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NRC STAFF WORKING GROUP EVALUATION OF ALTERNATIVES FOR THE DISPOSITION
OF RECOMMENDATION 1 OF THE FUKUSHIMA NEAR-TERM TASK FORCE REPORT

NOTE: Public availability of this draft document is intended to inform stakeholders of
the current status of the NRC staff working group’s evaluation of possible
activities in response to Fukushima Near-Term Task Force (NTTF)
Recommendation 1. In particular, the NRC staff wants to inform stakeholders
of the staff’s evolving views on how respond to NTTF Recommendation 1.
Earlier staff views were made public on November 2, 2012 (ADAMS
Accession no. ML12296A096) and on February 26, 2013 (ADAMS Accession
no. ML13053A108).

Please note that this draft document may be incomplete or in error in one or
more respects and will be subject to management review and further revision
before the NRC staff presents its recommendations for dispositioning NTTF
Recommendation 1 to the Commission in a SECY paper expected early in
December of 2013.

Presently, the NRC is not accepting public comments on the information
below. However, the NRC staff does plan to offer another opportunity for
public comments on approaches to disposition NTTF Recommendation 1 in
the near future (late May/early June 2013), through the federal rulemaking
web site, www.requlations.qgov. The opportunity for public comment will be
announced on www.requlations.gov under Docket NRC-2012-0173.

PURPOSE:

This paper provides the current status of the U.S. Nuclear Regulatory Commission (NRC) staff’s
evaluation of Recommendation 1 in the Near-Term Task Force (NTTF) Report,
“Recommendations for Enhancing Reactor Safety in the 21% Century,” July 12, 2011
(Agencywide Documents Access and Management System (ADAMS) Accession No.
ML11861807), taking into consideration the power reactor recommendations presented in the
Risk Management Task Force (RMTF) Report, NUREG-2150, “A Proposed Risk Management
Regulatory Framework,” April 2012 (ADAMS Accession No. ML12109A277).

SUMMARY:

The staff working group developed three potential regulatory improvement activities to
disposition NTTF Recommendation 1. These potential improvement activities were developed
after evaluation of the considerations underlying the NTTF’s recommendation and consideration
of the RMTF’s power reactor recommendations. The potential improvement activities are:

1. Establish a Design Extension Category of Events and Associated Regulatory
Requirements

2. Establish Commission Expectations for Defense-In-Depth



3. Clarify the Role of Voluntary Industry Initiatives in the NRC Regulatory Process

The staff is identifying key regulatory products to be developed and key issues which need to be
resolved in order to implement each improvement activity along with cost estimates and
estimated time to completion. The staff is also identifying the pros and cons for implementing
each activity. Although the staff believes that implementation of these improvement activities
would increase the efficiency and effectiveness of NRC regulatory programs, the staff also
believes that it is acceptable, from the standpoint of safety, to maintain the existing regulatory
processes, policy, and framework.

BACKGROUND:

Following the accident at the Fukushima Dai-ichi nuclear power plant in March 2011, the
Commission established a task force of senior NRC managers to conduct a systematic and
methodical review of NRC processes and regulations to determine whether the agency should
make additional improvements to our regulatory system and make recommendations to the
Commission for its policy direction, as set forth in Tasking Memorandum COMGBJ-11-0002 and
SRM-COMGBJ-11-0002 (ADAMS Accession Nos. ML110800456 and ML 110820875,
respectively). The NTTF issued its report on July 12, 2011 (ADAMS Accession No.
ML111861807), as an enclosure to SECY-11-0093 (ADAMS Accession No. ML11186A959).

The NTTF developed 12 overarching recommendations, limited to radiological health and safety
considerations for nuclear power reactors (common defense and security concerns were not
directly addressed in the NTTF Report). Recommendation 1 consists of an overall
recommendation and four sub-recommendations. The overall recommendation is for the
establishment of a “logical, systematic, and coherent regulatory framework for adequate
protection that appropriately balances defense-in-depth and risk considerations” (NTTF Report,
p. 22). The four sub-recommendations are:

1.1 Draft a Commission policy statement that articulates a risk-informed defense-in-depth
framework that includes extended design-basis requirements in the NRC’s regulations
as essential elements for ensuring adequate protection.

1.2 Initiate rulemaking to implement a risk-informed, defense-in-depth framework consistent
with the above recommended Commission policy statement.

1.3 Modify the Regulatory Analysis Guidelines to more effectively implement the defense-in-
depth philosophy in balance with the current emphasis on risk-based guidelines.

1.4 Evaluate the insights from the IPE and IPEEE efforts as summarized in NUREG-1560,
“Individual Plant Examination Program: Perspectives on Reactor Safety and Plant
Performance,” issued December 1997, and NUREG-1742, “Perspectives Gained from
the Individual Plant Examination of External Events (IPEEE) Program,” issued April
2002, to identify potential generic regulations or plant-specific regulatory requirements.

