit,
of performing additional engineering and system analyses to identify specific component
level or piece part functions and importance for the safety-significant SSCs.

I ej[iwo options can be explained in more detail as: - - Deleted: There

- - - I ~~~~~~~~~~~~~~~~~~~~~~~~~~Deleted: are 
I) Assignment of all SSCs in the flow path represented by the function to thesafet . - Deleted: RISC

significance classification of that function. While this is a conservative assignment, it
may best suit the cost-benefit assessment for0 69 foraparticular system That is, - Deleted: op i 2
the effort in going to the next step may not be commensurate with the benefits to be
derived.

2) Assignment of SSCs in the flow path represented by the function based on the
attributes of the function that the SSC satisfies. This applies primarily to categorizing
selected SSCs oniafety significant functions as low safety significant. I is ce - Deleted: high
the potential failure of an SSC is assessed in light of the safety significant function
attributes (e.g., allow flow, prevent flow, prevent fission product releases, etc.). The
following criteria can be applied to this process:

* The criterion for assignment of low safety significance for an SSC in aafety- - --- Delted: high
significant flow path is that its failure would not preclude the fulfillment of the
safety significant function. Specific considerations that would permit a low safety
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significance determination for an SSC in a safety significant functional flow path
I would include, but is not limited to:

o There is no credible active failure mode for the SSC that would prevent a
safety significant function from being fulfilled (e.g., a locked open or
locked closed valve, a manually controlled valve, etc.),

o An active failure for the SSC would not prevent a safety significant
function from being fulfilled (e.g., a vent or drain line that is not a
significant flow diversion path. SSCs downstream of the firstjsolation - Deleted: not exceeding I inch in

valve from the active flow path of the function, etc.), and diametr

o Instrumentation that would not prevent a safety significant function from Deleted: (second?)

being fulfilled (e.g., radiation monitors that do not have a direct diagnosis
function, etc.).

IDP Review of RISC 3 and RISC-4 Components

For SSCs that retain the categorization of the function that they support,ŽjnoDP review
should be required; there should be no differences from the assessments considered in the
initial IDP. For SSCs that are re-categorized to a lower classification (e.g., components
in a safety significant function that are determined to be low safetv significant based on
the above considerations), the new cateporization and its basis should be presented to
another session of the IDP. n this follow-up session, the IDP would be expected to
review the basis for the re-catevo ization and to assess the impact of this re-
categ-ori7ation on the risk imnortance and defense in depth implications using the same
criteria as in the oriainal IDP session for candidate low safety significant SSCs.

- - { Deleted: only minimal I
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11 PROGRAM DOCUMENTATION AND CHANGE CONTROL, In Dleted: PROCESS

1 0 CFR 50.69(f) includes reqtuirements for program documentation. change control and
records. In general, the implementation of 10 CFR 50.69 can be divided into two phases:
1) the initial implementation that includes the categorization of SSCs and the application
of treatment based on that categorization: and 2) the control of chances to the plant that
may impact those SSCs or their categorization basis followin- the initial implenigntation.
This section provides guidance on meeting te requirements of 10 CFR 50.69(f0 for these
two phases.

Formatted: Font: Bold

11.1 Initial Implementation --- Formatted: Bullets and Numbering

The nile requires the licensee or applicant to document the basis for categorization of any
SSCs subiected to the categorization process. The heart of this documentation is the
procedure used to conduct the categorization process, and a concise summary of the
results of the process. For RISC- I and RISC-2 SSCs. the documentation should include
information on any applicable safety-significant beyond design basis fnctions that were
identified. This information is important to the control of any subsequent chances
affectine these SSCs folloxvinr- initial implementation. For RISC-3 and RISC4 SSCs
this information should include the basis for concludinc that the SSC is low safety
significant.

For the purposes of this guidance. initial implementation refers to the first application of
the 50.69 rule to a particular system. This may be at the time the first system(s) are
catecorized under 50.69 or it may be at later time if the licensee chooses a phased
approach to categorization wherein onlv a few svstems are cateeorized each v'ear, fol
several vears.

