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(Notation Vote)

July 12, 1999 SECY-99-176

FOR: The Commissioners

FROM: William D. Travers
Executive Director for Operations

SUBJECT: PLANS FOR PURSUING PERFORMANCE-BASED INITIATIVES

PURPOSE:

To obtain Commission- approval of plans for pursuing performance-based initiatives consistent
with the direction in the Staff Requirements Memorandum (SRM) to SECY-98-132, Plans to
Increase Performance-Based Approaches in Regulatory Activities."

BACKGROUND:

In the SRM to SECY-98-132 issued on February 11, 1999, the Commission directed the staff to
provide it with the staffs plan for pursuing performance-based initiatives, including those that
are not amenable to probabilistic risk analysis (PRA). The Commission's direction in the SRM
included the following elements:

(A) All program offices should be responsible for the identification of candidates for
performance-based regulatory activities.

(B) The staff should participate In pilot projects to further develop its understanding and
maturity in applying performance-based regulation.

(C) The staff should hold stakeholder meetings before preparing the plans.

(D) The plans should incorporate experience from existing performance-based regulatory
* activities (e.g., The Maintenance Rule, Appendix J to Part 50, Primary Reactor

Containment Leakage Testing for Water-Cooled Power Reactors).
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(E) The plans should incorporate comments from the Commission, the Advisory Committee
on Reactor Safeguards (ACRS), as well as participants from the Direction Setting
Issue-13 (DSI-13), 'Role of Industry," meeting.

(F) The staff should consider providing more guidance on identifying candidate regulatory
activities and simplifying the screening and reviewing process for selecting
performance-based regulatory activities.

(G) The staff should consider looking for performance-based opportunities in new
rulemakings, including routinely requesting comments on proposed rules as to whether
there are elements of the rule that are unnecessarily prescriptive; the staff would deal
with those comments In adjusting the final rule, as appropriate.

As described in SECY-98-132, an important part of the staff's approach to increasing
performance-based activities was to use the opportunity presented by the DSI-13 meetings to
solicit input from stakeholders. The staff met with a large number of stakeholders on
September 1, 1998, in a series of meetings In Chicago, Illinois. A discussion of performance-
based initiatives was on the agenda, along with other topics associated with supporting the use
of codes and standards in regulatory activities. This meeting represents one example of many
such meetings, which are part of a sigrfificant stakeholder outreach program in which all offices
are involved and which comprise an integral part of the staffs performance-based initiatives. In
this effort, the staff uses the Commission's definition of "performance-based" provided in.the
SRM to SECY-98-144, "White Paper on Risk-informed, Performance-Based Regulation,"
(March 1, 1999).

The Office of Nuclear Regulatory Research (RES) has included its activities on performance-
based initiatives (including proper coordination among the program offices) as an aspect of
implementing strategies for regulatory effectiveness. Consistent with the direction in the SRM,
initiatives not amenable to PRA have been included. As further reflected in this paper, NRR
and NMSS are continuing with development of performance-based initiatives on a variety of
fronts. The program described in this paper is intended to complement those ongoing efforts.

The staff recently completed a research project designed to improve the understanding and
implementation of performance-based approaches to regulations. The research project
consisted of a literature search for promising approaches and developing a modeling
framework for applying a performance-based approach to regulation. The results of the project
are in NUREG/CR-5392, NElements ofan Approach to Performance-Based Regulatory
Oversight," January 1999. The staff established an Internet technical conference site to involve
a broader community in exploring the ideas associated with performance-based approaches to
regulation. This is a continuing effort and the staff will use input from the site to the extent
applicable as the plans for pursuing performance-based Initiatives are further developed and
refined.

On April 14, 1999, the staff conducted a public meeting with a number of stakeholders in a
discussion forum at the NRC headquarters in Rockville. Participants included representatives
from the Nuclear Energy Institute (NEI), the Union of Concerned Scientists, and Public Citizen,
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and their comments have been taken into account in the staff's planning. Again, this represents
an example of on-going interaction with stakeholders involving all offices on topics that include
performance-based initiatives.

