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i 19.0 USE OF PRA IN REGULATORY ACTIVITIES: CENERAL GUIDANCE

INTRODUCTION

.The purposes of this standard review plan (SRP) are to identify the roles and
responsibilities of organizations in the NRC that participate in risk-informed

-(CLB)ys of licensee proposals for changes to a plant's current licensing basisrevie
' The SRP identifies the types of information that may be used in.

each activity and provides general guidance on how the information from a
probabilistic risk assessment (PRA) can be combined with other pertinent ~
information in the process of making a regulatory decision.

The guidance in this document is a logical extension of current NRC policy on
the use- of PRA in _ regulatory activities which is documented in the
commission's PRA policy statement and PRA implementation plan (references 1, 2
and3). In developing this document, the staff has considered the NRC
reguldtory guide on the use of PRA in risk-informed regulatory applications',
draft Regulatory Guide DG-1061 (Reference 5) and the relevant industry
guidance documented in Reference 4. In addition, reference will be made to

.other SRP chapters which provide additional guidance for the review of
specific applications of PRA in regulated activities.

Risk-informed decisionmaking will be based on the following approach. The
design, construction, and operational practices of the plant being analyzed
'are expected to be. consistent with its CLB. The risk evaluations performed to
justify regulatory changes are expected to realistically reflect the plant- !

specific design, construction, and operational practices. The PRA analyses i

should be as realistic as practicable, and should address significant j

uncertainties. Results of these risk analyses will be part of the input to i

the decision process that evaluates margin in plant capability (both in ;

performance and in redundancy / diversity). The decision process will use the ,

,

- This SRP adopts the 10 CFR Part 54 definition of current Licensing basis,. i.e., =CLB is the set
of NRC requirements appliceble to a specific plartt and a licensee's written camioitments for ensuring j

cespLlance with and operation within applicatie NRC requirements and-the plent specific design bests .

(including att modifications and additions to such censitaants over the life of the License) that are . |

docketed and in effect. ; The CLB includes the NRC regulations contained in 10 CFR Parts 2, 19, 20, 21, 26, |.

30, 40, 51, 54, 55, 70, 72, 73, 100 and appendices thereto; orders; ticense condittens; esemptions; and
technical specifications. It also includes the plant specifle design-bests infonsstien defined in 10 CFR

. 50.2 as documented in the most recent finst safety analysis report (FsAR) as required by 10 CFR 50.71 and
the Licensee *e comunitments remaining in effect that were made in docketed licensity cor, _ .1 e such as .

Licensee reopenses to NRC buttetins, generic letters, and enforcement actions, as well as Licensee |
commitaants documented in NRC safety evetuations or Licensee event reports." !
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risk results in a manner which complements traditional engineering approa
and supports the defense-in-depth philosophy and preserves safety margins.ches .

'
.

Risk analysis will inform, but will not determine regulatory decisions. -

ROLES AND RESPONSIBILITIES
|

Depending on the technical nature of a licensee's request, an appropriate I
technical review branch in the Office of Nuclear Reactor Regulation (NRR) will J

.' serve as the primary review.-branch and, as such, has overall responsibility - - '

for leading the technical review, drafting the staff safety evaluation report
(SER) or other appropriate regulatory document, and coordinating any input
from other technical review organizations. The responsibilities of specific
review organizations that will normally play a role in reviewing risk-informed
proposals are listed below.

'The Probabilistic Safety Assessment Branch (SPSB), at the request of the l
primary review branch, is responsible for review of the PRA information and i

findings submitted by the licensee. Review support includes the assessment of i
the adequacy of the scope, level of detail and quality of the PRA used by the

.

licensee to support.the regulatory change and the applicatton of risk related i
acceptance guidelines-to support decisionmaking. !

]hg Reactor Systems Branch (SRXB), .at the request of the primary review branch
or SPSB, provides support in accident sequence modeling, including treatment
of reactivity and thermal-hydraulic phenomena, system response, and the
implementation of emergency operating procedures and abnormal operating

,

procedures.

The Containment and Severe Accident Branch (SCSB), has primary responsibility. i

.for review of any containment response and containment integrity information ,

submitted by the licensee in support of a request for regulatory action. |
!

The re raency Prenaredness and Radiation Protection Branch (PERB) has primary
.

j
responsibility for review of any evaluations of radionuclide contamination or ;

public health effects submitted by a licensee in support of a request for |regulatory action.
,

The Office of Nuclear Reaulatory Research (RES), at the request of the primary )review branch, provides technical support in areas involving all aspects of i
PRA, severe accident ~ phenomenology and engineering studies. ;

' The Office for Analysis and Evaluation of Operational Data (AEOD), at the
request of the primary review branch, provides generic and plant-specific data ,

on the frequency,of initiating events, common cause failures and human errors !
from operating experience. !

(
The Reaional Offices, at the request of the primary review branch, provides !
information on licensee operational experience.in areas of system performance, t
operator performance, risk management practices and management controls. i

!
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I. AREAS OF REVIEW

The NRC's PRA Implementation Plan (reference 1) identifies a wide scope of
regulatory activities for which PRA can play a role. This scope includes

,

activities which require NRC review and approval and other activities which !
are considered internal to NRC and affect licensees and applicants in a less
direct manner, e.g., generic issue prioritization. This Standard Review Plan
chapter deals only with licensing amendment requests submitted for NRC review
and approval for which PRA can play an effective role in the decisionmaking
process. General review guidance for applicable activities is presented in
this SRP. In addition, application-specific SRP chapters are available to
provide additional guidance for several activities. Examples include:

Changes to allowed outage times (A0T) and surveillance test intervals |
*

(STI) in plant-specific technical specifications;

Changes in scope and frequency of tests on pumps and valves in a*

licensee's inservice test (IST) program;

Chunges in scope and frequency of inspections in a Hcensee's inservice !
e

inspection (ISI) program; and |

Grading af activities in the licensee's quality assurance (QA) program..

Draft regulatory guide DG-1061 defines an acceptable approach to analyzing and I
evaluating proposed CLB changes. This approach supports the staff's desire to
base its decisions on the results of traditional engineering evaluations,
supported by insights (derived from the use of PRA methods) on the risk
significance of the proposed changes. The decision process leading to the
proposed change is expected to be done in an integrated fashion (considering ,

traditional engineering and risk information) and may be based upon
{qualitative factors as well as quantitative analyses and information.

As discussed later in this section, the scope of the staff review of a risk-
informed application will depend on the specifics of the application.
However, this scope should include a review of the four-element approach as '

suggested in chapte,r 2 of draft Reg Guide DG-1061. The areas of review for
each of these elements are summarized below.

Element 1: Define the Proposed Change

The objective of this element is to provide the groundwork for the evaluation ,

of safety impacts of the proposed change. Areas of review in this element
therefore includes an evaluation of: the proposed change in light of the CLB;
the structures, systems and components (SSCs), procedures and activities that
are covered by the proposed change; the method of analysis; and the available
engineering studies and risk evaluation findings that are relevant to the
proposed change.

,

3 SRP Chapter 19, REV L 03/27/97
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i
Element 2: Conduct Engineering Evaluations i

!

In this element, the reviewer should evaluate the proposed change to ensure I

that defense-in-depth and safety margins are_ maintained, and that the !
calculated change in plant risk is within the guidelines specified in DG-1061. ;

The proposed' changes are to be evaluated in light of.the licensee's risk
management approach in which the licensee is using risk- analysis to improve
operational and engineering decisions-and not just to eliminate requirements e

the licensee sees as undesirable, and that cumulative risk impacts are i
appropriately factored into the decision process. !

Element' 3: Develop Implementation and Monitoring Strategies )
!

Implementation and monitoring strategies can provide early indication of plant |
performance under the proposed changes and these strategies are therefore .

important in applications where there is some uncertainty in evaluation models !
and/or data. As.such, the review scope should include provisions to ensure !

that the licensee proposed process-for implementation and monitoring is !
adequate to in part account for uncertainties with regard to plant performance I

under-the proposed change. {
:

Element 4: Document Evaluations and Submit Request j
i

The reviewer should assure.that the submittal includes sufficient information i

.to support conclusions regarding the acceptability of the proposed change and |
__

that archival documentation of the evaluation process and findings is . 1
maintained and available for staff audit and review. The reviewer should also '

assure.that the appropriate regulatory action is requested, for example, a |
license amendment, an exemption, or_ a change to technical specifications. |
Where appropriate, these actions should include enhancements in regulatory i-

requirements to preserve the assumptions in the supporting risk analysis, and i

to assure that high risk significant SSCs. not _ currently subject to regulatory .

control will be subject to requirements commensurate with their risk !
significance. Finally, the reviewer should assure that CLB changes are j
appropriately included in a Safety Analysis Report update as necessary. .

I
Application-Specific Reviews- )

!

This SRP chapter is written to provide guidance for a full scope review of j

applications in risk-informed regulation where evaluation findings are i

dependent on the numerical values of risk indices and where a broad set of !

scenarios and plant operating modes may be affected. Where it is determined
that an; application could justify a review that .is-less than full scope, the ;

reviewer should choose the relevant and applicable parts of this SRP for i
guidance. In addition, some applications may be supportable without resort to j
the level of. integration and quantitative perspective afforded by PRA, and
correspondingly, little or no staff review of the PRA may be necessary.
Application-specific SRP_ chapters (where available) will provide additional
guidance in this area.

4 SRP Chapter 19, REV L 03/27/97 ]
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II. REVIEW GUIDANCE AND PROCEDURES

II.I General

For each risk-informed application, reviewers should ensure that the following
principles for risk-informed decisionmaking are met (SRP sections dealing with

.each ptinciple are provided in parenthesis):
,

The proposed change meets the current regulations. This principle*

applies unless the proposed change is explicitly related to a requested
exemption or rule change (i.e., a 50.12 " specific exemption" or a 2.802
" petition for rulemaking") (section 11.3.1);

Defense-in-depth is maintained (section II.3.1);=

Sufficient safety margins are maintained (section II.3.1);*

Proposed increases in risk and their cumulative effect are small, and*

these changes do not cause the NRC Safety Goals to be exceeded (sections
11.3.2 and II.3.3); and j

Performance-based implementation and monitoring strategies are proposed |*

that address uncertainties in analysis models and data, and provide for
timely feedback and corrective action (section II.4).

In demonstrating the above, reviewers should ensure that the following have
been addressed as part of the submittal:

All safety impacts of the proposed change are evaluated in an integrated=

manner as part of an overall risk management approach in which the
licensee is using risk analysis to improve operational and engineering
decisions broadly and not just to eliminate requirements the licensee
sees as desirable. The approach used to identify changes in
requirements was used to identify areas where requirements should be
increased as well as where they could be reduced (section 11.3.3);

The acceptability of the proposed changes is evaluated in an integrated*

fashion that ensures that all principles are met (section 11.3.3);

Increases in estimated C0F and LERF resulting from proposed CLB changes*

are limited to small increments (section 11.3.2);

The scope and quality of the engineering analyses (including traditional*

and probabilistic analyses) conducted to justify the proposed CLB change
are appropriate for the nature and scope of the change and are based on
the as-built and as-operated and maintained plant (section 11.3.2);

Appropriate consideration of uncertainty is given in analyses and*

5 SRP Chapter 19, REV L 03/27/97
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interpretation of findings (section 11.3.2);

The plant-specific PRA that is used to support licensee proposals has*

been subjected to quality controls such as an independent peer review
(section 11.3.2); and

Data, methods, and assessment criteria used to support regulatorya

decisionmaking are available for public review (section 11.5).

II.2 Element 1: Define the Proposed Chanog

In this element, the reviewer should verify that enough information is
provided to meet the staff's expectation that all potential safety impacts
have been identified and evaluated. In addition, the reviewer should be
satisfied that, where appropriate, the licensee has identified design and
operational aspects of the plant related to the change request that should be
enhanced consistent with an improved understanding of their safety
significance based on the methodology use to support the proposed relaxation
in regulation. These enhancements should be appropriately-reflected in
licensing basis changes (e.g., technical specification, license conditions,
and FSAR)

The proposed changes should be reviewed with regard to the current licensing )
basis. The licensing basis of the plant documents how the licensee satisfies
certain basic regulatory requirements such as diversity, redundancy, defense-
in-depth, and the General Design Criteria.

Engineering (or other pertinent) analysis and data that identify the safety
margins or plant activities conducted to preserve those margins should be
reviewed. If exemptions from regulations or relief requests are needed to
implement the licensee's proposed change, the reviewer should ensure that the
appropriate requests accompany the licensee's submittal.

|

The reviewer should verify that available documents reflecting traditional I

engineering concepts and principles have been identified and appropriately
used. Among the non-PRA sources of information that should be examined to
support the evalbation of safety significance are the safety insights
developed in licensing documents including the Final Safety Analysis Report,
and the bases for Technical Specifications such as Limiting Conditions for
Operation (LCOs), Allowed Outage Times (A0Ts), and Surveillance Requirements
(SRs).

Where available, plant specific data and operational information should be
factored into the evaluation process. Reviewers should consider the way in
which the issues at hand are reflected in operational data. Useful insights

'from plant specific operating experience can also be obtained from inspections
that follow incidents at the facility, including NRC incident investigation i

and augmented team inspections, INPO incident assessments documented in

6 SRP Chapter 19, REV L 03/27/97
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|
| significant operating event reports, licensee follow-up investigations and

routine inspections by NRC resident inspectors. Inspection results can
provide valuable qualitative insights in areas such as human performance,
management controls, adequacy of procedures and root causes of events which
are often difficult to treat with precision in a PRA.

1
Finally, as part of the initial review of the licensing amendment, the '

reviewer should determine if the scope of the impact of the proposed change
has been adequately characterized (specifically, if all SSCs affected by the
proposed change have been identified) and if the analysis performed and
submitted have the scope and depth needed to adequately characterize the
impact of this change.

1

11.3 Element 2: Conduct Enoineerino Evaluations

In order for the staff to make findings of acceptaMiity regarding a proposed
license amendment, the staff position should be based on an integrated
assessment of traditional engineering evaluations and probabilistic ,

!

information. Specific evaluations expected to be performed by the licensee
are described in section 2.4 of draft reg guide DG-1061. The scope and
quality of the engineering analyses conducted to justify the proposed change
should be appropriate for the nature and scope of the change. Types of
traditional engineering and probabilistic information which should be included
in submittals are described in section 3 of the draft guide. '

The results of this element should be reviewed to determine if the following
principles for risk-informed decisionmaking are satisfied: the proposed change
meets current regulations unless the change is explicitly related to a
requested exemption or rule change; defense-in-depth is maintained;
sufficient safety margins are maintained; and proposed increases in risk and
their cumulative effect are small, and these changes do not cause the NRC
Safety Goals to be exceeded.

11.3.1 Evaluation of Defense-in-Depth Attributes and Safety Marains

A review of the engineering evaluations should be performed to demonstrate
that the principles identified in Section II.1 are not compromised. These :
evaluations should include not only the traditional design basis accident ;

(DBA) analyses, but also evaluations of the defense-in-depth attributes of the '

plant, safety margins, and risk assessments performed to obtain risk insights I

and quantification of the impact of the proposed change. !

