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In August 1995, the Nuclear Regulatory Commission (NRC) staff initiated a 
Strategic Assessment and Rebaselining Project. This project was intended to 
take a new look at the NRC by conducting a reassessment of NRC activities in 
order to redefine the basic nature of the work of the agency and the means by 
which that work is accomplished, and to apply to these redefined activities a 
rigorous screening process to produce (or rebaseline) a new set of 
assumptions, goals, and strategies for the NRC. The results of this project 
are intended to provide an agency-wide Strategic Plan which can be developed 
and implemented to allow the NRC to meet the current and future challenges. 

A key aspect of this project was the identification and classification of 
issues that affect the basic nature of NRC activities and the means by which 
this work is accomplished. These issues fall into three categories. The 
first category includes broad issues defined as Direction-Setting Issues 
(DSis). DSis are issues that affect NRC management philosophy and principles. 
The second category includes subsumed issues. Subsumed issues are those that 
should be considered along with the DSis. The third category includes related 
issues. These are issues that should be considered after the Commission makes 
a decision on the option(s) for a OSI. Also, as part of the project, other 
issues of an operational nature were identified. These are not strategic 
issues and are appropriately resolved by the staff, and are not discussed in 
the issue papers. 

Following the reassessment of NRC activities, issue papers were prepared to 
provide a discussion of DSis and subsumed issues, and to obtain a review of 
these broad, high-level issues. These papers are intended to provide a brief 
discussion of the options as well as summaries of the consequences of the 
options related to the DSis. Final decisions related to the DSis will 
influence the related issues which are listed, but not discussed, in each 
issue paper. As part of the Strategic Assessment and Rebaselining Project, 
the issue papers are being provided to interested parties and to the public. 
Following distribution of the issue papers, a series of meetings are planned 
to provide a forum to discuss and receive comment on the issue papers. After 
receiving public comment on the issue papers, the Commission will make final 
decisions concerning the DSis and options. These decisions will then be used 
to develop a Strategic Plan for the NRC. In suD1T1ary, the Strategic Assessment 
and Rebaselining Project will analyze where the NRC is today, including 
internal and external factors, and outline a path to provide direction to move 
forward in a changing environment. 
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I. SUMMARY 

A. Direction-Setting Issue 

The Co11111ission has established the policy that, to the extent practical, risk 
insights shall be incorporated into all nuclear regulatory activities. As a 
result of this policy, the staff has developed a framework for applying 
probabilistic risk assessment (PRA) methods and techniques in reactor 
regulation {SECY-95-280, "Framework for Applying Probabilistic Risk Analysis 
in Reactor Regulation") in order to ensure consistent and appropriate 
application of PRA methods. The staff has also identified a number of 
regulatory applications associated with reactor regulation that appear 
amenable to the expanded use of PRA - such as inservice testing of pumps and 
valves, inservice inspection, technical specifications, and graded quality 
assurance . In these areas, the staff is developing PRA standards and guidance 
to help clarify and facilitate the use of risk-informed, performance-based 
regulation for both the NRC and the industry. 

Industry and NRC efforts to develop and apply simi lar approaches to nuclear 
materials programs are not as advanced as reactor programs. The complexity of 
power reactors and the potentially severe consequences of a reactor accident 
led to the development of analysis methods to provide better estimates of 
risk. The consequences of an accident in the nuclear materials area would be 
less severe and the event sequences would be less complex than the 
consequences of an accident in the reactor area. The need for a better 
understanding of risk for commercial power reactors resulted in detailed 
development of reactor risk analysis methodology before such methodology was 
developed for the relatively simpler, but more diverse, nuclear materials 
area. Also, power reactor risk analysis techniques are more developed than 
nuclear materials risk analysis techniques because the commercial nuclear 
power industry is actively seeking regulatory relief in numerous areas using 
risk-informed, performance-based insights to help justify the request for 
relief. 

Considering the general direction provided by the Commission and Congressional 
directives to various Government agencies to proceed to use risk-based and 
cost-benefit criteria, and recognizing the resources needed to implement 
risk-informed, performance-based approaches to regulation the following 
direction setting-issue (OSI) was identified: 

What criteria should NRC use in expanding the scope in applying a 
risk-informed, performance-based approach to rulemaking, licensing, 
inspection, and enforcement? 
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The Co11111ission's decision on this issue will be used to establish the overall 
framework for "how fastu and uhow far" the agency will go in expanding 
activities in the application of risk-informed, performance-based regulatory 
approaches. This paper provides four options for moving toward more 
risk-informed, performance-based regulatory approaches. 

Sample criteria for expanding the scope within the context of the strategic 
direction are discussed in Appendix A. 

B. Options 

Option 1: Continue Current Process 

The current process for pursuing risk-informed, performance-based regulation 
could be characterized as an incremental process. Priority and scope in 
applying risk-informed, performance-based regulatory approaches are determined 
by balancing external and internal goals and available resources. Priority 
criteria (Appendix A) are applied and the scope of activities is primarily 
determined by considering the industry demand, the safety benefit, the ease of 
implementation, and available resources. This approach covers both reactor 
and nuclear materials areas but there is more activity associated with 
risk-informed regulatory approaches for reactor applications as outlined in 
the PRA Implementation Plan (SECY-95-079). 

Option 2: More Rigorously Assess Relationship to Public Health and Safety 

Before pursuing risk-informed, performance-based approaches, this option would 
require that for new initiatives, the NRC determine that there is the 
potential for a substantial increase in overall protection to public health 
and safety that would justify the level of resources necessary to pursue 
additional risk-informed, performance-based regulatory initiatives. Priority 
and scope in applying risk-informed, performance-based regulatory approaches 
are primarily determined by the projected cost of the initiative compared to 
benefit to the public health and safety. Many intangibles would have to be 
qualified before proceeding. Priority criteria are weighted toward greatest 
safety benefit. The scope of risk-informed, performance-based approaches 
would be primarily determined by considering the cost/benefit, the overall 
impact on the NRC and regulated industry, and available resources. This 
option would provide additional focus for moving toward risk-informed, 
performance-based regulation and potentially move more slowly toward 
risk-informed, performance-based regulation than the current process. 
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Option 3: Perform a Comprehensive Assessment of NRC Regulatory Approaches 

This is a proactive, aggressive option for moving toward risk-informed, 
performance-based regulation . This option would maximize internal 
self-assessment and include exploring all regulatory areas to determine 
whether risk-informed, performance-based regulation should be pursued in that 
area. This approach would require a comprehensive review of our regulations 
and regulatory processes to determine areas that could be improved through 
risk-informed, performance-based regulatory approaches. Priority for 
regulatory activities are established based on consideration of the cumulative 
impacts on safety, burden reduction, and efficiency. The scope of 
risk-informed regulatory approaches under this option would be determined by 
considering agency responsiveness to stakeholder initiatives, the safety 
benefit/significance of the approach, and the effect on NRC and licensee 
efficiency. Ease of implementation and available resources are secondary 
scoping considerations (i.e., if the activity is determined to be a high 
priority then resources will be made available and efforts made to improve the 
state-of- the-art to the level necessary to support the desired goal). 