The rule requires the licensee or applicant to update the FSAR in accordance with 10
CFR 50.71(e) to reflect which systems have been catecorized. Followinp NRC approval
to implement 1 CFR 50.69, any changes to the FSAR that reflect alternative treatment of
categorized systems should be captured in the licensee's FSAR update process. NEI 98-
03. Guidelines for Updating Final Safety Analysis Reports, provides ample guidance on
implementing the update process. Any clances to the FSAR associated with initial
implementation need not include a supporting review or evaluation uider 10 CFR 50.59.

Initial implementation mav entail chances to the licensee's quality assurance plan to
reflect alternative treatment for categorized systems. Any chances to the quality
assurance plan associated with initial implementation need not include a supporting
review under 10 CFR 50.54(a). In addition. anv regulatory commitments associated with
the special treatment requirements in 10 CFR 50.69(b)(1) for SSCs categorized as RISC-
3 are no longer applicable to these SSCs and may be dropped at tie licensee's discretion.

The waiver of supporting reviews under 10 CFR 50.59 and 10 CFR 50.54(a) is only
applicable to the initial implementation of 10 CFR 50.69. i.e.. for chances in treatment to
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Subsequent to initial implementation. any changes to alternative treatment for categorized
SSCs are subject to applicable change control requirements. e.x.. I0 CFR 50.59 and 10
CFR 50.54(a). and must continue to meet the alternative treatment requirements in 10
CFR 50.69.

Chanies to cateeorized SSCs not associated vith treatment continue to be ovemed by
the same applicable change control requirements. For RISC-I and RISC-2 SSCs that
have safetv-significant bevond desian bases functions, the licensee must also maintain
reasonable assurance that these functions will be satisfied followvina the chance.

The periodic update of the plant PRA may affect the results of the categorization process.
If the results are affected, the licensee must make adiustments as necessary to either the
categorization or treatment processes to maintain the validity of the processes.

For example. if nev infonnation results in a change in catecorization of an SSC from
RISC-3 to RISC-I. the licensee must reestablish the level of assurance consistent with its
safetv-sinificant treatment program that meets the applicable special treatment
requirements.

g Deleted: processtoincludeanl 1211

D4 Deleted: control program is n 

Inserted: 1 14
Deleted:1 ... 5

Deleted: Iso.69NRCsubmits 6

Inserted: described in the NR -... 17

D Ls,, eleted: ( .. 181 
g.;iDeleted: 1

g,, Deleted: the folloning process is used:

Deleted: FSAR. The tSO.59 c 19
Inserted: . 20

<.'a" Deleted: US

r '| Deleted: to assure that it reaso 22

\,> j. Inserted: S...Yet, in a risk-in .. 23
"I Deleted: onfiguration control

'I - { Insertedl: licensee's configuration

(,, Dekted: a licensee's

(_,Deleted': provision

^. Dekted: configuration

f Formatted ( 4

Ai (Inserted: licensee Makes a l.r..25

- ' Deleted: the
.

Inserted: for beyond design b(T..-i

it Inserted: <#>, such as
*.:',-0 .
1t II, Deleted: 60> and, as necessar(j2 7

Deleted: <#>the UFSAR, in -

'V Inserted: cj>. ...(

K, Deleted: <id'is

i, sr I Deleted: <#> not satisfying thq .OI
, :,,

Deleted: , Guidelines for Man ..1311

jeDeleted: vwo". 1.- 

Deleted: ould be made in accoFj 321
. ,12 . <

I Inserted: .as necessary ...sh f-Al
pj,f ' '. .--

Inserted: in accordance %ith s..131

i Deleted: C

Deleted: I to NRr3f5i

.-; Deleted: anges to NRC co-f..n[r3:; 

?11Inserted: The 50.59 change . 7l,......71 62 91. -
Inserted: use the NRC endorf ;a

A. Deleted: PRA.asnecessary, -391

/4p Deleted: impact SSC categorif-

I~l _ ... [41

it~~~~l ( ~~~~ .. [421

F' ... 43

.-.a ( .. [44

Il (. r461



I DRAFT NEI 00-04
Revision I)

| _, PERIODIC REVIEW - Deleted: 3

There are two separate and distinct periodic review elements associated with
implementing §50.69: (a) impact from planned SSC categorizations, and (b) periodic
reviews following the completion of the §50.69 categorizations.