11.3.1.1 Defense-in-Depth

Defense-in-depth is defined as a philosophy which ensures that successive
measures are incorporated into the design and operating practices for nuclear
plants to compensate for potential failures in protection and safety measures.

7 SRP Chapter 19, REV L 03/27/97
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In risk informed regulation, the intent is to assure that the philosophy of'

defense-in-depth is maintained, not to prevent changes in the way defense-in-
depth is achieved. The defense-in-depth philosophy has been and continues to
be an effective way to account for uncertainties in equipment and human
performance. In some cases, risk analysis can help quantify the range of
uncertainty; however, there will likely remain areas of large uncertainty or
areas not covered by the risk analysis. Where a comprehensive risk analysis
can be performed, it can be used to help determine the approximate extent of
defense-in-depth (e.g., balance among core damage prevention, containment
failure and consequence mitigation) to ensure protection of public health and
safety. However, because all aspects of defense-in-depth are not reflected in
PRAs, appropriate traditional defense-in-depth considerations should also be
used to account for uncertainties.

Preservation of Multiple Barriers for Radioactivity Release

Defense-in-depth can be argued based on considerations of the barriers that
prevent or mitigate radioactivity release. Release of radioactive materials
from the reactor to the environment is prevented by a succession of passive
barriers: fuel cladding, reactor coolant pressure boundary, and containment
structure. These barriers, together with an imposed exclusion area and
emergency preparedness, are the essential elements for accident consequence
mitigation. Given these multiple barriers, assurance of safety is provided by
application of deterministic safety criteria for the performance of each
barrier, and design and operation of systems to support the functional
performance of each barrier.

In maintaining the defense-in-depth philosophy, the proposed license amendment
should not result in any substantial change in the effectiveness of barriers.
The following are review objectives to ensure that the proposed change
maintains appropriate safety within the defense-in-depth philosophy:

the change does not result in a significant increase in the existing*

challenges to the integrity of the barriers;

probability of failure of each barrier is not significantly changed by*

the proposal;

new or additional failure dependencies are not introduced among barriers*

that result in a significant increase in the likelihood of failure
compared to the existing conditions; and

the overall redundancy and diversity in the barriers is sufficient to bea

compatible with the risk acceptance guidelines.

In demonstrating the above, it is a staff expectation that, for the proposed
change:

s

a reasonable balance among prevention of core damage, prevention of*

8 SRP Chapter 19, REV L 03/27/97
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containment failure, and consequence mitigation is preserved;

over-reliance on programmatic activities to compensate for weaknesses in*

plant design is avoided;

system redundancy, independence, and diversity are preserved,*

commensurate with the expected frequency and consequences of challenges
to the system;

defenses against potential common cause failures are preserved and thee

introduction of new common cause failure mechanisms is assessed;

independence of barriers is not degraded; and*

defenses against human errors are preserved.a

The above elements can be addressed by using qualitative or traditional
engineering arguments or by using PRA results contained in the model sequences
and cutsets.

Role of PRA in Review of Defense-in-Depth

In addition to the usual quantitative risk indices, PRAs provide important
qualitative results, namely, the accident sequence minimal cutsets. Each
accident sequence minimal cutset is a combination of passive and active SSC
. failures and human errors that would cause core damage or a radioactivity
release. The cutsets therefore directly show one particular aspect of
defense-in-depth, in that they reveal how many failures must occur in order
for core damage or a radiological release to occur. The minimal cutsets
therefore show the effective redundancy and diversity of the plant design.

Events appearing in each minimal cutset are, in most cases, targeted by
programmatic activities to assure the reliability of the associated SSC.
Specific activities that are important in maintaining reliability of a
component include: inservice testing, inservice inspection, periodic
surveillance required by Technical Specifications, quality assurance, and
maintenance. Therefore, when a review of the minimal cutsets shows areas
where redundancy or diversity are already marginal, it would arguably be
inappropriate to reduce the level of activities aimed at ensuring SSC
performance, unless the activities can be shown to have little or no effect on
SSC performance or if it can be shown that uncertainties in the performance of
the elements in this cutset are well understood and quantified. It is also
possible that compensating or alternative activities could be proposed to
provide assurance of SSC performance. The objective of this review is to
avoid completely relaxing the defense-in-depth posture at points at which the
plant design has the least overall functional independence, redundancy, and/or
diversity. On the other hand, in areas where a plant has substantial
redundancy and diversity, defense-in-depth arguments used to justify
relaxations should be given appropriate weight. |

|

9 SRP Chapter 19, REV L 03/27/97 |
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As part of the review of defense-in-depth, the effects of multiple component
failures that could potentially result from the proposed change should be
evaluated. For example, if all events in a cutset have been proposed for a
reduction in requirements, the reviewer should ensure that the effect of the
change is modeled properly and that the change does not have an adverse effect
on defense-in-depth.

Finally, in the review of sequence cutsets, attention should be given to
potential over-reliance on programmatic activities or operator actions that
compensate for weaknesses in the plant design. For example, proposed
maintenance and surveillance activities should complement and not replace
proper plant design,

11.3.1.2 Safety Margins

In the determination of the design performance characteristics of a system,
safety margin represents an allowance for uncertainty in SSC performance.
Current safety analysis practices incorporate consideration of margin in most

As examples, many engineering standards, licensing-analyses, andareas.
technical specifications take margin into account.

Incorporating margin can result in over-designing of components, incorporation
of extra system trains or extre systems, or in conservative operating
requirements for systems and components. Therefore, some licensee
applications will seek to reduce this margin in some areas. Reduction of i

margin should appropriately reflect the current understanding of existing
uncertainties and the potential impact of the proposed change.

Therefore, as part of the review of the impacts of a proposed change, its
effects on safety margins should be evaluated. For example, the reviewer
should establish that- -

1

engineering codes and standards or alternatives approved for use by the.

NRC are met, or deviations are justified; and

safety analysis acceptance criteria in the current licensing basis area

met, or proposed revisions provide sufficient margin to account for
analysis and data uncertainty.

Clearly, these items are closely related to guidance provided in section i
11.3.1.3 regarding the need to maintain the current CLB. The thrust of the |

guidance in the present section is to sensitize reviewers to the implications
of relaxing margin when evaluating the acceptability of changes to the CLB.

1

The level of justification required for changes in margin should depend on how
much uncertainty is associated with the performance parameter in question, the
availability of mechanisms to compensate for adverse performance, and the
consequences of functional failure of the affected elements. Therefore, the

10 SRP Chapter 19, REV L 03/27/97
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results from risk evaluations and the associated analysis of uncertainties,
especially in the analysis areas and models affected by the application, vill
provide useful information to help in the reviewer's decision-making.

In the evaluation of available safety margins, reviewers should also loc'the risk profile of the plant. atIf a proposed CLB change creates or
exacerbates a situation where risk is dominated by a few elements (SSCs or
evaluated by the reviewer. human actions) or a few accident sequences, the impact should be carefully
then the modeling of these items (including uncertainty) and the effect onIf one or a few elements clearly dominate risk,
of this contribution assessed. risk if they degraded should be reviewed more in detail, and the acceptability

In demonstrating available safety margins, licensees will in some cases cite
new data from plant tests or research projects, or analysis with models basedon new data to support their proposal. The following examples illustrate
situations in which data and analysis can be used effectively to support theCLB change request:

to show that a phenomenon of concern cannot occur or-is less likely to
*

occur than originally thought;

to show that the amount of safety margin in the design is significantly
*

greater than that which was assumed when the requirement or position wasimposed;

to show that time available for operator actions is greater than
*

originally assumed.

The reviewer's primary objective is to verify the relevance and acceptability
of this new information with respect to the CLB change request. Data thatapply directly to the original technical concern should be applied in thedecision process.

Depending on the circumstances, additional specific
guidance in the cognizant review branch may be available for reviewing thequality and acceptability of the data.
clearly applicable to the plant and specific circumstances to which it isHowever, the data or analysis must bebeing applied.

11.3.1.3 Current Regulations

Staff reviewers should be aware that the proposed change satisfies current
regulations (including the general design criteria) unless the licensee
explicitly includes a proposed exemption or rule change (i.e. a 50.12
" specific exemption" or a 2.802 " petition for rulemaking").

The current licensing basis also applies until modifications to it areaccepted by the staff.
modify the CLB in risk-informed submittals.It is expected that many applicaticns will seek to

Applications that seek to make
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qualitative changes to the CLB (such as moving components out of the scope of
a required program) should be reviewed in more detail with respect to defense-
in-depth and safety margins when compared to applications that seek to make
parametric changes (such as incremental changes to surveillance interval).

11.3.2 Risk Assessment

For an effective implementation of risk-informed regulatory approaches, the
reviewer should ensure that the licensee has demonstrated that the plant's CLB
and actual operating conditions and practices are properly reflected in the
risk insights using the plant PRA model. Otherwise, the risk assessment may
provide inaccurate or misleading information that will require careful
scrutiny before use in any regulatory decisionmaking process.

The development of a plant-specific, risk-informed program will also require
that information te available to identify the application-specific SSCs and
human actions that contribute most significantly to the plant's estimated

For each PRA basic event directly affected by the proposed application,
it is desirable for the licensee's process to quantify the event using modelsrisk.
that capture the functicnal relationships between the application and the

The effects of proposed changes on parameters such as common cause
failure probabilities and potential increases in human error probabilities
event.

should be addressed within the review process.

.The characterization of the proposed change in terms of PRA model elements is
The results of this determination of thediscussed in sub-section II.3.2.1.cause-effect relationships between the proposed application and the PRA models

will help define the scope and the level of detail required of the PRA to
Sub-sections II.3.2.2 and 11.3.2.3 discuss thesesupport the application.

topics.

Many applications, such as those involving changes in component testintervals, allow explicit modeling of the impact of the proposed change in the
PRA and quantification of the expected change in risk using plausible models
of the impact of the change on SSC unavailability to the extent that theThere are other possible
affected components are included in the plant PRA.
risk-informed applications where it may not be feasible to explMtly model
the cause and effect relationship because the actuai impact on con 9.cnent
unavailability resulting from the proposed change is not clearly understood.
For applications such as these, the use of risk categorization techniques
provide a useful method to identify groups of less risk important SSCs that
are possible candidates for a graded approach to regulatory requirements.
Using such a categorization approach, it is still necessary to understand the
potential or bounding impact of the proposed change, and to assess the riskIn either the detailedimpact through such bounding evaluations.
quantification approach or the risk categorization approach, risk results
should be derived from analyses of appropriate quality. The guidlines to
help in the review of PRA quality are discussed in sub section 11.3.2.4 and
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also in App'endix A of this SRP. Finally, the issues related to the I
~~ determination of risk contribution / component categorization are discussed.in !

-Appendix'C of this SRP.

11.3.2.1 Characterization of Change in Terms of PRA Model Elements - ]
i

- Where quantitative' PRA results 'ars used as part of a risk-informed evaluation !

of a proposed change, the licensee should define the change in terms which are
-

1 compatible with the' risk analysis, i.e., the risk analysis should be able to
effectively evaluate the effects of the change. .

:

The characterization of the problem should include the establishment of a l
cause-effect relationship to identify portions of the PRA affected by the !

. issue being evaluated. This includes (1)- identification ~ of'the specific PRA |
contributors for the particular application, (ii) an assessment of the ;

portions of the model which should be modified for the application, and (iii) i

: identification of supplemental tools and methods which could be used to !
. . support-the application. This will help define the scope and level of detail

of analysis required for the remaining' steps of the change' process.

General' guidance for the identification of PRA model elements that may be ~j
affected by an application is tabulated in Table 11-1 of'this SRP. This ;

guidance, provided as a list of questions,'will assist the reviewer in |
establishing.a cause-effect relationship'between the ' application and the PRA |
model. The answers to these questions should be. used to. identify the extent !

L to which the proposed change affects the design, operation and maintenance-of
. plant SSCs..

The reviewer should also verify that the effects of the proposed changes on
SSCs are adequately characterized in the PRA elements. For full scale
applications of the PRA, this should be reflected in 'a quantification of the !
impact'on the PRA elements. For applications like component' categorization, !
~ sensitivity studies ~on the effects of the change may be-sufficient. For other '

. applications it may be ~ adequate to define the qualitative relationship of the
L impact on the PRA elements or may only require an identification of which.-

elements are impacted.
.

I
'

The review precedure in this element is therefore to verify that the effects
of;the changes on SSC reliability and unavailability or on operator actions
are appropriately accounted for. Where applicable, the modeling and

.quantification of the effects of the change should also be reviewed to ensure i

that'the models are appropriate and that' the results can be supported by plant- |
and/or industry data.

!
11.3.2.2 Scope of Analysis jt

The necessary scope of a PRA supporting risk-informed requests will depend on !
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the specific application. It is not required for risk-informed regulation
that licensees submit Level III PRAs that treat all plant operational modes
and all initiators. Instead, when full-scope PRAs are not available,
licensees should demonstrate that the needed findings are supportable based on
traditional engineering analyses, or other plant operational information that
address modes and initiators not analyzed in the base PRA.

For plant modes and initiators not analyzed in the PRA such as shutdown,
seismic, fire, floods and severe weather, the licensee should consider the
effects of the change and provide rationale why additional PRA analyses are
not necessary. This rationale could be addressed by assessing the level of
redundancy and diversity provided by the plant systems, system trains, human
actions, etc. for responding to these unanalyzed configurations. The licensee
should also show that the proposed change does not introduce unanalyzed
vulnerabilities and that redundancy and diversity will still exist in the
plant response capability after the changes are implemented.

This issue is addressed acceptably if:

The licensee addresses all modes and all initiator types using PRA.*

OR

The licensee demonstrates that the application does not unacceptably.

degrade plant capability, and does not introduce risk vulnerabilities or
remove elements of the plant response capability from programmatic
activities aimed at ensuring satisfactory safety performance for plant
modes and initiator types not included in the PRA.

OR

If the proposed change impacts unanalyzed plant modes or initiator*

types, the licensee demonstrates that a bounding analysis of the change
in plant risk from the application (e.g., by qualitative arguments, or
by use of sensitivity studies) meets guidelines that are equivalent to
the acceptance gtildelines specified in Section 2.4.2.1 of draft guide
DG-1061.

II.3.2.3 Level of Detail

Generally, the PRA should be detailed enough to account for important system
and operator dependencies (functional, operational, and procedural
dependencies). SSCs that are being depended upon for more than one function
should be modeled explicitly so that potential dependencies will not be
obscured in the evaluation process. Initiating events caused by the loss of
support systems should be modeled in detail if the failure of the SSCs that
could lead to the initiating events could also result in failure of functions
that mitigate that event. For components affected by the application, the
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reviewer should verify that the models are detailed enough to account forimportant system and operator dependencies.
modes and effects analysis and a review of A check of the licensee failure
procedures will be useful for this purpose. plant operating and emergency

level of resolution of the modeled SSCs.The usefulness of PRA results in risk-informed regulation is depende tn on the
provides insights at the component level. A component level of resolution

or train level unless it can be demonstrated that component level insightsystem or train level, the insights of the PRA will be limited to the sy tHowever, if a PRA is performed at abe bounded by system or train level effects.
s em

results will be limited to those SSCs that are explicitly modeled as partThe direct application of PRA
s can

PRA basic events.
Insights for SSCs that are implicitly modeled (i.e.,of

screened out, assumed not important, etc.

screening analyses and boundary conditions. consideration of the effects of the propos)ed change on PRA assumptionsshall only be used after additional
,

determine the following:Specifically, the level of detail in the modeling of each SSC can b
e used to

If the SSCs are modeled at the basic event level
*

failure modes are modeled), risk insights from the PRA can be dirrepresented by a basic event (or sometimes, more,than one if different
i.e., each SSC is

applied to the component modeled as long as the effects of the changeectly
are considered appropriately.