Option 4: Consider Risk-Informed, Performance-Based Approaches Primarily in 
Response to Stakeholder Initiatives 

This option is the most responsive to industry and stakeholder initiatives. 
Priority and scope in applying risk-informed, performance-based regulatory 
approaches would be primarily determined by stakeholder demand and ease of 
implementation. Priority would be weighted toward industry initiatives to use 
risk-informed, performance-based approaches to reduce regulatory burdens. The 
scope of risk-informed regulatory approaches under this option would be 
primarily determined by nature of the initiative. Ease of implementation and 
cost/benefit play a major role in defining the scope of the regulatory 
approach • 

II. DESCRIPTION OF ISSUES 

A. Background 

Since the early 1970s, the NRC has expended signi ficant resources in the 
development and application of PRA technology. This included the ground
breaking work of the Reactor Safety Study (documented in WASH-1400) in 1975. 
On January 18, 1979, the NRC issued a policy statement entitled 11 NRC Statement 
of Risk Assessment and the Reactor Safety Study Report (WASH-1400) in Light of 
the Risk Assessment Review Group Report" [Risk Assessment Review Group Report, 
NUREG/CR-0400]. In addition to addressing specific criticisms of WASH-1400, 
the 1979 policy statement articulated limitations in the use of PRA in the 
regulatory arena. Many of these limitations have been addressed, however, 
some still remain pertinent today. Primary among these limitations is the 
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characterization of uncertainties associated with calculated probabilities of 
reactor accidents. PRA methodologies have, however, provided a better means 
for identifying and characterizing the range of uncertainty. 

The Three Mile Island accident in 1979 substantially changed the character of 
the analysis of severe accidents worldwide. It led to a substantial research 
program on severe accident phenomenology. In addition, both major 
investigations of the accident (the Kemeny and Rogovin studies) reconmended 
that PRA techniques be used more widely to augment the traditional 
nonprobabilistic methods of analyzing nuclear plant safety. In 1984, the NRC 
completed a study (NUREG-1050) that addressed the state-of-the-art in risk 
analysis techniques. 

In early 1991, the NRC published NUREG-1150, "Severe Accident Risks: An 
Assessment for Five U.S. Nuclear Power Plants." In NUREG-1150, the NRC used 
improved PRA techniques to assess the risk associated with five nuclear power 
plants. This study was a significant turning point in the use of risk 
concepts in the regulatory process and enabled the Commission to greatly 
improve its methods for assessing containment performance given core damage 
initiation and subsequent accident progression. The methods developed for, 
and results from, these studies provided a valuable foundation in quantitative 
risk techniques. 

PRA methods have been applied successfully in several regulatory activities 
and have proved to be a valuable complement to traditional deterministic 
engineering approaches. This application of PRA represents an extension and 
enhancement of traditional regulation rather than a separate and different 
technology. Several recent Commission policies or regulations have been 
based, in part, on PRA methods and i nsights. These include the Backfit Rule 
(10 CFR 50.109, •sackfitting"}, the Policy Statement on "Safety Goals for the 
Operation of Nuclear Power Plants," (51 FR 30028; August 21, 1986), the 
Conlllission's "Policy Statement on Severe Reactor Accidents Regarding Future 
Designs and Existing Plants" (50 FR 32138; August 8, 1985), and the 
Conlllission's "Final Policy St~ement on Technical Specifications Improvement 
for Nuclear Power Reactors" (58 FR 39132; July 22, 1993). PRA methods also 
were used effectively during the anticipated transient without scram (ATWS) 
and station blackout (SBO) rulemakings, and have been used extensively in the 
generic issue prioritization and resolution process. Additional benefits have 
been found in the use of "Risk-Based Inspection Guides" to focus NRC reactor 
inspector efforts and make more efficient use of NRC inspection resources. 
Probabilistic analyses were extensively used in the development of the 
recently proposed rule change to reactor siting criteria in 10 CFR Part 100 
(59 FR 52255; October 17, 1994), especially in the area of estimating the Safe 
Shutdown Earthquake ground motion for a nuclear reactor site. 
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Currently, the NRC is using PRA techniques to assess the safety importance of 
operating reactor events and as an integral part of the design certification 
review process for advanced reactor designs. In addition, the Individual 
Plant Examination (IPE) program and the Individual Plant Examination -
External Events (IPEEE) program (an effort resulting from the implementation 
of the Co11111ission's "Policy Statement on Severe Reactor Accidents Regarding 
Future Designs and Existing Plants") have resulted in co11111ercial reactor 
licensees using risk- assessment methods to identify any vulnerabilities 
needing attention. 

The Co11111ission has been developing performance assessment methods for 
low-level and high-level waste since the mid-1970s, and these activities 
intensified using performance assessment techniques in the 1980s and early 
1990s. This work involved the development of conceptual models and computer 
codes to model the disposal of waste. Because waste disposal systems are 
passive, certain analysis 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 potential 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 mid 1994, the NRC staff proposed a PRA policy statement to the Commission 
in SECY-94- 218, "Proposed Policy Statement on the Use of Probabilistic Risk 
Assessment Methods in Nuclear Regulatory Activities. 11 In that Commission 
paper, the staff proposed that an overall policy on the use of probabilistic 
risk assessment (PRA) methods in nuclear regulatory activities should be 
established and that the use of PRA technology in NRC regulatory activities 
should be increased. The staff also forwarded SECY-94-219, "Proposed 
Agency-Wide Implementation Plan for Probabilistic Risk Assessment (PRA), 11 to 
the Co11111ission. 

The NRC established its regulatory requirements to ensure that nuclear 
facilities can be operated and nuclear materials can be used without undue 
risk to the health and safety of the public. These requirements are largely 
based on deterministic engineering criteria, involving the use of multiple 
barriers and application of a defense-in-depth philosophy. Beyond its 
deterministic criteria, for commercial power reactors, the NRC has 
additionally formulated guidance, as in the safety goal policy statement, that 
utilizes quantitative, probabilistic risk measures. The safety goal policy 
statement establishes top-level objectives to help ensure safe operation of 
nuclear power plants. The safety goals provide guidance on where plant risk 
is sufficiently low so that further regulatory action is not necessary. Also, 
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as noted above, the Conunission has been using PRA in performing regulatory 
analyses for backfit of cost-beneficial safety improvements at operating 
reactors (as required by 10 CFR 50.109) for a number of years. 

The application of PRA to nuclear regulatory activities has evolved with 
improvements in PRA techniques and data bases. PRA techniques can be used to 
derive valuable insights, perspectives, and general conclusions as a result of 
the integrated and comprehensive examination of the plant design and a 
structured examination of plant and operator response to events. For a 
nuclear power plant, a plant-specific PRA can be used to derive plant-specific 
insights and conclusions where appropriate plant-specific modeling and data 
are available and used appropriately. PRA sensitivity studies are 
particularly useful in focusing designers, operators, and regulators on 
important aspects of design, operation, and maintenance . 

The Cormnission has considered recent improvements in nuclear technology and 
accumulated experience with risk assessment methods, and concluded that 
increased use of these techniques as an integral part of the regulatory 
decision-making process is now justified. Consequently, in its policy 
statement, •use of Probabilistic Risk Assessment Methods in Nuclear Regulatory 
Activities• (60 FR 42622, August 16, 1995), the Conunission adopted the policy 
that the use of PRA should be encouraged and the scope of PRA applications in 
nuclear regulatory matters should be expanded to the extent supported by the 
state-of-the-art methods and data. 

Bases 

The bases for rules and standards issued by the NRC are the Atomic Energy Act 
of 1954 (AEA), the Energy Reorganization Act, the Administrative Procedures 
Act, and other legislation. The AEA generally requires that the NRC establish 
regulatory standards to govern its licensing determinations. The AEA (section 
16l(b}) provides NRC with broad authority regarding the standards and 
processes that the NRC must apply in exercising its licensing and regulatory 
responsibilities. 

In the reactor area, the AEA (sections 101 and 103) requires a license for 
each utilization facility and requires technical specifications (section 182) 
to be part of the license. The AEA allows for amendments to the licenses 
(section 187) and includes requirements for holding hearings in the amending 
of licenses (section 189). Under the Energy Reorganization Act of 1974, NRC 
is responsible for these licensing and regulatory functions. The procedures 
and requirements governing issuance and modification of these licenses are 
contained in the NRC's regulations (primarily in 10 CFR Parts 2 and 50). 
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In the nuclear materials area, the AEA requires general or specific licensing 
for distribution and use of special nuclear material (section 53), source 
material (sections 62 and 63), and byproduct material (section 81). As a 
consequence of the statutory responsibilities for licensing the distribution 
and use of nuclear materials and the use of utilization and production 
facilities, the NRC regulates medical, in1ustrial, academic, and other 
COll'lllercial uses of nuclear materials. 

