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FOR: The Commissioners

FROM: James M. Taylor
Executive Director for Operations

SUBJECT: PROPOSED AGENCY-WIDE IMPLEMENTATION PLAN FOR PROBABILISTIC
RISK ASSESSMENT (PRA)

PURPOSE:

To inform the Commission of the proposed agency-wide PRA Implementation Plan
that provides the necessary interoffice framework for strengthening and
increasing the use of PRA technology in agency regulatory activities.

DISCUSSION:

In a November 2, 1993, memorandum to the Executive Director for Operations,
the directors from the Office of Nuclear Reactor Regulation (NRR), the Office
of Nuclear Material Safety and Safeguards (NMSS), the Office for Analysis and
Evaluation of Operational Data (AEOD), and the Office of Nuclear Regulatory
Research (RES) collectively focused on the findings of and recommendations
made by the PRA Working Group, the Regulatory Review Group, and the Regulatory
Analysis Steering Group regarding the status of PRA use and its role in the
regulatory process. In the memorandum, the Office Directors concurred in the
need to systematically expand the use of PRA within the agency. In order to
ensure that the many potential applications of PRA can be implemented in a
consistent and predictable manner that promotes regulatory stability and
efficiency, the staff commenced work on an interoffice PRA Implementation
Plan.

In order to establish top-level guidance on the use of PRA in nuclear
regulatory activities and aid in development of a detailed PRA Implementation
Plan, the staff proposed a policy statement regarding the use of PRA in
regulatory activities. On August 18, 1994, the staff forwarded SECY-94-218,
"Proposed Policy Statement on the Use of Probabilistic Risk Assessment Methods
in Nuclear Regulatory Activities," to the Commission. In that Commission
paper, the staff stated that an overall policy on the use of PRA in nuclear
regulatory activities should be established so that the many potential
applications of PRA can be implemented in a consistent and predictable manner
that promotes regulatory stability and efficiency. In addition, the staff
stated that the use of PRA technology in NRC regulatory activities should be
increased. The increased use of PRA methods and technology is not intended to
supplant the defense-in-depth based regulations, but to complement those
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deterministic methods by using PRA technology in activities where methods and
data are well understood. Even where data may be sparse, the technology may
also represent a valuable supplement to the deterministic methods. The staff
believed the increased use of PRA technology would lead to improved risk-
effective safety decisions, more focused and efficient utilization of NRC
staff resources, and reduced industry burdens.

The Office of Nuclear Reactor Regulation (NRR) coordinated the efforts of the
Office of Nuclear Regulatory Research (RES), the Office of Nuclear Materials
Safety and Safeguards (NMSS), and the Office for Analysis and Evaluation of
Operational Data (AEOD) in the joint development of the draft PRA
Implementation Plan. The PRA Implementation Plan was developed to ensure that
the increased use of PRA methods and technology in nuclear regulatory
activities would be implemented in a consistent and predictable manner that
promotes regulatory stability and efficiency. This PRA Implementation Plan
provides the framework for management oversight of the increased and
appropriate use of PRA methods and technology in regulatory activities.

The proposed PRA implementation plan (enclosed) is considered a "living"
document and is provided for the Commission's information. The staff
considers the PRA Implementation Plan to be a management tool that will help
ensure the timely and integrated agency-wide use of PRA methods and
technology. PRA methods have been applied successfully in numerous nuclear
regulatory activities and have proven to be a valuable complement to
deterministic engineering approaches. However, the increased use of PRA in
nuclear regulatory activities has broad implications and could result in
changes in many areas associated with our current regulatory framework. These
areas, considered by the staff in developing the draft PRA Implementation
Plan, may include: changes to regulations and guidance documents and
inspection programs; a substantial shift in staff resources including
recruiting and training programs to provide the necessary PRA expertise, an
increased emphasis on continued development of PRA methods and decision-making
tools, and enhanced reliability data collection. As discussed in SECY-94-218,
expanded use of PRA in nuclear regulatory activities may raise additional
policy, technical, and legal issues that will be considered in subsequent
modifications to the PRA Implementation Plan.

The Advisory Committee on Reactor Safeguards (ACRS) discussed the draft PRA
Implementation Plan during its May 5-7, 1994, meeting. The ACRS recommended
that the PRA Implementation Plan 1) emphasize improving and adding consistency
to cost/benefit analyses, 2) address the need for continuing PRA research, and
3) be made available for public comment. Although not part of the PRA
Implementation Plan, the staff is addressing improving and adding consistency
to cost/benefit analysis. The staff's Regulatory Analysis Guidelines
(NUREG/BR-0058, Rev. 1) are being revised. Further, a draft Regulatory
Analysis Technical Evaluation Handbook (NUREG/BR-0184) has been prepared. The
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need to conduct PRA research has been incorporated into the proposed PRA
Implementation Plan. The staff plans to solicit public comment on the PRA
Implementation Plan through a public workshop to be held this fall.

In its Staff Requirements Memorandum of May 18, 1994, the Commission requested
additional information regarding resources necessary to implement the
proposed PRA Policy Statement and the PRA Implementation Plan. In Section V.A
of the enclosed PRA Implementation Plan, the staff discusses its strategy for
ensuring that adequate resources are made available to fully implement the
plan.

The staff plans to provide the Commission with semi-annual updates on the
status of actions discussed in the PRA Implementation Plan.

Jmes o
jxecuive Director

for Operations
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I. BACKGROUND

I.A Introduction

The 1979 nuclear accident at the Three Mile Island (TMI) nuclear power plant
substantially changed the character of the analysis of severe accidents
worldwide. Both major investigations of this accident (the Kemeny and Rogovin
studies) recommended that the staff increase its use of probabilistic risk
assessments (PRAs) to augment its traditional, nonprobabilistic methods of
analyzing nuclear plant safety. It also led to a substantial research program
on severe accident phenomenology.

The issuance of NUREG-1150, "Severe Accident Risks: An Assessment for Five
U.S. Nuclear Power Plants," for which the Nuclear Regulatory Commission (NRC)
staff took advantage of the technological developments of the 1980s to assess
the risk, including containment performance and consequence analyses,
associated with five selected plants, represented a significant turning point
in the use of risk-based concepts in the regulatory process. Similarly, since
the mid-1970s the NRC has conducted a number of studies on risk associated
with the fuel cycle including, for example, transportation and high- and low-
level waste management.