On April 21, 1999, the staff met with the ACRS subcommittees on Reliability and PRA, and
Regulatory Policies and Practices, and on June 2, 1999, met with the full committee to obtain
their input and ideas for developing a plan for pursuing performance-based initiatives. The staff
has incorporated the input received into the plans provided herein.

DISCUSSION:

Recently, the staff has undertaken several performance-based initiatives that meet the intent of
the Commission to incrementally improve the efficiency, consistency, and coherence of the
regulatory framework by using such approaches. Specific examples are identified below to
illustrate the ongoing characteristics of the process into which the plans described in this paper
will be integrated. The examples cover both the reactor and materials arenas.

Nuclear Reactor Regulation

The Office of Nuclear Reactor Regulation (NRR) has initiated a significant effort
(SECY-99-007A, "Recommendations for Reactor Oversight Process Improvements [a follow-up
to SECY-99-007]) to revise the reactor regulatory oversight process. Many elements of this
process are performance based. Licensee performance will be assessed on a combination of
performance indicators (PI) and findings from risk-informed, performance based inspections.
These will be evaluated against risk-informed thresholds when feasible. This initiative is being
tested at nine pilot plants, the pilots having commenced on May 30, 1999.

The staff is pursuing a broad-based initiative to implement risk-informed revisions to
10 CFR Part 50 (SECY-98-300, "Options for Risk-Informed Revisions to 10 CFR Part 50").
Although the primary focus of the initiative is to incorporate risk-informed modifications to
Part 50, this initiative will also include performance-based elements as appropriate. The
Commission approved the staff initiative in an SROh dated June 8, 1999. The insights gained
from the effort to revise the reactor regulatory oversight process will likely play a role in the
rulemaking for the risk-informed revisions to 10 CFR Part 50.

The staff is working with NEI to implement a risk-informed, performance-based regulatory
framework for steam-generator tube integrity. The objective of the initiative is to revise the
steam-generator technical specifications (via a generic change request from NEI) to support
implementation of NEI 97-06, "Steam-Generator Program Guidelines."

The staff is finalizing revisions to Subpart H of 10 CFR Part 20, "Respiratory Protection and
Controls to Restrict Intemal Exposure in Restricted Areas". In demonstrating compliance with
ALARA, licensees will have flexibility In how they meet regulatory requirements. Licensees are
to perform analyses to determine whether issuing respirators to prevent a small intake of
radioactive material is the optimal choice given other considerations. These considerations
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include: 1) possibility of increasing external dose, 2) subjecting the worker to other. non-
radiological hazards, or 3) other stresses such as heat or lowered visibility.

Nuclear Materials Safety and Safeauards

In the Office of Nuclear Materials Safety and Safeguards (NMSS), significant efforts are
ongoing to use performance-based concepts for regulation development, licensing, inspection
and enforcement activities. Examples are provided below:

Proposed 10 CFR Part 63, which would apply to a geologic repository for high-level radioactive
wastes at Yucca Mountain, includes two requirements that have the attributes of performance-
based regulation that are identified by the Commission in its "White Paper." First, performance
objectives for the repository operations area through permanent closure are stated in
10 CFR 63.111. They require that any doses during normal operations and for certain design
basis events be within specified limits. Such doses are calculable from measurable parameters
that would be used in designing the facility and establishing radiation protection programs.
Moreover, they are monitorable. The specified limits are objective criteria based on risk insights
and the prospective licensee has flexibility to determine how to meet them. The limits are
sufficiently conservative that, while failure to meet them would be undesirable, such failure
would not be an immediate safety concerM. Second, the performance objective for the geologic
repository after permanent closure is stated in 10 CFR 63.113. It requires (in part) that the
expected annual dose resulting from repository releases be within a specified limit. Like the
pre-closure performance objectives, this post-closure performance objective also has the
attributes of performance-based regulation that the Commission identified in Its "White Paper."