The AEA provides the broad authority for inspection to ensure compliance with 
the provisions of the Act. NRC inspections provide an independent 
verification of licensees' activities to ensure that the activities are in 
compliance with agency regulations. Inspections are primarily discussed in 10 
CFR Parts 19, 30, and 50. 

The AEA authorizes the NRC to undertake enforcement activities relating to 
violations of the licensing requirements, such as notices of violations and 
the imposition of civil monetary penalties. The NRC is also authorized to 
issue Orders that may lead to the suspension, revocation, or amendment of 
licenses. 10 CFR Part 2 describes the procedures for issuing notices of 
violation and Orders, and imposing civil penalties. 

B. External Factors 

1. Executive Branch and Congress 

Congressional and Executive requirements regarding regulatory reform, changes 
in international standards, and advances in understanding risk and the 
biological effects of radiation may affect the regulation of the nuclear 
industry. As late as 1995, Congress was considering legislation concerning 
risk assessment (Title III of H.R. 9, the Risk Assessment and Communication 
Act of 1995). 

2. Standards-Setting Organizations 

International and national standards-setting committees may influence the 
transition toward risk- informed, performance-based regulations. Translations 
between dose and risk usually use international consensus factors. In the 
nuclear materials area, NRC has traditionally used radiological dose as the 
endpoint for rulemaking and compliance assessment. That is, in certain .. 
nuclear materials areas, regulatory decisions are related to the acceptab1l1ty 
of dose as a surrogate for risk. The International Conunission on Radiologi~al 
Protection (ICRP) dose limits reflect ICRP recommendations for acceptable risk 
selections for radiation workers and the public. The NRC makes use of 
recoll'lllendations from the ICRP, the National Council on Radiation Protection, 
and the National Academy of Sciences. 
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3. Federal Agencies 

The Environmental Protection Agency (EPA) has undertaken a number of 
regulatory initiatives under its authorities that affect activities licensed 
or otherwise regulated by the NRC. Substantial differences have arisen 
between the two agencies and have included the underlying bases and approaches 
used to develop standards. In 1995, the NRC and the EPA developed a joint 
paper entitled •white Paper on Risk Harmonization" to help explore ways to 
•harmonize• risk goals and to develop mutually agreeable approaches for risk 
assessment methodologies to assess radiological risk. 

As previously discussed, the Paperwork Reduction Act of 1995 is the basis for 
agency and OMB activities related to information collections. It requires 
controls to limit and reduce the burden on the public for collecting agency 
information. In 5 CFR 1320, which implements the Paperwork Reduction Act, OMB 
requires agencies to submit plans for new, revised, and extended information 
collections to OMB for approval. However, the NRC, as an independent 
regulatory agency, may override OMB decisions. 

4. Nuclear Industry 

In the reactor area, conunercial nuclear power utilities and industry 
organizations are using risk insights to identify and reduce unnecessary 
burdens. Where NRC review and approval is necessary before reducing the 
burden, the industry is actively engaging the staff to seek relief. In the 
nuclear materials area, there is less demand for regulatory change based on 
risk insights than in the reactor area. In some instances the nuclear 
materials industry may not be supportive of risk-informed, performance-based 
initiatives due to perceived high co~t. impact on small number of licensees, 
and little perceived additional safety benefit . 

5. Public 

The public will likely play a substantial role in the transition to 
risk-informed, performance-based regulation. In order to maintain public 
confidence, the bases for and implications associated with risk-informed, 
performance-based regulatory approaches should be well defined and easily 
understood. 

C. Internal Factors 

1. Nuclear Materials Initiatives 

The Co11111ission's decision on the future role and scope of the NRC's nuclear 
materials program (in particular NRC's regulation of the medical use of 
nuclear material) will potentially affect the priority and scope for pursuing 
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risk-informed, performance-based regulatory approaches in nuclear materials 
program areas. The National Academy of Sciences recommended that the NRC 
reduce or eliminate its oversight of the medical uses of nuclear material. 
The basis for a decision regarding NRC oversight of the medical uses of 
nuclear material may affect the oversight and regulation of other material 
licensees and, consequently, the extert to which the agency may pursue 
risk-informed, performance-based approaches. The Business Process 
Reengineering effort is examining ways to gain efficiencies in licensing of 
nuclear materials and the results of this effort may affect the extent to 
which risk-informed, performance-based approaches could improve the 
effectiveness and efficiency of the licensing process. 

2. Co11111ission's PRA Policy Statement 

The Co11111ission's PRA Policy Statement encourages the use of PRA and seeks to 
expand the scope of PRA applications in all nuclear regulatory matters to the 
extent supported by the state- of-the-art in terms of methods and data. 
Performance-based regulation is an implicit element of the Policy Statement. 
Depending on the Commission's decision for proceeding toward risk- informed, 
performance-based regulatory approaches (e.g., more aggressive (Option 3) or 
less aggressive (Option 4)), activities associated with the PRA Policy 
Statement and the companion PRA Implementation Plan may be refocused and staff 
resources may be redirected. 

3. Defense-in-Depth 

The Commission has recognized that reliance for safety should not be placed on 
any single element of design, construction, operation, maintenance, training 
or other activity associated with nuclear facilities or the use of nuclear 
materials. Our current regulations are generally deterministic and were 
constructed around this concept of defense-in-depth. Risk insights provide a 
more structured way to assess relative importance of the levels of 
defense-in-depth and can lead to enhanced defense-in-depth. Risk-informed, 
performance-based regulations may need to consider the potential adverse 
cumulative effect of reducing conservatism and providing additional 
flexibility on defense-in-depth. Performance-based initiatives are considered 
for activities where failure to meet the performance criteria results in 
tolerable conditions for which appropriate corrective action will be taken. 
Therefore, a key element of a transition toward risk-informed, 
performance-based regulation is maintaining "defense-in-depth" for 
risk-informed, performance-based approaches by appropriately balancing 
deterministic- based and performance-based requirements so that 
defense-in-depth is not compromised. 
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4. Policy and Legal Issues: Compliance with Performance-Based Regulations 

Substantive policy and legal issues are likely to emerge as increased reliance 
is placed on probabilistic- and performance-based approaches to support 
regulatory requirements and licensing decisions. Issues such as using risk to 
assess the severity level of an enforcement action or determining compliance 
with performance-based regulations will need to be addressed to ensure that 
there is an appropriate balance between deterministic-based and performance
based regulations so that defense-in-depth is not compromised. 

III. DISCUSSIONS 

A. Discussion of Direction-Setting Issue 

The Co11111ission's decision on this direction-setting issue will be used to 
establish the overall framework for expanding agency activities in applying 
risk-informed, performance-based regulatory approaches. After deciding on the 
overall approach for pursuing risk-informed, performance-based regulation, 
criteria for expanding the scope in applying a risk-informed, 
performance-based approach to rulemaking, licensing, inspection, and 
enforcement activities can be applied in the context of the overall Commission 
direction. In order to provide agency focus, these criteria can be 
sufficiently broad so that the criteria can be applied to both the reactor and 
nuclear materials areas. However, given the diverse nature of nuclear 
materials applications and the differences between commercial nuclear power 
and other nuclear materials areas in regard to their amenability for 
risk-informed, performance-based regulations, these criteria may need to be 
applied differently for different regulatory activities. Appendix A contains 
sample upriority and scoping 11 criteria that can be applied to better focus 
agency activities once the Comnission decides the overall approach for 
pursuing risk-informed, performance-based regulatory approaches . 

