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Attachment 5 Voluntary Industry Initiatives Identified by the Staff in Its Efforts to Disposition
NTTF Recommendation 1



BACKGROUND

Following the accident at the Fukushima Dai-ichi nuclear power plant in March 2011, the
Commission established a senior level agency task force to conduct a systematic and
methodical review of NRC processes and regulations to determine whether the agency should
make additional improvements to its regulatory system and to make recommendations to the
Commission for its policy direction, as set forth in Tasking Memorandum COMGBJ-11-0002 and
SRM-COMGBJ-11-0002 (Agencywide Documents Access and Management System (ADAMS)
Accession Nos. ML110800456 and ML110820875, respectively). This task force is referred to
as the Near-Term Task Force (NTTF). 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:

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, “Evaluating Options
Proposed for a More Holistic Risk-Informed, Performance-Based Regulatory Approach”



(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 the Risk Management Task Force (RMTF) report, NUREG-2150, “A
Proposed Risk Management Regulatory Framework” (April 2012).

To help the staff identify and assess options for the disposition of NTTF Recommendation 1, the
staff developed the following problem statement describing the issues that Recommendation 1
is directed at resolving:

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:

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

e 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)

e A regulatory process that ensures licensee implementation and consistent long-term
maintenance of voluntary industry initiatives (e.g., Severe Accident Management
Guidelines (SAMGs)). (addressed by Improvement Activity 3)

In their report, the NTTF characterized the NRC’s current approach to addressing safety
concerns as a “patchwork of beyond-design-basis requirements and voluntary initiatives.” The
NTTF’s concern about a “patchwork” of beyond design basis requirements and voluntary
initiatives must be understood in context with the NTTF’s recommendation for a “framework” in
which current design basis requirements would remain largely unchanged and the current
beyond-design-basis requirements would be complemented with new requirements to establish
a more balanced and effective application of defense-in-depth. The NTTF stated that a new
framework would “establish a more logical, systematic, and coherent set of requirements
addressing defense-in-depth” (NTTF Report, p. 21). The staff believes that the problem
statement presented above effectively captures the NTTF’s concern about a “patchwork.”

THREE IMPROVEMENT ACTIVITIES FOR THE DISPOSITION OF NTTF
RECOMMENDATION 1

The staff recommends that the Commission approve three improvement activities for
addressing NTTF Recommendation 1:

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

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



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

Although the Commission may adopt any one or more of the recommended improvement
activities, the staff recommends that all three activities be adopted, inasmuch as they are all
relatively low-resource intensive with limited impacts on current nuclear power plant licensees
and applicants. More importantly, implementation of the three activities would be synergistic
(e.g., Improvement Activity 2 on defense-in-depth-may increase the implementation
effectiveness of Activities 1 and 3).

The staff intends for these improvement activities to address the underlying intent of the NTTF’s
recommendations, even if they do not fully implement every aspect of each of the NTTF’s
recommendations. Based on discussions with the Advisory Committee on Reactor Safeguards
(ACRS) and public comments, the NTTF report appears to have given some stakeholders the
impression that the current NRC process to develop new regulations is purely reactive in the
sense that an accident must occur before actions are taken. Recommendation 1 is viewed by
some stakeholders as being intended to change this reactive process into a proactive process.
Most new regulations are reactive in the sense that new information is obtained which is
evaluated and a determination made that changes to the regulations are needed. The staff may
obtain new information from a variety of sources, including accidents and near accidents, after
the occurrence of which the NRC’s response is observed by the public. In addition, the NRC
obtains new information from its oversight activities, which include inspections, audits, and
review of reports from monitoring systems it has required licensees to implement, which are
capable of identifying performance degradation before an accident occurs (e.g., unexpected
performance deficiencies). Information from these sources may also lead to new regulatory
requirements, but these requirements are not as visible to the public as actions taken following
an accident. Even a probabilistic risk assessment (PRA) is reactive (after the initial IPE and
IPEEE vulnerability issues from Generic Letter 88-20 were identified), in the sense that either an
un-modeled event must occur or an indication that a previous model is incorrect must be
obtained before any new risk insights could be developed. Therefore it is the staff's position
that the extent to which the regulatory process/framework is reactive or proactive is independent
of how aggressively a new regulatory framework is developed and implemented. The potential
concern is in instances in which the regulator’s reaction to unexpected events is narrow-scoped
and does not involve determination of root causes and broad corrective action to address the
full implications of the event. The staff believes that the NRC’s response to the Fukushima Dai-
ichi accident in general, as well as the staff's recommendations for the disposition of
Recommendation 1 in this SECY Paper, belies such a regulatory philosophy at the NRC.

The staff recognizes that, as an abstract matter, more action could be taken to reduce
uncertainties. However, the need for such action must be judged against the fact that the NRC
has many ongoing regulatory activities to both identify and address new issues and reduce
uncertainties. Some activities are long standing, as first comprehensively chronicled in
NUREG-1412, “Foundation for the Adequacy of the Licensing Basis.” Other activities have
been instituted through the routine evolution of the regulatory process, including all the post-
Fukushima actions that the NRC has undertaken (e.g., seismic and flooding hazard reviews).
After surveying past and current NRC regulatory actions, the staff does not believe it to be
prudent at this time to redirect limited resources and regulatory attention away from known
safety and risk issues, in order to search to identify unknown (speculative) risk and safety
vulnerabilities.



Each of the three improvement activities are discussed in the next section, “DISCUSSION OF
EACH IMPROVEMENT ACTIVITY.” First, a summary of the improvement activity is provided,
followed by the relevant history or background of the underlying issue. Background information,
including the relationship of the improvement activity to NTTF Recommendation 1 and related
RMTF recommendations, is provided next. Following that is a detailed description of the
improvement activity in sufficient depth to facilitate understanding of how the NRC staff would
proceed if the improvement activity is approved by the Commission. This section includes a
description of the proposed approach, key issues, expected products, estimated resources,
length of time to implement, and pros and cons (both from the perspective of the industry and
the NRC). Next, the staff discusses how the proposed improvement activity would resolve
NTTF Recommendation 1, and concludes with an example scenario illustrating the possible
outcome of implementing the proposed improvement activity.