PRA methods have been applied successfully in numerous regulatory activities,
proving to be a valuable adjunct to deterministic engineering approaches.
Several recent Commission policies or regulations have been based, in part, on
a recognition of the value of PRA methods and insights. Among these policies
and regulations include the Backfit Rule (§50.109, "Backfitting"), the Policy
Statement on "Safety Goals for the Operation of Nuclear Power Plants," (51 FR
30038), the Commission's "Policy Statement on Severe Reactor Accidents
Regarding Future Designs and Existing Plants," (50 FR 32138), and the
Commission's "Final Policy Statement on Technical Specifications Improvement
for Nuclear Power Reactors," (58 FR 39132). In addition to the past
application of risk assessment techniques in the Systematic Evaluation Program
and rulemaking on anticipated transients without scram, PRA methods were
utilized effectively during the station blackout rulemaking and in support of
the generic issue prioritization and resolution process. Currently, PRA
techniques are being used to assess the safety importance of operating reactor
events and as an integral part of the design certification review process for
advanced reactor designs. The NRC has also used risk-based methods to refine
the regulatory program for facilities and operations other than reactors. For
example, the Environmental Protection Agency (EPA) proposed regulatory
standard for high level waste is probabilistic in nature and is referred to as
a "performance assessment."

I.B Review Groups

There have been some recent criticisms of the staff's use of PRA. Primarily,
these criticisms are that PRA methods are not applied consistently throughout
the agency, that sufficient staff PRA and statistical expertise is not
available, and that the staff is not deriving full benefit from the large
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agency and nuclear.reactor industry investment in developing and applying risk
assessment methods. To address these concerns, the agency established three
high-level review groups. Specifically, (1) the PRA Working Group has
assessed the status of and initiated development of guidance for consistent
and appropriate current uses of PRA; (2) the Regulatory Review Group has
reviewed NRC processes, programs, and practices with a focus on seeking
replacement of prescriptive requirements and guidance with requirements based
on performance and the use of risk insights; and (3) the Regulatory Analysis
Steering Group has updated guidance for conducting regulatory analyses,
including use of risk insights, for proposed regulatory actions. During this
same period, the nuclear power industry established the Nuclear Energy
Institute (NEI), formerly the Nuclear Management and Resources Council
(NUMARC), Regulatory Threshold Working Group to promote the use of
probabilistic safety assessment technology and other new approaches to
regulation as an aid to focus industry and regulatory attention and resources
more effectively on safety concerns. The staff has prepared a proposed
Commission policy statement to declare the agency's commitment to increase the
use of PRA methods and insights in its regulatory activities. This policy
statement would articulate the Commission's position on the role of PRA in
various regulatory programs and communicates that position to the staff, the
public, licensees, and applicants for licenses.

II. PRA IMPLEMENTATION PLAN GOAL

In a November 2, 1993, memorandum to the Executive Director for Operations,
the NRC Office of Nuclear Reactor Regulation (NRR), Office of Nuclear Material
Safety and Safeguards (NMSS), Office for Analysis and Evaluation of
Operational Data (AEOD), and Office of Nuclear Regulatory Research (RES)
collectively focused on the findings of, and recommendations made by, the
above three NRC study groups regarding the status of PRA use and its role in
the regulatory process. In the memorandum, the offices concurred in the need
to systematize and expand the use of PRA within the agency. A proposal was
made to formulate a comprehensive plan for the application of PRA technology
and insights throughout the agency. It is expected that this plan will
provide the framework for continued and future applications of PRA at the NRC.

Development of a plan of this type is especially timely in recognition of
Presidential Executive Order 12866. Among other guidance, this order calls
for regulatory agencies to consider the degree and nature of risks posed in
setting their regulatory priorities, as well as costs and benefits of intended
regulation. NRC's large investment and substantial experience in the
development of PRA methodology and in selected applications puts it in a
strong position to implement the executive order.

This integrated PRA plan will provide substantial benefits, including

* improved regulatory decision-making,
* more efficient use of agency resources in focusing efforts on the most

safety-significant issues, and
reduced industry burden in responding to less safety-significant issues.
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Therefore, the goal of the PRA Implementation Plan is to achieve these
benefits by increasing the use of PRA in regulatory matters to the extent
practical given the state-of-the-art in PRA methods and data available. This
goal implies risk-based regulation in its broadest sense and raises technical,
policy, and legal issues that must be addressed. An important aspect of the
expanded use of PRA technology in reactor regulation will be a strengthening
of NRC's defense-in-depth philosophy by allowing quantification of the levels
of protection and by helping to identify and address weaknesses in the
physical and functional barriers, should they exist.'

The staff recognizes that there are limitations in the current applications of
PRA technology. However, these limitations are not necessarily unique to the
PRA technology and can also apply to deterministic methods. In general these
involve practical limitations in methods, models, and data used in PRA's which
can introduce substantial uncertainty, both quantified and unquantified. This
is especially true in the analysis of certain human performance issues, common
cause failure analysis, and evaluation of seismic hazards. Human performance
issues associated with errors of commission and organizational and management
issues are examples of areas where current PRA's are limited. While these
limitations may affect the precision in estimated risks, the PRA frame work
offers a powerful tool for logically and systematically evaluating the
sensitivity and importance to risk of these issues and their associated
uncertainties. Reliance on PRA technology in decision-making continues to
increase.

It is important to note that not all of the agency's risk management
activities lend themselves to a risk analysis approach that utilizes a
probabilistic, fault tree methodology. As mentioned earlier, current PRAs are
of limited usefulness for modeling certain human performance considerations,
especially errors of commission and organizational or management issues. In
the areas of industrial and medical uses of nuclear materials, for instance,
the primary contributor to overexposures is human error. Also of note is the
difference in the availability of failure data for nuclear reactor and
industrial or medical events. Materials events are generally frequent enough
to allow statistical study, whereas reactor events are infrequent and require
the use of probabilistic techniques.