8. Discussion of Subsumed Issues 

After the Conunission decides on the overall approach for pursuing 
risk-informed, performance- based regulation, six subsumed strategic issues 
will be resolved in the context of the overall direction. Four of these 
subsumed issues can be directly resolved through resolution of the 
direction-setting issue. The resolution for the two other subsumed issues 
will be greatly influenced by the Conunission dec i sion on this direction 
setting issue. 

The four issues most directly resolved through implementation of the 
Co11111ission decision for •how fast" and "how far" the agency will go in 
expanding activities in the application of risk- informed, performance-based 
regulatory approaches are: 
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What should be NRC"s strategy and philosophy with respect to changing 
NRC"s responsibilities and authority in areas of little public risk? 

What approach should NRC take in modifying the materials regulations to 
move toward risk-informed, performance-based regulation, recognizing the 
requirements will vary as a result ~f the range of products and the 
divergence of the licensees that use or possess byproduct nuclear 
material? 

• Should NRC revise its regulations to address the uses of materials 
resulting from technological advances and changing human factors? If 
so, to what extent should NRC articulate objectives to prevent or limit 
the effects of equipment failures and human factors/human performance? 

• What should be the approach for licensing material uses with various 
levels of inherent risks? 

The first two issues should be completely resolved by the Commission's 
decision on this direction-setting issue and the Commission's decision on the 
direction-setting issue concerning the future role and scope of the NRC's 
nuclear materials program (in particular, NRC's regulation of the medical use 
of nuclear material). 

The agency is required by the Atomic Energy Act of 1954 (AEA), as amended, to 
provide reasonable assurance of an adequate level of protection of the public 
health and safety, as well as to promote the conunon defense and security, in 
its regulatory activities. Although the scope of actions necessary to attain 
this level of protection from the use of AEA materials is relatively clear in 
areas of high risk, it is not so easily defined for those activities and types 
of material that generate a relatively small risk to the public from their 
use. Such areas include, but not limited to, the use of generally licensed 
devices, exempt distribution of consumer products, the definition and 
regulation of source material, review of formerly licensed sites and 
stabilization and long-term control of uranium mill tailings. As the agency 
seeks to improve the efficiency and effectiveness of its regulatory programs, 
these low risk activities will be scrutinized in order to make informed 
decisions about how the agency should proceed. 

The Commission's philosophy for considering changes to its regulatory 
activities, including areas of responsibilities and authorities for areas of 
little public risk is, in part, contained in the Commission's Final Policy 
Statement on the use of probabilistic risk assessment in nuclear regulatory 
activities. In the Final Policy Statement, the Conunission conveys an 
open-minded approach for considering strategic-type changes associated with 
using risk insights and states that two explicit implications associated with 
the policy statement are: 
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First, that the NRC staff, licensees, licensee applicants, and 
Co11111ission must be prepared to consider changes to regulations, to 
guidance documents, to the licensing process, and to the inspection 
program. Second, the NRC staff and the Conunission must be committed to 
a shift in the application of resources over a period of time based on 
risk findings. 

The current agency-wide strategy for increasing the use of risk assessment and 
risk management in regulatory decision-making is captured in the agency's PRA 
Implementation Plan. Therefore, the Convnission decision on "how fast 11 and 
•how far• the agency should go in expanding activities associated with the 
application of risk-informed, performance-based regulatory approaches will 
further define the approach and support the bases for considering changes to 
regulations, responsibilities and authorities. 

The third issue explicitly recognizes the diverse nature of nuclear materials 
applications and the differences between reactor and nuclear materials areas 
in regard to their amenability for risk- informed , performance-based 
regulations. For example, events associated with industrial and medical uses 
of nuclear materials generally involve a simple system, involve radiation 
overexposures, and result from human error, not equipment failure. Because of 
these characteristics of medical and industrial events, analysis of these 
events using relatively simple techniques may yield useful results. These 
results may lead to the establishment of standards with broad risk-informed, 
performance-based objectives and criteria. Conversely, these results may lead 
to a conclusion that more prescriptive requirements for equipment design and 
procedural compliance are appropriate. In these cases, risk insights lead to 
risk-informed, deterministic regulations not risk-informed, performance-based 
regulations. Similar to the first s11 bsumed issue, this subsumed issue will 
also be resolved by the Commission's decision on this direction-setting issue 
and the aforementioned direction-setting issue concerning regulation of 
nuclear materials. 

The fourth subsumed issue concerns licensing for nuclear materials when there 
is determined to be a wide range of inherent risks because of the diverse use 
of the materials. These risks vary from very low-risk smoke detectors to 
relatively high-risk irradiators. Although the Commission must license all of 
these uses in response to the AEA, the Conunission has fJexibility in how it 
approaches the licensing. Currently, the Commission provides for three types 
of licensing: (1) exempt distribution, (2) general licenses, and (3) specific 
licenses. For exempt distribution devices (e.g., smoke detectors), the 
Co111t1ission oversees and controls their manufacture and distribution by issuing 
specific licenses to the manufacturers and distributors. The individual users 
of these low-risk devices are not licensed. A review of the internal and 
external factors and ongoing activities has not identified any strategic 
issues associated with exempt distribution devices. 
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The generally licensed devices consist of radioactive material contained in 
sealed sources that are designed with inherent radiation safety features. 
Approximately 1.5 million generally licensed devices are under the 
jurisdiction of the Agreement States and the NRC. NRC's regulation of these 
devices is essentially limited to the maintenance of a general license 
database, which contains the names of the general licensees and the products 
they possess. For general licenses, issues associated with control and 
accountability were discussed in SECY- 95-139, which reports that many general 
licensees are not aware of their responsibilities under the general license. 

The staff has previously noted that there are inconsistencies in terms of 
risk, both among and across these three levels of activities. For example, in 
SECY-90-175, the staff identified certain generally licensed gauges that may 
be better controlled through specific licensing and also identified certain 
generally licensed devices that are suitable for exemption from regulation. 
In this regard and in accordance with recommendations contained in 
SECY-95-139, the staff has established a joint Agreement State-NRC working 
group to evaluate the current regulations concerning generally and 
specifically licensed devices. A report from the working group is expected in 
June 1996. 

As previously mentioned, issues associated with determining an approach for 
considering risk in the licensing of material uses will also be resolved in 
the context of the overall Commission decision on this direction-setting issue 
and the direction-setting issue concerning the future role and scope of the 
NRC's nuclear materials program (in particular, NRC's regulation of the 
medical use of nuclear material). 

A fifth subsumed issue concerns the information necessary for developing and 
implementing risk-informed, performance-based regulation. The subsumed issue 
is stated as f o 11 ows: · 

• Given the new Government-wide goals for reducing Federal information 
collections, how should the agency prepare for possible reductions in 
its budget ceiling for information collection without compromising 
public health and safety? 

The Paperwork Reduct;on Act of 1995 is the basis for agency and OMB activities 
related to information collections. It requires controls to limit and reduce 
the burden on the public for collecting agency information. In 5 CFR 1320, 
which implements the Paperwork Reduction Act, OMB requires agencies to submit 
plans for new, revised, and extended information collections to OMB for 
approval. However, the NRC, as an independent regulatory agency, is not.bound 
by OMB decisions. By majority vote, the Commission can choose not to abide by 
an OMB decision. 