If the SSCs are included within the boundaries of other components
*

(e.g., the governor and throttle valves being inluded in the pump
boundary); or if they are included in " black boxes" or modules withi
the PRA model; or they are modeled as part of the calculation of hn

be applied if the effects of the application can be mapped onto theerror probabilities in recovery actions, risk insights from the PRA can
uman

events (e.g., modules, HEPs etc. in question.
In these cases itORed with the other module or HEP events.should be noted that the map, ping )is relatively simple if the event is

involves AND gates, the mapping will be more complicatedHowever, if the logic
.

or if they are not modeled at all, risk insights on these componentsIf the SSCs are omitted from the model because of inherent reliability
*

Expert Panel) which revisits the assumptions or screening criteria whichshould be obtained from an integrated decisionmaking process (such as ansupported the initial omission.

11.3.2.4
Quality of a PRA for Use in Risk-Informed Regulation

The baseline risk profile is used to model the plant's licensing basis
operating practices that are important to safe operation and may provideand

insights into areas in which existing requirements can be relaxed without
15
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It is therefore essential that the PRAunacceptable safety consequences. To complement this, it is necessary
adequately represent the risk profile.
not only to identify significant risk contributors, but also to identify those
elements of the plant whose performance is responsible for reducing the risk
to acceptable Tevels, and address these elements adequately in licensee
programatic activities.
Therefore, for risk-informed regulation, the following criteria should be
satisfied.

The plant's current licensing
Reasonable :ssurance of PRA adequacy: basis and ac:.aal operating condition and practices are properly.

reflected in the plant PRA model.
Results and conclusions must be

Robustness of results and conclusions: robust, and an analysis of uncertainties and sensitivities should be.

carried out to show this " robustness".

Key performance elements are appropriately classified and performance isPRA results are dependent on plant-

backed up by licensee comitments:They reflect not only inherent device characteristics but
also numerous programatic activities, such as IST, ISI, GQA, and so on.activities.
Use of a PRA to justify relaxation of a requirement should therefore
imply a comitment to whatever programatic activities are needed to
maintain performance at the PRA-credited levels that served as the basis
for the proposed relaxation.

Review of PRA Quality

Quality in the licensee's technical analysis must be demonstrated in thelicensee request. Guidance in this area is provided in Section 2.7 of DG-
1061.

Staff review shall demonstrate that the PRA is of sufficient quality toThe reviewer should evaluate the licensee process to
support the decision.In addition, for each applicaticn, specific findings shouldAt a minimum,ensure quality.
be made regarding the quality of the PRA for that :pplication.these findings should be based on a " focused-scope" staff review which willThis includes a

concentrate on application specific attributes of the PRA. review of the assumptions and elements of the PRA model that drive the results
and conclusions.

Appendix A of this SRP provides more detailed guidance on several issuesimportant to the application-specific reviews of probabilistic evaluations
performed as part of risk-informed regulation.

In addition to the focused-scope review, the following factors should be
considered in determining the need for a more detailed and larger scope staff
review of the PRA.
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Staff audits of the licensee's process for conducting a PRA have*

identified practices which could affect the quality of the technical
analysis detrimentally;

Results of the licensee's analysis submitted in support of a licensing*

action are in some way counter-intuitive or inconsistent with results
for similar plants on similar issues;

The licensee's analysis is part of a pilot application of PRA in a*

regulatory activity;

The PRA includes.new methods that are unfamiliar to the staff.*

Draft NUREG-1602 contains reference material that could be utilized to help in
the larger scope staff review of PRAs.

Quality Assurance Requirements Related to the PRA

To the extent that a licensee elects to use PRA as an element to enhance or
modify its implementation of activities affecting the safety-related functions
of SSCs, appropriate quality requirements will also apply to the PRA. In this
context, therefore, a licensee would be expected to control PRA activity in a
manner commensurate with its impact on the facility's design and licensing
basis. Section 2.7 of DG-1061 provides a description as to what quality
elements' are applicable to- the licensee's PRA activities. The reviewer should
' determine that- the quality of analyses and performance programs which affect
safety-related equipment and activities, will meet the quality guidelines as
described in draft guide DG-1061.

11.3.2.5: Risk Impact' Including Treatment of Uncertainty

Determination of Risk Impact from the Application-

For many risk-idorsed applications, a quantitative estimate of the total.
impact of a proposed action is expected to be performed. This includes the
evaluation of the absolute and/or relative changes in risk measures such as
core damage frequency (CDF)'and large early release frequency (LERF). _ The
necessary sophistication of this evaluation depends on the justification
arguments and the magnitude of the potential risk impact. For those actions
justified primarily by traditional engineering considerations and for which
minimal risk impact is anticipated, a bounding estimate may be sufficient.
For actions justified primarily by PRA' considerations for which a substantial'
impact is possible or is to be offset with compensatory measures,_ an in-depth
and comprehensive PRA analysis is- generally needed.

The acceptance guidelines for changes to the plant's risk profile are
discussed in section 2.4.2 of draft Reg Guide DG-1061. ..In the detailed
evaluation of risk significance, the following'should be considered: baseline

-
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-risk; change in the baseline risk; and risk in terms of CDF and LERF. It is-
necessary to address both internal and external events and all plant
operational modes, but it may be possible to accomplish this.without a full- ,

scope PRA in all cases. 1

.
"

'In 'accordance with DG-1061, it is expected that applications will result in a
! net decrease in ris' or be risk neutral for plants with CDFs at or above IE-4 :

|

per reactor year or .ERFs at or above IE-5 per reactor year. In these cases,
the reviewer should verify that proposed compensatory measures or plant

,

improvements would clearly offset risk increases from proposed relaxation in 1
,

!1- current requirements. It is preferred that the net change in risk be
|: quantified, however risk improvements can also be demonstrated in a non-

quantitative sense a,s long as it can be clearly justified that the risk
!

l' i

| decrease will at least offset any risk increases.
i

,

For plants with base CDFs of less than IE-5 per reactor year and base LERFs of I

less than IE-6 per reactor year, CDF increase of less than IE-6 per reactor )

J

year and LERF increase of less than IE-7 per reactor year is allowed subject
.to the' principles and expectations as specified in Section 11.1 of this SRP
being met. In the' review of where the plant stands in terms of the base risk,
the staff should evaluate licensee justification of the base CDF and LERF.
For PRAs that'are full scope-(i.e., those that include all- probabilistically
significant initiators and operating modes), the review could consist of the

jverification of'PRA quality as described in Section II.3.2.4. For less than jfull scope PRAs, or in cases where the base risk is close' to the. acceptance
guidelines (e.g., within a half order of magnitude of the guidelines), the
reviewer should also consider the licensee's analysis of uncertainties as
described later in this section of the SRP. For comparisons in the change in
risk,.the reviewer.is referred to Sections 11.3.2.1,11.3.2.2 and 11.3.2.3 of
this SRP.

.

In addition to the above guidelines, larger risk increases of IE-5 in CDF and
IE-6 in LERF could be allowed subject to increased NRC management review. For
this to apply,' the base CDF should be less than IE-4 per reactor year and the
base _ LERF should be 'less than IE-5 per reactor year. In the compilation of
information for management review, the staff should include:

the scope, quality, and robustness of the analysis (including, buto-
not limited to, the PRA), ' including consideration and quantification
of uncertainties;

o the base CDF and LERF of the plant;

o the cumulative impact of previous changes (the licensee's risk |management approach); '

o consideration of the Safety Goal screening criteria in the staff's
i

Regulatory Analysis Guidelines, which define what changes in CDF and j
containment performance would be needed to consider potential !
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backfits;

o
the impact of the proposed change on operational complexity, burden
on the operating staff, and overall safety practices; and

siting factors, inspection findings, performance indicators, andplant-specific performance and other factors, including for example,
o

operational events.

Treatment of Uncertainties
.

'The uncertainties in the PRA results should be taken into account in the
to demonstrate the robustness of the results. assessment of the risk impact and in the risk-informed decisionmaking process

The general approach to takinguncertainty into account is discussed in section 2.4.2 of draft guide DG-1061.

When required, the analysis of uncertainties should have the followingattributes:

It should reflect the uncertainties associated with each parameter and
*

provide an assessment of the confidence with which any numericalguidelines are met.

It should account for model uncertainties.
*

There may be several
alternate approaches to the analysis of certain elements of the PRAmodel.

The licensee should document why the model or assumption used is
of the impact of the change. appropriate both for the base case risk evaluation and for the analysis
perform sensitivity analyses using alternate models or assumptions toIn certain cases, it may be necessary to
demonstrate the robustness of the conclusions.

incompleteness of the scope of the PRA model.It should attempt to address uncertainty that is caused by potential
*

The licensee should
address the lack of completeness either by demonstrating that the impactof the

missing parts on both the base case risk and the change to risk
as a result of the application is bounded so that the overall result is

which the impact on risk can be evaluated (see section 11.3.2.2). acceptable, or by limiting the scope of the application to the SSCs for
In the review of the analysis of uncertainties, the staff should:

review the ty*

the licensee, pes and sources of uncertainty that have been identified by
and how the uncertainties have been addressed withreference to the decision guidelines provided in DG-1061;

identify if results are strongly impacted by the specific models or
e

assumptions adopted for the assessment of important elements of the PRA
are sufficient to address the most significant uncertainties withand whether the sensitivity analyses that have been performed (if any) ,
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(Care should be taken when the
respect to these elements. characterization of a model uncertainty is such that the results fall
into a bimodal or multi-modal distribution, and one or more of the modes

The review of the results thenexceeds the acceptance guidelines.
should be based on an evaluation of the significance of the hypotheses
associated with those modes that exceed the guidelines);

determine whether the limitations in scope of the PRA, and other
completeness issues have been addressed adequately by either limitation

e

of the scope of the application, or by a demonstration that the impact
of the unanalyzed portion of the risk on both the base case risk and on
the change in risk is bounded or can be neglected.

Cumulative and Synergistic Effects from all Applications

The flexibility available to any given plant is not only a function of where
it started in terms of base risk, but also a function of how much riskAs discussed in the nextincrease has taken place in preceding applications.
section, licensee risk management practices are expected to keep theThe reviewer is expected to loole at past changes in
cumulative increases low. The reviewerthe plant to see if large increases are being accumulated.
should verify that:

each application is carried out with reference to a model that already.

reflects previous applications;

the cumulative changes from license amendments are being monitored; ande

the accumulation of applications has not created dominant risk=

contributors.

Beyond cumulative effects, synergistic effects are also possible, not all of
which would emerge from a quantification of the PRA. For example, if
conventional importance ranking approaches are employed to determine
importance of SSCs, it would be possible that multiple requirements could be
relaxed on certain " low" significant components under multiple applications.
If the QA (potentially affecting the failure rate) and the test interval

component, the component unavailability could increase more than expected (potentially affecting fault exposure time) were to be relaxed for the same
(since failure rate and fault exposure time combine multiplicative1y in theIf the effects of QA on failure rate could becalculation of unavailability).
quantified convincingly, this would be addressed explicitly, but this cannotAs a result, there is potential for differentpresently be assured.
applications to lead to unintended and unquantified synergistic effects on
unavailability of a given component.

Synergistic effects on a given element can be addressed by showing that the
basic event model adequately reflects the effects of programmatic activities
and that the calculated unavailability, propagated through the PRA, is
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consistent with the needed performance with regard to the risk indices and the
defense-in-depth concept. 1

However, it is more straight-forward simply to not allow for the relaxation of
multiple programmatic requirements on a given component, unless demonstrable
justification is provided that th's risk contribution from the component is
negligible for conditions covered by the set of requirements. For example, if
IST is relaxed on a given component, it would be preferable not to relax QA as
well, unless good arguments are given for allowing this.

Risk Management

One of the goals of the review should be to ensure that in the course of the
licensee's engineering evaluations, principles of risk management are applied
appropriately in the process of evaluating changes to current regulatory
requirements. For the purposes of this SRP, " risk management" will refer to
an approach to decisionmaking about safety that seeks to allocate available
resources and worker dose in such a way as to minimize the risk to public
health and safety from plant operations. The staff recognizes that there is a
point of diminishing returns in risk reduction and that some residual risk
will be associated with plant operation, but expects that an effort will be
made to identify reasonable measures to control this residual risk as part of
the risk-informed regulatory process.

Therefore, as a staff expectation, the process of risk management in risk-
informed decisionmaking should not be biased towards elimination of
requirements to the exclusion of safety enhancements that would convey a
worthwhile safety benefit. Licensees are expected to apply risk insights in
an unbiased way, and licensees who do not satisfy subsidiary safety objectives
(as defined in DG-1061) are expected to proactively seek safety enhancements
in conjunction with any risk-informed applications.

Allowed increases in the CDF and LERF from proposed licensee applications
should be small and any increases in the risk should not cause the NRC Safety
Goals to be exceeded. The size of an allowable individual risk increase (per
DG-1061) depends on the magnitude of the current plant risk. Net increases
should generally not be considered without some evidence of licensee effort to
identify measures to offset the risk increases caused by the proposed
relaxations.

Finally, when risk increases are proposed, reviewers should consider plant
performance and past changes to the licensing basis to ensure that there is no
pattern for a systematic increase in risk. Insights on the licensee
operational practices, management controls, risk management programs, plant
configuration control programs, or performance monitoring programs from

,

previous applications can be obtained from the NRC regional offices or from 1

documentation of NRC inspection activities.

11.3.3 Intearated Decisionmakina Process
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| The acceptability of the proposed changes should be reviewed and determined in
an integrated fashion. The reviewer should verify that the results of the
traditional engineering analyses and the risk assessment have been used to
ensure that the principles listed in section 11.1 have been met. Due to the
scope and quality of the engineering analyses, careful examination of the
underlying assumptions in the analyses may be necessary to conclude with|

reasonable assurance that the principles were satisfied.

As part of the integrated decisionmaking process, implementation and
monitoring strategies should be utilized to provide confidence in the results
of the underlying engineering analyses. In addition, compensatory measures
which reduce risk can be taken to offset incompleteness or uncertainties in
the analysis. Compensatory measures can also be used to offset a quantifiable
increase in risk with a non-quantifiable but expected improvements in safety.

To ensure that the underlying assumptions utilized in the PRA remain valid,
the integrated decisionmaking process should ensure that an appropriate set of
programmatic activities (e.g., IST, GQA, ISI, maintenance, monitoring) are
maintained for important elements of the plant response capability. In
addition, performance of compensating SSCs should be assured (through
programmatic activities) when these SSCs are used to help justify the
relaxation of requirements of other SSCs.