In an August 19, 2011, staff requirements memorandum (SRM) for SECY-11-0093 (ADAMS
Accession No. ML112310021), the Commission set forth its direction to the staff with respect to
the recommendations in the NTTF Report. For Recommendation 1, the Commission stated:
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Recommendation 1 should be pursued independent of any activities associated
with the review of the other Task Force recommendations. Therefore, the staff
should provide the Commission with a separate notation vote paper within

18 months of the issuance of this SRM. This notation vote paper should provide
options and a staff recommendation to disposition this Task Force
recommendation.

Also, on June 14, 2012, Chairman Jaczko issued a tasking memorandum (ADAMS Accession
No. ML121660102) directing the NRC staff to consider, when developing options for the
disposition of Recommendation 1, the regulatory framework recommendations for power
reactors in Commissioner Apostolakis’ Risk Management Task Force (RMTF) report,
NUREG-2150 (April 2012). The NRC staff did consider the RMTF recommendations regarding
power reactors and believes that Commission approval of the three improvement activities
discussed below would be consistent with the intent of the RMTF recommendations regarding
defense-in-depth and a new category for beyond design-basis events. Implementation of the
agency-wide RMTF recommendations, including those for power reactors, is being addressed
by an inter-office working group led by the Office of Nuclear Regulatory Research. The RMTF
working group is coordinating closely with staff working on NTTF Recommendation 1. The
RMTF’s proposed implementation plan for the agency-wide recommendations, including those
for power reactors, will build upon the work from the NTTF Recommendation 1 effort, as guided
by the Commission SRM associated with Recommendation 1. Disposition of the RMTF power
reactor recommendations will be based on and consistent with the decisions made by the
Commission on NTTF Recommendation 1, except for issues that were not fully evaluated or
require additional Commission consideration. The outcome from that RMTF working group will
be a Commission paper with a preliminary draft policy statement and an integrated plan on the
implementation of the RMTF and NTTF recommendations.

DISCUSSION:

Staff Approach for Developing its Recommendation on NTTF Recommendation 1 and the Risk
Management Task Force (RMTF) Recommendations for Power Reactors

The staff formed a working group consisting of senior staff members from the Office of Nuclear
Reactor Regulation, Office of New Reactors, Office of Nuclear Material Safety and Safeguards,
Office of Nuclear Security and Incident Response, Office of Federal and State Materials and
Environmental Management Programs, Office of Nuclear Regulatory Research, and the Office
of the General Counsel. The working group included one staff individual who was a member of
the RMTF, as well as the OGC individual who was assigned to support the RMTF, to ensure
coordination with, and better understanding of, the RMTF efforts and the RMTF Report.

The Japan Lesson Learned Directorate (JLD) Steering Committee was informed of the working
group’s activities, and provided direction to the working group throughout the development of
this paper. In addition, at the request of the JLD Steering Committee, a Division Director
Steering Committee was established to facilitate working group development and selection of
regulatory framework improvement activities.

The staff working group, with JLD Steering Committee approval, decided to limit its
consideration of regulatory framework improvements to light-water nuclear power reactors only,
and to exclude consideration of the NRC’s regulatory framework for non-power reactors, nuclear
materials (e.g., power reactor fuel, including spent fuel) at nuclear power plants. In addition, the
staff decided to exclude consideration of regulatory framework issues for nuclear materials
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regulated by the NRC, including non-reactor materials (such as materials used in medicine and
in industrial uses such as well logging). These scope limitations are consistent with both the
scope of the NTTF Report and the Chairman’s Tasking Memorandum directing the staff to
consider the power reactor recommendations of the RMTF.

The working group reviewed both the NTTF Report and the RMTF Report and considered
different approaches in developing the improvement activities. During this period, the working
group held 3 public meetings, met on many different occasions with the JLD Steering
Committee, met 5 times with the ACRS, and, during late calendar year 2012 and early 2013, the
staff provided several rounds of briefings to individual Commissioners on the status of the
Recommendation 1 effort.

Identifying the problem that NTTF Recommendation 1 is attempting to resolve

To help the staff identify and assess options for the disposition of NTTF Recommendation 1, the
staff developed a problem statement describing the issue that Recommendation 1 is directed at
resolving. Many stakeholders, including the ACRS, suggested that the staff develop such a
problem statement to assist stakeholders in understanding the bases for the staff's ultimate
recommendations for the disposition of Recommendation 1. The staff's problem statement is:

The existing regulatory framework for power reactors effectively addresses design-basis
events, including design-basis accidents. However, for non design-basis accidents, the
existing framework could be improved to facilitate more consistent, efficient, timely, and
transparent Commission decisions to address new issues and information. These
improvements would allow the NRC’s regulatory framework to provide:

= Animproved structure and set of criteria for identifying and categorizing
unanticipated hazards and events that may require regulatory action (e.qg.,
extended station blackout). (addressed by Improvement Activity 1)

= A structure and criteria for consistently and predictably evaluating how defense-
in-depth should be addressed for an effective NRC regulatory response to new
information or unforeseen events or accidents (e.g., evaluation of a possible
requirement for filtered vents). (addressed by Improvement Activity 2)

= Aregulatory process that ensures licensee implementation and consistent long-
term maintenance of voluntary industry initiatives (e.g., SAMGs). (addressed by
Improvement Activity 3)

Options for the Disposition of NTTF Recommendation 1

The staff developed three improvement activities for the disposition of Recommendation 1.
These three improvement activities are summarized below. These activities are not mutually
exclusive and may be combined together in various ways to provide integrated regulatory
framework improvements. [Note: When completed, the SECY paper will include these
enclosures -- Enclosure 1 provides the staff’s detailed discussion of each improvement activity.
Enclosure 2 provides an estimate of the costs of each improvement activity.] The staff's
estimates of costs do not reflect possible savings attributable to these improvement activities,
either as benefits or averted costs. This decision was predicated on the staff’'s determination
that estimates of such savings are difficult to quantify and that exclusion of such savings would
be conservative from the standpoint of selecting cost-effective options.



A viable and acceptable alternative to implementing any or all of these improvement activities
would be to maintain the existing regulatory processes and framework. If the Commission
decides not to pursue any of these improvement activities, there would be no changes to
existing NRC policies or processes initiated by the Commission in response to NTTF
Recommendation 1. Instead, the NRC would continue under its current process to make
improvements as needed on a case-by-case basis, when identified in the course of existing
regulatory processes, e.g., inspections, audits, new research, generic issues program,
communications with international nuclear regulatory bodies. Emergent issues with potential
safety impact would continue to be handled as they currently are, as is the case for the actions
now underway as a result of the Fukushima accident. In addition, the staff notes that new
reactor certification and licensing processes have a PRA requirement which will lead to greater
risk-informed regulation.

The staff emphasizes that a decision not to implement any of these improvement activities is not
a “do nothing” approach. Under the existing regulatory processes and framework, the NRC
would continue to improve portions of its processes and framework in response to operating
experience, new information, or emergent issues, just as it has done in the past. For example,
the NRC began to update its Regulatory Analysis Guidelines prior to the Fukushima Dai-ichi
event. As another example, post-Fukushima Orders and other related regulatory actions will
ensure NRC oversight of SAMGs, enhanced ability of licensees to mitigate severe accidents,
improved emergency planning, and other safety improvements. These activities are being
accomplished under the current NRC regulatory framework.

Maintaining the existing regulatory processes, policy, and framework would cause no additional
incremental costs to be incurred by either the NRC or the nuclear power industry. However, the
NRC and industry would incur costs when the agency decides to undertake future framework
improvement activities on an ad hoc basis, and may forego possible minor reductions in costs
resulting from efficiencies that might be realized if regulatory process and framework
improvement activities were accomplished in an integrated fashion.

The major benefit of maintaining the existing regulatory processes and framework is that it
would maintain nuclear safety while preserving an approach to regulation that has been
successfully implemented by the NRC and industry for many years and is well understood by
both. The existing framework allows for incremental improvements of the regulatory approach
with full stakeholder engagement. However, it does not clearly address the apparent
"patchwork” remarked upon by the NTTF and therefore does not aid in improving the
understanding of NRC's regulatory structure. It may not be as efficient at effecting identified
improvements as a framework that has been augmented by the 3 Improvement Activities
described below. Detailed pros and cons are presented in [Enclosure 1 -- placeholder for the
SECY paper, when written.].

Potential Improvement Activities for the Disposition of NTTF Recommendation 1

Improvement Activity 1: Establish a Design Extension Category of Events and Associated
Regulatory Requirements

Improvement Activity 1 is intended to address the recommendations of the NTTF and RMTF
with respect to establishing a category of beyond design-basis events/accidents. In the staff’s
view, the common concern underlying the NTTF and RMTF recommendations is with the NRC’s
inconsistent approach for dealing with hazards and events which are typically characterized as
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“beyond design-basis accidents.” The staff believes that neither the NTTF Recommendation 1
approach nor the RMTF approach is a cost-effective approach for addressing the common
concerns of the NTTF and RMTF. Therefore, the staff is proposing a simpler way to address
the common concern which appears to underlie the categorization recommendations of the
NTTF and RMTF.

The staff proposes that the NRC adopt a new term — “design basis extension” -- to define and
describe the events and requirements which have typically been characterized as “beyond
design-basis:”

“Design basis extension” are those conditions (including hazards and events)
posing a potential significant safety concern at nuclear power plants for which
accident prevention and/or mitigation capability must be provided, but are neither
postulated accidents (anticipated operational occurrences or design basis
accidents) evaluated in a nuclear power plant’s final safety analysis report, or the
external hazards for which a nuclear power plant was designed and licensed.