RELEASE DATE: SEPTEMBER 16, 1996 14 OSI 12 



• 

OSI 12 RISK-INFORMED, PERFORMANCE-BASED REGULATION 

The new Paperwork Reduction Act sets a goal of IO-percent annual reduction in 
information collections for 1996 and 1997 followed by a 5-percent reduction 
each year in 1998, 1999, 2000, and 2001. It is uncertain how OMB will 
implement this goal. Depending on individual agency plans to achieve the 
reductions, OMB could assign specific reduction goals to each agency. NRC 
could be required to reduce its information collection burden before imposing 
any additional burden through new or amended collections. This could affect 
the rulemaking process, especially since risk-informed, performance-based 
regulatory approaches may well require licensees to collect more information 
for the NRC. 

The Co1T111ission's decision on expanding agency activities in applying 
risk-informed, performance-based regulatory approaches will influence the 
extent and impact of additional information requirements. In response to 
several co1T111ents concerning the potential data collection implications of the 
Co1T111ission"s PRA Policy Statement, the Conunission agreed that it should make 
every effort to avoid any unnecessary regulatory burdens in connection with 
collecting reliability and availability data (60 FR 42622 at 42626). The 
Co1T111ission also indicated that, in the context of risk-informed regulation, 
this was an implementation issue and that data and information collection will 
be addressed in connection with proposed data collection requirements when the 
requirements are published for comment. 

In a strategic sense, information collection requirements and burdens should 
not define the direction that the agency takes regarding risk-informed, 
performance-based approaches. Regardless of the option selected for 
proceeding toward risk-informed, performance-based regulatory approaches, the 
ColTlllission could consider information collection options independently. The 
Co1T111ission may (1) look for efficiencies in information collection and storage 
methods and identify areas that could be made more efficient, (2) wait until 
OMB publishes its guidance to agencies for implementing the provisions of the 
new Paperwork Reduction Act and address any issues on a case-by-case basis 
with each rulemaking, or (3) report NRC"s case to OMB now and request a level 
or increased ceiling to accommodate future information collection needs 
associated with risk-informed, performance-based regulatory approaches. 

Finally, a sixth subsumed issue concerns interagency implications associated 
with moving toward a more risk-informed, performance-based regulatory 
framework. Specifically: 

• How should a risk-informed, performance-based regulatory philosophy 
influence NRC's handling of dual regulation? 

As previously mentioned, the Environmental Protection Agency (EPA) has 
undertaken a number of regulatory initiatives under its authorities that 
affect activities licensed or otherwise regulated by the NRC. Substantial 
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differences have arisen between the two agencies and have included differences 
associated with the underlying bases and approaches used to develop regulatory 
standards and acceptable methods for meeting these standards. In 1995, the 
NRC and the EPA developed a joint paper entitled "White Paper on Risk 
Harmonization" to help explore ways to "harmonize" risk goals and to develop 
mutually agreeable approaches for risk assessment methodologies to assess 
radiological risk. 

As the NRC and other government agencies move toward more risk-informed, 
performance-based regulatory approaches, the use of risk insights should help 
promote a common understanding of the technical bases for regulatory 
approaches. The common desire for increasing the use of risk in all 
government agencies helps define the common goals, but there is substantial 
interagency work necessary to ensure that there is a systematic 
interrelatedness among approaches and mutual understanding and agreement on 
the underlying bases for the regulatory approach, including agreement on key 
policy issues, such as agency safety goals, and technical issues confronting 
the agencies. The Commission decision on "how fast" and "how far" the agency 
should go in expanding activities associated with the application of risk
informed, performance-based regulatory approaches will further influence the 
level of agency resources devoted to reconcile differences in conflicting 
interagency regulatory approaches. 

C. Important Aspects of Risk-Informed, Performance-Based Regulation 

Three important aspects of expanding agency activities in applying 
risk-informed, performance- based approaches concern establishing a common 
understanding of what is meant by "risk- informed, performance-based," dealing 
with uncertainties in regulatory decision-making, and strategically 
considering how to ensure regulatory coherence during the transition from 
deterministic-based regulations to risk-informed, performance-based 
regulations. 

1. Discussion of terms "Deterministic-Based," "Risk-Informed, 
Deterministic-Based," "Performance-Based," and "Risk-Informed, 
Performance-Based" 

Deterministic-based. The NRC has generally regulated the use of nuclear 
material (including nuclear materials and reactors) based on deterministic 
approaches. Deterministic approaches to regulation consider a set of 
challenges to safety and specify how those challenges should be mitigated. 
Simply stated, the deterministic approach establishes requirements for use of 
nuclear materials and for engineering margin and quality assurance in design, 
manufacture, construction, and operation of nuclear facilities. 
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The NRC established its regulatory requirements to ensure that a facility is 
designed, constructed, and licensed to operate without undue risk to the 
health and safety of the public. These requirements are largely based on 
deterministic engineering criteria. In addition, this approach assumes that 
adverse conditions can exist (e.g., equipment failures and human errors) and 
establishes a set of design basis events. It then requires that the licensed 
facility design include safety systems capable of preventing and/or mitigating 
the consequences of those design basis events to protect the public health and 
safety. The deterministic approach contains implied elements of probability. 
For example, reactor vessel rupture is considered too improbable to be 
included as an accident to be analyzed. However, the likelihood that a single 
emergency core cooling system or system train would not function was 
considered high enough that safety train redundancy and protection against 
single failure where required . 

Risk-informed, deterministic-based. A risk-informed, deterministic approach 
to regulation enhances and extends this traditional, deterministic approach, 
by: (a) allowing consideration of a broader set of potential challenges to 
safety, (b) providing a logical means for prioritizing these challenges based 
on likelihood and risk significance, and (c) allowing consideration of a 
broader set of resources to defend against these challenges. A risk-informed 
approach can be used to focus deterministic regulations by considering risk in 
a more coherent and comprehensive manner. By considering risk insights, 
operating experience, and engineering judgment, the NRC and its licensees can 
focus regulatory approaches and licensee activities on those items most 
important to public health and safety. Where appropriate, a risk-informed 
regulatory approach can be used to reduce unnecessary conservatism in 
deterministic approaches or can be used to identify areas with insufficient 
conservatism and provide the bases for additional requirements. 
Deterministic-based regulations have been successful in protecting the public 
health and safety and risk insights are most valuable when they serve to focus 
the deterministic- based regulations and support the defense-in-depth 
philosophy. 

Performance-based. A performance-based regulatory approach requires at least 
four key elements: 

• There are measurable parameters to monitor acceptable plant and licensee 
performance. 

• Objective performance criteria are established to assess performance. 

• There is licensee flexibility to determine how to meet established 
performance criteria. 
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• Failure to meet a performance criterion must not result in unacceptable 
consequences. 

In theory, a performance-based approach can be implemented without the use of 
risk insights. This type of performance-based approach would require that 
objective performance criteria be based on deterministic analysis and 
performance history. This approach would provide additional flexibility to 
the licensee to determine how to meet performance criteria. However, the net 
impact on public health and safety would be difficult to determine. 

Risk-informed, performance-based. Risk-informed, performance-based approaches 
use risk insights, together with deterministic analyses and performance 
history, to develop measurable parameters for mon i toring plant and licensee 
performance, as well as for developing criteria for performance assessment, 
and focus on the results as the primary means of regulatory oversight. 
Similar to a risk-informed, deterministic-based approach, a risk-informed, 
performance-based regulatory approach can be used to reduce unnecessary 
conservatism in deterministic approaches or can be used to support additional 
regulatory requirements. In addition, a risk-informed, performance-based 
approach can further focus performance-based approaches by defining the goal 
or purpose of the approach in terms of performance characteristics and safety 
significance and permitting the licensee additional flexibility in meeting the 
regulation. Performance-based initiatives can be considered for activities 
where objective performance criteria can be established for performance 
monitoring. Additional evaluation of performance-based approaches may result 
in a determination that a number of functional areas are not amenable to 
performance-based treatment. 