The process used by licensees to integrate traditional and probabilistic
engineering evaluations for risk-informed decisionmaking is expected to be
well-defined, systematic, repeatable, and scrutable. Appendix B of this SRP
provides review guidance and staff expectations of licensee integrated
decisionmaking process.

,

11.4 Element 3: Develoo Imolementation and Monitorina Strateaies

Implementation and monitoring strategies are important in most risk-informed
processes since they can provide early indication of SSC or other plant
performance under the proposed changes. In addition, these strategies may be
needed to ensure that the key assumptions or performance of key SSCs related
to a proposed change are effectively maintained. Section 2.5 of DG-1061
provides guidance for the suggested process in this submittal element.

A key element in the performance monitoring process is the verification of the
capability and availability allocated to SSCs which support the underlying
basis for the-decisionmaking. This process should also include non-safety
related SSCs that are relied upon to justify the proposed change to the CLB.

The reviewer should evaluate the implementation and monitoring strategies
| based on findings of the traditional engineering and probabilistic
| evaluations.
1

When broad implementation is proposed over a short period of time, the
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reviewer should verify that this is consistent with the traditional
engineering evaluations, defense-in-depth (including common cause failure)
considerations, and risk evaluation models and assumptions. When there is.a
need to gain additional performance insights given a change in requirements,

|!

the reviewer should verify that a phased approach to implementation has been i
proposed. If this phased approach involves plan implementation for different :
SSC groups at different times, the basis for the' selection of the SSC groups ;
and the timing should be reviewed. ;

.

When SSC or licensee performance can be affected by the proposed change, the I
reviewer should ensure that monitoring strategies are proposed to evaluate !

the performance over a period of time. This monitoring should be based on the i

reliability / availability and key modeling assumptions allocated to SSCs in the !

risk model (or on performance of operators, where appropriate) used to support !
the proposed change in regulation. As such, the reviewer should ensure that {performance criteria chosen are consistent with the level of performance :allocated in the risk analysis.

|

When monitoring that is already being performed as part of the Maintenance
Rule implementation is also proposed for the current application, the reviewer
should ensure that the performance criteria chosen are appropriate for the 1

application in question. !

Licensee proposed corrective actions should also be reviewed as part of the
review on the monitoring program. If monitoring detects degradation, then
there should be provisions for the SSCs to be refurbished, replaced, or
tested / inspected more often (or a combination of these initiatives). The
selected action should be based on a root c'ause analysis of the degradation,
whether it is generic, age-related, etc. The reviewer should evaluate if the
information gathered during monitoring activities is extensive ~enough to
provide a timely indication'of component degradation. Since many components
are inherently quite reliable, the limited tests on a limited number of
similar components may not provide adequate data, especially for newer plants 1

where aging effects may not be detected until the proposed. program is fully in j
place (and the advantages of a phased implementation are lost). One approach
to ameliorate this concern would be to obtain performance data of similar SSCs
at other plants with a range of operating times to expand the applicable
database over a range of component ages. Such a program would be Sxpected to
provide a better chance of early detection of SSC reliability degradation.

A review (or evaluation) of the impact on plant risk and SSC functionality,
reliability 'and availability given the proposed implementation and monitoring
plan should also be. carried out. The benefits from the implementation and
monitoring programs should be balanced against any negative impact on risk.

.

|

|

| !
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Finally, the reviewer should also look at the criteria to be applied in
deciding what actions are to be taken in cases where performance falls belowo

L that predicted by the supporting evaluations. Corrective action procedures
: - should be in place before implementation of the proposed program.
|
i

j II.5 Element 4: Staff Evaluation of Submittal

|
In order for the staff to make a conclusion of acceptability of the proposed I

. CLB change based on review guidance provided in earlier sections, sufficient
engineering and-licensing information have to be submitted or be made
available by the licensee. Furthermore, the data, methods, and assessment

,

criteria used~ to support the regulatory decisionmaking should be available for
public review.

- In addition, appropriate regulatory action should be requested by the
licensee. Requests for proposed . changes to the plant's CLB typically ~ take the
form of. requests for license amendments (including chariges to or removal of
license conditions), technical specification changes, changes to or withdrawal
of orders, and changes to programs pursuant to 10 CFR 50.54. (e.g., QA program
changes under 10 CFR 50.54(a)). The staff should determine if::(i) the form of
the change request is appropriate for the proposed CLB change; (ii) the
information required by the relevant regulation (s) in support of the request
is submitted; and (iii) the request is in accordance with relevant procedural ;

,

|
requirements. For example, license amendments should meet the requirements of

'

10 CFR 6650.90, 50.91 and 50.92, as well as the procedural requirements in 10
CFR 550.4. Where the licensee submits risk information-in support of the CLB
change request,~that information should meet.the. guidance in Section 3 of
draft guide DG-1061.

Licensees have a choice of whether to submit results or insights from risk l
analyses in support of their CLB change request. Where the licensee's

1proposed change to the CLB is consistent with currently-approved staff
positions, the Staff's determination will be based solely on traditional ,

~

f- engineering analysis ~ without recourse to risk information (although the Staff
may consider any risk information which is submitted by the licensee). '

However, where the licensee's proposed change goes beyond currently-approved
staff positions, the Staff should consider both information based upon |

traditional engineering analysis as well as information based upon risk !

insights. If the licensee does not submit risk information in support of a ;

CLB change which goes beyond currently-approved Staff positions, the Staff may
request that the' licensee provide this information. Such a request is not a |

backfit under 10 CFR 50.109. If the licensee chooses not to provide' the rist
information, the Staff will' review the proposed application using traditional

.

engineering analysis and determine whether sufficient information has been.

provided to support the requested change.i

In risk-informed change proposals, licensees are expected to identify S$Cs
,

|
- with high risk significance which are not currently subject to regulatory

[ 24 SRP Chapter 19, REV L 03/27/97
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requirements, or are subject to a level of regulation which is not
comensurate with their risk significance, and propose CLB changes that will
subject these SSCs to the appropriate level of regulation, consistent with therisk significance of each SSC.

Specific information on the staff's

staff reviewer should assure that the application-specific guidance isexpectation are set forth in the application-specific regulatory guidesThe
followed.

.

assumptions from the risk analysis are reflected in the licensing basis, andIf there is no guidance, the reviewer should determine whether any
that commitments for enhanced regulatory requirements / controls applicable to
high risk SSCs not currently subject to regulatory requirements
a level which is not commensurate with their risk significance) a(or subject to
appropriate and reflected in the licensing basis. re

Update of the Safety Analysis Report

will be appropriately included in future updates to the licensee SafetyReviewers should assure that the proposed changes, when approved by the staffAnalysis Report. ,

capabilities and performance attributes, which play a key role in supportingIn addition, important assumptions including SSC functional
the acceptability of the CLB change, should be identified by the licensee
Since the continued satisfaction of these assumptions is necessary to maintainthe validity of the safety evaluation

.

the reviewer should verify that such
the Safety Analysis Report. assumptions are reflected by licensee, commitments which are incorporated into

The reviewer
submitted revised FSAR pages as necessary.should verify that the licensee has

This revision should include all
performance and availability attributes which form the basis of the requestthe programatic activities, performance monitoring aspects and SSC functional
This material should identify those SSCs whose performances should be verified
(including nonsafety-related SSCs whose performance and reliability provide

.

part of the basis for the CLB change).

NEPA Consiterations

as those from the National Environmental Policy AIn accordanca with 10 CFR Part 51, environmental protection regulations such
addressed as port of the staff's review process. ct (NEPA) would have to be
NRR Office Letter 906, Revision 1 and 10 CFR 51.25 to determine how the NEPAThe reviewer should utilizerequirements are to be addressed.

If it is determined necessary, an
environmental assessment (EA) should be prepared to assess whether an
environmental impact statement (EIS) is required or whether a finding of nosignificant impact (FONSI can be made. It is expected that, if all theguidance and acceptance cr)iteria provided in DG-1061 is satisfied, the staff
should normally be able to make a finding of no significant impact for theproposed CLB change.

j
25
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Table 11-1 (page 1 of 3)

Questions to Assist in Establishing the cause-Effect Relationship'

LEVEL 1 (DITERNAL EYDris PRA)

Initiating Events
Does the applisetten intreehace consideretten of new inittetire events?
Does the appliention address eheness that leed to a omdifisation of the initiatine event gregs?*

Does the oppilastlee necessitate a resseseement of the freguancias of the inittettne event grego?Does the opptleetlen ine*sese the tiltetthoed of a system feiture that ses bensised br en Initiatire
e
e

event Dreng to the estant that it noods to be censidered esplicitly?
*

Success Criteria
Does the application necessitate endiffcetten of the sessoas criteria?
Does tne modificetten of success criterte necessitate esserges in other criterie, one:h ao systese

e
interds p idencies?

Event TreesDoes the spelleetten address en leeue that een he assacleted with a porticular bronch, or trenches
en the event Oses, and if ee, is the branching structure edeousto?

*

Does the applics?ien necessitate the introshetion of row brandies er top events to represent*

eencerns not oderessed in the event treestDoes the opptisation necessitate sensideration of ev-erderleg branch points, i.e., does the
applicotten effect the segmence dependent fatture enetysta?

*

Systee Reliability ModelsDoes the opptisetten lopect systen design in eush a usy as to alter systen rettetritity endets?
Does the opp.leetion ispect the ogpert factions of the system in such a usy as to alter the*

*

dependencies in the andet?Does the opptleetion ispect the systes performance, and, if me, is that impact en the function*
ehemured by mannerwettve andelleg techntapes?

Parameter Data BaseCan the applicotten be steerty assecleted with one er core of the hesic event definittens, or does
*

Does the opptfsetten reesssitete a specialised prehearility sedet (e.g., tion-dependent model, etc.)?it necessitate new hesic events?

Does the applicotten massesttste endif teetiers to specific parameter eetuss?
*

Dess the appilootten introdwee rios scopenant feiture medes?
*

Does the opplisetion effest the eesponent mission tisse?Dess the appliestien necessitate that the plant-opecifle thistreteet) date he taken into oceanett,
*
*

and een this be achieved easily by en ssesste of the previous parameters?
*

Does the opptleetten lewolve a edience idtich ooy fepset poroseter values, and de the present
estlantes reflect the surrgnt erotus of the ptarit with respect to esset is to be eherged?*

Dependent Failure AnalysisDoes the opptleetten introesee er suggest new essaan emme fellure (CCF) eentelhutions?
Does the opptimetten introshace new asysseetries that alght create ash pregs within the ttf esapenente

*
eregs?
la the apptleetion llhely to effect Ctf probebilitiest*

Information from section 3.3 of the EPRI PSA Applications Guide
provided substantial input to this listing.
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Table II-I (page 2 of 3).

{ Questions to Assist in Establishing the cause-Effect Relationship
4

; Human As11 ability Analysis
j Does the application involve a presekre semise?*

a * Does the opptleetlen involve e row been action?
4 * Does the appliestien ehmise the ovellebte time for been actions?

Does the appliestion effect the been action dependency onetysis?*

Does the appliestien elleinste or modify en esistig heen estion?4 *

| Dess the applisselon intrehoe or modify slependencies hotusen plant instroentstlen and been*

actiers?<

Is the spelleotten eeneerned ofth events that have been screened free the modet, either in ediete er; *

In port?*

Does the applicotten lepect a porticular perfeneense shaptne factor tPst), or a presy of PSfs, and*,

! ere they esplicitly addressed in the setteetten appreesh? Per seample, if the leeue is to address
trotnire, is trefning era of the PtFs used in the eta?
Does sueeses In the application hinge en incorporattre the lepect of sheroes in PSPs, and if so, doi *

i the surrent estlantes reflect the current status of these PSPs?
' 1e it possible that the porticular prone of husen error owwyts that is effected by the elege being*

i sistysed has been truestedt
Dess the shsge address Feef recovery actlens?*

4

Internal Flooding;

Deen the appliestian effect the screentre enslysts, for eseeple, dess the applicotten result in the*

.! Lacetten of rehndent trains or sempements into the sees fleed sere?
Does the appliestien introduce new floodtre seuroes or ineremos esistire potentist flead| *

lauwsterlest
Does the apptleetten effect the status /eveltability of fleed sitteetten devlens?*i

Does the applicotten effect flood prepagetle pathuers?*

Does the applicetlen effect erltical flood heights?*

Quantification
Does the applisetten ehence any of the basic event prehabilities?*

Does the app 11sotien ehenee retettwo espittudes of prebebilities?*

Does the opptiestien onty enke preheeliIties amtier?*
* Is the nos result needed in e short.tler easte?

Does the applicotten nessesttete a ehenge in the temnetten Lleits for the andet?*

Does the appliestien effect the adelete teres * used skrive the esentificotten presses? (aere*

speelfleetly, eless the opptteetion intrahoe une asubinetters of emintenense settens er operatine
modes that are deleted shrise the home snee spentifiestien presses teleg the eletete festlan?)
Does the appliestian effect esp:1pment that have been ersdited for operator recovery setions? Atee,*

for removery setlens that eredit inter-systes or later-mit eroes ties, the effect en other systems
or furstlens er en the operetten of the other assit should he eensidered and addressed.

Analysis of Results
Does the appilastian nessesttete en sessamment of esortelney, eral is it to be spetttetive or*

esentitative?Are there amortelntles in the appliestien that could be clartfled by the opptiestlen of sensitivity*

studies?
Does the applisetten streteer mesessitate en importance erelysis to rank centelhutions?*
Does the appliestion necessitate that en leportense, upmertainty, or earmitivity onelyole of the*
home sees pah iist?.-

Plant Damsgo State Classification
Den the appti tion leport the eh.las ei per sers used to ofine pient essee stunt*
Does the Eey Plant Danese 9tetes lupD5) utilised admeately represent the reoutta of the Levet 1*
anstysis by inctuullre the plant desage states that have a significant fregancy of ensurrense?
move these plant dessee states that have been etteimated in this process been easipted to erd 8s of*
hisher senoeganse co.s. tibetthead of terse sorty noteewit
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Table 11-1 (page 3 of 3)
;

Questions to Assist in Establishing the cause-Effect Relationship !

i

Level 2 (CONTAI M ENT ANALYSIS PRA)
.

;
Have new containment falture modes identified by the application been addressed in the PgA7 Are !*

potential changes accomted for? |
Are any dependencies among containment fatture modes being changed?*

Does the application involve mechanisms that could lead to contalrument bypass? !
*

Does the application involve mechanisms that could cause failure of the containment is isolate?
|

*

Does the application directly affect the occurrence of any severe accident phenomens?*
,

Does the application necessitate use of risk measures other than large, early release?*

Does the application change equipment quellfication to the point where it affects tiesing of* '

equipment fatture relative to containment failure? '

Does the application affect core debris path to the sump / suppression pool or to the other portions ;
,*

of the contairement?
. Does the selected source term categories adequately represent the revised Containment Event free

.