The proposed definition should help to clear up the common confusion between a plant's design
basis, as defined in 10 CFR 50.2, and the various events, accidents, occurrences, hazards, and
conditions that comprise the plant's design and licensing basis. It makes it clear that there are
regulations regarding hazards and events that are not included in the set of design-basis
accidents (but may still be part of the plant’s design bases) and for which, therefore, the
regulatory treatment of associated SSCs may be different than that prescribed for safety related
SSCs.

The staff proposes that the NRC revise its internal policies, guidance and procedures to ensure
that future design basis extension requirements (both rules and orders) are written in a
consistent, logical, and complete manner. Matters to be addressed would include (but are not
limited to):

e Performance goals, including analysis methods and acceptance criteria
Treatment requirements, such as design criteria, level of quality assurance needed, and
environmental qualification

o Documentation requirements for information which the NRC has determined needs to be
developed and maintained with respect to demonstrating compliance with the design
basis extension requirements

e Change processes for licensee-initiated facility changes related to compliance with
design basis extension rules

e Reporting requirements

o Characterization of each future design basis extension requirement as a matter of
adequate protection or safety enhancement, even if the requirement is not backfitting or
inconsistent with Part 52 issue finality provisions

The staff’'s simplified approach for implementing Improvement Activity 1 would use existing NRC
programs (e.g., operating experience, generic safety issues, etc.) for the identification of new
regulatory issues and would use existing guidelines (e.g., regulatory analysis guidelines, safety
goals, etc.) for determining which regulatory requirements would be imposed to address matters
of design basis extension. The staff may, however, change the criteria for both identification
and promulgation of new regulations as a result of other activities now underway. Thus, the
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significant costs associated with both the NTTF and RMTF categorization approaches would be
avoided under the staff’'s recommended approach.

The staff believes the initial population of requirements in this category would be drawn from the
existing regulatory requirements addressing what are currently referred to as beyond design-
basis events. These existing regulations include station blackout (10 CFR 50.63); anticipated
transients without scram (ATWS — 10 CFR 50.62); combustible gas control (10 CFR 50.44); loss
of large plant areas, (10 CFR 50.54(hh)); and aircraft impact assessment (10 CFR 50.150). In
process rulemakings which may be characterized as design basis extension are the risk-
informed emergency core cooling system rule (proposed 10 CFR 50.46a) and the station
blackout mitigating strategies rulemaking.

Both the NTTF and the RMTF reports discuss options for creating a single new event category
but offer differing insights as to what this new category may look like and how it would be
populated with events and associated requirements. The extent to which the implementation of
Improvement Activity 1 conforms with either NTTF or RMTF recommendations depends upon
how five key issues are resolved. These key issues and how they are resolved by the staff’s
proposed approach are discussed below.

o Would the approach be specified on a generic or a plant-specific basis, or by both
methods? The NRC staff believes that the regulatory requirements for design basis
extension conditions should be applied on a generic basis, meaning that NRC would
determine when orders or regulations would be promulgated and licensees would be
required to comply with the generic requirements applicable to classes or groups of
licensees.

o Would the category be for adequate protection, safety enhancement, or both? The staff
believes that regulatory requirements for beyond design basis events could be for either
adequate protection (e.g., recent Order EA-12-049 on mitigating strategies) or for cost-
justified safety enhancement (e.g., SBO). Regulations developed under either rationale
would still define the performance goals, treatment requirements, documentation and
reporting requirements, and change processes; although the specific requirements might
be more stringent for regulations deemed necessary to provide reasonable assurance of
adequate protection of public health and safety.

. Would a site-specific PRA be required? PRAs are useful tools for maintaining and
operating plants safely and may also be used to assess the site-specific risk-significance
of emergent issues. All operating reactors have PRA’s of varying quality and have used
these PRAs to search for site-specific vulnerabilities (i.e., GL 88-20), to support risk-
informed regulatory activities (e.g., 10 CFR 50.65 risk assessments and the Significance
Determination Process of the Reactor Oversight Program and alternatives), and to
support risk-informed alternatives to regulatory requirements (e.g., changes to Technical
Specifications and Inspection programs). However, the NRC staff believes that a
regulatory requirement for a site-specific PRA for currently operating reactors, for the
sole purpose of searching for as yet unrealized cost-beneficial risk-reduction activities,
would not provide benefits commensurate with the substantial costs’ of developing such
regulatory compliant PRA models. Nuclear power plants licensed under Part 52 are

! Industry costs to upgrade and maintain PRAs at current operating plants were estimated to
range from $200 to $380 million by the PWR Owners Group and from $48 to $202 million by the NRC
staff.
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already required to have plant-specific PRA models and these new reactor designs have
also already benefited from risk insights.