The NRC Inspection Manual has tailored the concepts of "risk-informed" and 
•performance- based" for inspections into a single definition of 
•performance-based inspection." According to Inspection Manual Chapter 0610, 
performance-based inspection is inspection that focuses on issues of safety 
and reliability, with an emphasis on field observation rather than in-office 
procedural or records review. The emphasis on safety and reliability borrows 
from risk studies, incorporating PRA and individual plant examination insights 
to structure inspections that focus on systems or components most important to 
plant safety. In addition, performance-based inspection tends to focus more 
on results than on process and method. 

2. Uncertainties in Regulatory Decision-Making 

The treatment of uncertainties is an important issue for regulatory decisions. 
Uncertainties exist in any regulatory approach and these uncertainties are 
derived from knowledge limitations. These uncertainties and limitations 
existed during the development of deterministic regulations and attempts were 
made to accommodate these limitations by imposing prescriptive, and what was 
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hoped to be, conservative regulatory requirements. A probabilistic approach 
has exposed some of these limitations and provided a framework to assess their 
significance and assist in developing a strategy to accommodate them in the 
regulatory process. 

Human performance is an important consideration in both deterministic and 
probabilistic approaches. Assessing the influence of errors of commission and 
organizational and management issues on human reliability is an example that 
illustrates where current PRA methods are not fully developed. Although this 
lack of knowledge contributes to the uncertainty in estimated risks, the PRA 
framework offers a powerful tool for logically and systematically evaluating 
the sensitivity and importance to risk of these uncertainties. Improved PRA 
techniques and models to address errors of commission and the influence of 
organizational factors on human reliability are currently being developed. 

Given the dissimilarities in the nature and consequences of the use of nuclear 
materials in reactors, industrial situations, waste disposal facilities, and 
medical applications, the Commission has recognized that a single approach for 
incorporating risk analyses into the regulatory process may not be 
appropriate. However, PRA methods and insights will be broadly applied to 
ensure that the best use is made of available techniques to foster consistency 
in NRC risk-informed decision-making. Activities that lead to regulatory 
coherence will also reduce uncertainty in regulatory decision-making. 

3. Regulatory Coherence 

Regulatory coherence is essential in order to ensure that the direction the 
Commission takes in expanding agency activities in applying risk-informed, 
performance-based regulatory approaches promotes a stable and predictable 
regulatory environment. Regulatory coherence is achieved when the regulatory 
programs or processes are well understood and proceed in a logical and orderly 
fashion. In this paper 0 regulatory coherence" means: 

(a) 

(b) 

(c) 

integration of risk-informed, regulatory approaches based on a 
consistent pattern or framework 

implementation of risk-informed, performance-based approaches in a 
suitable or orderly way that promotes and ensures mutual understanding 

development of risk-informed, performance-based approaches that are 
governed by rational principles and that ensure systematic 
interrelatedness. 

The Commission has recognized the importance of coherence for increasing the 
use of PRA and the Commission's policy statement on the use of probabilistic 
risk assessment methods in nuclear regulatory activities (60 FR 42622) 
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promotes regulatory coherence. Through the "PRA Implementation Plan" the 
staff monitors PRA-related activities and helps ensure consistent application 
of PRA methods and techniques. The PRA Implementation Plan explicitly 
contains activities that have, as a principal goal, the achievement of 
regulatory coherence. Recently, the schedule for completing several 
activities in the PRA Implementation Plan dealing with regulatory guides and 
standard review plans (SRPs) for reactor pilot applications have been 
accelerated to improve and promote regulatory coherence. Arguably, the 
increased use of PRA methods and techniques itself promotes regulatory 
coherence by integrating regulatory decisions using risk, allowing systematic 
comparisons of approaches, and enhancing mutual understanding of those items 
that are most important to safety. 

Another way that the Conunission is promoting regul atory coherence for 
operating reactors is through the safety goal pol i cy statement. The safety 
goal policy statement uses quantitative, probabil i stic risk measures and 
establishes top-level objectives to help ensure safe operation of nuclear 
power plants. The safety goals provide guidance on where risk is 
sufficiently low that further regulatory action is not necessary. The concept 
of a •safety goal" has not been firmly established for NRC licensees, other 
than convnercial power reactor licensees. 

Eventually, the Conunission could consider rulemaking, adoption of a national 
standard for performing PRAs, or more detailed regulatory guidance to help 
ensure uniformity in the quality and application of risk-informed, 
performance-based regulatory approaches. The Conunission and senior NRC 
management could define staff requirements more precisely for moving toward 
risk-informed, performance-based regulatory approaches and could more strongly 
articulate its expectations for industry use of risk-informed, performance
based approaches to support regulatory decision-making . 

Finally, regulatory coherence for a risk-informed, performance-based approach 
may not be achieved unless there is a cohesive approach that can be used as 
guidance for both the NRC and the regulated industry. The Conunission could 
encourage industry/stakeholders to develop solutions or processes that help 
ensure regulatory coherence. To help ensure regulatory coherence for industry 
processes or industry application of a risk-informed, performance-based 
approach, a part of the burden could be assumed by the regulated industry. 
For example, if the varying levels of quality for individual PRAs contribute 
to regulatory incoherence, the industry could develop a PRA "certification" 
process or develop criteria for detailed peer reviews. 

As discussed above, regulatory coherence is essential in order to ensure that 
the direction the Corrmission takes to expand agency activities in applying 
risk-informed, performance-based regulatory approaches promotes a stable and 
predictable regulatory environment. 
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IV. OPTIONS 

Option 1: Continue Current Process 

This option would continue the current process for determining priority and 
scope of risk- informed, performance-based activities. The Corrmission's final 
policy statement on uuse of Probabilistic Risk Assessment in Nuclear 
Regulatory Activitiesu establishes an overall policy on the use of PRA methods 
in nuclear regulatory activities so that the many potential applications of 
PRA can be implemented in a consistent and predictable manner that would 
promote regulatory stability and efficiency. The priority and scope for 
regulatory activities under this policy statement are captured in the agency's 
PRA Implementation Plan. 

There is flexibility associated with the PRA Implementation Plan. NRC Program 
Offices principally determine the priority and scope in applying 
risk-informed, performance-based regulatory approaches. The PRA 
Implementation Plan is periodically updated to reflect progress for plan 
activities, to indicate areas that are determined to be not yet amenable to 
risk- informed approaches, or to add new areas where the staff is pursuing 
risk-informed approaches. Under the current process, the priority and scope 
in applying risk-informed, performance-based approaches are determined by 
balancing external and internal goals with available resources. Priority 
criteria are applied and the scope of activities is primarily determined by 
considering the industry demand, the safety benefit, the ease of 
implementation, and available resources. 

The current process is responsive to industry initiatives in reactor-related 
areas. In part, this is because the ~otential benefits for reducing 
unnecessary industry burden, enhancing safety decision-making, and improving 
staff efficiency are more readily apparent. Consequently, resources in the 
reactor area are focused on developing additional regulatory guidance and 
supplementing the Standard Review Plan to address areas such as inservice 
inspection, inservice testing of pumps and valves, graded quality assurance, 
and technical specifications. 

There is no widespread industry demand to consider risk-informed approaches in 
many of the nuclear material areas and it is not apparent whether some nuclear 
material areas will significantly benefit from implementation of risk-informed 
approaches. As a result, in the PRA Implementation Plan, there is less 
emphasis on incorporating risk-informed approaches in the nuclear materials 
areas. 

A performance-based approach is an implicit element for some PRA 
Implementation Plan activities and a necessary element for other activities in 
the plan. For example, there have been several performance-based initiatives 
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discussed in the PRA Implementation Plan, such as risk- informed, 
performance-based changes to containment leakage requirements, fire protection 
requirements, and maintenance rule implementation. The PRA Implementation 
Plan pilot applications dealing with inservice testing of pumps and valves and 
inservice inspection contain performance-based aspects. As data from 
performance monitoring of structures, systems and components are accumulated 
and made available to the agency, the staff evaluates the performance data, 
where appropriate, to determine the effectiveness of the approach. 