* '
,

(CET) enboints? Are CET en @oint frequencies changed enough to effect the selection of the ;
dominent/ representative sequence (s) in the source ters binning process? !Does the application affect the timing of retoase of radionuctides into the environment relative to ]

*

the initiation of core melt? and relative to the time for vessel rupture? j

!

LEVEL 3 (CONSEQUENCE ANALYSIS PRA) :
1

Does the application necessitate detailed evacuse doses?
.

I*

Are Indivlshast doses at specific locations nasdad for this application? !
*

Is evacuation or sheltering being considered as a mitigation measure? |
*

Are long term doses a consideration in this application?
{

*

t

EXTERNAL EVENTS PRA (Hazard Analysis) 1

Will the changes introchace external heterds not previounty evaluated?*

Witt the changes increase the intensity of existing hazards significantly?* *

Are design changes modifying the structural response of the plant being considered?. !
*

Does the change impact the aval1abitity and performance of necessary mitigetIon systens for an*

enternet hasard? !
'Does the application significantly modify the inputs to the plant model conditioned on the externat*

event?
Are changes being requested for systems designed to mitigate against specific external events? !*

Does the application involve avallebility and performance of containment systems m der the externet*

hasartf?

S m PRA

Witt the changes affect the scheduling of outage activities? -*

Witt the changes affect the ability of the operator to respond to shutdown events?*

Witt the application affect the rettability of equipment used for shutdown conditions?*

Witt the changes affect the avellability of equipsont or instrumentation used for contingency plans?*

i

I

l
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III. . EVALUATION FINDINGS

The results of a reviewer's evaluation should reflect a consistent'and !'

scrutable integration of the probabilistic considerations and traditional
engineering considerations provided by the licensee or applicant and developed |

,

! independently by the reviewer. To make a finding of acceptability the ;
i reviewer will generally need to show that in light of a small or non-existent
! increase in risk and a reduced level o.f conservatism, defense-in-depth and

sufficient safety margins are maintained. Findings of acceptability should be i
supported with logical bases built from an evaluation of the considerations
given in section II. .

'

; The reviewer should confirm that sufficient information is prov?ded in !
; accordance with the requirements of this SRP and that the evaluation supports ;
{ conclusions as specified below, to be included in the staff's safety

i
j evaluation report.

|
| ,

General
!

| '

| The proposed change meets the current regulations. This principle [
*

. applies unless the proposed change is. explicitly related to a requested
i exemption'or rule change (i.e., a 50.12 " specific exemption" or a 2.802 i
f " petition for rulemaking").

{
Defense-in-depth is maintained.*

[ Sufficient safety margins are maintained.=

Proposed increases in risk and their cumulative effect are small, and: *
"

these changes do not cause the NRC Safety Goals to be exceeded.

Performance-based implementation and monitoring strategies are proposed*
4

that address uncertainties in analysis models and data and provide for
L timely feedback and corrective action.
1

All safety impacts of the proposed change are evaluated in an integrated4 =

manner as part of an overall risk management approach in which the.

licensee is using risk analysis to' improve operational and engineering<

decisions broadly and not just to eliminate requirements the licensee.

e sees as undesirable. The approach used to identify reduced requirements
was also used to identify.if there are areas where requirements should
be increased.

The acceptability of the proposed changes have been evaluated in an |*

integrated fashion that ensures that all principles are met; |
- ,

Increases in estimated CDF and LERF resulting from proposed CLB changes*

are limited to small increments.
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'The scope and quality of the engineering analyses (including traditional !*

and probabilistic~ anclyses) conducted to justify the proposed CLB change !

are appropriate for the nature and scope of the change and are based on- I~

the as-built and as-operated and maintained plant. !
.

Appropriate consideration.of uncertainty has been given to analyses $*

!results and interpretation of findings.

![The plant-specific PRA supporting licensee proposals has been subjected*

to quality controls such as an independent. peer review. !

!

Data, methods, and assessment criteria used to support regulatory :*

decisionmaking;are available for public review. j
i

Definition of the Pronosed Chanae

Adequate traditional engineering and probabilistic evaluations are )*

available to support the proposed CLB change. Plant-specific and 1

relevant industry data and operational experience also supports the !
proposed change. !

t

. Cause-effect relationships have been identified to adequately link the !.

application with the PRA model elements. j

.The~ proposed risk models can effectively evaluate or realistically bound j*-

the effects of the proposed change. |
Information from engineering analyses, operational experience, plant- I*

specific performance history have been factored into tho decision i

process.
!
*Evaluations of Defense-In-Death Attributes and Safety Marcins
!

Defense-in-depth is preserved, for example: system redundancy, diversity :*-

and-independence is maintained commensurate with the expected frequency !

and consequence of challenges' to the system; defenses against potential j

common cause failures'are maintained and the' introduction of new common 4

cause failure mechanisms is Assessed; and defenses against human errors i

are maintained.
}

* - Sufficient safety margins are maintained, for example: codes and !
-

standards approved for use by the NRC are met or deviations justified; i
iand safety analysis acceptance criteria in the CLB are met, or proposed

revisions provide sufficient' margin to account for analysis and data' *

uncertainty. _|
|

Current regulations have been met or the proposed exemption is*

acceptable.
|(

|
|
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i
iScope of Risk Analysis '

,

The licensee's PRA satisfactorily addresses all mode / initiator*

combinations, OR

The licensee's PRA does not need to analyze the following mode / initiator*

type combinations. [ List combinations] In each instance, the licensee '

~has demonstrated that:

o suitably redundant and diverse plant response capability is
maintained for significant initiators in these modes; and

o sufficient elements of the plant response capability are subject to '

programmatic activities to assure suitable performance.
.

Level of Detail of Risk Analysis
,

The PRA is detailed enough to account for important system and operator*

dependencies.
,

'

Risk insights are consistent with the level of detail modeled in the* '

PRA..

Quality of the PRA

There is reasonable assurance of PRA adequacy as shown by the licensee*

process to ensure quality and by a focused scope application-specific >

review by the staff.
i

Results are robust in terms of uncertainties and sensitivities to the ;*

key modeling para.naters.

Key performance elements for the application have been appropriately*

classified and performance is backed up by licensee commitments.

Risk Impact and Treatment of Uncertainty

If the risk-informed application is based on the quantification of the*

change to risk, then the following applies:

o The application is either risk neutral or results in a decrease in '

plant risk, OR

o If an application results in an increase in risk, the increase is
within the guidelines defined in draft guide DG-1061. The
cumulative and synergistic effects on risk from the preser.t and ,

. previous applications have been addressed. Licensee risk management '

practices are being followed to minimize the risk from plant
operations.
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I

o In either of the above cases, an appropriate consideration of |
uncertainties is provided in support of the proposed application.' '

i The licensee showed that the uncertainty in the risk change was
.small. compared to the margin between the estimated change and the*

allowable change. This argument'was supported either by explicit !.

propagation or by a qualitative and/or sensitivity analysis showing,

: that no event contributing to the change in risk is subject to
significant uncertainty. |

I .If the risk-informed application is based on a qualitative assessment of i*

i _ the change to risk, then the 7.pplication is shown to result in a !

decrease in plant' risk, or is risk neutral, or CDF and LERF increases !
"

: are shown to be' acceptable based on bounding evaluations or sensitivity i

;. studies. When this assessment is based solely on traditional i
engineering information or use of compensatory actions, then the i
application clearly shows a reduction in risk. i

i :

Intearated'Decisionmakina Process

Results' from traditional engineering analyses and risk analyses have |*

been used to ensure that the principles for risk-informed decisionmaking :

have been met. j

Potential analysis limitations, uncertainties and conflicts are resolved-.-

by use of conservative results, or by use of appropriate implementation !

and monitoring strategies, or by use of appropriate compensatory.
measures.

1
The integrated decisionmaking process is well-defined, systematic,+ ,

-repeatable, and scrutable. j
i

Innlementation and Monitorina Strateaies !
i

The implementation process is commensurate with the uncertainty i
''

..
associated with the results of the traditional and probabilistic !

engineering evaluations.

. A monitoring program which could adequately track the performance of i.

equipment covered by the' proposed licensing changes was established. It |
was demonstrated that the procedures and evaluation methods will provide 1

reasonable assurance that performance degradation will be detected and- j
-that the corrective' action plan will assure that appropriate actions can |

-

be taken before SSC functionality and plant safety is compromised. Data 1

from similar plants will' be_ used if needed. !

In addition to the tracking of performance of SSCs affected.by the*

application, the performance monitoring process also includes the
tracking of performance of SSCs which support the underlying basis for
the decisionmaking.
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I

Licensee Submittal
l

The submittal includes sufficient information to~ support conclusions
+

regarding the acceptability of the proposed change.
'

The appropriate regulatory action was requested. In addition, pertinent
*

.information on the CLB change will be included in the Safety Analysis
>

Report, technical specifications or license conditions as necessary.

The licensee has appropriately committed to the important programmatic !
*

'

and performance assumptions in the PRA and engineering analyses which#

served as the basis of the CLB change. These include any enhancements i

to regulatory requirements necessary to preserve assumptions in the PRA;
and engineering analyses, and to reflect new regulatory requirements for
high risk significant SSCs not otherwise subject to existing
requirements, commensurate with their rtsk significance. These

i

!
commitments are reflected in revisions to the Safety Analysis Report,
technical specifications or appropriate licensee conditions have been
imposed by the staff.,

J

!
!

I

i
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IV. IMPLEMENTATION

The following is intended to provide guidance to applicants and licensees
regarding the NRC staff's plans for using this SRP section.

Except in those cases in which the applicant or licensee proposes a acceptable
alternative method for demonstrating that a proposed CLB change is acceptable,
the method described herein will be used by the staff in its evaluation of
risk-informed changes to the CLB.

!

i

|
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Appendix A GUIDANCE FOR A FOCUSED-SCOPE APPLICATION SPECIFIC PRA REVIEW

'

,

As stated in Section 11.3.2.4 of this SRP and in draft guide DG-1061, PRAs;

that are used in risk-informed submittals to determine risk significance or,

i risk impact should have been shown to be of adequate quality. Staff
j evaluation of a licensea risk-informed application submittal is expected to

include a review of the licensee process for PRA quality assurance. Where
necessary, this should be supplemented by an overall review of the following: ,

event and fault tree models; data on SSC failures and common cause failures;4

'
mission success criteria; initiating event analysis; human reliability

; analysis; and result quantification including the analysis of uncertainties. r~

These reviews should be of sufficient detail to provide the staff with |confidence that the PRA properly reflects the plant's CLB and actual operating |
. conditions and practices. Results from previous staff review efforts (e.g., )

from prior applications) should be utilized as appropriate.1 '

:

In addition to the general overall review as described above, staff reviewers
: are also expected to perform a focused-scope review of the risk analysis on an
*

application-specific basis. This appendix provides review * guidance on the
likely elements of a PRA which may affect or be affected by proposed changes:

j to the CLB. i

1

A.1 Use of Anoropriate Data4

a. Area of Review;

i
' In risk-informed applications it is important that appropriate SSC failure

'

i data is used. While plant-specific data.is preferred, for plants with little
i operating history, the only choice is use of generic data. Furthermore,

when the impact of the change is being modeled as a modification of parameter
values, there may be no plant-specific data to support the modification. The
data related issues are the following: a) if the impact of the application is

! to be modeled as a change in parameter values associated with basic events
] representing modes of unavailability of certain SSCs, these changes should be
; reasonable and should be supported by technical arguments; and b) the impact
i of the change is neither exaggerated nor obscured by the parameter values used

for those SSCs unaffected by the change.

b. Review Guidance-and Procedures
'

It is to be expected that, for a PRA that has undergone a technical review,
,

parameter values will have been judged to be appropriate, whether they have
: been evaluated using generic or plant specific data. However, since the
' review was focused on the DRA as a base case model, a diff.erent perspective on

the appropriateness of parameter values may be required for specific
applications. Therefore, in reviewing PRA applications, the reviewer should,

focus on those parameter values that have the potential to change the'
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conclusion of the analysis. For example, parameters associated with SSCs that
appear in the same cutsets as the affected SSCs have the potential to distort
the conclusions by decreasing the assessed importance of the change if their
values are too low, or by increasing it if their values are too large.
Similarly, parameters that contribute to the cutsets that do not contain
affected SSCs can decrease the importance of the change by being too large, or
increase it by being too low.

Whether the data used is plant-specific, generic, or a combination of both,
the parameter values are expected to be consistent with generally accepted
values from PRAs of similar plants, or significant deviations should have been
justified. Significant in this context can be defined as no greater than a
factor of 3 for the mean values of the failure rate or failure probability.
The focus of the review should be on those parameter values which both have a
significant impact on the results as discussed above, and which deviate
significantly from the generally accepted norm.

If it was decided that a more detailed review of the parameter values is
appropriate, then the following guidance applies. For plant-specific data,
the reviewer should determine how plant records were used to estimate the
number of events / failures, the number of demands, and the operating hours or
standby hours. The reviewer should verify the consistency between the
definitions of failure modes and component boundaries used in the risk
analysis and the definitions used in the plant records. When generic data are
used, it is important to verify that the plant component is typical of the
generic industry component. In cases where generic failure rates are used in
combination with plant-specific data like test intervals, the reviewer should
verify that the generic data are applicable for the range of plant data used.

When evaluating the impact of the change, it is important for the reviewer to
recognize the assumptions that have gone into developing the PRA model. For
example, two models are commonly used for events representing the
unavailability of a standby component on demand; the standby failure rate
model and the constant probability of failure on demand model. Using the

,

former model can result in large differences between the unavailabilities of l

components whose test intervals differ significantly, given the same standby
failure rate is used. The reviewer should be sensitive to this effect, and
ascertain that appropriate models are used. As another example, in ;

considering plant-specific failure data, poorly-performing individual l

components may have been grouped with other components, allowing their poor l

performance to be averaged over all components of that type. Poor performance j

may arise because of inherent characteristics of one member of what would i

otherwise be considered a uniform population, or may arise because components
are operating in a more demanding environment. If these components are
grouped together with others for which the operating conditions are more
favorable, then the failure rates used for the poor performers could be

,

artificially lowered. If requirements are relaxed based on the group failure i

rate, reduced programmatic attention to these poor performers could lead to a
greater than expected probability of experiencing an in-service failure of one
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of these components. The reviewer should be aware of such effects, and should
make sure that components are grouped appropriately.

When the impact of the change is being modeled as a change in the parameter
values associated with specific basic events representing modes of
unavailability of SSCs, the reviewer should focus on whether the change in
parameter values is appropriate and reasonable. The rationale behind the
change in parameter values is expected to be documented and should be reviewed

,

carefully.

If generic values are used for the base case parameter values which are
candidates for being changed, it should be checked that the conditions under
which the generic data are applicable do not correspond to those which would
be more appropriate for a plant with the change incorporated. This should
only be a real concern if the plant being changed is somewhat untypical with
respect to the issue being addressed by the change. This would not be a
concern if plant specific data were being used.