¢ Would the new category be applicable to new reactors, or also to operating plants? The
staff believes that the regulations developed for design basis extension events should be
applicable to all nuclear power reactors affected by the hazard or event that a new
requirement is intended to address unless found unnecessary due to plant-specific
design features as demonstrated by a request for exemption.

o Would the category be forward-fit or retrospective? A retrospective approach would
generally reassess currently operating plants to determine whether there are additional
risk-reduction measures that should be imposed to address design basis extension
conditions. A forward-fit approach would not involve a new assessment of currently
operating plants unless new information arose that indicated a reassessment would lead
to new requirements. The NRC staff believes that the forward-fit is the more effective
approach especially given that, under the staff's proposed approach, the processes for
identifying and making decisions on regulatory requirements are unchanged.

After reviewing the current NRC regulations that address beyond design-basis events (SBO,
ATWS, § 50.44, § 50.54(hh), etc.), the NRC staff determined that NRC regulations already
include a de-facto “category” of requirements to address what would be termed “design basis
extension events” if this improvement activity is implemented. Thus, it is unnecessary for the
NRC to undertake rulemaking to establish such a category?. The category could be established
by internal staff guidance (i.e., Management Directive or Office Instruction). This guidance
would address the best regulatory practices identified by the staff (i.e., inclusion of requirements
for performance goals, documentation, reporting, change control, and special treatment) for
regulatory requirements (both rules and orders) in the design basis extension category.

Expected products resulting from this activity would include revisions to existing guidance
documents to describe the regulation of design basis extension events. The Commission could
also direct rulemaking to establish a “definition” of the new category (along with consistent
definitions for other regulatory accident category concepts not currently defined in Part 50).

The staff estimates no additional costs to the industry for the approach described above. If this
approach is implemented through guidance alone, estimated costs for the NRC are expected to
be minimal in that the changes could be incorporated into routine updates of the internal
guidance documents. Conforming changes could also be incorporated into the regulatory
analysis guidelines as part of the update to that document that is being pursued as a result of
Commission direction from SECY-12-0110 on Economic Consequences. (Further modifications
to the regulatory analysis guidelines to ensure that they reflect the Commission’s expectations
on ensuring the adequacy of defense-in-depth are a possible as an outcome of Improvement
Activity 2, below, on defense-in-depth). Completion of the categorization improvement activity is
expected to take 2 to 4 years.

To provide an example of the possible outcome of implementing Improvement Activity 1, the
staff believes that portions of 10 CFR 50.54(hh) on loss of large areas of the plant would have
been designated as a design basis extension rule, which would provide a clearer basis for
specifying a reduced set of treatment requirements for SSCs required to meet §50.54(hh).

2 However, there may be value to including a “definition” of this new category in Part 50 for clarity.
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One benefit of implementing Improvement Activity 1 as described above is that it could provide
clarity and a common terminology for describing these events (now characterized inconsistently
in various ways including “beyond design basis”). Another benefit is a consistent, clear, and
efficient approach to developing future requirements for addressing design basis extension
events. The NRC staff believes that this approach represents a cost-effective way to improve
NRC'’s regulatory system related to evaluating and establishing regulatory requirements for
these events. It also could aid in the public's understanding of NRC's regulations that address
these events, including the regulatory controls over the SSCs that mitigate them. However, this
generic approach is not expected to be able to provide site-specific safety benefits by
indentifying risk outliers.

Improvement Activity 2: Establish Commission Expectations for Defense-In-Depth

Improvement Activity 2 would establish the Commission’s expectations for defense-in-depth as
applied to nuclear power reactor safety. A Commission policy statement would be developed
that would include the definition, objectives, and principles of defense-in-depth. The policy
would set forth the defense-in-depth approach as a hierarchy that includes specified levels of
defense for reactor safety. This improvement activity would also develop decision criteria to
support regulatory decisions regarding whether the Commission's expectations for defense-in-
depth have been addressed in the design and operation of a nuclear power plant. Development
of the decision criteria will also include development of associated implementing guidance.

Improvement Activity 2 directly supports NTTF Recommendation 1, which states: “The Task
Force recommends establishing a logical, systematic, and coherent regulatory framework for
adequate protection that appropriately balances defense-in-depth and risk considerations.” It
does this by defining defense-in-depth for nuclear power reactors and developing decision
criteria for assessing when defense-in-depth has been adequately addressed in the design of a
nuclear power plant. These are necessary steps in implementing the NTTF’s recommendation.
Improvement Activity 2 also supports the RMTF overall recommendations (R2.1-2.4) and those
for power reactors (PR-R-5, OR-R-5, and NR-R-5).