Given the dissimilarities in the nature and consequences of the use of nuclear
materials in reactors, industrial situations, and medical applications, the
PRA Implementation Plan recognizes that a single approach to risk management
is not appropriate. The staff will, however, share methods and insights to
ensure that the best use is made of available techniques to foster consistency
in NRC decision-making. The updated NRC guidelines for conducting Regulatory
Analysis are expected to be an important step forward fostering this agency-
wide consistency.

'Note: The defense-in-depth philosophy for reactors is essentially
equivalent to the multi-barrier concept used for a geologic repository for
disposal of high-level waste.
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There are several important implications that follow from the goal of
increased use of PRA techniques in reactor regulatory activities. First, the
staff, licensees, and Commission must be prepared to embrace changes to
regulations, to guidance documents, to the licensing process, and to the
inspection program. Second, the staff and Commission must be committed to a
shift in resources based on risk findings. Third, the staff must undertake a
recruiting and training program to provide the necessary PRA expertise.
Additionally, the staff must continue to develop PRA methods and regulatory
decision-making tools and must significantly enhance the collection of
equipment and human reliability data for all of the agency's risk assessment
applications, including those associated with the use, transportation, and
storage of nuclear materials.

III. DISCUSSION OF ISSUES RELATED TO RISK ASSESSMENTS OF REACTORS

III.A Decision Criteria

NRC's regulatory requirements were developed to ensure that a licensed
facility "can be operated without undue risk to the health and safety of the
public" (Appendix A, 10 CFR. Part 50). They are largely based on deterministic
engineering criteria involving the use of multiple barriers and defense-in-
depth. Implementation of this plan will increase the systematic use of risk
assessment techniques. To ensure consistent and appropriate decision-making
that incorporates PRA methods and results, it is crucial that coherent and
clear criteria are applied. As part of this plan, such decision criteria will
be established (incorporating safety goals and backfit rule considerations)
that address the interdependence of probabilistic risk and deterministic
engineering principles. The process of developing these criteria will involve
communications among the NRC, the nuclear industry, and the public to ensure
an understanding by all parties of the role of PRA methods and results in
NRC's risk management efforts.

III.B Data

The NRC staff uses equipment performance data in the conduct of PRAs,
reliability analyses, component failure studies, and plant aging studies;
identification and resolution of generic issues; preparation for inspections;
and reviews of technical specifications change requests. For these purposes,
the staff uses generic data supplemented with a limited amount of plant-
specific data. The use of the generic data is problematic because the data
have not been verified or updated and do not differentiate between plant-to-
plant variations in performance or changes in performance as reactor plants
age. The ad hoc collection of plant-specific data is costly and inefficient.

The availability of human performance data is even more problematic. One
reason is the lack of established and accepted human performance analysis
methods and models upon which to base the collection of human performance
data. This is particularly important in the analysis of operator performance
in response to events during which both acts of omission and commission may
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occur. Human reliability methods and data are currently the focus of research
and limited evaluations of human performance issues raised by analysis of
operating reactor events.

As the NRC and the nuclear reactor industry move toward greater use of PRA,
the need for better data on human performance, plant-specific safety system
availability data (at the train level), and equipment reliability data will
increase with the increased role of PRA in the regulatory decision-making
process. Increased availability of data on equipment and human performance is
very important to implementing many risk-based regulation initiatives. For
example, this information is essential for implementing the maintenance rule
and in supporting the development of risk-based technical specifications.

This plan recognizes the need to collect equipment and human performance data
and includes an approach for collecting this data, derived from operating
experience, to continue to provide a source of credible performance data for
NRC use in the regulatory process.

III.C Consistent Methods

The PRA Working Group identified the need for the development and use of
consistent PRA models and methods. Some steps toward this goal have already
been taken, such as the use of RES-developed codes by agency staff. Other
tasks that are now being undertaken include the development of more user-
friendly computer interfaces; the development of low-power and shutdown
models, external events models, and Level 2/3 PRA models compatible with the
needs of events assessment staff; and the development of methods for
consistently identifying the appropriate detailed PRA model for use in the
analysis of individual events or issues.

It is important to note that not all of the agency's risk management
activities lend themselves to a risk analysis approach that utilizes a
probabilistic, fault tree methodology. This plan recognizes that a single
approach to risk management is not appropriate. RES has the lead
responsibility for developing and validating risk assessment models and
methods.

III.D Training

Implementation of the plan will require users and developers of the new
methods to have significant experience in PRA methods and statistics. It will
take time for these staff members to gain the necessary experience. Some of
the knowledge and skills needed to do this work can be obtained though
traditional training. However, on-the-job training, classroom instruction,
and industrial experience will be needed in order to acquire some of the
required knowledge and experience. Recruiting of outside experts and
intensified development of current staff members will likely be necessary to
gain this staff experience. This process will take several years to
accomplish and will be a major factor in the success of the PRA plan and in
establishing the pace of its implementation.
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Another issue is the training of the staff who will not be directly working
with PRA methods. As the agency shifts to greater use of, and reliance on,PRA methods and risk-based regulation, all technical staff members, including
inspectors, will need to develop an understanding of the strengths and
weaknesses of PRA methods and their use. Training of such staff will be a
critical part of the change in the regulatory culture of the agency. This
training will require a large resource commitment over the next several years,
since the number of staff members who will need the training is large.

To support the goal of improved regulatory activities through increased use of
PRA technology, this plan includes an extensive training program. This
training program is based on the systems approach to training, which includes
completing job task analyses, developing learning objectives, developing and
delivering courses, soliciting student and management feedback, and modifying
the PRA training program as necessary.

IV. RISK-BASED CONSIDERATIONS IN OTHER THAN REACTOR PROGRAMS

IV.A Decision Criteria

There will be significant benefit from the cross-fertilization of the
experiences gained from risk assessments as applied to NMSS facilities and
operations with. the experiences from PRA for power reactors. However,
traditional methods used to assess risk in power reactors are not always
appropriate for those NMSS applications where failures are primarily the
result of human action and are only secondarily due to equipment-modes of
failure. For NMSS-associated applications, risk-based methodologies.will be
used to the extent that the complexity of the system and the risks posed by
the system require a particular complexity of analysis, and to the extent it
can be supported by the state-of-the-art in terms of methods and data.