Commission decision not to adopt any of the three recommended improvement activities

Consistent with the NRC’s Regulatory Analysis Guidelines, NUREG/BR-0058, Revision 4, the
staff evaluated the possible effects of a Commission decision not to adopt any of the three staff-
recommended improvement activities. The staff believes that the public would continue to be
adequately protected if the Commission took no action at this time on these recommendations.
These activities, if implemented, have the capability to improve the clarity, efficiency, and
effectiveness of the current regulatory framework. The improvement activities are not needed to
maintain safety of nuclear power reactors. Nonetheless, the staff expects that the improvement
activities would result in modest safety enhancements.

Moreover, the staff believes that a decision not to take specific action on any of the three
improvement activities at this time neither precludes the Commission from deciding to adopt one
or more of these activities in the future, when circumstances permit, nor the NRC from adopting
some aspects of the improvement activities in the course of the ongoing evolution of the NRC'’s
regulatory framework for nuclear power plants.

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 Dai-ichi accident. In addition, the staff notes that
existing new reactor certification and licensing processes specified in 10 CFR Part 52 require
licensees to perform PRAs and use them to address beyond design basis events, including
severe accidents.

Thus, a Commission 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, enhance the ability of licensees to mitigate severe accidents,
improve emergency planning, and realize 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 reductions in costs
resulting from efficiencies that might be realized if regulatory process and framework
improvement activities were accomplished in an integrated fashion under the three framework
improvement activities recommended in the SECY paper and described in detail below.

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 does not provide a systematic method for
assuring appropriate treatment criteria, change processes, reporting requirements, etc. are put
into place for all new requirements developed in the future. It may also not be as efficient at
effecting identified improvements as a framework that has been augmented by the three
framework improvement activities described below.

DISCUSSION OF EACH IMPROVEMENT ACTIVITY

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

I. Summary of Improvement Activity

This improvement activity would adopt a new term — “design-basis extension” -- to define and
describe the conditions (events) and requirements which have typically been characterized as
“beyond design-basis:”

“Design-basis extension” conditions are those conditions (including hazards and
events) posing a 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, nor
the external hazards for which a nuclear power plant was designed and licensed.

This terminology is deliberate and is intended to convey that these plant conditions are not
treated as “design basis accidents” as that term has historically been used by the agency, but
that these conditions are included within the “design bases” as defined in 10 CFR 50.2. This
improvement activity would result in revision of NRC's internal policies, guidance and
procedures to define this new term and to ensure that future design-basis extension
requirements (both rules and orders) are written in a consistent, logical, and complete manner.

Il. Background
A. The Concept of Design Basis and Design Basis Events

The Commission has historically relied upon a set of design-basis events and accidents to
demonstrate that a nuclear plant design is robust. Regulatory Guide 1.70, "Standard Format



and Content of Safety Analysis Reports for Nuclear Power Plants.", provides a list of potential
accident initiating events (initiators) that applicants are requested to address in Chapter 15 of
the Safety Analysis Report. The loss of coolant accident (LOCA) is specified in Title 10 of the
Code of Federal Regulations (10 CFR) Part 50 as the design-basis for the light water reactor
(LWR) emergency core cooling system and containment, and the performance of these
systems, structures, and components (SSCs) is evaluated and reported in Chapter 6 of the
FSAR. The term “design-basis accident” (DBA) is defined as a postulated set of failure events
that a facility is designed and built to withstand without exceeding the offsite exposure
guidelines in 10 CFR 50.34(a)(1) or 10 CFR 100.11 of the Commission’s regulations.

NUREG/CR-6042, "Perspectives on Reactor Safety," provides the long history of the concept of
design-basis for nuclear power plants. Yet, despite the long history of this regulatory concept,
important “design-basis” terms have not been consistently defined or clearly distinguished from
other regulatory requirements in 10 CFR Part 50. Although “design bases” is defined in

10 CFR 50.2, “design-basis event”' (DBE) and “design-basis accident” are not, even though
both terms are used in many places in Part 50.

B. Events outside the Set of Design Basis Accidents/Events

Chapter 3, “Regulatory Framework for the 21 Century,” of the NTTF report provides a
discussion of the historical development of requirements to address issues beyond the design-
basis which will not be repeated here. In summary, the NRC has adopted requirements
addressing new events based on new information (e.g., risk insights from IPE/IPEEE and other
probabilistic risk analyses, plant events, operating experience) without a common set of criteria
for characterizing these events using the DBA/DBE nomenclature. Some examples include the
Station Blackout (SBO) Rule, 10 CFR 50.63, and the Aircraft Impact Assessment Rule, 10 CFR
50.150. In addition, the NRC has relied upon industry or individual licensee voluntary actions to
address some issues identified as the result of new information, but without characterizing these
issues using the DBA/DBE nomenclature. For example, programs for management of severe
accident conditions have been instituted at licensed facilities on a voluntary basis. They are not
required by the NRC.

As noted below, both the NTTF and the RMTF have recommended that the Commission
consider establishing a category of extended or enhanced design-basis accidents or events to
augment the existing NRC regulatory framework for power reactors. Additionally, several
international industry and regulatory organizations have already published requirements to
consider beyond-design-basis events explicitly. The Western European Nuclear Regulators
Association (WENRA) now recommends? a “design-extension” analysis and the International
Atomic Energy Agency (IAEA) has included a requirement in a draft safety requirements
document® for identification of “design-extension conditions”. In both cases events are selected
based on deterministic insights, probabilistic assessments, and engineering judgment. Power
plants are expected to have measures for prevention or mitigation of the events.

! Although "design basis event" is defined in 10 CFR 50.49, "Environmental qualification of electric
equipment important to safety for nuclear power plants.”

2 See Appendix F of WENRA Reactor Harmonization Working Group, “WENRA Reactor Safety
Reference Levels,” (January 2008)

® DS414, “Safety of Nuclear Power Plants”



C. Relationship to NTTF Recommendation 1

The NTTF considered the current NRC regulatory framework as one that “... has come to rely
on design-basis requirements and a patchwork of beyond-design-basis requirements and
voluntary initiatives for maintaining safety.” The NTTF observed that “... for new reactor
designs, the Commission’s expectations that beyond-design-basis and severe accident
concerns be addressed and resolved at the design stage are largely expressed in policy
statements and staff requirements memoranda, only reaching the level of rulemaking when
each design is codified through design certification rulemaking.” The NTTF supported a more
formal approach that would include “extended design-basis events” in a new regulatory
framework:

The Task Force envisions a framework in which the current design-basis
requirements (i.e., for anticipated operational occurrences and postulated
accidents) would remain largely unchanged and the current beyond-design-basis
requirements (e.g., for Anticipated Transients Without SCRAM (ATWS) and
SBO) would be complemented with new requirements to establish a more
balanced and effective application of defense-in-depth.