If the Commission directs the NRC staff to proceed with Implementation Activity 2, the staff
would develop the policy statement as described below. This policy statement would be
developed as part of the draft policy statement that is being prepared for Commission
consideration in addressing the recommendation in NUREG-2150 for a Risk Management
Regulatory Framework (RMRF) policy statement. Developing the reactor safety policy on
defense-in-depth as part of the Risk Management Regulatory Framework policy statement will
ensure that it is consistent with the overall agency policy. The staff envisions six major parts to
the Commission Policy Statement on Defense-in-Depth for Nuclear Power Reactor Safety:

o Statement of Commission Expectations

o Definition of Defense-in-Depth

e Objective of Defense-in-Depth

o Defense-in-Depth Principles

o Levels of Defense for Nuclear Power Reactor Safety

e Decision Criteria
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Example Commission Expectations: A defense-in-depth approach is used to provide reasonable

assurance of public health and safety from the operation of the reactor of a nuclear power plant.

Example Definition: Defense-in-depth is a strategy that employs successive levels of defense

and safety measures in the design, construction and operation of the nuclear power plant to
ensure appropriate barriers, controls, and personnel are in place to prevent, contain, and
mitigate exposure to radioactive material.

Example Objectives: The purpose of employing a defense-in-depth strategy is to keep the risk

to the environment from the operation of the reactor of a nuclear power plant acceptably low by:

Compensating for uncertainties, including events and event sequences which are
unexpected

Making the nuclear power plant more tolerant of failures and external challenges; for
example, by:

— compensating for potential adverse equipment performance, as well as human
actions of commission (intentional adverse acts are part of this) as well as
omission

— maintaining the effectiveness of barriers and protective systems by ensuring
multiple, generally independent and separate, means of accomplishing their
functions

Protecting the public even assuming a severe accident and radiological release

Example Principles: The objectives of defense-in-depth are achieved by implementing the

following example principles:

Key safety functions are not dependent upon a single element of design, construction,
maintenance or operation

Uncertainties in SSCs and human performance are accounted for in the safety analysis
and appropriate safety margins are provided

Application of conservative codes and standards
High quality in the design, construction, and operation of the nuclear power plant
System redundancy, independence, and diversity are part of the design and operation

Defenses against potential common-cause failures are part of the design and operation

Example Levels of Defense: For ensuring nuclear power reactor safety, defense-in-depth is

comprised of four successive levels of defense where each level's defense measures are
applied if the previous level fails:

Event preclusion — safety measures that preclude events that could challenge safety

Accident prevention — safety measures that prevent events from progressing to core
damage

Source term containment— safety measures that prevent radioactive release from the
containment
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¢ Release mitigation — safety measures that protect the public from the effects of
radioactive releases

Example Decision Criteria: Decision criteria would be developed to determine whether a given
plant design had sufficient depth, that is, an appropriate number of each of the four levels of
defense, as well as to judge whether the defenses within a level had an appropriate reliability
and availability in view of uncertainties. Such decision criteria could involve:

o Extent to which the objectives of defense-in-depth are met

o Extent to which the principles of defense-in-depth are employed

o How well each level of defense provides protections from a given hazard or scenario
o Amount of safety margin available

o Effectiveness of performance measurement or monitoring strategies

o Significance of uncertainties

e Comparison to quantitative acceptance guidelines (e.g., CDF, LERF)

The policy statement would reinforce the Commission’s expectation that all regulatory decisions
be made with appropriate consideration of uncertainties. The strategy and approach in the
policy statement for defense-in-depth would likely include both deterministic and probabilistic
decision criteria. The policy statement would clearly state that the deterministic criteria for
defense-in-depth must, at the most fundamental level, compensate for uncertainties, including
those in the PRA models or other risk assessments.

There are several issues which the Commission should address as part of this improvement
activity:

1. To which licensed entities will the policy (and any rules) apply? The staff believes that
the new policy should be applicable to all nuclear power reactors.

2. Will the policy be forward-fit or retrospective? A retrospective approach would assess
currently operating plants to determine whether the Commission's expectations
regarding defense-in-depth were met. A forward-fit approach would not assess currently
operating plants, but would apply the Commission's expectations for defense-in-depth to
issues as they arise. The NRC staff believes that the forward-fit approach would be
more consistent with the NRC's principles of good regulation.

3. Should a PRA be required? The NRC staff believes that a requirement for a site-specific
PRA for currently operating reactors, for the sole purpose of informing the defense-in-
depth policy, would not provide benefits commensurate with the cost of developing such
PRA models. Nuclear power plants licensed under Part 52 are required to have plant-
specific PRA models.