The NRC staff has used these criteria to assess the appropriate applications
of probabilistic safety assessment techniques (which include PRA and other
systematic safety assessment methods) to low-level and high-level radioactive
waste disposal in the form of performance assessments. Furthermore, the 1985
version of 40 CFR Part 191 (EPA's high-level waste standard) prescribed the
use of probabilistic safety assessment techniques (i.e., performance
assessments) to assess the safety of the disposal of high-level nuclear waste.
To provide additional assurance that the EPA regulations are satisfied, the
Commission has formulated additional regulatory requirements in 10 CFR Part 60
(including deterministic requirements for some subsystems of the repository).
Future techniques to be used for the assessment of risk for a high-level waste
facility will depend on the requirements and standards that are expected to be
developed by the EPA in 1995 as required by the Energy Policy Act of 1992.
The Energy Policy Act of 1992 also requires that within 1 year the NRC is to
modify its technical requirements in 10 CFR Part 60 to be consistent with the
requirements to be developed by-the EPA.
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IV.B. Consistent Methods

The NRC has been developing performance assessment methods for low-level and
high-level waste since the mid-1970s and intensified using performance
assessments techniques in the late 1980s and early 1990s. This has involved
the development of conceptual models and computer codes to model the disposal
of waste. Because waste-disposal systems are passive, the fault-and-event-
tree methods used for active systems in PRA studies for power reactors had to
be adapted to provide scenario analysis for the performance assessment of the
geologic repository at Yucca Mountain, Nevada. In regard to high-level waste,
the NRC staff participates in a variety of international activities (e.g., the
Performance Assessment Advisory Group of the Organization for Economic
Cooperation and Development, Nuclear Energy Agency) to ensure that consistent
performance assessment methods are used to the degree appropriate. In regard
to nuclear medicine applications, NRC contractors have recently completed the
preliminary development of a relative risk-ranking approach for analyzing
nuclear medical devices.

V. AGENCY RESOURCE IMPLICATIONS

V.A Reactor Applications

Each Office associated with this PRA Implementation Plan has considered the
resources required to implement this plan and has made or is making
organizational changes or commitments supporting the enhanced use of PRA in
reactor regulatory activities. NRR, for example, has initiated plans to add
five senior positions to its Probabilistic Safety Assessment Branch and one
Senior Level Service (SLS) position. The recent AEOD reorganization
highlights the important role of PRA with the renaming of the Trends and
Patterns Analysis Branch to Reliability and Risk Assessment Branch. AEOD's
Technical Training Division has initially re-programmed approximately 2 full
time positions, from the Reactor Technology Training Program, to work on the
identification of PRA training needs and the subsequent curriculum
development. The recently-proposed RES reorganization consolidates its PRA
staff and methods development, staff support, and IPE/IPEEE review functions
from three branches into one branch, improving the efficiency of the use of
these staff resources.

The staff has started implementing portions of the PRA Implementation Plan.
Initially this plan requires significant resources because of the
developmental nature of the activities (e.g., development of decision
criteria, guidance documents, training curricula, etc.). Current staffing
level and level of expertise in the PRA area is not sufficient to fully
implement this plan. Therefore, the staff plans to 1) augment its current
staffing in the PRA area with personnel who have expertise in PRA methods and
techniques and 2) develop additional in-house PRA expertise.

The resources needed to implement the PRA Implementation Plan will result from
strategic hiring, re-direction of existing staff technical resources,
including both technical reviewers and inspectors (from reduction in lower
priority reviews and inspections), and conversion of management positions as
part of the agency's streamlining initiative. The staff plans to add
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personnel in the PRA area to 1) analyze and apply PRA techniques to safety
decision-making, 2) continue agency training in PRA methods and applications,
and 3) develop guidance and implement risk-based (risk-focused) inspections
and reviews. As staffing levels allow, priority consideration will be given
to filling future vacancies with PRA skilled recruits. In the long term,
existing staff resources will be re-directed to support the enhanced usage of
PRA methods as outlined in this plan. This shift in resources will take place
over several years after 1) considering the progress of our recruiting and
training programs and 2) identifying less risk-significant areas where fewer
staff resources are needed.

PRA expertise will be developed through modifications to the current PRA
curriculum and additional curriculum development. Training will be used to
increase the PRA skills of the current staff over the next several years.
Where staffing and expertise levels are not keeping pace with emergent
requirements associated with enhanced use of risk-based methodologies, the
staff will procure technical assistance/contractor support. Contractor
support will be used to supplement the staff's knowledge level as the staff
continues to develop its own in-house expertise.

V. B. Non-Reactor Applications

An agency goal is to develop staff capability to review and provide timely
feedback on major performance assessments and to make adequate independent
licensing decisions. Training needs to meet this goal are currently being
evaluated, and it is anticipated that training will be developed to address
these needs.

The NRC anticipates that the staffing for activities associated with
performance assessment is at the appropriate level through fiscal year 1997.
Additional staff to address the anticipated level of complexity of the
Department of Energy's performance assessment are provided for in outyear
budgets. Risk assessment capability (including specific training) to deal
with emerging issues in using risk analysis to analyze the use of nuclear
medical devices will be augmented as required by the demands of the developing
methodology.

VI. PRA IMPLEMENTATION PLAN DEVELOPMENT

VI.A Process

As a result of significant contributions to this plan by the Regions and
headquarters program offices, regulatory activities for which PRA and other
risk-based methodologies can have a role were identified. As part of the
development of this plan, each office established an approach for
accomplishing the goals and objectives for PRA use in its regulatory
activities. The issues considered include objectives, methods, guidance
development, training, regulatory changes, PRA methods and data, and resource
implications.
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The appendix contains tables detailing the results of this planning effort to
date. Specifically, these tables give an overview of the objectives and
methods associated with increasing the use of PRA technology in specific areas
of reactor regulation and identify additional non-reactor programs areas where
risk-based methodologies are being considered. More detailed internal
planning documents are being developed by each program office to specify
responsibilities, approaches, interface requirements, and interim milestones.