The NTTF report goes on to say:

This framework, by itself, would not create new requirements nor eliminate any
current requirements. It would provide a more coherent structure within the
regulations to facilitate Commission decisions relating to what issues should be
subject to NRC requirements and what those requirements ought to be. ... Such
changes would establish a more logical, systematic, and coherent set of
requirements addressing defense-in-depth.

D. Relationship to RMTF Report

The RMTF explicitly recommends the creation of a special category of events that are beyond
the current design-basis events, called “design-enhancement events:”

The purpose of the design-enhancement category is to address gaps that exist
between the regulatory controls that are appropriate to address the risk
management goal (e.g., risk-informed, performance-based defense-in-depth) and
current controls involving a combination of design-basis events and ad hoc
requirements added in reaction to specific events or other concerns. The goal
would be to define a consistent approach for such events in terms of analysis
techniques, safety classification, change control, reporting, and other regulatory
requirements that have been defined previously on a case-specific basis. ...
[The RMTF] envisions that the combination of design-basis events, design-
enhancement events, and various programs such as emergency preparedness
collectively define the risk-informed and performance-based defense-in-depth
protections that are the centerpiece of the proposed Risk Management
Regulatory Framework.



Ill. Detailed Description of Improvement Activity 1

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
“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.

A. Proposed Approach

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 accidents,” even though they are within the “design bases” as defined in

10 CFR 50.2.

The proposed terminology should avoid 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 systems, structures, and components (SSCs) may be different than that prescribed
for safety-related SSCs.

After reviewing the current NRC regulations that address so-called® beyond design-basis events
(SBO, ATWS, 10 CFR 50.44, 10 CFR 50.54(hh), etc.), the NRC staff determined that a de-facto
“category” of requirements to address what would be termed “design-basis extension events”
already exists. This de-facto category includes NRC requirements that address events or
conditions that do not meet NRC criteria in either regulations or guidance for inclusion in the
plant safety analysis. Thus, it is unnecessary for the NRC to undertake rulemaking to establish
such a category in the NRC'’s regulations in 10 CFR Chapter I°. The NRC may adopt the new
term and implement the new category through internal policies, guidance, and procedures. The
proposed approach increases the coherency and clarity of the NRC’s regulatory framework
while providing regulatory stability and efficiency and requires fewer resources than any of the
other three approaches the NRC staff considered.

As part of Improvement Activity 1, the NRC would revise its internal policies, guidance and
procedures (e.g., guidance on development of the regulatory basis for rulemakings) to ensure
that future design-basis extension requirements (both rules and orders) are written in a
consistent, logical, and complete manner. To ensure consistency, rationality, and

An individual plant’s licensing basis includes a plant’s design, operation, or other activities that require
NRC approval.

These events are part of the design basis of currently operating plants, but they are not part of the
design-basis accidents analyzed for a given plant. They are, therefore, not “beyond” the design basis;
rather, they are additions as a result of regulations after initial plant licensing that extend its design
basis.

However, there may be value to including a “definition” of this new category in Part 50 for clarity.



completeness, the guidance would specify a core set of “attributes” that the NRC staff must
address when developing each new requirement in this category.” The staff would address the
attributes in accordance with the policies, guidance, and procedures to be developed under this
Improvement Activity. These attributes to be addressed would include (but are not limited to):

e Performance goals, including analysis methods and acceptance criteria

o Treatment requirements, such as design criteria, level of quality assurance needed, and
environmental qualification

o Documentation requirements for information which the NRC 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
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 a backfit or
inconsistent with Part 52 issue finality provisions

The staff notes that a standard set of “treatment” guidelines for each of these attributes which
can be applied to all design-basis extension requirements would be ideal from many
perspectives, but that it may be necessary to have a process that allows for a graded approach
for treatment based on whether or not the requirement at hand is being promulgated to maintain
adequate protection of the public or is a cost-justified safety enhancement.

The staff's simplified approach for implementing Improvement Activity 1 would use existing NRC
programs (e.g., reactor operating experience program, generic issues program, industry trends
program, 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 plans,
however, to update the criteria for both identification and promulgation of new regulations in
conjunction with routine updates of internal guidance documents and other Commission-
directed activities now underway®. Also, in Improvement Activity 2 on defense-in-depth, the staff
proposes to make other changes to the regulatory analysis guidelines to include consideration
of defense-in-depth. These proposed improvements to the regulatory analysis guidelines could,
in certain cases, simplify the staff's decisionmaking process for when new design-basis
extension regulations should be issued. But the staff’'s proposal to continue to determine the
need for rulemaking by using existing programs and processes will not result in explicit new
criteria for identifying when additional design-basis extension rules should be promulgated

" These core attributes should also be addressed for future requirements addressing design basis
events. The staff will consider the most appropriate way for implementing such improvements in
guidance, policies, and procedures as part of the implementation of Improvement Activity 1.

In response to the SRM on SECY-12-0110 on Economic Consequences, the staff is updating guidance
documents integral to performing cost-benefit analyses in support of regulatory, backfit, and
environmental analyses. These revisions include an update to NRC'’s dollar per person-rem conversion
factor policy, an update to replacement energy costs, and non-policy changes to the Regulatory
Analysis Guidelines and the Regulatory Analysis Technical Evaluation Handbook to ensure consistent
use of terminology. Any additional potential policy issues regarding these guidance documents would
be provided for Commission review and approval. Information on the staff's plans to update cost-
benefit guidance will be provided in an upcoming SECY paper.



(development of such criteria was recommended explicitly in the RMTF report and implicitly by
the description of the new regulatory framework envisioned by the NTTF).

The staff recommends that the initial set of regulations in this category be those existing
regulations addressing what are currently referred to as “beyond design-basis events” (even
though these regulations are in the design basis for most plants). These existing regulations
include station blackout (10 CFR 50.63), anticipated transients without scram (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 could be
characterized as design-basis extension rules under this proposal include the risk-informed
emergency core cooling system rule (proposed 10 CFR 50.46a) and the station blackout
mitigation strategies rulemaking that address NTTF Recommendations 4.1 and 4.2 respectively.
Initial designation of these regulations as design-basis extension may increase stakeholder
understanding of the new category and provide a better basis for future regulatory actions with
respect to these design-basis extension regulations.

The internal staff guidance to establish the design-basis extension category could be provided
in a number of different ways. 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.