Under this option, the modification of rules and regulations to move toward 
performance-based regulation would proceed at a pace consistent with the 
activities under the PRA Implementation Plan. As areas amenable to 
risk-informed, performance-based regulation are identified and as resources 
become available, the staff may initiate rulemaking. In the nuclear materials 
areas, technological changes and changing human factors may affect the speed 
and scope of risk- informed, performance-based revisions to regulations. In 
areas involving dual regulation, the current emphasis and level of activity 
devoted to resolving issues affected by dual regulation would continue and the 
pace of these activities would be consistent with the safety benefit, the ease 
of implementation, and available resources. 

Since this option is the current process, no change in resource allocation is 
necessary to implement it. The resource and programmatic consequences are 
gradual and incremental. 

Option 2: More Rigorously Assess Relationship to Public Health and Safety 

Similar to the Continue Current Process option discussed above, this option 
would primarily continue the current approach for moving toward more 
risk-informed, performance-based regulatory approaches. However, under this 
option, the relationship of new activities to public health and safety would 
need to be more rigorously assessed. The results of this safety assessment 
would determine whether the agency would pursue the activity. In other words, 
those activities where there could be a substantial increase in overall 
protection to public health and safety will be given the highest priority. 

Underlying both this option and the Continue Current Process option is the 
assumption that our regulations and current regulatory processes are adequate, 
and will continue to be adequate, to protect public health and safety. The 
Continue Current Process option pursues enhancement to current regulatory. 
processes through risk-informed approaches to regulation, is exploratory in 
nature and applies a threshold for pursuing such activities. This option also 
pursues enhancements to our current regulatory processes through risk-informed 
approaches to regulation. However, this option is more narrowly focused than 
Option 1 and applies a higher threshold for pursuing activities. 
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Under Option 2, priority and scope in applying risk-informed, 
performance-based regulatory approaches would be primarily determined by the 
projected cost of the approach compared to benefit to the public health and 
safety. Many intangibles would have to be analyzed, at least qualitatively, 
and a methodology developed in order to provide a meaningful assessment. 
Priority criteria are weighted toward greatest safety benefit. The scope of 
risk-informed, performance-based approaches is primarily determined by 
considering the cost/benefit, the overall impact on the NRC and regulated 
industry, and available resources. 

For example, consider some of the current activities in the reactor regulation 
area. Several of these activities are in response to industry demand and have 
as a principal goal to reduce unnecessary burden. The safety benefit of these 
activities is not well defined. There has been an assumption that, once 
burden has been reduced, those resources made available through that reduction 
in burden would be made available to focus on activities that are of greater 
safety importance. However, this safety benefit is difficult to quantify. 

In the nuclear materials area, there is less industry demand to reduce 
unnecessary burden through risk-informed, performance-based approaches to 
regulation than in the reactor area. The nature of the interaction between 
the NRC and its materials licenses is different from the interaction between 
the NRC and conunercial power reactor licensees. Material licensees often deal 
with simple systems and the primary contributor to risk is human error. Any 
safety benefit associated with a risk-informed, performance-based approach may 
also be difficult to quantify. Under Option 2, the current emphasis on 
reconciling regulatory differences arising from dual regulation may be 
reduced. 

Priority criteria for new initiatives are used as a threshold but weighted 
toward greatest safety benefit. Scoping criteria from Appendix A most useful 
in this approach are cost/benefit, safety significance, largest impact, and 
available resources. 

Option 3: Perform a Comprehensive Assessment of NRC Regulatory Approaches 

This approach would 1nvolve a comprehensive review of our regulations and 
regulatory processes to determine areas that could be improved through 
risk-informed, perfonnance- based regulatory approaches. The agency priority 
for activities would be established based on consideration of the cumulative 
impacts on safety, burden reduction, and efficiency. 

This is the most proactive, aggressive option for moving toward risk-informed, 
performance- based regulation. This option would maximize internal 
self-assessment and include exploring all regulatory areas to determine 
whether risk-informed, performance-based regulation should be pursued in that 
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area. The purpose for the review under Option 3 is not just to enhance our 
deterministic regulations. The purpose of this assessment is to fundamentally 
change, in a comprehensive manner, the bases to our regulations and process 
for those areas that are amenable to a risk-informed, performance-based 
approach. 

Under Option 3, priority for regulatory activities would be established based 
on consideration of the cumulative impacts on safety, burden reduction, and 
efficiency. The scope of risk-informed regulatory approaches under this 
option would be determined by considering agency responsiveness to stakeholder 
initiatives, the safety benefit/significance of the approach, and the effect 
on NRC and licensee efficiency. Ease of implementation and available 
resources are secondary scoping considerations (i .e., if the activity is 
determined to be a high priority then resources wi ll be made available and 
efforts made to improve the state-of-the-art to the level necessary to support 
the desired goal) . 

In the reactor area, the staff and industry have already identified several 
areas that may be conducive to risk-informed, performance-based regulatory 
approaches. The Convnission has already performed a systematic review of the 
many current rules and regulations to identify opportunities for eliminating 
unnecessary regulations. In 1993, the NRC established the Regulatory Review 
Group (RRG) to conduct a structured review of power reactor regulations with 
special attention on the opportunity to reduce unnecessary regulatory burdens . 
The RRG reconunendations to reduce the regulatory burden included the 
suggestion to use more risk- based approaches in quality assurance, inservice 
inspection, and inservice testing. The RRG recommendations were documented in 
SECY-94-003. Option 3 would build on the RRG review results with a more 
tightly focused assessment on the bases of those regulations and on 
identifying and prioritizing regulations that are amenable to a risk-informed, 
performance-based approach. 

In the nuclear materials area, a similar systematic assessment of rules and 
regulations has not been conducted. However, several recent initiatives, 
including an materials licensee regulatory impact study and the Business 
Process Reengineering initiative, may result in changes to nuclear materials 
regulatory approaches. Option 3 would initiate a thorough review of the bases 
for nuclear materials regulations and process and would identify and 
prioritize those areas that are amenable to a risk-informed, performance-based 
approach. As a result of this assessment, a framework, similar to the 
framework for applying PRA in reactor regulation in SECY-95-280, could be 
developed for other nuclear materials uses . 

Because the purpose of Option 3 is to change the bases of our regulations and 
process for those areas that are amenable to a risk-informed, 
performance-based approach, this option is the most resource intensive option. 
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Additional resources would be needed to train the staff, develop a strategy 
for review, complete the assessment, and implement rulemaking or procedural 
changes. 

Under Option 3, the staff would likely intensify i ts efforts to resolve issues 
associated with dual regulation. The agency would more aggressively pursue a 
systematic interrelatedness among approaches and mutual understanding and 
agreement on the underlying bases for the regulatory approaches, including 
agreement on key policy issues, such as agency safety goals, and technical 
issues confronting the agencies. 

Because it is the most resource intensive, this option would also be the most 
costly to licensees in the form of fees to pay for the reviews, guidance 
development, and rulemakings to be undertaken. Their participation in and 
support for such activities could well depend on the extent to which they 
perceived near term, concrete benefits accruing to their own operations. 

Option 4: Consider Risk-Informed, Performance-Based Approaches Primarily in 
Response to Stakeholder Initiatives 

This option is the most responsive to stakeholder interests. The agency would 
determine for new initiatives the priority and scope in applying 
risk-informed, performance-based regulatory approaches through consideration 
of stakeholder demand and ease of implementation . The scope would be 
primarily established to meet the demand or request. 