VI.B Policy Statement

As discussed earlier, the staff has prepared a proposed policy statement to
declare the agency's commitment to increased use of PRA methods and insights
in its reactor regulatory activities. This proposed policy statement would
articulate the Commission's current position on the role of PRA in various
regulatory programs and it would communicate that position to the staff, the
public, licensees, and applicants for licenses. This is particularly
important because significant improvements have been made in PRA methods, the
NRC staff and industry have acquired additional experience in applying PRA,
and because substantial operating experience has been accumulated since the
Commission last published a policy statement on the use of PRA in 1979.

The staff plans to issue the proposed policy statement for public comment in
September 1994.. The staff plans to continue discussions with the Advisory
Committee on Reactor Safeguards (ACRS) on the proposed PRA policy statement in
January 1995 and present the final PRA policy statement to the Commission in
March 1995. The staff anticipates publishing the final policy statement by
April 1995 and intends to periodically brief the ACRS on the status and
progress of the PRA Implementation Plan.

VI.C Ongoing Activities

During finalization of the PRA policy statement, the NRC will continue its
current activities as outlined in the PRA Implementation Plan including the
development of consistent PRA models and methods and will expand the data base
on human performance reliability, plant-specific safety system availability,
and equipment' reliability. The NRC staff has been using PRA in design
certification reviews, operating event assessments, licensing action reviews,
and performance assessments of low-level and high-level radioactive waste
disposal. In addition, the NRC will continue its current activities
associated with industry initiatives, including the following

Appendix B, Quality Assurance - Initiate pilot graded quality assurance
program in September 1994.

Appendix J, Containment Leakage - Publish proposed rule in late fall of
1994.

Generic Letter 89-10, Motor Operated Valves - Follow up on industry
implementation of the NUMARC and owners' group guidance concerning
operability of motor-operated valves.
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Development of a means to establish an equipment reliability and
availability database to support the maintenance rule and performance-
based regulation.

The staff will continue to work with NEI to identify areas of mutual interest
for the use of PRA methods and insights and plans to continue its interactions
with the Institute of Nuclear Power Operations (INPO) concerning strengthening
availability of plant-specific failure data.
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DRAFT

1.0 REACTOR REGULATION

Regulatory Activity Objectives Methods Target Lead

Schedule Office(s)

1.1 DEVELOP DECISION * Develop decision criteria for determining when * Determine methods for dealing with uncertainties. 09/95 NRR &
CRITERIA FOR it is practical to enhance the regulatory decision- * Evaluate available industry guidance. RES
REGULATORY making process through the use of PRA; thereby, * Develop a draft position document that defines
APPLICATIONS OF PRA achieving the benefits of improved regulatory proposed decision criteria.

decision-making, as well as, more efficient use of * Incorporate experience from initial pilot applications,
agency and industry resources, such as those under Item 1.2 below.

* Solicit public comment on proposed decision criteria.

* Develop risk-based criteria for plant-specific * Identify PRA data and information needed to support 03/96 NRR &
and generic regulatory decisions in those areas staff evaluation of generic and/or plant-specific PRA RES
determined practical using the criteria developed results within the context of various regulatory activities.
above. * Consider extension of safety goal concepts to specific

applications.
* Evaluate available industry guidance.
* Develop draft guidance and decision criteria for the
use of PRA results in regulatory activities.
* Solicit public comment on proposed guidance and

decision criteria.
* Finalize guidance document.

• Revise decision criteria based on I to 2 years * Compare decision criteria to staff positions associated 12/97 NRR
experience, reassess the appropriateness of the with selected "PRA application" areas.
decision criteria and staff use of risk-based * Provide recommendations to ensure consistency in
methods and insights, staff positions across "PRA application" areas, as

needed.
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DRAFT

Regulatory Activity Objectives Methods Target Lead
Schedule Office(s)

1.2 PILOT APPLICATION * Develop staff positions on emerging, risk-based * Interface with industry groups. I. 12/94 NRR
OF RISK-BASED initiatives, including those associated with: * Evaluation of appropriate documentation (e.g., 2. 10/95
CONCEPTS TO SPECIFIC 1. Motor operated valves. IOCFR, SRP, Reg Guides, inspection procedures, and 3. 12/96
REGULATORY 2. Regulatory credit for on-line systems to industry codes) to identify elements critical to achieving 4. 7/95
INITIATIVES monitor risk (e.g., as related to compliance with the intent of existing requirements. 5. 9/95

the maintenance rule, system configuration control * Evaluation-of industry proposals. 6. 11/96
and on-line maintenance). * Evaluation of industry pilot program implementation. 7. 7/95
3. ISI/IST requirements. 8. 9/96
4. Graded quality assurance. * As appropriate, identify proposed regulatory document
5. Containment leakage requirements. revisions and develop associated regulatory analysis to
6. Fire protection. support recommended revisions.
7. Maintenance Rule.
8. Risk-based alternatives to current system of
deterministic technical specifications.

1.3 INSPECTIONS * Include a pilot application of the use of risk- * Develop risk-based input and guidance to the pilot 6/94 NRR
based results and insights in a trial assessment as inspection effort. Complete
part of the Customized Inspection Planning
Process (CIPP). * Assist in the evaluation of findings & development of Ongoing

recommendations for upcoming inspection activities to
evaluate the effectiveness of licensees in identifying and
resolving potential safety issues prior to them revealing
themselves as plant problems.

• Continue to provide headquarters expertise in * Encourage interactions between regional and Ongoing NRR
risk assessment to support regional inspection headquarters personnel in the assessment of the risk
activities, associated with plant configurations and events.

* Provide opportunities for rotational assignments for
regional personnel to headquarters for OTJ training on
the use of PRA.
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Regulatory Activity Objectives Methods Target Lead
Schedule Office(s)

* Provide guidance on the use of plant-specific * Develop guidance for the planning and conduct of 6/96 NRR
and generic information from IPEs and other inspection activities including those associated with
plant-specific PRAs. implementation of the maintenance rule and evaluation

of reliability assurance programs, IOCFR21 activities,
emergency operating procedures, SAMOs and
1OCFR50.59. evaluations.
* Develop guidance on the disposition of inspection
findings; i.e., when findings should be simply discussed
with licensee management, or included in inspection
reports (and in what manner), or recommended for
enforcement action, enforcement discretion, or for
determination of the appropriate severity level. (This
activity will require interface between NRR, OGC and
OE.)