The NRC staff's recommended approach to this improvement activity is expected to achieve a
small level of future safety improvement for currently operating plants at the lowest cost of any
alternative that was considered. This approach should improve consistency, transparency,
coherency and efficiency when requirements are developed as new issues are identified.

Limited Scope of Proposed Approach

The staff notes that this improvement activity is limited to establishing the new category of
design-basis extension conditions, and would revise its internal policies, guidance, and
procedures to ensure that future design-basis extension regulations and orders are written in a
consistent, logical, and complete manner with respect to a set of attributes. It does not involve
re-evaluating the existing regulatory construct for “defining” design-basis accidents and events,
including formally defining or listing the characteristics, elements, and/or risk thresholds for both
design-basis accidents and events and for the new design-basis extension category. The staff
acknowledges that the portion of the NRC'’s existing regulatory framework addressing design-
basis events and accidents for nuclear power plants, as well as its de facto practice of
addressing matters which would fall into the proposed new design-basis extension category is
complex. This regulatory framework has evolved over time and may not be as logical,
consistent, or coherent® as might be a framework developed all at once. Nonetheless, the
existing framework for design-basis events and accidents is reasonably well understood by
NRC and licensees. Developing characteristics, elements, and risk thresholds would be
complex, and the benefits of this developmental effort would be directed, for the most part, at
NRC decisionmakers in determining the categorization of future regulatory requirements.
Applicants and licensees, for the most part, would not directly benefit from the developmental
effort, except as potential commenters on NRC-proposed categorization criteria for new or
amended regulatory requirements. The staff believes that it would not be cost-justified to use

° For example, the initiating event frequencies of the external hazards that nuclear power plants are
designed to withstand are not consistent and, in certain cases, vary by several orders of magnitude.
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additional NRC resources to re-visit the existing framework for design-basis events and
accidents, and define the characteristics, elements, and/or risk thresholds for either design-
basis accidents or the new design-basis extension category. Given these considerations, the
staff did not include a proposed action for defining or establishing the characteristics, elements,
or risk thresholds for design basis accidents and events or for the new design-basis extension
category as part of Improvement Activity 1.

Improvement Activity 1 also does not involve developing a formal definition of “adequate
protection,” nor would the improvement activity include developing a discussion which relates
the adequate protection concept to either the design basis accident and event category, or to
the design-basis extension category. Developing a definition of adequate protection is not
needed because the adequate protection concept does not directly control the characteristics,
elements, or risk thresholds for either the design-basis accidents and events, or the new design-
basis extension category. The concepts of design-basis and design-basis extension are largely
technically-driven, whereas the adequate protection concept is more philosophical or normative
in character. Defining adequate protection, by itself, does not determine the elements,
characteristics, or thresholds of the design-basis extension category. Thus, the NRC may
establish the design-basis extension category, populate that category in a forward-looking™®
manner (and in a retrospective manner as well, should the Commission so elect), and establish
consistent treatment for regulations in this category, all without defining adequate protection.
Finally, it is not clear that developing a definition of adequate protection, in a manner that results
in consistent NRC decisionmaking, would be achievable. Given these considerations, the staff
did not include a proposed action for developing a definition of adequate protection as part of
Improvement Activity 1.

B. Key Issues

There are several issues which the NRC staff considered in developing this improvement
activity:

Would the approach be generic, plant-specific, or a hybrid?

Would the category be for adequate protection, safety enhancement, or both?
Would a plant-specific PRA regulation be required?

Would the new category be applicable to new reactors only, or also to operating plants?

o M w0 bd -~

Would the category be populated on a forward-looking or retrospective basis?

Each of these issues is discussed in turn.

10 By “forward-looking,” the staff means that the activity would apply to future NRC regulatory actions.
For rulemakings, this would include both new regulations addressing events and accidents, as well as
future amendments of existing regulations to address new information. For licensing actions, this would
include only new license applications and new licenses issued after the improvement activity is
completed and first implemented. By “retrospective” or “backwards-looking,” the staff means that the
improvement activity, once completed and implemented, would be applied to existing NRC regulations
and existing licenses. For existing regulations, retrospective implementation would require amendment
of those regulations that did not conform to the improvement activity and possible imposition of backfits
on existing license holders.
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1. Would the approach be generic, plant-specific, or a hybrid? 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.

2. 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 mitigation strategies) or for safety
enhancement'’, or both. Regulations developed under either rationale would require the
NRC to define appropriate 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. The NRC will develop a
standard set of treatment requirements for design-basis extension category
requirements. The staff recommends that the development of this standard set of
requirements be accomplished via a public process. Because the proposed design
basis extension category would contain both adequate protection and safety
enhancement requirements, it may not be possible to establish a standard set of
treatment requirements that would be appropriate for all requirements in the proposed
category. In the event that a standard set of treatment requirements cannot be defined,
the staff would issue guidance to assist rulemaking staff to determine an appropriate set
of requirements to be applied to each individual design-basis extension rule.

3. Would a plant-specific PRA regulation be required for facilities licensed under 10 CFR
Part 50?7 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., Generic Letter 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 to support risk-informed alternatives to
regulatory requirements (e.g., changes to Technical Specifications and Inspection
programs). However, the NRC staff believes that a regulation 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 already required to have plant-specific PRA models
and include features in their design for mitigation of severe accidents. These new
reactor designs have already benefited from risk insights. Nonetheless, it is still
expected that plant-specific PRAs would continue to be used for risk-informed regulatory
activities including the implementation of the improvement activities discussed in this

" Safety enhancements include backfits meeting the criteria for cost-justified significant safety
enhancement (e.g., 10 CFR 50.63 SBO rule) and forward-fit safety enhancements determined to be
cost-effective (e.g., 10 CFR 50.150 Aircraft Impact Assessment rule).

' The NRC staff estimated industry costs to upgrade and maintain PRAs at current operating plants to be
$702 to $865 million. The staff qualitatively estimated only the safety benefits that could result from
requiring PRAs. The staff did not attempt to estimate the potential non-safety benefits (e.g., potential
increases in operational flexibility, etc.) that could result from having PRAs. For more information about
PRA cost estimates, please see Attachment 1 to this Enclosure.
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paper even though the staff is not proposing that plant-specific PRAs be required by
regulation.

4. Would the new category be applicable to new reactors only, 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.

5. Would the category be populated on a forward-looking or retrospective basis? 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-looking approach would not involve a new
assessment of currently operating plants unless new information arose that indicated a
reassessment would potentially lead to new requirements. The NRC staff believes that
the forward-looking 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.