Under this option, reducing industry burden would be the primary result. The 
safety review for proposed risk-informed, performance-based approaches would 
be to ensure that the proposed approach maintains an acceptable level of 
safety. Staff and industry efficiency may be collateral benefits of this 
approach. 

Another potential consequence of selecting this option is that the agency 
could be perceived to be reactive and not making the best use of available 
information and technology to reach decisions. The agency's expertise in 
risk-informed regulatory approaches may be limited by the demand for that 
expertise. Therefore, in the future there might be a substantial burden 
associated with uramping-up to speed" to deal with emerging safety issues. 

V. RELATED ISSUES 

After the Conunission has made decisions concerni ng the Direction-Setting Issue 
discussed above, additional issue(s) such as those related to implementation 
details will be addressed as the Strategic Plan is implemented. The related 
issues are listed in this section to provide a more complete understanding of 
the higher level Direction-Setting Issue. 
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• What is the appropriate level of resources that the NRC should devote 
over the next few years to reduce the number of licensing requirements 
no longer required for safety and to develop risk-informed, 
performance-based approaches in order to achieve long-term reductions in 
the resource burden of both the licensee and the NRC? 

• What levels of residual radioactivity are acceptable for decommissioning 
a materials licensed facility? 

VI. COMMISSION'S PRELIMINARY VIEWS 

Staff actions regarding the various options should be held in abeyance pending 
the Commission's final decision on this issue paper. The Commission's 
preliminary views are: 

The Commission recognizes that, in order to accomplish the principal mission 
of the NRC in an efficient and cost effective manner, it will in the future 
have to focus on those regulatory activities that pose the greatest risk to 
the public. This can be accomplished by building upon probabilistic risk 
assessment concepts, where applicable, or other approaches that would allow a 
risk-graded approach for determining high and low risk activities. In 
general, those activities that are of a higher risk should be the primary 
focus of the agency's efforts and resources. The level of staff activity 
associated with lower risk activities should be determined based on a 
consideration of the cumulative impacts on safety, stakeholder initiatives and 
burden reduction, and the effect on agency and licensee efficiency. 

The staff should continue with the current efforts, in cooperation with the 
industry (Option 1), including pilot programs. The objective of this 
initiative is to obtain additional information regarding the appropriateness 
of a risk-informed, performance-based approach for the subject activities . 
These activities and their schedule, are presently captured in the agency's 
PRA Implementation Plan. As data from performance monitoring of structures, 
systems and components are accumulated, the staff should evaluate the 
performance data to detennine the effectiveness of the approach on the subject 
activity. 

The staff should proceed in the direction of enhancing the PRA Implementation 
Plan (i.e., moving towards implementation of elements of Option 3) by building 
on the Regulatory Review Group's (RRG) results, which were initially focused 
on reducing the regulatory burden, with a more focused assessment of those 
regulations which are amenable to a risk-informed, performance-based approach. 
In determining the priority and scope of regulatory activities to be included 
in moving in the direction of partial implementation of option 3, the staff 
should consider the cumulative impacts on safety, stakeholder initiatives and 
burden reduction, and the effect on NRC and licensee efficiency. This 
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approach should result in a further focusing of resources, on the various 
areas that the Commission regulates, that is conmensurate with its risk 
significance, potential burden reduction and effect on efficiency. 

The staff should evaluate and clarify any technical and/or administrative 
issues associated with performance-based approaches to regulation (e.g., 
inspection activities, enforcement, etc.). The staff should also perform a 
thorough review of the basis for nuclear materials regulations and process, 
and should identify and prioritize those areas that are either now, or can be 
made with minimal additional effort/resources, amenable to a risk-informed, 
performance-based approach. This assessment should eventually lead to the 
development of a framework for applying PRA to nuclear material uses, similar 
to the one developed for reactor regulation (SECY-95-280), where appropriate. 

In the public comments on this issue, the NRC particularly solicits how NRC 
should deal with dual regulation when applying a risk-informed, 
performance-based regulatory philosophy. 

RELEASE DATE: SEPTEMBER 16, 1996 27 OSI 12 



DSI 12 RISK-INFORMED, PERFORMANCE-BASED REGULATION 

Appendix A 

Sample Criteria for Determining the Priority and Scope 
Within the Context of the Strategic Direction 

The weighting of criteria to determine the priority and scope associated with 
applying a risk- informed, performance-based approach to rulemaking, 
licensing, inspection, and enforcement for new initiatives will be governed by 
the option that the Commission chooses for proceeding toward a risk-informed, 
performance-based regulatory framework. 

Several sample criteria for establishing the scope and priority in applying a 
risk-informed, performance-based regulatory are discussed under this issue 
paper. Except as noted, the criteria can be applied to reactor and nuclear 
materials areas. 

The staff notes that the expected benefit of an activity may elevate its 
priority. However, if the scope of the activity necessary to explore that 
expected benefit is resource intensive, then the priority may be lowered. 

II. Priority Criteria 

Priority criteria can be broadly defined by the relationship of the activity 
or proposed activity to the agency's commitment to good regulation. Priority 
criteria also reflect a balance between the need for a revised approach and an 
assessment of whether the revised approach is achievable . The priority for 
applying a risk-informed, performance-based regulatory approach can be 
illustrated by assessing an activity or proposed activity using the following 
high-level criteria: 

Safety Impact: 

Burden Reduction: 

Efficiency: 

To what extent will the activity result in enhanced 
safety decision- making or increase the level of 
public health and safety? Conversely, to what extent 
will the activity potentially reduce the level of 
public health and safety? 

To what extent will the activity reduce unnecessary 
burdens on the staff or the industry by eliminating 
unnecessary requirements? 

To what extent will the activity promote a better use 
of staff or industry resources by focusing on those 
activities that are more important to safety? 
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III. Scoping Criteria 

Scoping criteria can be broadly defined by the extent and timing of the 
resource conmitment necessary to achieve a certain goal. The scope defines 
the nature and character of the activity and conveys an agency resource 
co11111itment. The scope in applying a risk-informed, performance-based 
regulatory approach for new initiatives can be determined using a criterion or 
combinations of criteria. Sample criteria are listed below. 

Responsive to Scope is determined by the extent needed to be responsive to 
Stakeholders: stakeholder initiatives. 

Safety Benefit: Scope is determined by the extent needed to achieve the 
desired impact on reduction in risk or positive impact on 
public health and safety. 

Efficiency: Scope is determined by the extent needed to achieve the 
desired impact on staff efficiency. 

Cost/Benefit: Scope of an activity is pursued to the extent that is 
supported by a cost/benefit analysis. The scope of an 
activity may be established to optimize the cost/benefit 
ratio. 

Public Scope of an activi~y is limited to those areas that the 
Confidence: public is willing to support . 

Largest Impact: Scope is determined by the extent needed to provide a 
large-scale progranvnatic or systemic impact. 

Available 
Resources: 

Ease of 
Implementation: 

Scope is determined by the extent supported by available NRC 
and licensee resources. 

Scope is determined by the maturity of the technology and 
how easily the technology can be incorporated into the 
regulatory framework. 
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AEA 

ATWS 

BPR 

OSI 

EPA 

ICRP 

IPE 

IPEEE 

OMB 

PRA 

RRG 

SBO 

SNM 

SRP 
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ACRONYMS 

Atomic Energy Act of 1954 

anticipated t ransient without scram 

business process reengineering 

direction-setting issue 

Environmental Protection Agency 

International Commission on Radiological Protection 

Individual Plant Examination 

Individual Plant Examination-External Events 

Office of Management and Budget 

probabilistic risk assessment 

Regulatory Review Group 

station blackout 

special nuclear material 

standard review plan 

RELEASE DATE: SEPTEMBER 16, 1996 30 OSI 12 