Finally, as a validation of the data used to justify CLB changes in risk-
informed applications, monitoring of the performance of components affected by
the application is important. This monitoring should be performed as the
proposed application is phased in. For very reliable SSCs, it may be
necessary for the licensee to review available operating experience at other
plants for applicability to the licensee's plant to expand the operating
experience database. The reviewer should ascertain that the monitoring
program is capable of demonstrating that the performance of the components or
systems is in accordance with what has been assumed. ,

c. Evaluation Findings

The reviewer verifies that information was provided to support the following
conclusions:

The failure rates and probabilities used, especially those that directly.

affect the proposed application, appropriately consider both plant-
specific and generic data that are consistent with generally accepted
values from PRAs of similar plants, and deviations (if any) have been
justified.

The licensee has systematically considered the possibility that.

individual components could be performing more poorly than the average
associated with their class, and have avoided relaxation for those
components to the point where the unavailability of the poor performers
would be appreciably worse than that assumed in the risk analysis.

The changes to the parameter values impacted by the application are both*

justified and reasonable.

Data used to support changes to the CLB are supported by an' appropriate*

.
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performance monitoring program.

A.2 Initiatino Events

a. Area of Review

Whether or not a particular initiating event is included in a PRA depends on
the scope of the PRA, the frequency of that event, the available plant systems
or other features to mitigate the event, and the consequences of the event if
unmitigated. Proposed plant changes could affect the frequency :sf initiating
events, the probability of mitigation of event initiators and, in some cases,
event consequences. In addition, plant changes could potentially introduce
new initiating events or result in previously screened out events becoming
more important,

b. Review Guidance and Procedures

For risk-informed applications, the staff should determine if initiating
events and anticipated plant response are affected by the-proposed changes.
The reviewer should determine if the proposed changes: (i) can lead to an
increase in the frequency of an initiator already included in the PRA; (ii)
can lead to an increase in the frequency of an initiator initially screened
out in the PRA; (iii) have the potential to introduce new initiating events;
and (iv) can affect the grouping of initiating events. These are discussed
further below.

Applications that result in changes to initiator frequency or the ability of
the plant to respond to event initiators are relatively easy to model in the
risk analysis if the initiators are already included in the base analysis. In
these cases, the impact of the changes should be evaluated directly from the
risk model.

In cases where initiators are not included in the original risk analysis based
on screening evaluations, it is necessary to review whether initiating events
previously screened out on grounds of low frequency, might now be above the
screening threshold as a result of a proposed application. Plant changes
could increase the frequency of initiating events that were relatively
infrequent to begin with, or these changes could affect SSCs or operator
actions that were credited with the satisfactory mitigation of initiating
events. If initiating events increased in frequency as a result of an
application to the point where it became important (i.e., could no longer be
screened out), then the scope of the analysis would need to change to reflect
this.

Usually, low frequency of an event by itself is not sufficient as a criterion
for screening purposes. The consequences of non-mitigation of the events also
play a big part in this process. For example, interfacing system LOCAs are
often assessed as low frequency events, but because of their impact on public
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health and safety, they can be important. Therefore, for potentially high
consequence events, even if the event frequency is below a screening
criterion, the features that lead to the freque.~.y being low (for example,
surveillance test practices, startup procedures. etc.) should be taken into
account in reviews of PRA applications.

Proposed plant changes should be evaluated to determine if these changes could
result in initiators not previously analyzed in the PRA. For example, changes
might enhance the potential for spurious operation of components whose action
may cause initiating events or changes might increase the likelihood for
operator errors-of commission which may result in plant trips. If mechanisms
for producing new initiators have been identified, the reviewer should make
sure that they have been added to the risk analysis so that the impacts from
these initiators can be analyzed.

In PRAs, initiating events are usually grouped according to the systems
required to respond to the transient. This implies that success criteria for
plant systems and operator response are similar for all events in a group. In
addition, events may be screened out when it can be shown that they are
bounded in probability and consequence by other similar events. In the review
of risk-informed applications that affect initiating events, the staff has to
ensure that grouping criteria used in the base analysis have not been
invalidated by the proposed plant changes or, in the case where this is not
true, the licensee has made appropriate changes to the event groupings.i

Finally, it should be noted that many PRAs model initiating events as single
basic events or " black boxes". In risk-informed regulation, it is preferred

< that initiating events especially those that result from the loss of support
systems, be modeled using a fault tree (or equivalent) approach so that system
dependencies are fully understood and accounted for. If this is not the case,

the reviewer should be aware of the combination of SSC failures or other
events that could lead to the " failure" of the black box. This would lead to
a better understanding of the risk contributors and is especially important in
risk categorization applications.

c. Evaluation Findings

The reviewer verifies that the information provided and review activities
support the following conclusions:

The licensee has adequately considered the effects of proposed changes=

on the frequencies of initiating events analyzed and the frequencies of
initiating events previously screened out.

The changes have been shown to not result in new initiating events, or.

if new initiators are identified, these have been added to, and analyzed
in the risk model.

Proposed changes have been taken into account in the grouping of*
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initiating events.

Dependencies between the initiating events and the plant mitigation*

systems have been considered in the decisionmaking process.

A.3 Determination of Success Criteria

a. Area of Review

Guidance in the PRA policy statement and in D'.i-1061 stipulates that realistic
analysis should be used in PRA implementation. The following discussion is
aimed at sorting out what is meant by " realistic" analysis of success criteria
by reference to SAR analysis.

In order to fulfill its intended purpose, SAR analysis is ordinarily based on
& set of assumptions containing significant embedded conservatisms. SARanalysis also reflects a postulated sin
whatever event initiated the sequence. gle active failure in addition toWhen a SAR analysis shows a successful
outcome, then, there is good reason to believe that apart from beyond-single-
failure scenarios, the system will meet or exceed performance requirements for
the initiating event considered.

Applying the SAR mission success criterion in a PRA would be conservative, in
the sense that the probability of failure to meet this standard of performance
would be greater than probability of failure to meet a more realistic standard
of performance. However, re-analyzing event sequences with conventional SAR
tools would be too burdensome to apply to the large number of scenarios that
are defined in the course of a PRA. In addition, the rather specialized
computer codes used in SAR analysis may not be appropriate in beyond-single-
failure scenarios. Traditionally, development of mission success analysis in
PRAs has ranged from the use of faster running models that might not have the
same level of quality assurance as the conventional SAR tools, to the
extrapolation of results from analysis performed on similar plants.-

In order to satisfy the Commission guideline, then, the staff should find that
the applicable PRA insights have not been distorted by a systematic
conservative bias in mission success criteria, and that mission success
criteria used to justify changes to the CLB have a sound technical basis,

b. Review Guidance and Procedures

When it is determined that the results and conclusions of a risk-informed
application are especially sensitive to the choice of mission success
criteria, or if the modeling is particularly controversial, the staff should
review the relevant success criteria and the basis for each. In cases where
the basis is lacking, the reviewer should either request additional licensee
justification or seek independent analysis.
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If the basis is analytical, staff evaluation of the code used and the inputdata may be appropriate. When it is determined that the computer codes used
have not received adequate licensee or other industry review, then closer
examination of the models should also be considered.

The models, codes, and irput used to determine mission success criteria should
meet GA standards that are consistent with general accepted methods. This
standard should include configuration control of the analysis input andresults. The standard does not have to be the same as the standard applicable
to SAR analysis, but it should be explicit (i.e., engineering calculations and
codes should be verified and quality assured) and it should be formalized by
the licensee as part of the licensee QA program.

Some mission success criteria can validly be extrapolated between similar
plants when a firm basis for the criterion is created at the first plant and
it is shown that plant-specific features do not invalidate the comparison.

On an application specific basis, the emphasis of the review should be on
whether the definition of the system success criteria will be affected by the
application specific elements or the elements required in the same minimal
cutset as the application specific element. The reviewer should assure that
the success criteria are not optimistic so as to underestimate the number of
components required (i.e., overestimate the size of the minimal cutset).
c. Evaluation Findings

In cases where conclusions are sensitive to the mission success criteria, the
staff safety evaluation report should contain findings equivalent to thefollowing:

a technical basis has been established for the mission success criterion
*

used in the analysis. Analytical elements of the technical basis have
been given an appropriate level of configuration control and quality

Where comparison with analogous criteria from other plantsassurance.
is possible, this comparison has been justified.

A.4 Modelina of Common Cause Failures

a. Area of Review

Common cause failures (CCF) represent the failures of components that are
caused by common influences such as design, manufacturing, installation,calibration or operational deficiencies. Since CCFs can fail more than one
component at the same time and can occur with greater probability than would
be predicted by the product of the individual component failure probabilities,
they can contribute significantly to plant risk.

Risk-informed applications that cover SSCs as a group have the potential of
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affecting the CCF probabilities of SSCs within that group. For the affected
components, CCF probabilities could be low or might not even be included in
the baseline PRA models based on the operational and engineering evidence
driven by current requirements. With proposed changes there should be
assurance that the CCF contribution will not become more significant. In
addition, the assessment of the impact of the change can be affected by the
CCF probabilities for other components, and can either be exaggerated or
obscured depending on the CCF probabilities.

b. Review Guidance and Procedures

The reviewer should verify that potentially significant CCFs have been covered
in the PRA and that, where applicable, the effects of the proposed changes
have been incorporated into the CCF modeling. Staff evaluation should include
a review of the process used for the selection of common cause component
groups.

Acceptable methods for the modeling of CCF contributions are presented in
NUREG-4780 (reference 7). Additional guidance can be found in an AEOD report
" Common Cause Failure Data Collection and Analysis System"-(reference 9),
which also provides an extensive database of generic CCF probabilities that
can be used to compare to those used in the risk-informed licensee submittal.,

!

Significant differences in CCF probabilities should be reviewed carefully to
determine whether they are justified.

Specific review guidelines related to risk-informed applications and the
assessment of the change are provided below.

The reviewer should verify that industry and especially plant-specific.

experience which involve the failure of two or more components
(especially for the application specific components) from the same cause
was analyzed and incorporated into the risk model where approprie.

For relevant applications, reviewers should check that licensees have.

appropriately modeled CCF of groups of equipment that were proposed for
the change. In cases where the effects of the application on CCF cannot
be easily evaluated or quantified, reviewers should establish that
performance monitoring is capable of detecting CCF before multiple
failures are likely to occur subsequent to an actual system challenge.
In addition, to reduce fault exposure times for potential common cause
failures, phased or incremental implementation should be considered as
part of the effort to protect against CCF.

The reviewer should make sure that the impact of the change is not.

inappropriately made insignificant by the choice of CCF probabilities
for SSCs unaffected by the change. This can occur in two ways. First,

the cutsets containing events which represent failures of SSCs affected
by the change may include CCF contributions from other SSCs which are
too small. Second, the cutsets which do not contain affected SSCs may
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be artificially increased in value by having CCF contributions that are
too large so that the impact of the change is obscured. These cases
will impact applications involving risk categorization by lowering the
relative contribution (and importances) of the affected SSCs. An
understanding of these effects can be obtained from sensitivity analyses
performed by removing the pertinent CCFs or by using more realistic
values for the CCFs.

A common modeling approximation is to include CCF contributions only*

from that combination of SSCs which fails the function of the system.
For example, if system success is defined as success of 1 out of 4
components, usually only a single term representing a CCF of all four
components is included. If the success criterion were 2 out of 4, the

corresponding CCF term would represent failure of any three or all four
SSCs in the group. While probabilistically this usually corresponds to
the dominant contributions, care has to be taken when the application
relies on assessing the impact on risk of having one train unavailable.
In this case, the effective success criterion of the remaining part of
the system changes, so that in the case of the 1 out of 4 system, a CCF
of three SSCs becomes a possible contributor. The impact of not
modeling the lower order CCF contributors should be investigated. Note
that this can impact applications for which the justification of the
change relies on risk categorization as well as those that require an
evaluation of changes to risk.

1

c. Evaluation Findings

Evaluation findings should include statements of the following effect:

Connon cause failure has been suitably addressed and that the licensee.

has systematically identified component groups sharing attributes that
| correlate with CCF potential and that affect the application.

Where applicable, the licensee's performance monitoring program*

,

addresses a phased implementation approach to reduce the potential for
increased incidence of CCFs due to the proposed change.

|

A.5 Modelina of Human Performance

a. Area of Review

The results of a PRA, and therefore the input it provides to risk-informed
decisionmaking,~ can be very strongly influenced by modeling of human
performance. Plant safety depends significantly on human performa.nce, so it
is essential that PRAs treat it carefully. However, the modeling of human
performance, typically referred to as Human Reliability Analysis (HRA),. is a

|
relatively difficult area; significant variations in approach continue to be
encountered, and these can result in significantly different estimates of
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human error probabilities (HEPs) for what appear to be similar human failure
events. The particular values used for HEPs can significantly influence
results of the assessment of the impact of a proposed change. In addition to
the quantification issue, there are questions related to what kind of human
actions can appropriately be credited in the context of a particular
regulatory finding. As an example, suppose that PRA results appear to support
relaxation of requirements for a component based on the argument that even if
the component fails, its failure can be recovered with high probability by
operator actions outside the control room. The issues of concern here are
whether the modeling of the operator action and the evaluation of the failure
probability is appropriate, and whether this kind of credit is the sort of
compensating measure that is intended by staff guidance to support
justification of a relaxation. One further issue is the impact of human
performance which is not explicitly modeled,.but is implicit in certain
parameter values. An example is the influence of human performance on
initiating event frequency. The causes of initiating events are typically not
addressed; their impact is included in the frequency in an implicit way.
b. Review Guidance and Procedures

The reviewer should have an understanding of the potentially significant human
performance issues that might be affected by the application and how these are
reflected in the PRA. This should include a review of the approach used to
estimate human error probabilities. The human errors probabilities can impact
the assessment of the change in one of three ways. First, HEPs unrelated to
the change can obscure or exaggerate the impact of the change depending on
their values by inappropriately increasing or decreasing the value of the
cutsets unaffected by the change. Second, the HEPs may represent responses to
failures of the SSCs impacted by the change. Third, the HEPs may be directly
affected by the change.

Specific guidance related to the assessment of the impact of the change is
provided below.

The reviewer should make sure that the impact of the change is not*

inappropriately made insignificant by the choice of HEPs included in the
PRA model. This can occur in two ways. First, the cutsets containing
events which represent failures of SSCs affected by the change may
include HEPs which are too small. Second, the cutsets which do not
contain affected SSCs may be artificially increased in value by having
HEPs that are too large so that the impact of the change is obscured.
These cases will impact applications involving risk categorization by
lowering the relative contribution (and importances) of the affected
SSCs. An understanding of these effects can be obtained from
sensitivity analyses performed by removing the pertinent HEPs or by
using more realistic values for the HEPs.

The reviewer should identify any human actions that compensate for-

events affected by the proposed application, and ensure that
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inappropriate credit has not been taken for these events.

Justification of proposed changes to the CL3 that are based on taking
*

credit for post-accident recovery of failed components (repair or other
non-proceduralized manual actions, such as manually forcing stuck valves
to open) should be reviewed carefully to ascertain whether the
given the time and physical constraints. identified recovery action is an obvious one to take, and is feasible

Credit may be taken for proceduralized implementation of alternative
success strategies to work around a failed component.

feasible and are supportable by plant programs such as training, etctake this kind of credit should demonst ate that these recoveries are
Licensees that

For human actions that are used to compensate for a basic event
.*

probability increasing as a result of proposed CLB changes, licensee
actions to ensure operator performance at the level credited in the risk
analysis should also be a part of the CLB change.

which are impacteo by the change, an assessment should be made onFor human actions that represent responses to the unavailability of SSCs
*

whether the conditions under which the human actions are to be performed
nave changed significantly so that the HEP should be modified.