C. Expected Products

Expected products resulting from this activity would include a publicly available document (e.g.,
a NUREG) which would: (i) define the new category, and (ii) specify how the NRC should write
future design-basis extension regulations and orders in a consistent, logical, and complete
manner (including the need to address the specified set of attributes). The process defined in
that publicly available document would be implemented by conforming changes to internal NRC
policies, guidance, and procedures. The Commission could also direct rulemaking to establish
a “definition” of the new category in Part 50, although—as mentioned earlier—rulemaking is not
needed to establish this new category as a regulatory concept.

D. Estimated Resources and Schedule

Industry Resources

Because the design-basis extension category can be implemented by NRC action alone, no
incremental licensee resource expenditures are needed. Even though individuals from industry,
licensees, non-governmental organizations, and the general public will be invited to participate
in developing the new design-basis extension approach, such voluntary expenditures are not
considered when estimating costs and preparing regulatory analyses for an NRC activity.

NRC Resources

NRC resource estimates for developing the publicly-available document describing and defining
the design-basis extension category were based on historical resource usage data for
rulemaking activities. Average total resource usage (both project management and technical
staff) for each phase of a typical rulemaking is shown below:
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. Regulatory Proposed Final
Rulemaking phase Basis Rule Rule
FTE required 1.2 1.5 1.2

Time required 13 months 1 year 1 year

The staff believes that detailed development activities for the design-basis extension category
will involve a process similar to developing the regulatory basis for a rulemaking but will take
significantly more resources than for an average rule. Thus the staff doubled the time and
resources needed for developing a regulatory basis (2.4 FTE and 26 months). This effort will
also involve more extensive public outreach than is typically done when developing a regulatory
basis. This outreach involves activities similar to those conducted during both the proposed and
final rule stages but was estimated to involve only about 25% of typical rulemaking resources for
those stages (1.5 +1.2=2.7 FTE X 25% = 0.625 FTE). Thus the total estimated resources and
the duration of the activity are 2.4 + 0.625 = 3.025 FTE and 26 + (12 + 12) X 25% =26 + 6 = 32
months, respectively; which were rounded off to an estimate of 3.0 FTE over approximately 3
years.

Then internal staff guidance must be developed to implement the design-extension category as
described in the public document. Because the staff routinely updates all key internal guidance
documents, resource needs for the incremental changes associated with updating internal staff
guidance are typically assumed to be negligible when performing regulatory and cost analyses.
However, because numerous different guidance documents are expected to need substantial
revision, the staff has estimated an additional 0.5 FTE to update internal guidance which could
take an additional year.

Thus the staff’s estimate for total NRC resources needed for Improvement Activity 1 is
3.5 FTE over a time period of 3 to 4 years.

Resource Estimate for Optional NRC Rulemaking

If desired by the Commission, after the public document and the internal guidance have been
issued establishing the definition and implementation process for the design basis extension
category, the definition of “design-basis extension” could be added to 10 CFR 50.2,
“Definitions.” The staff believes that this effort could be combined with another Part 50
rulemaking activity and that the additional resource expenditures would be approximately 10
percent of a typical rulemaking (10 percentof 1.2 + 1.5+ 1.2 =0.1 X 3.9 = 0.39 FTE) which was
rounded off to an estimate of 0.4 FTE.

E. Pros and Cons
Pros:

The NRC staff believes that Improvement Activity 1 supports the NRC strategic plan and the
principles of good regulation in the following ways:

e Promotes openness and clarity
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o Provides clarity and a common terminology for describing these events (now
characterized inconsistently in various ways including “beyond design-basis”).

o Provides a consistent, clear, and efficient approach to developing future
requirements for addressing design-basis extension conditions

o Aids the public’s understanding of NRC regulations that address events that are
not design-basis accidents, including the regulatory controls over the SSCs that
mitigate these events

o Provides for consistently addressing performance goals, treatment requirements,
documentation and reporting requirements, and change processes for all design-
basis extension requirements

Improves efficiency

o This approach represents a cost-effective way to improve NRC’s regulatory
system related to evaluating and establishing regulatory requirements for these
events.

Increases alignment between the NRC and its counterpart foreign regulatory bodies and
international organizations, such as the IAEA, which have adopted the concept of a
design-extension event category for addressing certain beyond-design-basis events.

While it maintains safety, this generic approach is not expected to be able to provide
safety benefits by identifying potential site-specific risk outliers

Because this approach does not provide explicit criteria for identifying design-basis
extension requirements, the current uncertainties over which events and accidents
should be included in the category will remain.

F. How the NRC Staff's Proposal Resolves NTTF Recommendation 1

Proposed Improvement Activity 1 would not establish by rule a design extension category of
events exactly as recommended by the NTTF. However, the proposed activity would meet the
intent of NTTF Recommendation 1 in part. Table 1-1 shows the extent to which Improvement
Activity 1 relates to each part of NTTF Recommendation 1:
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Table 1-1: Comparison of Improvement Activity 1 to NTTF Recommendation 1

NTTF Recommendation

Activity 1

1. [Establish] a logical, systematic, and
coherent regulatory framework for
adequate protection that
appropriately balances defense-in-
depth and risk considerations.

Increased coherence and stakeholder
understanding by defining and using a
common term. Increased clarity going
forward as new requirements consistently
include treatment, reporting, and QA
requirements as well as explicit change
control provisions.

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.

Both adequate protection and safety
enhancement requirements would be
covered (refer to Improvement Activity 2
for discussion of defense-in-depth).

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

The intent of this sub-recommendation
would be accomplished without
promulgating a rule.

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.

Not covered by this activity.

1.4 Evaluate the insights from the IPE
and IPEEE efforts ... to identify
potential generic regulations or plant-
specific regulatory requirements.

Not covered by this activity. The basis for
the staff’s decision not to pursue this
recommendation is provided in the section
below.

Voluntary safety initiatives by
licensees should not take the place of
needed regulatory requirements.
(NTTF Report, pp 19, 21)

Not covered by this activity (refer to
Improvement Activity 3).

The current NRC regulatory approach
(requirements for design-basis
events, beyond design-basis events,
and voluntary initiatives) has resulted
in a "patchwork" of regulatory
requirements and other safety
initiatives.

This activity partially addresses the NTTF's
"patchwork" observation by adding
structure to the existing and future
regulations intended to extend the plant's
design basis.