2/97 NRR
* Monitor IPE and IPEEE results and insights to identify

needed revisions or additions to inspection guidance.

1.4 OPERATOR * Revise knowledge and ability (K&A) catalogs * Monitor contract in place with SEA through 11/94 NRR
LICENSING (NUREGs 1122 and f1 23) to incorporate NRR/HOLB.

operating experience and risk insights. * Coordinate with NEI.

* Monitor insights from HRAs and PRAs (including 12196 NRR &

IPEs and IPEEEs) and operating experience to identify Regions
additional revisions required to initial, requalification
and examination inspection guidance for operator
licensing activities. Monitoring activities will include
cognizance of guidance developed under Item I. 1
above. "

* Revise the Examiner's Handbook to reflect * Assess changes to K&A catalogs and their impact on 9/95 NRR
revised K&A's. guidance provided in the Examiner's Handbook.

* Modify Examiner's Handbook as needed.

1.5 EVENT ASSESSMENT * Continue to conduct quantitative event * Continue to improve models. Ongoing NRR
assessments of reactor events while at-power and
during low power and shutdown conditions.

* Develop guidance for improving risk * Use the information gathered during a job task 10/95 NRR

assessments of reactor events while at power. analysis (being conducted through AEOD TTC).
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Regulatory Activity Objectives Methods Target Lead
Schedule Office(s)

Develop guidance and models for conducting * Develop model options 9/96 NRR &
risk assessments of reactor events during low * Develop prototype model RES
power and shutdown conditions. * Test model

* Refine model for staff use
* Develop guidance and procedures

* Develop guidance and models for conducting * Develop model options 9/96 NRR &
risk assessments of reactor events initiated by * Develop prototype model RES
external events. * Test model

* Refine model for staff use
* Develop guidance and procedures

* Assess the desirability and feasibility of * Define the current use of risk analysis methods and 6/95 NRR
conducting quantitative risk assessments on non- insights in current event assessments.
power reactor events. * Assess the feasibility of developing appropriate risk

assessment models.
* Develop recommendations on the feasibility and
desirability of conducting quantitative risk assessments.

1.6 EVALUATE USE OF * Audit the adequacy of licensee analyses in IPEs * Identify generic safety issues to be audited. 1/96 NRR
PRA IN RESOLUTION OF and IPEEEs to identify plant-specific applicability * Develop audit plan; i.e., what constitutes an adequate
GENERIC ISSUES of generic issues closed out based on IPE and licensee analyses.

IPEEE programs. * Select plants to be audited for each issue.
* Evaluate results to determine regulatory response; i.e.,
no action, additional audits, or regulatory action.

1.7 REGULATORY * Develop guidance for evaluating changes in risk * Develop model options. 9/96 NRR &
EFFECTIVENESS as a result of cumulative changes to plant design, * Develop prototype model. RES
EVALUATION Tech Specs and features of the licensing bases, * Test model.

and other changes to plant operation and operating * Refine model for staff use.
experience. * Develop guidance and procedures.
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Regulatory Activity Objectives Methods Target Lead

Schedule Office(s)

* Apply the developed guidance to assess the * Select issue(s) for assessment. 9/97 NRR

effectiveness of major safety issue resolution * Apply model to assess reduction in risk.

efforts (e.g., SBO and ATWS rules) for reducing * Evaluate results.
risk to public health and safety. * Propose modifications to resolution approaches, as

needed.

1.8 ADVANCED REACTOR * Continue staff reviews of PRAs for design * Continue to apply current staff review process. Ongoing NRR
REVIEWS certification applications.

* Develop SRP to support review of PRAs for * Develop draft SRP. 9/95 NRR

design certification reviews of advanced reactors. * Solicit peer and industry review.

* Finalize SRP.

* Develop staff guidance for use of risk analysis * Develop draft guidance. 9/96 NRR

methods and insights as part of the construction * Solicit peer and industry review.
and startup test inspection program. * Finalize staff guidance.

* Develop guidance on the use of updated PRAs * Develop draft guidance. 9/97 NRR
beyond design certification (as described in SECY * Solicit peer and industry review.
93-087). * Finalize staff guidance.

* Develop staff guidance on the use of risk * Develop draft guidance. 12/95 NRR
assessment methods and insights to evaluate * Solicit peer and industry review.
proposals for simplification of emergency * Finalize staff guidance.
planning requirements for plants with greater
safety margin.

1.9 ACCIDENT * Develop risk insights to support staff review * Periodically search the IPE and IPEEE data bases 9/97 NRR &
MANAGEMENT and inspection of industry accident management (BNL/RES) to develop risk insights germane to accident RES

programs (e.g., SAMG and containment management strategies.
performance improvement).
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2.0 REACTOR SAFETY RESEARCH

Regulatory Activity Objectives Methods Target Lead
Schedule Office(s)

2.1 PASSIVE SYSTEMS * Develop information needed to permit an * Participate in NRR/RES workshop on licensing needs, 9/94 RES
RELIABILITY ASSESSMENT assessment of the reliability of components in identifying short and long term needs for AP600 and

passive safety systems proposed for use in advanced SBWR.
reactor designs. * Initiate project to respond to NRR short term needs. 9/94 RES

• Initiate projects'to respond to NRR long term needs.
• Provide support to NRR RAI and SER development. 9/94 RES
• Provide support for NRR RAI and SER development for
CANDU. Continuing RES
* Continue confirmatory research on AP600 and SBWR.

Continuing RES

Continuing RES

2.2 METHODS DEVELOPMENT * Develop, demonstrate, maintain, and ensure the * Develop and demonstrate methods for including human 6/96 RES
AND DEMONSTRATION quality of methods for performing, reviewing, and errors of commission in PRAs.

using PRAs and related techniques for existing * Develop and demonstrate methods for better using 3/97 RES
reactor designs. operational events data in PRAs.