For HEPs that are directly impacted by the change, e.g.,as a result of

*

a procedure or operating practice
the impact has been modeled approp,riately.the reviewer should make sure thatIn particular, care should
should now be reinstated.be taken to check whether HEPs that have been screened out of the model

been altered by the change.The reviewer should assess whether any dependencies between HEPs have
*

The reviewer should be assured that the set of HEPs used in the PRA is
*

internally consistent, and that the proposed changes, if any, are made
used by the analysts. consistent with the changes in the performance shaping factors (PSFs)

Evaluation Findingsc.

The staff safety evaluation report should include language that is equivalentin effect to the following.

The modeling of human performance is appropriate.
*

Post-accident recovery of failed components is modeled in a defensible
*

Recovery probabilities are quantified realistically.
way.

formulation of the model shows decisionmakers the degree to which theThe

apparently low risk significance of certain items is based on credit for
A-11 SRP Chapter 19, REV L 03/27/97
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recovery of failed components (restoration of component function, as
opposed to actuation of a compensating system).

When human actions are proposed as compensatory measures as part of a
proposed CLB change, licensee actions to ensure operator performance at

*

the level credited in the risk analysis (e.g., by training, procedures,
etc.) are also a part of the CLB change.

A.6 Effects of Truncation limits Used

a. Area of Review
I As a result of computer model and time limitations, the quantification process|

I to evaluate CDF or LERF would involve cutset truncation either by use of aSince the truncation processcutoff frequency or a maximum cutset order.
eliminates accident sequences from further consideration, care has to be taken
to ensure that important sequences are not discarded and that the final
results are not sensitive to the truncation limit chosen.

b. Review Guidance and Procedures

Acceptability of a truncation value used in the baseline PRA should beOn an application specific
reviewed as part of the licensee review process.
bar,is, licensees should also demonstrate and reviewers should verify that the

. effects of the application on components modeled in the PRA is not restrictedThis could include sensitivity studies
by the truncation criteria chosen.
using different truncation levels (to selected parts of the model), or by therequantification of the base model from the beginning (as opposed to use of a
pre-solved model) when evaluating the risk for the proposed applications.

It is preferred that the change in risk from the application is calculated by
the requantification of the base model at the fault tree / event tree level so
that the potential effects of originally truncated events could be accountedIf modelfor should they become important as a result of an application.

requantification was not performed or if the application depended on the riskranking of SSCs from a pre-solved cutset equation, the reviewer should use the
guidelines provided below.

The reviewer should be assured (either by documentation provided in the
licensee review or by an independent analysis) that cutset truncation has not
introduced errors into the application results or the logic of the PRA thatStaff review could also involve the performance ofaffect the application.
(or the review of) sensitivity studies where the truncation limit is lowered
for the dominant sequences and event initiators, and a study of the resultant
cutsets to see if there are any hidden dependencies or unusual / unexpected
event combinations especially if these involve components affected by the
proposed application.
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Staff review could also include a comparison of a list of the events affected
by the application that is in the final truncated cutset equations to the list
of application-specific basic events used in the fault tree and event tree
models. This will yield a list of events that did not make it past the
truncation process. Documentation should be available that enables the
reviewer to determine the reason truncated events are not important to the
risk.

Finally, in PRA models where common cause failures and human dependencies are
incorporated at the sequence level after a truncated set of minimal cutsets
has been obtained, the reviewer should verify that the truncation criteria
used in the PRA do not lead to cutsets involving application specific
components being truncated that could be important if common cause failures,
or human dependencies are considered.

c. Evaluation Findings

The staff review should conclude that the licensee has satisfactorily
established that conclusions are not adversely affected by truncation, i.e.,

the truncation criteria is sufficiently low to ensure stable results, *-

that is, the magnitude of the CDF or release frequency will not change
as a result of lower truncation limits, and the grouping of SSCs into
risk categories will also not be affected.

the components affected by the application are, for the most part, not*

truncated out of the model . In cases where they are, a qualitative
assessment can demonstrate the reasons why they are unimportant to risk.
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Appendix B INTEGRATED DECISIONMAKING

Risk-informed applications are expected to require a process to integrate
traditional engineering and probabilistic considerations to form the basis for
acceptance. In order for this decisionmaking process to be effective in
rendering accurate representations of plant safety and risk, it is expected
that documented guidance be available to en',ure consistent and defensible
results. Such guidance would also allow naff reviewers to reconstruct the
logic and events involved in the integration process.

This appendix discusses issues that should be addressed by the staff during
reviews of the licensee integrated decisionmakin (sometimes referredto as the " expert panel" process by licensees). g process

a. Area of Review

Staff reviewers are expected to evaluate all proposed changes to the CLB
taking into account both traditional and probabilistic engineering
considerations. For each proposed change, the reviewer should evaluate the
licensee justification for the change. In cases where licensee results or
conclusions are in some way counter-intuitive or inconsistent with results for
similar plants on similar issues, the reviewer may also want to evaluate in
detail the licensee documentation of the process by which the results were
obtained. This would provide a better understanding of the reasons,
assumptions, approaches, and information that were used in the licensee
integrated decision process.

b. Review Guidance and Procedures

Since the licensee integrated decisionmaking process is responsible for the
justification of acceptability of the proposed changes to the CLB, it is
expected that the process will be documented in a relatively formal fashion.
The staff may not routinely audit all of the licensee findings or
recommendations, but the documentation should exist to support such a review,
and should be maintained for the life of the plant or until such time when the
recommendations are invalidated by later changes.

Staff expectations of the integrated decisionmaking process:

The process should be well-defined, systematic, repeatable, and.

scrutable. This process should be technically defensible and should be
detailed enough to allow an independent party to reproduce the major
results.

Deliberations should be application specific. The objectives proposed*

for the integrated decisionmaking process for a particular application
(particularly, how the results are to be utilized) should be well
defined and should be relevant to that application.
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Membership in the decisionmaking team should include experienced*

individuals with demonstrated skills and knowledge in relevant
engineering disciplines (depending on the application), plant procedures
and operations, system knowledge including operational history, system
response and dependencies, operator training and response, details of
the plant specific probabilistic risk assessment, and regulatory
guidance.

The decisionmaking team should have been advised of the specifics of all=

proposed changes and the relevant background information associated with
the licensing action. In addition, since the judgement will be based in
part on the results of a risk analysis, imparting to the team an
interpretation of the results of the risk model and the potential
limitations of this model is important.

The process should take into account the principles and the NRC.

expectations as described in Section 2.1 of DG-1061.

In the formulation of findings, both probabilistic and traditional-

engineering considerations should be taken into account. This should
include information from the risk analysis, traditional engineering
evaluations and insights, quantitative sensitivity studies, operational
experience and historical plant performance, engineering judgment, and
current regulatory requirements. Potential limitations of the risk
model should be identified and resolved. SSCs that are affected by the
proposed application but that are not modeled in the PRA should be
considered individually and evaluated based on guideliaes similar to
those provided later in this appendix or in appendix C.2. Finally,
conclusions should be robust to different plausible assumptions and
analyses.

When findings or conclusions are based in part on the use of=

compensatory measures, justification should be provided as to why the
compensatory measures are an appropriate substitute for a proposed
relaxation in current requirements. The compensatory measure should
become part of the plant licensing basis.

Technical information basis:

In many risk-informed pilot applications, integrated decisionmaking panels
have been utilized in cases where there are broad applications of PRA and
traditional engineering results over a large number of plant SSCs to justify,

In cases such as these, it is expected that thechanges to the CLB.
information base supplied to the integrated decisionmaking panel is capable ofI

supporting the findings that should be made in the context of the specific
risk-informed application. For example, in risk quantification and risk
categorization type of applications, the following should be applicable.
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At least the level 1 portion of U.e internal events PRA should be*

formulated in such a way as to support quantification of a change in
risk (A CDF and a LERF) and importance measures, and should provide
qualitative (minimal cutset) information adequate to support defense-in-
depth findings.

There should be an inventory of plant response capability for*

probabilistically significant operating modes and initiating event
categories (internal, external, flood, fire, seismic, etc.). Given a
full scope level 2 PRA, this requirement could be satisfied by an
inventory of event tree success paths, with an indication of the mission
success criteria, systems, and SSCs involved in each path. Lacking a
full scope level 2 PRA, surrogate information should be developed for
unanalyzed areas, along the lines described in Section II.3.2.2. This
requirement is necessary in order to show the safety functions performed
by SSCs affected by the application.

Causal models (determination of cause-effect relationships) should be*

developed to support quantification of basic event probability as a
function of the application. This is necessary in order to relate the
application to actual risk indices.

Documentation of inputs to the decisionmaking panel should be part of the
process. The reviewer should verify the scope and depth of the information
base, especially information supplied regarding modes and/or classes of
initiators unanalyzed in the PRA.

Treatment of SSCs not Modeled in the PRA:

PRAs do not model all SSCs involved in performance of safety functions for
various reasons. However, this should not imply that unmodeled SSCs are not
important in terms of contributions to the plant risk. For example, in some
cases SSCs are omitted based on analysts taking credit for programmatic
activities that ensure a low failure frequency for that item or a short fault
exposure time in the event that it does fail. In such cases, when PRA results
will not reflect the SSC at all, it would be inappropriate to conclude that
the programmatic activity is unimportant.

It is one of the tasks of the integrated decisionmaking panel to extrapolate
from the PRA and other information sources to draw conclusions about SSCs not
modeled in the PRA. This does not mean that the panel is to impute to the PRA
high-level results that were not generated in the analysis; it does mean that
if a success path is modeled in the PRA, the panel is justified in reasoning
that unmodeled SSCs in that path are relied upon. If items were screened from
the PRA, the panel should be aware of the screening process, in order to avoid
violating the basis for the screening.

For SSCs not modeled in the PRA, the reviewer should verify that the
decisionmaking panel has performed the following:
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reviewed the PRA assumption base for instances in which initiators were*

screened out on the basis of credit for SSCs affected by the
application;

reviewed plant operating history for initiating events whose occurrence*

might have been prevented by the proposed application;

reviewed plant operating history for failures of mitigating systeme

trains as a result of events that might have been prevented by the
proposed application;

reviewed accident sequence modeling for instances in which early*

termination of the analysis obscured challenges to affected SSCs that
would normally come into play later than the termination point.

Possible dispositions of the above include the following:

the item will not affect initiating event frequency or mitigating system*

performance under reasonably foreseeable circumstances, and the proposed
change is warranted;

the item, although unmodeled, already receives and will continue to*

receive programmatic attention commensurate with its significance. In
cases where reduced commitments are proposed, adequate justification is
provided for this reduction;

the item does not currently receive sufficient programmatic attenticn,a

and may be subject to tighter controls.

The reviewer shouM verify that the safety significance of SSCs not modeled in
the PRA (but affected by the proposed application) are appropriately
characterized and justified.

Addressing limitations of the risk analysis:

Part of the integrated decisionmaking process is to overcome certain
limitations of the PRA. However, this does not include substituting the
analyst's judgment for essential PRA results. One of the reasons for
developing PRA models is that the complexity of many facilities makes judgment
difficult in many contexts.

Generally, if PRA highlights a plant vulnerability, this should. be taken
seriously. This result should not be discounted on the basis of judgment. If

the analyst can show that the PRA representation of a vulnerability is
invalid, then the PRA should be modified, and the licensee should work with
the results of the revised PRA.

To address the issue of credit for unmodeled systems that would change a PRA
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result, the preferred method is to alter the PRA to take the credit.
reviewer should be aware that there are potentially cases in which credit forThe

systems, environmental conditions, or other factors such as spatialan unmodeled system would be seriously complicated by issues of shared support
interaction issues or operator interaction dependencies.

To address the issue of making decisions about SSCs that might influence plant
response in unmodeled modes or to unmodeled initiators, the acceptable
approach is to proceed on the basis of a structured representation of plant
what systems are available to respond to each, functional dependencies ofresponse that shows at least qualitatively what initiating events pertain,
these systems at the train level, and in particular, what backups are
available in the event of failure of any particular SSC.

,

to accept program reductions for SSCs that are explicitly shown to play noWhile it is possible
role in unanalyzed modes, it is much more difficult to -accept reductions for
components that do play a role in unanalyzed (e.g., shutdown) modes.
instances, conservative methods will be considered prudent. For such

To address instances in which a PRA model exists but is considered misleading,caution is indicated. An example of this would be to down-classify SSCs
a PRA result, based on panel judgment.(i.e., state that a high risk contributor is actually a low contributor) from
record both a PRA and a finding that clearly contradicts it.It is not acceptable to place on theAlthough the
whether the record establishes a clear basis for a finding. panel is not expected to take the PRA as absolute truth, the test should be

A technicalargument that begins with the misleading PRA result and furnishes
supplementary information sufficient to justify a relatively minor change to a
PRA result, or a qualified interpretation of a PRA result, is satisfactory.
cursory technical argument leading to a conclusion that qualitatively A

contradicts a major PRA result is an unsatisfactory record.

Evaluation Findingsc.

The following language, or language substantially equivalent to this, should
appear in the 5ER, or else exceptions should be noted and explained.

The integrated decisionmaking process is appropriate.
*

Appropriate
information was available, suitable issues were raised, the disposition
of these issues was systematic and defensible, and the documentation of
the findings is traceable and reviewable in principle, so that the basis
for conclusions and recommendations is available for scrutiny andreview.

The evaluation of risk significance represents appropriate consideration
*

of probabilistic information, traditional engineering evaluations,
sensitivity studies, operational experience, engineering judgment, andcurrent regulatory requirements.
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The technical information basis was adequate for the scope of the
application. In particular, the analysis of success and failure

*

scenarios was adequate to identify the roles played by the SSCs affected
by the application, the quantification of the frequency of these
scenarios was adequate to establish the safety significance cf the SSCs,
and the causal models were adequate to establish the effects of the
proposed changes in the program.

The safety significance of components affected by the proposed
application but not modeled in the PRA was evaluated in a systematic

*

This included a search of components that might contribute to
initiating event occurrence, mitigating systen components that were not
manner.

modeled in the PRA because their failure was not expected to dominate
system failure in the baseline configuration, and components in systems
that do not play a direct role in mitigation but that interface with
mitigating systems.

The process applied by the licensee to overcome limitations of PRA was
Where decisions were made that do not follow straight-*

appropriate.
forwardly from the PRA, a technical basis was provided that shows how
the PRA information and the supplementary information validly combine to
support the finding. No findings contradict the PRA in a fundamental
way.

.
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Appendix C CATEGORIZATION OF STRUCTURES, SYSTEMS, AND COMPONENTS WITH

RESPECT TO SAFETY SIGNIFICANCE

For several of the proposed applications of the risk-informed regulation
process one of the principal activities is the categorization of SSCs and
human actions with respect to their safety-significance. The purpose of this
Appendix is to discuss how to review approaches that may be used in this
categorization process.