Table 1 in Attachment 4 to Enclosure 1 presents summary information on each improvement
activity for easy comparison showing the extent to which each improvement activity addresses

NTTF Recommendation 1.

The NRC staff working group was questioned by internal stakeholders (the ACRS and the
Japan Lessons Learned Directorate (JLD) Steering Committee) regarding why it is not

proposing to evaluate IPE and IPEEE insights as set forth in NTTF recommendation 1.4. The
staff considered NTTF recommendation 1.4 in detail and concluded that there is a low likelihood
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of identifying plant-specific design or operational safety concerns, and therefore expending the
resources (staff and industry) to pursue this activity would not be justified.

Specifically, the NRC staff notes the following regarding the IPE and IPEEE studies and present
risk assessments:

e The IPE/IPEEE are dated and were performed before applicable industry consensus
standards existed.

o All plants have updated their IPE studies and have subjected them to industry peer
reviews. These internal events, at-power PRA models are routinely used for:

o Requesting risk-informed license amendments
o Assessing the risk of performance deficiencies under the significance
determination part of the ROP

e The NRC built simplified plant analysis risk (SPAR) models for every site. These
models were benchmarked against plant-specific internal events PRA models by
NRR with contract support from Idaho National Laboratory (INL). While the SPAR
models themselves may not be developed to a level of detail that might identify all
potentially risk-significant issues, the process of comparing them to licensee models
made NRC aware of plant-specific features modeled in the licensee’s updated IPE
models.

o NTTF Recommendation 2.1 is re-evaluating seismic and flooding hazards at all
operating reactors to the latest methods applied to new reactors.

e Section 402 of Public Law 112-074, “Consolidated Appropriations Act,” requires NRC
to require reactor licensees to reevaluate the seismic, tsunami, flooding, and other
external hazards at their sites against current applicable Commission requirements
and guidance for such licenses as expeditiously as possible, and thereafter when
appropriate.

e The SBO/mitigation strategies orders and associated rulemaking will provide a
flexible means of mitigating a range of events and conditions that one might identify
from a review of IPE/IPEEE. Thus, the motivation for searching for such events
through IPE/IPEEE review is lessened because many would be addressed by the
flexible mitigation strategies.

The staff concluded that there is a low likelihood of finding a safety-significant issue as a result
of reviewing the outdated IPE/IPEEE results that would not either have already been identified
from existing risk-informed activities or that would be identified as a result of the activities
already planned or underway post-Fukushima. The resources required to review the IPE/IPEEE
summary documents would be better employed in the review of the external hazard re-
assessments referred to above.

The staff did consider several alternatives to address the concern raised by NTTF
Recommendation 1.4 before reaching its conclusion that no action was necessary.

First, under Improvement Activity 1, the NRC staff realized that a review of IPE/IPEEE insights
could result in new design-basis extension events. However, as documented elsewhere in this
enclosure, the staff concluded that the new category of events should be implemented in a
forward-looking, and not retrospective, fashion. The staff also noted that any regulatory action
taken as a result of the NTTF 2.1 or Public Law 112-074 hazard reassessments would benefit
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from implementation of Improvement Activity 1, in that a standard set of treatment requirements,
reporting requirements, quality assurance requirements, and change control processes would
be specified.

Second, under Improvement Activity 3, the NRC staff considered whether to recommend an
effort to confirm that safety-significant licensee commitments made under the IPE/IPEEE
program had been implemented and were still in effect. However, after considering the length
of time that has elapsed since the IPEs were performed (over 20 years) and the scope of safety
improvements that have been made in the past and are being implemented now in response to
Fukushima, the staff did not believe that the safety benefits of such an effort would be
substantial. Therefore, the staff concluded that it would not be prudent to expend resources to
confirm these commitments had been implemented and maintained.

Finally, the staff also considered whether updated risk information should be requested from
licensees. (The question of whether an improved regulatory framework should include a plant-
specific PRA regulation for operating reactors is discussed in Attachment 2 to this Enclosure.)
The staff concluded that, as a result of risk-informed submittals and licensee analyses as part of
significance determination process discussions, there would be few additional insights from
having licensees submit at-power, internal events PRA results. As stated above, external
hazards re-assessments are underway or planned that will provide such insights for those
hazards. Therefore, the staff did not recommend that updated risk information be sought from
licensees under NTTF Recommendation 1.

G. Example of a Possible Outcome of Implementing Improvement Activity 1

To provide an example of the possible outcome of implementing Improvement Activity 1, the
staff believes that portions of 10 CFR 50.54(hh)(2) on loss of large areas of the plant would
have been designated as a design-basis extension rule. Having staff guidance for promulgating
such rules would have provided a more complete basis for specifying appropriate treatment
requirements for SSCs required to meet 10 CFR 50.54(hh)(2) and could have led to more
timely, clear, and consistent implementation of the rule.

H. Staff Evaluation of Alternative Approaches to Establish a New Event Category

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 the five key issues discussed above are resolved. The various combinations of possible
answers to the five key issues could result in significantly different approaches to establishing
the new category of accidents or events. The NRC staff considered three specific approaches
in detail before finalizing its recommended approach for this proposed improvement activity:

o A plant-specific approach using NRC-required plant-specific PRA models

¢ A plant-specific approach using generic risk information and plant-specific risk insights
developed by an expert panel established by the licensee

e A generic approach without a PRA requirement, which would use available risk insights
from licensee PRAs, NRC risk studies (e.g., SOARCA; Level 3 PRA Project), and SPAR
models

18



The staff ultimately adopted a simplified version of the third approach as presented above.
Attachment 2 to this Enclosure provides a detailed discussion of the NRC staff's evaluation of
the three approaches and its rationale for not recommending them.

Improvement Activity 2: Establish Commission Expectations for Defense-In-Depth
I. Summary of Improvement Activity

This improvement activity 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. This
improvement activity would also develop implementation guidance that would specify the
needed levels of defense for reactor safety along with associated 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.

Il. Background
A. History

Defense-in-depth is a major aspect of the NRC’s regulatory framework. Itis embodied in the
requirements, and an important element of NRC’s regulatory decision-making process. Itis
addressed in numerous regulatory guides, NUREGs, Commission papers, etc. However, it is
described differently in the various sources. Because of this, it would be useful to formalize the
defense-in-depth philosophy as it applies to nuclear power reactors and provide a common
terminology to foster understanding and consistent application of this concept.