In case (a), a planned and phased implementation of SSC categorization over several
years could result in later SSC categorization activities impacting earlier SSC
categorization schemes. As a penultimate step in developing the IDP recommendations
on the SSC categorization, a review of the impact of the current categorization activity on
previous categorizations should be performed. A determination needs to be made
whether the importance measures or the defense in depth implications considerations in
previous categorizations have been changed as a result of these later categorization
activities. f such chances are found. they should be presented to the 1DP for
consideration in their deliberations on te categorization of the latest system.

In case (b), the periodic review of chances that could impact the SSC categorization
following the completion of the 10 CFR 50.69 categorization activities, an evaluation is
performed on the SSC categorization impact from chances in eqUipment Verfonnance or
the introduction of new technical information. Plant chances that would impact the
categorization of SSCs should be prioritized to ensure that the most significant chanc-es
are incorporated as soon as practical.

The first step is to determine whether an immediate evaluation is necessary based on the
new information. An immediate evaluation and review should be performed if the new
information is associated with a RISC-3 or RISC-4 SSC and would have prevented, or
did prevent a safetv-significant function from beinc satisfied. If the new information
would not have inhibited a safetv-sienificant fnction, then the evaluation should be
performed in a tne frame that permits input into the licensee's general PRA update
activities.

Following revisions or updates to the PRA. a review of the SSC categorization should be
performed. Such reviews should include:

* A review of the PRA - - Formatted: Bullets and Numbering

• A review of plant modifications since the last review
* A review of plant specific operating experience that could impact the SSC

categorization.
* A review of the importance measures used for screening in the categorization

process4.

Additional guidance on PRA updates is provided in Section 5 of the ASME PRA
Standard.

| 4 If a review of the importance measures indicate that the SSC should be reclassified then both the relative
and absolute values of the risk metrics should be considered by the IDP
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In most cases. the categorization would be expected to be unaffected by chances in the
plant-specific PRA. However, in some instances, an updated PRA could result in new
RAW and F-V importance measures that are sufficiently different from those in the
original categorization so as to suggest a potential chance in the catecorization. In these
cases, the assessment of whether a chance in categorization is appropriate should be
based on the absolute value of the importance measures. The absolute importance is the
product of the base CDF/1,ERF and the importance measure ([RAW-1 or Fussell-
Veselv). This is done in order to not inadvertently assess an SSCs as safety significant
when its relative importance (FV and RAW) has gone up. but only due to a decrease in
overall CDF & LFRF. In cases where the importance measures are different between a
prior categorization and an updated result, the categorization reassessments of SSCs that
have been previously categorized should be based on the following table:

Table : -(Deleted:14

IMPACT OF PRA UPDATES ON CATEGORIZATION, - Deleted: ATER
. Deleted: ACTIVITIES

_Updated
Significance Updated

Prior jpdate(l Based on Absolute lJpdated
C:ategorization CDFILERF Importance Importance Categorization' :

Low Higher Safety-Significant Higher Safety-
Significant

Low Reduced/Same Safety-Significant Higher Safety-
Significant

Safety- ReducedlSame Low Lower Low
Significant

Safety- Higher Low Lower Low
Significant

-~1

Deleted: New

Deleted: New

Deleted: Existing

Deleted: New

Deleted: New i

When a change to the cateporization of an SSC is suggested either by a chance in plant
design or operation that would prevent a safetv-significant function from being satisfied
or bv a chance in the PRA model as determined from the absolute importance measures,
they should be presented to the IDP for concurrence. n these cases, the IDP would
assess the basis for the re-categorization bv:

* Review of the primary technical bases for the initial cateeorization, including the r- -- Fomatted: Bullets and Numbering
system fnction(s), the risk importance and the basis for their original
catecorization,

* Review of the technical basis for the chance (in paint deisen and operation of
PRA model) that has resulted in a suggested chance to the SSC categorization
including the appropriateness of the manner in which the SSC has been reflected
as a result of the chance. and

* Review of the new risk importance and defense in depth implications.

The IDP has the final decision regarding the suggested r-categorization.
-- Deleted:¶
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APPENDIX A

GLOSSARY OF SELECTED TERMS

Beyond design basesfunctions are those functional requirements that have been
identified by a risk-informed evaluation process as being safety-significant yet are not
encompassed by the original licensing basis for the facility

Common causefailure (CCF) - See ASME PRA Standard

Core damage - See ASME PRA Standard

Core daniagefrequency (CDF) - See ASME PRA Standard

Defense-in-depth is the application of deterministic design and operational features that
compensate for events that have a high degree of uncertainty with significant
consequences to public health and safety.

Design bases - See 10 CFR 50.2

Designfunctions - See NEI 96-07

Design basesfunctions - See NEI 97-04

Dependency - See ASME PRA Standard

Diverse - replication of an activity or structural, system, train or component requirement
using a different design or method.

Evaluation is defined as an analysis (traditional or computer calculations), a review of
test data, a qualitative engineering evaluation, or a review of operational experience, or

| any combination of these elements .. .- Deleted: (industy FSARs)

Fussell-Vesely (Fo importance measure - See ASME PRA Standard

Large early release - See ASME PRA Standard

Large early releasefrequency (LERF) - See ASME PRA Standard

Probabilistic risk assessment (PRA) - See ASME PRA Standard

Plant-specilke Risk Iformation - Plant-specific evaluations of beyondl design basis
capability used in the categorization process including PRAs, FIVE, seismic margins
assessments, shutdown safetv assessments. etc.
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Redundant - duplication of a structure, system, train, or component to provide an
alternative functional ability in the event of a failure of the original structure, system,
train or component

Risk - See NUMARC 93-01, Rev 2

Risk achievement worth (RA adz importance measure - See ASME PRA Standard

Safet-related structures, systems and components - See 10 CFR 50.2

Safety-Significant structures, systems and components are those structures, systems and
components that are significant contributors to safety as identified through a blended risk-
informed process that combines PRA insights, operating experience and new technical
information using expert panel evaluations.

Severe accident - an accident that usually involves extensive core damage and fission
product release into the reactor vessel, containment, or the environment.

Train - See NUMARC 93-01, Rev 2
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APPENDIX B

SUBMITTAL OUTLINE/EXAMPLE

OPTION 2
PROGRAM SUBMITTAL

Owner/Licensee Name

Subject Plant
Unit

NRC Docket Number

NOTE: Items shown in italics reflect plant-specific information that needs to be provided
in an actual Option 2 submittal.
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Option 2 Implementation Plan
Subject Plant

Unit
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5. References

Appendix Details of Exceptions to NRC Endorsed Categorization Methods
(if applicable)
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INTRODUCTION

The objective of this submittal is to request adjustment to the scope of equipment subject
to NRC special regulatory treatment (controls) per the regulatory process prescribed in 10
CFR 50.69, "Scope of Structures, Systems and Components, Governed by Special
Treatment Requirements." The assessment and safety categorization of the structures,
systems and components referenced in this submittal will be performed in accordance
with NEI 00-04, " 10 CFR 50.69 SSC Categorization Guideline" and with Reg. Guide
1.*** *. Licensee's name and unit number, takes exception to NEI 00-04 and Reg.
Guidel.*** in the following areas:

0 Licensee lists the exceptions

The technical basis for these exceptions and the basis for the alternative approach are
provided in the Appendix to this submittal.