If Activity 2 is approved by the Commission, the staff would develop the Commission policy
statement, possible revisions to the Regulatory Analysis Guidelines, and substantial conforming
changes to several existing regulatory guides. The development of this policy statement would
be part of the draft RMRF policy statement being developed in the staff response to NUREG-
2150. The draft RMRF policy statement would take into account the Commission SRM in
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response to the staff recommendation to develop a policy statement on defense-in-depth for
reactor safety. Estimated costs for implementing Activity 2 are $1.1 million for the NRC and no
incremental cost for industry, assuming that no PRA requirement is imposed on currently
operating reactors. Completion of this effort will be in accordance with the schedule that is
being developed under the RMRF activity.

To provide an example of the possible outcome of implementing Improvement Activity 2, the
staff describes how the NRC’s recent deliberations on filtered vents in Mark | and Il
containments might have proceeded if this activity had been implemented and in effect during
those deliberations. The containment designs would have been evaluated for defense-in-depth
considerations. If the NRC had well-defined criteria for evaluating the adequacy of defense-in-
depth, the NRC may have been able to more efficiently come to a decision on this issue. Such
decision criteria would improve the transparency and predictability of the NRC's regulatory
process.

The major benefit of improvement activity 2 is that it provides a uniform, technically-justified,
documented basis for the defense-in-depth principle of risk-informed decision-making.
Improvement activity 2 also directly supports the Commission's PRA Policy Statement.
However, it will be challenging for the staff to develop decision criteria with sufficient detail to
achieve consistency.

Improvement Activity 3: Clarify the Role of Industry Initiatives in the NRC Regulatory Process

Improvement Activity 3 would clarify the role of certain industry initiatives in NRC’s regulatory
processes by (1) re-affirming the Commission’s expectation that initiatives relied upon for
adequate protection be incorporated into regulatory requirements; (2) specifying when these
initiatives may be credited in the base-case for regulatory analyses; and (3) providing guidance
regarding what level of NRC oversight is appropriate. By “industry initiative,” the staff is
referring to proposals made by the entire nuclear power industry, e.g., commitments made by
the Nuclear Energy Institute (NEI), or proposals made by discrete groups of licensees and
applicants, e.g., the BWR Owners Group.

Industry initiatives can generally be classified as one of the following 3 types®.

Type 1: A Type 1 initiative is developed in response to an issue of potential safety concern that
would complement regulatory actions within existing regulatory requirements. However, when it
is determined that the safety concern involves the assurance of adequate protection, or other
criteria described in Title 10, Section 50.109, of the Code of Federal Regulations (10 CFR
50.109), the NRC shall pursue rulemaking. In such a case, the Type 1 industry initiative may
form the basis for an acceptable method of meeting the new regulation through endorsement in
a regulatory guide.

Type 2: A Type 2 initiative is developed in response to a potential safety concern that is a
potential cost-beneficial safety enhancement outside existing regulatory requirements. Such
industry initiatives may be used to provide safety enhancements without the need for regulatory
action. However, where it is determined that the proposed industry initiative is not effective in
addressing the safety concern, the NRC may pursue rulemaking in accordance with the criteria
described in 10 CFR 50.109.

® The descriptions of the three types of initiatives are from SECY-01-0121, “Industry Initiatives in
the Regulatory Process,” July 5, 2001 (ADAMS Accession No. ML011630126).
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Type 3: A Type 3 initiative is developed as an information-gathering mechanism, or a means to
address issues of concern to the applicable industry group that are not potential safety
concerns, do not involve adequate protection issues, are outside existing regulatory
requirements, and are not likely to yield cost-beneficial safety enhancements. These voluntary
industry initiatives may be used by the applicable industry group to address economic or
efficiency issues.

Improvement Activity 3 focuses only on how Type 2 industry initiatives should be considered in
the NRC regulatory process. It does not address Type 1* or Type 3° initiatives. Some
examples of current Type 2 industry initiatives include:

e Low power/shutdown risk
e Severe accident management guidelines

o Heavy load lifts

e Hydrogen igniter backup power for BWR Mark Il and ice condenser containments

Improvement Activity 3 would affect the decisionmaking process in a situation where the NRC is
considering taking generic regulatory action (rulemaking or issuance of generic orders®) to
address a safety issue of generic applicability and the industry proposes an initiative to address
the issue that could obviate the need for regulatory action. Such an initiative would be a Type 2
issue if the NRC did not issue a legally-binding requirement to address the safety issue. (The
scope of this proposed improvement activity does not include plant-specific orders or plant-
specific voluntary commitments because these activities are developed using different
processes and the impact of these activities is limited to individual plants and are therefore not a
generic regulatory framework concern.

In general, this activity would involve either the development of a Commission Policy Statement
(and any necessary implementing guidance) or revisions to existing guidance. The Policy
Statement or revised guidance would reiterate the current Commission policy that industry
initiatives may not be used to avoid NRC regulatory action on adequate protection issues

(May 27, 1999, Commission SRM (ADAMS Accession No. ML003752062), approving the staff's
recommendations in SECY-99-063, “The Use by Industry of Voluntary Initiatives in the
Regulatory Process,” March 2, 1999 (ADAMS Accession No. ML992810068)). The Policy
Statement would also direct that industry initiatives may not be credited in the base case as
defined in the Regulatory Analysis Guidelines (NUREG/BR 0058, Rev. 4) when evaluating
potential backfits unless there is a high likelihood that the industry will effectively implement and
maintain the initiative over time.