The NRC has made progress towards implementing risk-informed regulation. Although initial
successes have indicated the usefulness and importance of using risk insights to inform
regulatory decisions, principles of risk-informed regulation have not been incorporated into the
overall regulatory framework for power reactors in a comprehensive manner. Two examples
serve to illustrate this point.

Five key principles of risk-informed regulation have been specified in Regulatory Guide 1.174,
which provides guidance for licensees to voluntarily request risk-informed license amendments.
One of these principles, that any proposed change be consistent with the defense-in-depth
philosophy, is difficult to implement, both in a relative sense (e.g., whether a proposed change
maintains adequate defenses) and in an absolute sense (that is, not only for changes), absent a
well-defined policy that includes an objective definition and associated decision criteria. Such a
policy would facilitate regulatory decision-making. As a second example, NRR Office Instruction
LIC-504, “Integrated Risk-Informed Decision-Making Process for Emergent Issues,” uses these
same five key principles in a decision process for emergent issues where no other NRC process
exists to resolve the issue. Again, assessing whether the proposed resolution of an emergent
issue is consistent with the defense-in-depth philosophy is problematic without a common
definition and associated decision criteria.

A brief history of the defense-in-depth philosophy is presented below to provide a starting point
for characterizing this improvement activity.

Since the beginning of licensing nuclear facilities, the concept of defense-in-depth has been an
integral part of the regulatory framework regardless whether the term defense-in-depth was
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used. Starting with WASH-740 in March 1957, “Theoretical Possibilities and Consequences of
Major Accidents in Large Nuclear Power Plants,” the concept of multiple lines of defense was
introduced, as shown in this sample excerpt from that document: “Looking to the future, the
principle on which we have based our criteria for licensing nuclear power reactors is that we will
require multiple lines of defense against accidents which might release fission products from the
facility.” This concept of multiple lines of defense over time has evolved into what is consistently
referred to as “defense-in-depth” today. It has been generally characterized in terms of multiple
barriers, levels of defense, levels of protection, successive compensatory measures, lines of
protection, multiple measures, protective barriers, echelons of defense, etc. Moreover, levels of
defense have been viewed as an approach to address accident prevention and mitigation. This
consistency can be seen in two examples regarding the different, but similar, explanations for
levels of defense:

e preventing accidents from occurring, having safety systems in place should an accident
occur, having mitigation capabilities in place should the safety systems not function,
having emergency plans in place if mitigation does not work

e employing successive barriers between the radiological source term and the public,
such as fuel cladding, RCS boundary, containment, and siting in remote areas

In further reviewing the history, the NRC staff found that there has been a consensus in that
defense-in-depth is needed to provide a robust plant design that will be tolerant of anticipated
challenges and to compensate for the recognized lack of knowledge (i.e., uncertainties)
regarding nuclear reactor operations and the consequences of potential accidents. That is,
defense-in-depth is needed to deliver a design that is tolerant of uncertainties in our knowledge
regarding plant behavior, component reliability, or operator performance that might compromise
safety. Moreover, given the uncertainties, when failures occur they would be compensated for
or corrected without causing harm to individuals or the public at large. In summary, there has
been a common theme with regard to defense-in-depth which is to prevent and mitigate
accidents via multiple levels of defense in light of uncertainties to keep the risk to an acceptable
level. Although the levels of defense address accident prevention and mitigation, how to
implement a level of defense has not been viewed consistently. Implementation of the various
levels of defense has included for example:

e reactor core, reactor vessel, reactor container
e quality in design, safety systems, consequence-limiting systems
e quality assurance, protective systems, engineered safety features

o safety margins, high quality, redundancy, containment structure and safety features,
emergency plans

The above discussion presents a deterministic approach to defense-in-depth. The deterministic
model to defense-in-depth is embodied in the structure of the regulations and in the design of
the facilities that are built in accordance with those regulations. The potential requirements for
defense-in-depth result from repeatedly asking the question, “What if this barrier or safety
feature fails?” without assigning a likelihood of such a failure. Therefore, a characteristic of this
approach is that there is reliance on each line of defense to protect against the unknown and
unpredictable; e.g., assuming the other defenses have not succeeded.
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Use of probabilistic insights to complement traditional engineering analyses, including
application of the defense-in-depth philosophy, came into the history in the mid-1990s. At that
time, it was generally acknowledged that PRA can be a powerful tool in pointing out areas
where “deterministic defense-in-depth” needs enhancement.

The NRC has moved towards a risk-informed regulatory framework. In the risk-informed
approach to regulation, PRA could be used to inform regulatory decisions regarding whether
there is sufficient defense-in-depth for a given situation. The discussion in the Federal Register
Notice (FRN) that promulgated the Commission PRA Policy Statement (1995) notes that “PRA
technology will continue to support the NRC's defense-in-depth philosophy by allowing
quantification of the levels of protection and by helping to identify and address weaknesses or
overly conservative regulatory requirements.” The FRN discussion also notes that defense-in-
depth is used by the NRC to provide redundancy as well as a multiple-barrier approach. Risk
insights could be used to move to a more structured, formal process in implementing and
evaluating the adequacy of defense-in-depth.

Several proposals to use risk insights to help assess whether adequate defense-in-depth has
been achieved were proposed in the 2000-2012 time frame. IAEA and INL, in particular, have
proposed risk as one of the measures to assist in determining adequacy of defense-in-depth.
For example:

e quantitative safety goal targets are established for each level of defense using a
frequency consequence curve; plant design and operation is evaluated against each
level to determine if the quantitative target goal has been met

e decision process with criteria is established that evaluates whether quantitative criteria
(using a frequency consequence curve) have been met while also determining whether
there are adequate safety margins and if the known uncertainties have been adequately
addressed

B. Relationship to NTTF Recommendation 1

This improvement activity 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.”
Implementing this improvement activity accomplishes 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 or operation of a nuclear power plant.

In Recommendation 1 of the NTTF report, that task force provided its definition of defense-in-
depth:

The key to a defense-in-depth approach is creating multiple independent and
redundant layers of defense to compensate for potential failures and external
hazards so that no single layer is exclusively relied on to protect the public and
the environment. In its application of the defense-in-depth philosophy, the Task
Force has addressed protection from design-basis natural phenomena, mitigation
of the consequences of accidents, and EP.