* Develop and demonstrate methods for including aging 6/96 RES
effects in PRAs.
* Develop and demonstrate methods for including design 6/96 RES
and construction errors in PRAs.
* Develop and demonstrate methods for performing 3/96 RES
simplified PRA Level 2/3 analyses.
* Develop and demonstrate methods to incorporate 9/97 RES
organizational performance into PRAs.
* Develop improved methods for performing sensitivity and 12/94 RES
uncertainty analyses.
* Develop and demonstrate risk assessment methods TBD RES
appropriate for application to medical and industrial
licensee activities.
* Perform a limited reevaluation of one or two of the Start - RES
NUREG- 1150 plant risk assessments, integrating the effects 2/97
of the methods improvements noted above.
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Regulatory Activity Objectives Methods Target Lead

II I Schedule Office(s)

2.3 TECHNICAL SUPPORT AND * Provide technical support to agency users of risk * Support refinement of existing guidance for using PRA Continuing RES
GUIDANCE DEVELOPMENT assessment in the form of support for risk-based for particular staff functions and develop new guidance as

regulation activities, technical reviews, issue risk requested.
assessments, statistical analyses and such, and * Continue to provide ad hoc technical support to agency Continuing RES
develop guidance for agency uses of risk PRA users.
assessment. * Expand the database of PRA models available for staff Continuing RES

use, expand the scope of available models to include
external event and low power and shutdown accidents, and
refine the tools needed to use these models.
* Continue maintenance and user support for SAPHIRE
and MACCS computer codes. Continuing RES

* Support development of risk-based regulatory
improvements. Continuing RES

* Support agency efforts in reactor safety improvements in
former Soviet Union countries. Continuing RES

2.4 IPE AND IPEEE REVIEWS * Provide technical support to agency users of risk * Interim IPE insight report (60 plants). 1 2 / 94 RES
assessment in the form of support for risk-based * Conduct reviews of IPE and IPEEE submittals and 12/96 (IPE) RES
regulation activities, technical reviews, issue risk develop insights. 12 / 98 (IPEEE)
assessments, statistical analyses and such, and
develop guidance for agency uses of risk
assessment.

2.5 GENERIC ISSUES PROGRAM * Provide technical support to agency users of risk * Continue to prioritize and resolve generic issues. Continuing RES
assessment in the form of support for risk-based

regulation activities, technical reviews, issue risk
assessments, statistical analyses and such, and
develop guidance for agency uses of risk
assessment.
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3.0 ANALYSIS AND EVALUATION OF OPERATING EXPERIENCE, AND TRAINING

Regulatory Objectives Methods Target Lead
Activity Schedule Office

3.1 RISK-BASED TRENDS Use reactor operating experience data to assess * Trend performance of risk-important components. Annual rpt AEOD
AND PATTERNS the trends and patterns in equipment, systems, * Trend performance of risk-important systems. Annual rpt
ANALYSIS initiating events, human performance, and important * Trend frequency of risk-important initiating Periodic

accident sequence. events. Draft 1/95
* Trend human performance for reliability

characteristics.

* Evaluate the effectiveness of licensee actions taken to * Trend reactor operating experience associated TBD
resolve risk significant safety issues. with specific safety issues and assess risk

implications as a measure of safety performance.

Develop trending methods and special databases for use * Develop standard trending and statistical analysis LOSP-8/95 AEOD
in AEOD trending activities and for PRA applications in procedures for identified areas for reliability and CCF-12/94
other NRC offices. statistics applications. Periodic

* Develop special software and databases (e.g. updates,
common cause failure) for use in trending analyses others as
and PRA studies. appropriate

3.2 ACCIDENT SEQUENCE * Identify and rank risk significance of operational events. * Screen and analyze LERs, AiTs, IlTs, and events Plan-10/94 AEOD
PRECURSOR (ASP) identified from other sources to obtain ASP events. Annual rpt
PROGRAM

• Perform independent review of each ASP Peer review
analyses. Licensees and NRC staff peer review of implemented
each analysis. for 1993

events
analysis

* Convert ASP analyses to IRRAS. Complete
* Improve recovery and uncertainty methods for use 4/95
with IRRAS.

* Determine generic implications of ASP events and * Develop engineering and risk insights from ASP Initial rpt AEOD
characterize risk insights, events. 6/95, then

annually
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* Provide supplemental information on plant specific * Share ASP analyses and insights with other NRC Annual rpt AEOD
performance. offices and Regions.

* Provide a check with PRAs. * Compare ASP quantitative and qualitative insights 6/95 AEOD

with PRAs and IPEs.

* Provide an empirical indication of industry risk and * Rebaseline selected ASP events. 11/95 AEOD
associated trends. * Develop relationship between ASP CCDPs and Annual rpt

core damage frequency.

3.3 INDUSTRY RISK * Provide a measure of industry risk that is as complete as * Develop program plan which integrates NRR, Plan- 11/94 AEOD
TRENDS possible to determine whether risk is increasing, RES, and AEOD activities which use design and

decreasing, or remaining constant over time, operating experience to assess the implied level of
risk and how it is changing.
* Implement program plan elements which will 11/95, then
include plant-specific models and insights from annually
IPEs, component and system reliability data, and
other risk-important design and operational data in
an integrated frame work to periodically evaluate

industry trends.

3.4 RISK-BASED * Establish a comprehensive set of performance indicators * Identify and evaluate new or improved risk-based Plan-12/94 AEOD
PERFORMANCE and supplementary performance measures which are more Pis which use component and system reliability
INDICATORS closely related to risk and provide both early indication and models & human and organizational performance

confirmation of plant performance problems. evaluation methods.
* Develop and test candidate PIs/performance 6/97
measures.
* Implement risk-based Pis with Commission 12/97
approval.