Background

The intent of the 10 CFR 50.69 regulatory initiative is to adjust the scope of equipment
subject to special regulatory treatment (controls) to better focus licensee and NRC
attention and resources on equipment that has safety significance. NEI 00-04 uses an
integrated decision making process to define the scope of equipment that should be
subject to NRC special treatment provisions.

The process identifies and categorizes the set of equipment that is safety-significant by
blending risk insights, new technical information and operational feedback. A central
task in the implementation of the §50.69 initiative is the use of groups of experienced
licensee-designated professionals to make equipment categorization determinations.
Treatment is then applied As prescribed in §50.69 consistent with the revised equipment
safety categorizations.

SSC SCOPE & APPROACH

Scope of SSCs selected for §50.69 safety categorization assessment

The following systems are the scope of applicability for the implementation of §50.69 at
subject plant, unit, under this submittal.

* List the selected systems that are the subject of this approval request and that are
being subject to the revised categorization process
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Approach

The SSCs from the above systems will be placed in four categories as defined by 10 CFR
50.69 using the NRC endorsed NEI 00-04, except as described in the Appendix.

The categorization process uses an integrated decision-making process to determine SSC
categorization by blending plant specific risk insights; operational feedback and
experience (industrywide and plant specific); and new technical information.

Sensitivity studies will be performed in accordance with NEI 00-04, and the results
assessed against the criteria defined in Regulatory Guide 1. 174, An Approachfor Using
Probabilistic Risk Assessment In Risk-Informed Decisions On Plant -Specifc Changes to
the Licensing Basis. The impact of changes to SSC categorization and controls will be
monitored through periodic PRA updates, as determined by industry consensus standards.

Consistent with Reg. Guide L.***, this submittal, as a risk-informed application, meets
the intent and principles of Regulatory Guide 1.174 as described below:

* The Proposed Change Meets the Regulations - The changes in special treatment
are made under IOCFR50.69.

* The Proposed Change Is Consistent With The Defense-In-Depth Philosophy -
The recategorization and treatment process provides reasonable assurance that
safety functions are maintained. Therefore, defense-in-depth will not be impacted.
As part of the categorization process, a review is performed which assesses the
role the SSC plays in ensuring defense-in-depth.

* The Proposed Chance Maintains Sufficient Safety Margins - The recategorization
and treatment process provides reasonable assurance that safety-significant
functions are maintained. In addition, there will be reasonable confidence that the
design bases will be maintained. Therefore, safety margins will not be impacted.

* Any Increases in Core Damage Frequency or Risk Should Be Small and
Consistent With the Intent of the Commission's Safety Goal Policy Statement -
They are-categorization and treatment process provides reasonable assurance that
safety functions are maintained. Risk sensitivity studies will be used to
demonstrate that no significant change in CDF and LERF.

* The Impact Of The Proposed Chance Should Be Monitored Using Performance
Measurement Stratecies - Performance monitoring strategies will be employed as
part of the treatment process.

Integrated Decision-Making Panel (IDP)

A licensee-designated integrated decision-making panel will make the determination on
SSC categorization. The IDP will be responsible for oversight of the categorization

Deleted: Schedule for
Implementations

Provide schedulefor implementing SSC
categori:nalion

The Director of NRR will be informed of
changes to the SSC scope of applicability
for #50.69 prior to implementing #50.69
on these systems, or in major changes in
the schedule for implementation that
result in an extension to the
categorization activities, for the systems
referenced above, in excess of 12 months.1
1
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process, review and approval of SSC categorization, and procedure and working practice
development.

Procedures will be developed and approved in accordance with plant name procedures to
control and document IDP activities and assure consistency in the decision-making
process. The IDP panel members are:

* Listpanel members, titles, and briefsummary ofplant/experience
* List ofprocedures

Application of NRC Special Treatment Requirements

The revised SSC scope will be applied to the following special treatment requirements

* List the selected NRC special treatment requirements or just reference §50. 69.