The proposed Part 70 rule, currently being considered by the Commission (SECY-99-147),
would require licensees and applicants to conduct an integrated safety analysis. The results
obtained from the analysis would be compared to the performance requirements in proposed
10 CFR 70.61. If the performance requirements were not met, preventive or mitigative actions
would have to be taken by the licensee or applicant. The proposed Part 70 rule contains
measurable parameters such as dose values, and chemical exposure values, In the
performance requirements. Licensees would have flexibility to determine how to meet the
performance criteria. The rule would not prescribe how the performance requirements are to
be met. Actions necessary to meet the performance requirements would be determined by the
licensee or applicant. Failure to meet a Part 70 performance criterion would not automatically
result in an immediate safety concern.

Additionally, NMSS's program-specific consolidated guidance documents in the NUREG-1556
series reflect a more perfornmbrce-based approach to licensing. The approach allows licensees
more flexibility in managing programs without having to amend licenses in certain
circumstances. In the licensing process for renewals, NMSS Is also considering approaches
that focus on licensee performance and the development of Pis to evaluate that performance.
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For inspection and enforcement, NMSS Is undertaking an initiative to focus inspection and
enforcement on radiation safety performance and outcomes, in order to maintain safety and
ensure compliance with NRC programs while also reducing licensee and NRC burdens. Pis are
being developed to aid in this effort. For example, in a medical pilot project, for nuclear
medicine program Inspections, six Pis have been developed to streamline the process.

With respect to 10 CFR Part72 storage licenses and cask renewal beyond the initial term of the
licbnse or certificate of compliance, the staff plans to derive measurable cask performance
objectives based on engineering analyses and related risk information to ensure that the
storage arrangements will remain safe for the renewal term. Licensees will be allowed to meet
the performance objectives in a suitable manner consistent with the regulatory framework while
maintaining safe storage of spent nuclear fuel.

Agency-Wide

A performance-based approach is currently being proposed for all new rules, when appropriate.
Those ongoing or planned rules that are performance-based are identified In the NRC's
Rulemaking Activity Plan (RAP), Issued semiannually. At present, rulemakings are Usted in the
RAP as "risk-informed, performance-based," "risk-informed, less-prescriptive," or "not a risk-
informed, performance-based" rulemaking. Insights on the latest RAP (SECY-99-036) suggest
that a rulemaking can also be just "risk-informed" or, if need be for safety-related rulemakings,
"risk-informed, more prescriptive." The RAP is an ongoing NRC effort that does not require any
additional resources; therefore, we will continue to implement the Commission's directives on
an ongoing basis.

Additionally, when NRC solicits public comments on proposed rules, the staff will Include
language (in appropriate proposed rules) that will request specific comments on whether the
proposed rule is unnecessarily prescriptive or can be more performance-based. This will assist
the NRC in identifying and assessing whether a rule is a candidate for a more performance-
based approach.

Acceptable approaches to meeting regulatory requirements are provided in guidance
documents such as regulatory guides and Standard Review Plan sections. The Committee To
Review Generic Requirements (CRGR) reviews new criteria before they are issued. CRGR will
evaluate whether it should increase its emphasis on performance-based concepts.

Performance-based approaches in the regulatory framework were addressed by participants at
the stakeholders meeting with the staff on April 14, 1999. The staff solicited ideas and specific
proposals on performance-based initiatives by considering a set of questions (Attachment 1).
No specific proposals were offered regarding rules or guidance documents for a more
performance-based approach. However, the feedback provided some useful clarifications,
including the view that most of the existing rules themselves are not viewed as overly
prescriptive. The prescriptiveness may arise from other sources such as guidance documents.
A number of ongoing activities (pilot projects, as low as reasonably achievable implementation,
etc.) were felt to offer important lessons that the staff should incorporate into the performance-
based activities.
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In addition, two written submittals were provided subsequent to the meeting. An attendee at the
stakeholders meeting provided some supportive suggestions that may fall Into the category of
initiatives not based on PRA insights. Also, a stakeholder organization, NEI, expressed the
perspective that no further performance-based regulatory research effort is needed beyond the
two significant initiatives covering the revision to the reactor regulatory oversight process and
the risk-informed changes to 10 CFR Part 50.