3.5 COMPILE OPERATING * Compile operating experience information in database * Manage and maintain SCSS and the PI data base, Ongoing AEOD
EXPERIENCE DATA systems suitable for quantitative reliability and risk analysis provide oversight and access to NPRDS, obtain

applications. Information should be scrutable to the source INPO's SSPI, compile IPE failure data, collect
at the event level to the extent practical and be sufficient plant-specific reliability and availability data.
for estimating reliability and availability parameters for * Revise LER rule to eliminate unnecessary and less Draft 9/95
NRC applications. safety-significant reporting and to better capture Final 8/96

ASP, CCF, and human performance events.
* Develop, manage, and maintain agency databases ASP,CCF,&
for reliability/availability data (equipment HP database-
performance, initiating events, CCF and human 12/95
performance data).
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Regulatory Activity Objectives Methods Target Lead

Schedule Office(s)

3.6 STAFF TRAINING * Present PRA curriculum as presently scheduled for FY * Continue current contracts to present courses as scheduled. Ongoing AEOD
1994. * Maintain current reactor technology courses that include PRA

insights and applications.
* Improve courses via feedback.
* Review current PRA course material to ensure consistency with

Appendix C.

• Develop and present Appendix C training courses. * Prepare course material based on Appendix C. 12/94 RES and

* Present courses on Appendix C. PRA
Working
Group

* Determine staff requirements for training, including
analysis of knowledge and skills, needed by the NRC
staff.

* Review JTAs performed to date.
* Perform representative JTAs for staff positions (JTA Pilot
Program).
* Evaluate staff training requirements as identified in the PRA
Implementation Plan and the Technical Training Needs Survey
(Phase 2) and incorporate them into the training requirements
analysis.
* Analyze the results of the JTA Pilot Program and determine
requirements for additional JTAs.
* Complete JTAs for other staff positions as needed.
* Solicit a review of the proposed training requirements.
* Finalize the requirements.

12196 AEOD

* 4.

* Revise current PRA curriculum and develop new
training program to fulfill identified staff needs.

* Prepare new courses to meet identified needs.
* Revise current PRA courses to meet identified needs.
* Revise current reactor technology courses as necessary to

include additional PRA insights and applications.

* Present revised PRA training curriculum. * Establish contracts for presentation of new PRA curriculum.
* Present revised reactor technology courses.
* Improve courses based on feedback.
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4.0 NUCLEAR MATERIALS AND LOW-LEVEL WASTE SAFETY AND SAFEGUARDS REGULATION

Regulatory Activity Objectives Methods Target Lead
Schedule Office(s)

4.1 Validate risk analysis Validate risk analysis methodology developed * Hold a workshop consisting of experts in PRA and 8/94 NMSS
methodology developed to asses to assess the relative profile of most likely HRA to examine existing work and to provide
most likely failure modes and contributors to misadministrations for the recommendations for further methodological
human performance in the use of gamma stereotactic device (gamma knife). development.
industrial and medical * Examine the use of Monte Carlo simulation and its 6/95
radiation devices, application to relative risk profiling.

* Examine the use of expert judgement in developing 9/95
error rates and consequence measures.

* Continue the development of the relative risk * Develop functionally based generic event trees. Ongoing NMSS/
methodology, with the addition of event tree RES
modeling of the brachytherapy remote
afterloader.

* Extend the application of the methodology *Develop generic risk approaches. 10/96 NMSS/
and its further development into additional RES
devices, including teletherapy and the pulsed
high dose rate afterloader.

* Develop user friendly computerized guidance * Conduct a series of HRA benchmarking and cross- 10/96 NMSS/
for materials licensees in risk analysis validation exercises, including THERP and recent RES
techniques for industrial and medical radiation methodological developments in support of LP&S.
devices.
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Regulatory Activity Objectives Methods Target Lead
Schedule Office(s)

4.2 Continue use of risk * Develop decision criteria to support * Conduct enhanced participatory rulemaking to 6/95 RES &
assessment of allowable radiation regulatory decision making that establish radiological criteria for decommissioning NMSS
releases and doses associated with incorporates both deterministic and risk-based nuclear sites; technical support for rulemaking including
low-level radioactive waste and engineering judgement. comprehensive risk based assessment of residual
residual activity, contamination.

* Work with DOE and EPA to the extent practicable to
develop common approaches, assumptions, and models
for evaluating risks and alternative remediation

methodologies. (Risk harmonization).
* Work with NCRP 87-2 to develop risk based waste
classification recommendations.

4.3 Develop guidance for the Develop a Branch Technical Position on Mixture of deterministic and risk-based engineering TBD NMSS &
review of risk associated with waste conducting a Performance Assessment of a judgement. RES
repositories. LLW disposal facility.

4.4 Revise SRP. * BTP to be revised to reflect the Branch TBD TBD NMSS
Technical Position for a Low-Level Waste
Disposal Facility. This is a lower priority
effort.
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5.0 HIGH-LEVEL NUCLEAR WASTE REGULATION

Regulatory Activity Objectives Methods Target Lead
Schedule Office(s)

5. I REGULATION OF HIGH- * Develop guidance for the NRC and CNWRA * Assist the staff in pre-licensing activities and in Ongoing NMSS &
LEVEL NUCLEAR WASTE staffs in the use of PA to evaluate the safety of license application reviews. RES

HLW programs. * Develop a technical assessment capability in total-

system and subsystem PA for use in licensing and pre-

licensing reviews.
* Combine specialized technical disciplines (earth

sciences and engineering) with those of system

modelers to improve methodology.
* Identify and prioritize user needs in PA (i.e., the
basis for research projects) for RES, and to monitor
progress towards meeting those needs.

• Use PA and PSA methods, results and insights to * IPA analyses complement the Systematic Regulatory Ongoing NMSS

support development of the Licensee Application Analysis process used to develop the License

Review Plan for HLW geologic repository. Application Review Plan; results of IPA analyses

provide feedback into SRA process.

• Use PA and PSA methods, results and insights to * Assist the staff to maintain and to refine the Ongoing NMSS
evaluate proposed changes to regulations governing regulatory structure in 10 CFR Part 60 that pertains to
the disposal of HLW. PA.

* Apply IPA analyses to 10 CFR 60 (especially to

sections 60.11i1,60.112, 60.113, and 60.122) to
maintain and refine the regulatory structure.

• Continue PA activities during interactions with * Provide guidance to the DOE on site characterization Ongoing NMSS

DOE during the pre-licensing phase of repository requirements,s ongoing design work, and licensing
development, site characterization, and repository issues important to the DOE's development of a
design. complete and high-quality license application.

13