4 Activity 3 does not address Type 1 industry initiatives even though some of those initiatives
address NRC requirements involving adequate protection. Additional NRC action on Type 1 industry
initiatives is unnecessary, because the NRC already has the regulatory tools to address a licensee’s
failure to comply with the underlying NRC regulatory requirement (regulation, license condition, order,
technical specification) to which the Type 1 industry initiative is directed. The NRC may inspect/audit a
licensee to determine if the licensee is complying with the underlying NRC requirement and may take
enforcement action if the NRC determines that the licensee is not complying with the underlying NRC
requirement.

° Activity 3 does not address Type 3 industry initiatives because those initiatives address issues
that are not potential safety concerns.

® “Generic” orders are substantially identical in content and are issued to several licensees.
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The staff will also develop and implement a formal program for NRC staff oversight of those
initiatives (existing as well as future) which the NRC believes are important from both safety and
regulatory perspectives, but do not themselves constitute matters of adequate protection. The
program will use risk insights to focus oversight; i.e., be risk-informed. Such a program would
include criteria for determining what industry activities are worthy of oversight, the nature of the
oversight (i.e., NRC inspection/audit, or imposition of mandatory information collections with
NRC review of the collected data), and the periodicity of the oversight activity.

The staff will also re-evaluate whether certain existing industry initiatives are being consistently
maintained, which is within the staff’'s authority and does not require Commission approval. As
part of this effort, the staff will review licensee commitments made as a result of the IPE/IPEEE
programs and will verify that those with the highest safety significance were implemented and
have been maintained. These licensee commitments on IPE/IPEEE are not, strictly speaking,
Type 2 industry initiatives. Nonetheless, the staff believes that these commitments were
implemented as a result of NRC “generic action” requesting the performance of the IPE and
IPEEE and are similar to the kind of “voluntary industry initiatives” which were the subject of
NTTF Recommendation 1. Moreover, review of the status of these commitments would also
address, to a limited extent, the NTTF recommendation that the NRC evaluate the insights from
the IPE and IPEEE for the purpose of identifying potential generic or plant-specific
requirements. Finally, as part of this effort, the staff will consider modifying inspection
procedures to provide more oversight of significant Type 1 initiatives.

The staff estimates that this activity would involve up to $1.0 million in costs to the NRC and up
to $1.6 million in industry costs. The staff estimates that Improvement Activity 3 would take 2
years to implement.

To provide an example of the possible outcome of implementing this option, the staff has
reviewed the history of its efforts in 2004—2005 to promulgate a rule requiring Mark Il and ice
condenser containments to provide backup power to hydrogen igniters. As the staff was
performing the backfit analysis and regulatory analysis, industry representatives voluntarily
proposed to install a rudimentary backup power system that relied substantially on operator
manual actions. As a result of crediting this proposed initiative in the base case of the value-
impact analysis, the benefits of the staff's proposed rule for ice condensers were reduced and
the staff could not find that there was a “substantial increase” in protection to public health and
safety, or that the proposed rule was cost-effective under the regulatory analysis. The staff
believes that, had Improvement Activity 3 been implemented at the time of the proposed
rulemaking, the industry initiative would have been credited only if verification activities (e.g.,
NRC inspections, reporting requirements, etc.) had been put in place.

The major benefit of Improvement Activity 3 is that it ensures that the safety benefits from
industry initiatives would be consistently maintained over time by providing risk-informed
regulatory oversight. Possible adverse effects are that licensees may be less likely to interact
with the NRC on safety issues and may be less likely to develop industry initiatives for Type 2
issues.

For further information on existing industry initiatives of Types 1, 2, and 3, the staff has attached
a partial list in Attachment 1.

CONCLUSION:
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The staff proposes to address NTTF Recommendation 1 and the related RMTF
recommendations for power reactors by implementing the 3 improvement activities described
above. These improvement activities are intended to address the underlying intent of the
recommendations, as understood by the staff, but do not fully implement every aspect of each
of the recommendations. The discussion and tables in Attachment 2 summarize how the 3
improvement activities relate to and address NTTF Recommendation 1 and the RMTF
recommendations for nuclear power reactors. They also explain the NRC staff’s rationale for
not recommending full implementation of the NTTF or RMTF recommendations.

Attachments:

1. Partial List of Voluntary Industry Initiatives

2. Comparison of Improvement Activities to NTTF Recommendation 1 and RMTF Power
Reactor Recommendations
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