Change Control Provisions

The existing regulatory change control provisions prescribed in 10 CFR 50.59, "Changes,
Tests and Experiments;" 10 CFR 50.54, "License Conditions;" 10 CFR 50.69; and as
amplified in NEI 00-04 will be used to control changes to plant configuration, SSC
categorization, and treatment requirements. These measures include a change control
process for changes that could impact a beyond design basis function, as described in
NEI 00-04. Changes to the PRA will be controlled through the application of NEI 99-04,
Revision 1, "Guidelines for Managing NRC Commitment Changes."

CATEGORIZATION BASIS

The Subject Plant has performed a PRA that estimates core damage frequency and large
early release frequency due to internally initiated events and internal flooding. Other
important risk contributors, such as seismic risk, fire risk, other external event risks (high
winds, tornadoes, etc.) during power operation, and risk during outage conditions have
also been analyzed using methods that involve use of a PRA to quantify these risk
impacts, or may involve simplified analyses or qualitative methods, or a combination of
these methods.

The Subject Plant PRA is capable of quantifying core damage frequency (CDF) and large
early release frequency (LERF) for power operations due to internal events and reflects
the as-built and as-operated plant.

Plant-Specific Risk Information

The existing CDF and LERF values at the time of preparing this submittal are:
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CDF - Plant specific information
LERF Plant specific information

Other plant specific PRA information should be described, such as:
The specific risk analyses to be utilized;
The bases for determining that the analyses are both applicable and useful

in categorization

Characterization of PRA Oualitv

PRA input into the categorization process includes internal events PRA analyses and risk
assessments encompassing external and shutdown events. The Subject Plant's PRA
meets accepted attributes and characteristics as defined in Reg. Guide 1.*** and has been
subject to the Industry Peer Review Process for PRAs as described in NEI 00-02,
"Probabilistic Risk Assessment (PRA) Peer Review Process Guidance".

The Subject Plant to provide the following information on the Internal Events PRA:

* A basis for why the internal events PRA reflects the as-built, as-operated
plant.

* A high level summary of the results of the PRA peer review of the internal
events PRA, including elements that received grades lower than 3.

* The disposition of any peer review fact and observations (F&Os) classified as
A or B importance.

* Provision of information identified in the NRC reviewv of NEI 00-02, NRC
letter to NEI dated April 2, 2002, NRC Staff Review Guidance for PRA
Results used to Support Option 2 Based upon NEI 00-04, "10 CFR 50.69 SSC
Categorization Guideline," Supported by NEI 00-02, "Probabilistic Risk
Assessment Peer Review Process Guideline."

The Subject Plant provides the following additional information on other PRA Analyses,
[If applicable]

* A basis for why the other licensee specific] isk information (eg., external
events and shutdown) adequately reflect the as-built, as-operated plant.

* A disposition of the impact of the significant peer review findings on the other
PRA analyses.

* Identification of and basisfor any sensitivity analyses necessary to address
issues identified in the other PRAs.

* Site snecific seismic hazard curve. 4*

_ Deleted: PRA analyses
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DOCUMENTATION UPDATE

The documentation on the § 50.69 categorization process and the list of SSCs that have
been subject to the categorization process will be stored in a readily retrievable form for
use by the Subject Plant and review by the NRC.

Documentation relating to the categorization process, including the assumptions and - Formatted: Line spacing: single
results, will be retained for the ife of the facil itv These records will be maintained _- eleted: at least five years after
consistent with the Subject Plant's configuration control and document management completion of the categoization process,o ti l patspecific PRA a,.d, if
procedure(s) * * *X. The Subject Plant's design change process will be revised to reflect necs the SScateSorization is
the availability of new information that will be reviewed as part of change process. update
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Basis and Alternative SSC Categorization Methodolozv for
Exceptions to NEI 00-04 Cate2orization Process for 10 CFR 50.69
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