Useful input was also obtained during the ACRS meetings on April 21, 1999 and June 2, 1999.
In a letter to the Executive Director for Operations on June 10, 1999, (Attachment 2) the ACRS
recommended that the current performance-based Initiatives program should document the
lessons learned from current NRC activities in order to focus the diverse NRC activities related
to performance-based regulation, and that it would be useful to develop a set of principles and
recommendations for future programs from the collection of the lessons learned. The objective
of the current program described in this paper is to document these results.

STAFF PLANS:

The staff has considered all the comments and inputs received from the sources cited above
and proposes the following plan:

(1) Incorporate ExDerience from Existing Activities

Significant information regarding the workings of performance-based requirements in the field
may be available from.the implementation of the Maintenance Rule and Appendix J to Part 50.
The Maintenance Rule was the subject of considerable discussion during the stakeholder
meeting of April 14, 1999. There was general agreement that implementation of the rule, which
until now has been focused on programmatic reviews, is entering a phase in which valuable
data will be accumulated by industry on the performance-based aspects. Appendix J to Part 50
has had a performance-based set of requirements in Option B since October 1995. At last
count, 102 nuclear power plant units had adopted this option.

Without duplicating work that has been accomplished or is ongoing, the staff will assimilate the
knowledge from these experiences, and others in NMSS, to get a better understanding of the
licensees' and other stakeholders' perspectives. RES will create and maintain a database of
ongoing performance-based activities, perform regulatory effectiveness reviews without
impacting the efforts of other offices, and disseminate the results agency-wide after
coordinating appropriately with the concerned offices. Staff in NRR and NMSS are involved.in
numerous performance-based pilot projects, as stated above. The regulatory effectiveness
team in RES will identify pilot projects from among the examples for observation in progress
and to learn lessons on applying performance-based approaches. The emphasis will be on
making the most effective use of limited resources. Being mindful of the NEI comments, the
staff will focus on how application of research insights have benefitted the projects and to
assure that future research insights will provide high value.



The Commissioners 7

(2) Develop Guidelines to Identify and Assess Candidate Performance-Based Activities

Consistent with the recommendation by the ACRS, the focus of the current program will be to
develop principles and recommendations, with guidelines to follow, if appropriate, as part of
future programs. Observations from pilot projects will be shared among offices and evaluated
for insight regarding candidates for performance-based activities. The initiative to risk-inform
10 CFR Part 50 would potentially provide such insights. A simplified screening and reviewing
process would also be expected to be included in the future program, if needed.

(3) Stakeholder Meetings

The success of performance-based initiatives can best be achieved with industry and other
stakeholder support. As NRR and NMSS continue to take advantage of stakeholder
involvement, RES will follow the work and identify lessons learned.

(4) Institutionalize or Terminate as Normal Agency Activity

The staff plans to review and evaluate these activities after a period of time, and make
recommendations to the Commission at the appropriate time, regarding continuation or
termination.

RESOURCES:

RES currently has about 1 FTE allocated to activities related to performance-based
approaches to regulation, which is considered to be sufficient to undertake the RES activities
described in this paper. Resources are already included for NRR and NMSS activities
described above.

RECOMMENDATIONS:

The staff recommends that the Commission approve the staff activities described above.

COORDINATION:

The Office of the General Counsel has no legal objection to this paper. The Office of the Chief
Financial Officer has reviewed this Commission Paper for resource implications and has no
objection. The Office of the Chief Information Officer has reviewed this Commission Paper for
information technology and information management implications and concurs in it.

WilliamD ave
Executive Director

for Operations

Attachments: 1. Questions for Stakeholders
2. ACRS Letter to EDO of June 10, 1999
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Commissioners' completed vote sheets/comments should be provided directly
to the Office of the Secretary by COB Thursday, July 29, 1999.