The first review consideration is the definition of safety-significance as
applied to SSCs and human actions for a specific application. A related, but
not identical concept, is that of risk significance. For example, an
individual SSC can be identified as being risk-significant if it can be
demonstrated that its failure or unavailability contributes significantly to
the measures of risk, e.g., CDF and LERF. Safety-significance, on the other
hand, can be thought of as being related to the role the SSC plays in the
prevention of the occurrence of the undesired end state. Thus the position
adopted in this SRP is that all the SSCs and human actions considered when
constructing the PRA model (including those that do not necessarily appear in
the final quantified model, either because they have been screened initially,
assumed to be inherently reliable or have been truncated from the solution of
the model) have the potential to be safety significant, since they play a role
in preventing core damage.

In reviewing the categorization, it is important to recognize the purpose
behind the categorization, which is, generally, to sort out the SSCs or human
act ions into two general groups: those for which some change is proposed; and
thlist for which no change is proposed. It is the potential impact of the
application on the particular SSCs and human actions and on the measures of
ritk *'d ultimately determines which of the SSCs and human actions should be
regarded as safety-significant. Since different applications impact different
SSCs ant'. human actions, it is reasonable to expect that the categorization
could be different for the different applications. Thus the question being
addr .ssed by the application is, for which groups of SSCs and human actions

the change be made such there will be no more than insignificant increases. -
.in the risk to the health and safety of the public. This impact on overall
risk should be related back to the criteria for acceptable changes in the risk
measures identified in draft guide DG-1061. It is those groups for which
changes can be made that satisfy these criteria that can be regarded as low
safety-significant in the context of the specific application. Thus, the most
appropriate way to address the categorization is through a requantification of
the risk measures. However, the feasibility of performing such risk
quantification has been questioned for those applications for which a nothod
for the evaluation of the impact of the change on SSC unavailability is not
obviously available.

In the above case, an acceptable alternative to requantification of risk is
to perform the categorization of the SSCs and human actions using an
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integrated decisionmaking process (such as the use of an Expert Panel), based
on the use of PRA importance measures as input. The issues that should be
addressed by the reviewer for this approach are discussed in this appendix.
Section C.1 discusses the technical issues associated with the use of PRA
importance measures, and Section C.2 discusses the use of the importance
measures by the decisionmaking panel.

C.1 Use of Importance Measures

a. Area of Review

In the implementation of the Maintenance Rule and in many industry guides for
the risk-informed applications, the Fussell-Vesely Importance, Risk Reduction
Worth, and Risk Achievement Worth are the most commonly identified measures in
the relative risk ranking of SSCs. However, in the use of these importance
measures for risk-informed applications, there are several issues that should.
be addressed. Most of the issues are related to technical problems which can
be resolved by the use of sensitivity studies or by appropriate quantification
techniques. These issues are discussed in detail in the sub-section below.
In addition, there are two issues that the reviewer should insure have been
addressed adequately, namely a) that risk rankings apply only to individual
contributions and not to combinations or sets of contributors, and b) that
risk rankings are not necessarily related to the risk changes which result
from those contributor changes. When performed and interpreted correctly,
component-level importance measures can provide valuable input to the
integrated decisionmaking process.

b. Review Guidance and Procedures

Risk ranking results from a PRA can be affected by many factors, the most
important being model assumptions and techniques (e.g., for modeling of human
reliability or common cause failures), the data used, or the success criteria
chosen. The reviewer should therefore perform an evaluation of the licensee
PRA as part of the overall review process. Guidance for this review isprovided in Appendix A.

In addition to the use of a PRA of appropriate quality for the application,
the robustness of risk ranking results should also be demonstrated for
conditions and parameters that might not be addressed in the base PRA.
Therefore, when importance measures are used to group components or human
actions as low safety-significant contributors, the information to be provided
to the integrated decisionmaking process should include sensitivity studies
and/or other evaluations to demonstrate the sensitivity of the importance
results to the important PRA modeling techniques, assumptions, and data.
Issues that should be considered and addressed are listed below.

Different risk metrics: The reviewer should ensure that risk in terms of both
CDF and LERF is considered in the ranking process.
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Completeness of risk model:

safety significance contributions using an internal events PRA, externalThe reviewer should ensure that, when determining
by PRA modeling or by the integrated decisionmaking process (as detailed inevents and shutdown and low power initiators have also been considered eithersection C.2 and in Appendix B).

Sensitivity analysis for component data uncertainties: The sensitivity of
been addressed by the licensee. component categorizations to uncertainties in the parameter values should have
categorization is not affected by data uncertainties. Reviewers should be satisfied that SSC

Sensitivity analysis for comon cause failures:
account for dependent failures of redundant components within a system.CCFs are modeled in PRAs to
or obscuring the importance of components. discussed in Appendix A, CCF probabilities can impact PRA results by enhancingAs

This should be addressed by thereview.

of its contribution to CCFs, or a component may be ranked as a low riskA component may be ranked as a high risk contributor mainly because
contributor mainly because it has negligible or no contribution to CCFs.
RIR, removing or relaxing requirements may increase the CCF contributionIn
thereby changing the risk impact of an SSC. ,

Consideration of multiple failure modes:
failure events and failure modes of SSCs. PRA basic events represent specific

the combined effect of all associated basic PRA events, such as failure tothe safety significant categorization has been performed taking into accountThe reviewer should determine that
start and failure to run, including indirect contributions through associatedCCF event probabilities.

S:nsitivity analysis for recovery actions: PRAs ty
actions especially for dominant accident sequences.pically model recovery

Quantification of
perfmeing the action, training, procedure, and knowledge of operators. recovery actions typically depends on the time available for diagnosis and
is a certain degree of subjectivity involved in estimating the successThere
probability for the recovery actions.

The concerns in this case stem from
resulting in related components being ranked as low risk contributors.situaticr.s where very high success probabilities are assigned to a sequence,Furthermore

by recovery, actions that sometimes are only modeled for the dominantit is not desirable for the categorization of SSCs to be impactedscenarios.
Sensitivity knalyses can be used to show how the SSC

categorization would change if recovery actions were removed.
modeling of recovery actions.should ensure that the categorization has not been unduly impacted by theThe reviewer

Truncation limit:
been set low enough so that the truncated set of minimal cutsets contain theThe reviewer should determine that the truncation limit has
significant contributors and their logical combinations for the application in
question and be low enough to capture at least 95 percent of the CDF.
Depending on the PRA level of detail (module level, component level
part level), this may translate into a truncation limit from 1E-12 to 1E-8 per, or piece-
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In addition, the truncated set of minimal cutsets should be
determined to contain the important application-specific contributors and
reactor year.

their logical combinations.
As discussed previously, Importance

Multiple component considerations: measures are typically evaluated on an individual SSC or human action basis.I

One potential concern raised by this is that single-event importance measureshave the potential of dismissing all elements of a system or group despite the(Conversely,
system or group having a high importance when taken as a whole.
there may be grounds for screening out groups of SSCs, owing to theThere are two
unimportance of the systems of which they are elements.) The first is
potential approaches to addressing the multiple component issue.The second is to
to define suitable measures of system or group importance.
choose appropriate criteria for categorization based on component-level

In both cases, it will be necessary for the licensee to
demonstrate that the cumulative impact of the change has been adequately
importance measures.

addressed.

While there are no widely-accepted definitions of system or group importance
measures, it is likely that some licensees will develop new system or group

If any are proposed, the reviewer should make sure that the
measures are capturing the impact of changes to the group in a logical way.measures.

For front-line
As an example of the issues that arise consider the following.

systems, one possibility would be to define a Fussell-Vesely type measure ofsystem importance as the sum of the frequencies of sequences involving failureSuch a
of that system, divided by the sum of all sequence frequencies.
measure would need to be interpreted carefully if the numerator includedSimilarly,
contributions from failures of that system due to support systems.
a Birnbaum-like measure could be defined by quantifying sequences involvingThis
the system, conditional on its failure, and summing up those quantities.However, again
would provide a measure of how often the system is critical.To take a two-division
the support systems make the situation more complex.
plant as an example, front-line failures can occur as a result of failure of
support division A in conjunction with failure of front-line division B.
Working with a figure of merit based on " total failure of support system"
would miss contributions of this type.

In the absence of appropriately defined group level importance measures,
reliance should be made on the integrated decisionmaking process to make the
appropriate determination (see section C.2).

Importance measures do

Relationship of Importance Measures to risk changes:not directly relate to changes in risk associated with implementation of a setInstead, the risk impact is indirectly
of changes proposed in an application.
reflected in the choice of the value of the measure used to determine whetheran SSC should be classified as being of high and low safety significance.
This is a concern whether importances are evaluated at the component or at the

The PSA Applications Guide suggested values of Fussell-Vesely
importance of .05 at the system level, and .005 at the component level for
group level.
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example. However, the criteria for categorization into low and high
significance should be related to the acceptance guidelines for changes in CDF
and LERF. This implies that the criteria should be a function of the base,

case CDF and LERF rather than being fixed for all plants. Thus the reviewer
should determine how the choice of criteria are related to, and conform with,
the acceptance guidelines described in draft guide DG-1061. If component
level criteria are used, they should be established taking into account that
the allowable risk increase associated with the change should be based on
simultaneous changes to all members of the category.

c. Evaluation Findings

The reviewer verifies that the information provided to the integrated
decisionmaking process on the determination of risk importance of contributors
for a specific application is robust in terms of model inputs and assumptions
and " uncertainty" issues like common cause failure modeling and modeling of
human reliability, and that the categorization addresses the effect of the on
groups of components in a way that is compatible with the risk acceptance
guidelines.

C.2 Role of Intearated Decisionmakina in Component Cateaorization

a. Areas of Review

While probabilistic importance analysis can provide valuable information on
categorization, it should be supported and supplemented by an evaluation based
on traditional engineering considerations. This will require using the
qualitative insights obtained from the PRA, and the incorporation of the
consideration of maintenance of defense-in-depth and the maintenance of
sufficient safety margins. One important element of this integrated
decisionmaking can be the use of an " expert panel". General review guidelines
for the licensee integrated decisionmaking process are provided in Appendix B
of this SRP.

b. Review Guidance and Procedures

Identification of functions, systems and components important to safety: The
PPA can provide significant qualitative insights that emerge simply from
consideration of whether and how systems are invoked in particular scenarios.
If a front-line systen is credited in success paths, then it is in some sense
"important," and at least some of its SSCs must also be, in some sense,
important, even if a given single-event importance measure does not reflect
this. However, the real importance of a system is a function of whether there
are alternate, diverse systems that could fulfil the same function, those
systems which are the only means of providing the function being more
important than those for which there are viable alternatives. A system that
supports an important front-line system could also be important. This does
not mean that all such systems cannot be candidates for relaxat' ion in current
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requirements, it does mean that components in system trains credited in the
PRA should be explicitly considered during the integrated decisionmaking
process.

The reviewer, either by evaluation of licensee documentation or by independent
verification, should:

identify all systems that are relied upon in plant response to an.

initiating event, whether explicitly modeled in the PRA or not (e.g.,
HVAC, I&C associated with indications rather than control), and identify
the function (s) they perform or support; and

check to see whether failure of components screened out on the basis=

that they are elements of " unimportant" systems could affect a system
that is relied upon in plant response to an initiating event.

The reviewer should then verify that at least some elements of each of the
important systems as identified above are considered " safety significant." If
this is not the case, then the reviewer should ascertain what performance is
allocated to these items in the PRA, and asce*tain whether-the programmatic
activities allocated to these elements are commensurate with that performance
level. If a system is identified as being important but none of its elements
is, then licensee justification should be reviewed in detail.

As an example consider the case of a system that contains many redundant
flowpaths. Single-event importance analysis will tend to dismiss the
flowpaths one at a time, effectively dismissing the group as a whole. The
focus of the above guidance is that the redundant flowpaths, considered as a
subsystem, and recognizing the function they perform, are important and
deserve some attention, even though conventional importance measures would not
highlight them. However, in the case of redundant systems, the solution need
not always be to assign every redundant path to the high risk contributor
category. In this example, especially if the paths are essentially similar,
it is arguably necessary to consider common cause failure and a program that
addresses common cause failure potential by monitoring component performance
may provide the necessary protection against loss of the function while still
allowing a decrease in some level of commitment on the individual members of
the group. -

Verification of low safety significance: As part of the evaluation of the
qualitative risk-informed categorization, the integrated decisionmaking
process and criteria used by the licensee should be reviewed.

In reviews of the licensee determination of low safety significance for SSCs
or operator actions, the staff should verify that risk importance measures
have been applied appropriately and that results of sensitivity studies have
been taken into account. In addition, the reviewer should verify that the
licensee has considered and has compensated for factors such as potential
inadequate scope and level of detail of the PRA (see sections 11.3.2.2 and
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11.3.2.3), Finally, the reviewer should verify that, in categorizing an SSC
or operator action as low safety si r.ificance, the licensee has conridered the3
defense-in-depth philosophy and available safety margins. Review guidance on
these topics is provided in Section 11.3.1 of this SRP.

For SSCs not modeled in the PRA, the reviewer should verify that the following
conditions are applicable for each SSC that has been proposed as a candidate
for relaxation or removal of current requirements:

the SSC is not a part of a system that acts as a barrier to fissiona

product release during severe accidents

the SSC does not perform a support function to a safety function or does*

not complement a safety function

the SSC does not support operator actions credited in PRAs for eithera

procedural or recovery actions

the failure of the SSC will not result in the eventual occurrence of a*

PRA initiating event

the failure of the SSC will not result in unintentional releases of*

radioactive material even in the absence of severe accident conditions

If any of the above conditions are applicable, or if SSC performance is
difficult to quantify, the licensee should have used a qualitative evaluation
process to determine the impact of relaxing requirements on equipment
reliability / performance. This evaluation should include an identification
of those failure modes for which the failure rate may increase, and the
failure modes for which detection could become more difficult. The reviewer
should then verify that nne or more of the following justifications (or
similar) were provided by the licensee:

a qualitative discussion and historical evidence why these failure modes*

may be unlikely to occur;

a qualitative engineering discussion on how such failure modes could be*

detected in a timely fashion;

a discussion on what other requirements may be useful to control suche

failure rate increases; and

a qualitative engineering discussion on why relaxing the requirements*

may have minimum impact on the failure rate increase.

c. Evaluation Findings

The SER should incorporate language substantially equivalent to the following.
Exceptions, if any, should be noted and explained.
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The categorization of the SSCs or human actions has adequately captured ;*

their significance to safety, and has been performed in such a way that r

J

the potential impact of the proposed application results in at most a
'small increase in the. risk to the health and safety of the public. The

input to the integrated decisionmaking process derived from Importance I
.

measures has been utilized taking into account the known limitations of
importance calculations, and the results have been supplemented by~
appropriate qualitative considerations. ;

The integrated decisionmaking process explicitly recognized systems= ,

invoked in. plant response to initiating events, and ensured that
components within these systems are considered for programmatic

'
.

attention in areas (IST, ISI, etc.) appropriate to their performance
-

characteristics and to the level of performance needed from them. j
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