Commission Staff Office comments, if any, should be submitted to the
Commissioenrs NLT Thursday, July 22, 1999, with an information copy to
the Office of the Secretary. If the paper is of such a nature that it
requires additional review and comment, the Commissioners and the
Secretariat should be apprised of when comments may be expected.

DISTRIBUTION:
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SECY



QUESTIONS FOR STAKEHOLDERS

* |There have been significant difficulties In applying risk methods to rules and regulations
that address areas such as quality assurance, security, and fitness-for-duty. Can a
performance based approach provide a more cost-effective way to address these
regulations? Are there other regulatory areas not readily amenable to PRA which could
likewise be addressed using a performance-based approach?

* How can performance based approaches be used to address non-reactor regulatory
areas such as the licensing of radioactive materials and radiation devices?

* Is there sufficient Infrastructure (methods, tools and data) in the NRC and licensee
community to apply performance-based approaches effectively? If not, what additional
work needs to be done? Will work in the quest of performance-based regulations be
cost-beneficial?

* Are there any additional regulatory areas where performance information could be used
to support rule changes? If possible, identify the specific rule, the general approach,
and criteria that could be used to assure that the intent of the rule is met.

* Are there any regulatory areas in addition to rule changes where a performance-based
approach could be effective? If possible, please Identify such areas with sufficient
specificity that NRC can follow through with an action plan.

* How should the activity on improving the application of performance-based approaches
be related to the efforts to risk-inform 10 CFR 50 or the on-going efforts to revise the
reactor regulatory oversight process?

Attachment 1



UNITED STATES
NUCLEAR REGULATORY COMMISSION

, ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 205

June 10, 1999

Dr. William D. Travers
Executive Director for Operations
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Dear Dr. Travers:

SUBJECT: PILOT APPLICATION OF THE REVISED INSPECTION AND ASSESSMENT
PROGRAMS, RISK-BASED PERFORMANCE INDICATORS, AND
PERFORMANCE-BASED REGULATORY INITIATIVES AND RELATED
MATTERS

During the 4631 meeting of the Advisory Committee on Reactor Safeguards, June 2-4, 1999, we
heard briefings by and held discussions with representatives of the NRC staff regarding the pilot
applications of the revised inspection and assessment programs, risk-based performance
Indicators (Pis), and performance-based regulatory initiatives and related matters. Our
Subcommittees on Reliability and Probabilistic Risk Assessment and on Regulatory Policies and
Practices also met on April 21, 1999, to discuss performance-based regulatory initiatives. We
had the benefit of the documents referenced.

In February 1999, we reviewed proposed revisions to the inspection and assessment programs,
including the proposed use of Pis, and provided a report to the Commission dated February 23,
1999. We previously reviewed staff efforts to develop risk-based PIs as Program for Risk-
Based Analysis of Reactor Operating Experience of the former Office for Analysis and
Evaluation of Operational Data. In April 1998, we reviewed staff plans to increase the use of
performance-based approaches in regulatory activities (SECY-98132) and issued a report
dated April 9, 1998.

Recommendations

1. The Pi thresholds should be plant- or design-specific.

2. The staff should explain the technical basis for the choice of sampling intervals of Pis
used to select a value for comparison With the thresholds.

3. Prior to implementation of the pilot applications of the revised Inspection and assessment
programs, the pilot applications should be reviewed to make explicit what Information wilt
be collected and what hypotheses will be tested.

Attachment 2
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4. The staff should examine domestic and international studies to determine whether It Is
possible to develop useful Pis for safety culture.

5. The action levels should be related explicitly to the risk metrics such as core damage
frequency (CDF) and large, early release frequency (LERF), where possible.

6. The current performance-based initiatives program should document the lessons learned
from current NRC activities in order to focus the diverse NRC activities related to
performance-based regulation.

Discussion

A major lesson learned from probabilistic risk assessments (PRAs) Is that the risk profile of each
plant Is unique. The major accident sequences and their contributions to the various risk metrics
vary from plant to plant. A consequence of this lesson Is that the importance of a PRA
parameter, e.g., the unavailability of a system train, with respect to Pis can be assessed only in
the context of the integrated risk profile that the PRA provides.

The intent of Pis is to provide objective measures for monitoring and assessing system, facility,
and licensee performance. The performance metrics of the chosen set of Pls should assist in
making better informed decisions regarding deviations in licensee performance from
expectations. This information, combined with the PRA lesson noted above, leads us to the
conclusion that the Pi thresholds must be plant-specific or design-specific, where practicable.
The staff has recognized this in at least one instance, the white-yellow threshold (substantially
declining performance) for emergency diesel generator unavailability (SECY-99S007).

In the proposed reactor oversight process, however, most of the thresholds are based on
generic industry averages. For example, the 95r percentile of the plant-to-plant variability curve
for a given parameter, e.g., system unavailability, is defined as the green-white threshold
(declining performance). There are two fundamental problems with this approach:

1. Selection of this criterion automatically results In about five plants being above the
threshold. This creates an Impetus for the licensee to bring the Pi below the threshold
simply because other plants are doing 'better.' This may, in effect, create the perception
that new regulatory requirements are being Imposed on licensees. We do not believe
that the oversight process should ratchet expectations for plants which already meet the
requirements for adequate protection. We note that this potential for ratcheting, whether
actual or perceived, deviates from the Intent of identifying declining plant performance.

2. Establishing generic thresholds would not account for plant-specific features that may
compensate for the risk Impact of any particular parameter. For example, setting the
threshold for the unavailability of a system on a generic basis without looking at each
plant to understand why a particular value Is achieved Is contrary to the PRA lesson
mentioned above.

The staff has acknowledged that there are both epistemic and aleatory uncertainties in the Pis
and that the threshold valuesmust account for both. It Is not clear how the staff Intends to



3

account for these uncertainties. How does the aleatory variability In an unavailability enter into
an assessment? What is the sample that is used to calculate this unavailability? Is It calculated
every month? Is the average value computed over a year? How does the sampling method
affect the establishment of threshold values? We believe that the staff should prepare technical
bases for these choices and develop alternative sampling methods to be tested In the pilot
applications of the revised inspection and assessment programs.

This latter observation leads us to the Issue of designing pilot applications. We would like to see
a well-defined set of questions to be answered and hypotheses to be tested before the pilot
applications of the revised Inspection and assessment programs are Implemented. For
example, we would like to see in the pilot applications a staff evaluation of the administrative
burden placed on Inspectors. Although we agree that the proposed revisions to the assessment
program are intended to enhance safety decisions and allocation of Inspection resources, we
are concerned that the proposed changes may adversely affect In-plant Inspection time.

The staff has told us that It does not plan to develop Pis for the 'cross-cutting Issue of safety
conscious work environment (safety culture). The principal reason stated by the staff Is that 'if a
licensee had a poor safety conscious work environment, problems and events would continue to
occur at that facility to the point where either they would result In exceeding thresholds for
various performance Indicators, or they would be surfaced during NRC baseline Inspection
activities, or both.' We believe that more justification is required for this argument. Safety
culture has been recognized as an Important determinant of good plant performance. For
example, the International Atomic Energy Agency has developed an Inspection manual that
Includes indicators of safety culture. Also, the Swedish Nuclear Power Inspectorate recently
published a report describing a systematic procedure using elicitation of expert judgment to
produce Pis for safety culture.

The values of the Pis that trigger regulatory action seem to be only qualitatively related to risk
metrics (CDF and LERF). We believe that action levels should have a more quantitative
relationship to risk metrics consistent with the guidelines in Regulatory Guide 1.174.

The NRC has several activities In the area of performance-based regulation that are either
completed or ongoing. We believe that It would be useful to collect the lessons learned from
these activities and develop a set of principles and recommendations for future programs. The
staff should document these results. This should be the objective of the current program on
performance-based approaches to regulation.

We commend the staff for its progress on these challenging matters.

Sincerely,

Dana A. Powers
Chairman
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