The NTTF concluded that a more balanced application of the Commission’s defense-in-depth
philosophy using risk insights would provide an enhanced regulatory framework that is more
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logical, systematic, coherent, and better understood. Such a framework would support
appropriate requirements for increased capability to address events of low likelihood and high
consequence, thus enhancing safety. The NTTF described a new regulatory framework where
risk assessment and defense-in-depth would be combined more formally. It should be noted
that the NTTF concluded that the new framework could be implemented on the basis of full-
scope Level 1 core damage assessment PRAs and Level 2 containment performance
assessment PRAs; the NRC staff’'s recommendation for Improvement Activity 2 does not
include a PRA regulation, as discussed in further detail below.

Table 1 in Attachment 4 to Enclosure 1 presents summary information on each improvement
activity for easy comparison of the activities by showing the extent to which each improvement
activity addresses NTTF Recommendation 1.

C. Relationship to RMTF Report

The RMTF notes in NUREG-2150 that “After decades of use, there is no clear definition or
criteria on how to define adequate defense-in-depth protections.” The RMTF further notes that
“the concept of defense-in-depth has served the NRC and the regulated industries well and
continues to be valuable today. However, it is not used consistently, and there is no guidance
on how much defense-in-depth is sufficient.” The RMTF concluded that “clarifying what the U.S.
Nuclear Regulatory Commission (NRC) means by defense-in-depth is a necessary part of the
development of a holistic strategic vision.”

This improvement activity supports the RMTF overall recommendations (R2.1-2.4) and those for
power reactors (PR-R-5, OR-R-5, and NR-R-5). Table 3 at the end of Enclosure 1 presents
summary information on each improvement activity for easy comparison of the activities by
showing the extent to which each improvement activity addresses the power reactor
recommendations of the RMTF report.

Ill. Detailed Description of Improvement Activity 2

If this improvement activity were implemented, the Commission would issue a policy statement
that would articulate the Commission’s expectations for defense-in-depth as applied to nuclear
power reactor safety.

The policy for defense-in-depth as applied to nuclear power reactor safety would define what is
meant by defense-in-depth and set forth the objectives of this strategy. It would define the
fundamental levels of defense that comprise the top level in a hierarchical approach to applying
defense-in-depth to nuclear power reactors.

The NRC staff would also prepare guidance documents to implement the policy statement. The
implementation guidance would articulate the 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. If necessary, and in accordance with the
forward-looking implementation of Improvement Activity 1, the rulemaking process would be
used to impose any new requirements necessary to implement the Commission's expectations
regarding nuclear power reactor defense-in-depth.
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A. Proposed Approach

If the Commission directs the NRC staff to proceed with Improvement Activity 2, the staff would
develop the policy statement and implementation guidance as described above. However, as
noted in the Background above, there has been a great deal of thought already given to this
topic over many years. Therefore, in order to help inform the Commission's decision, the major
elements of the proposed policy statement and implementation guidance are provided below,
along with examples for each element of the policy. These are examples because the specific
elements may change as the staff works to develop the specific details and evaluates inputs
from various stakeholders.

Policy Statement

The staff envisions four 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

o Objective of Defense-in-Depth

o Defense-in-Depth Principles

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

o 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 (including intentional adverse acts) 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 health and safety of the public even assuming a severe accident and
radiological release
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Example Principles: The objectives of defense-in-depth are achieved by implementing the
following example principles:

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

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

o Application of conservative codes and standards

¢ High quality in the design, construction, and operation of the nuclear power plant

e System redundancy, independence, and diversity are part of the design and operation
o Defenses against potential common-cause failures are part of the design and operation

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.

Implementation Guidance

The staff envisions two major parts to the associated implementation guidance:

o Levels of Defense for Nuclear Power Reactor Safety
e Decision Criteria

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:

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

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

e Source term containment— safety measures that can prevent radioactive release from
the containment

¢ Release mitigation — safety measures that can 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:

e 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
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o Extent to which each level of defense is independent from the other levels
o Amount of safety margin available

o Effectiveness of performance measurement or monitoring strategies

e Significance of uncertainties

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

The information contained in the policy statement and implementation guidance would use the
information provided in Enclosure 3, which documents a comprehensive review of the history of
defense-in-depth.

B. Key Issues

There are several issues which the NRC staff considered in developing this improvement
activity:

1. Would a plant-specific PRA regulation be required?
2. Would the policy be applicable to new reactors only, or also to operating plants?

3. Would the policy be implemented on a forward-looking or retrospective basis?

Each of these issues is discussed in turn.

1. Would a plant-specific PRA regulation be required? The staff considered whether a
regulation for a plant-specific PRA would be necessary in order to make decisions
regarding adequacy of defense-in-depth. The NRC staff believes that a regulation 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 a plant-specific PRA.

In development of the policy statement (e.g., defining defense-in-depth), it is likely that
the criteria for determining whether a given nuclear power plant has sufficient defense-
in-depth will include quantitative risk criteria. Although a PRA is not needed to develop
these criteria, a PRA may be beneficial to the licensee in demonstrating that the risk
criteria have been met.

2. Would the policy be applicable to new reactors only, or also to operating plants? The
staff considered whether the new policy and any related requirements would be
applicable to currently operating reactors, reactors licensed in the future, or both. The
staff believes that the new policy should be applicable to all light water nuclear power
reactors.

3. Would the policy be implemented on a forward-looking or retrospective basis? The staff
considered whether the new policy and promulgation of any associated regulatory
requirements upon implementing the new policy, would be forward-looking or
retrospective. A retrospective approach would assess currently licensed plants to
determine whether the Commission's expectations regarding defense-in-depth were met.
In cases where the expectations were not met, the NRC staff would pursue imposition of
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backfits to the extent allowed by 10 CFR 50.109. A forward-looking approach would not
assess currently licensed plants, but would apply the Commission's expectations for
defense-in-depth to new issues as they arise. This could still lead to the imposition of
backfits on plants, but these would be the result of the new information. The NRC staff
believes that the forward-looking approach would be more consistent with the NRC's
principles of good regulation, given that there is reasonable assurance of adequate
protection for currently licensed plants.

C. Expected Products

If this improvement activity is approved by the Commission, the staff would develop the

following:

e Commission policy statement that includes:

The Commission’s expectations on defense-in-depth for nuclear power reactor
safety

Definition, objective and principles of defense-in-depth
Identification of the levels of defense-in-depth for nuclear power reactors.

Identification of the types of decision criteria for assessing adequacy of defense-
in-depth

The development of this policy statement would be accomplished by the NRC staff with
input from interested stakeholders.

¢ Implementing guidance that includes:

Detailed discussion describing the levels of defense-in-depth and their
associated safety measures

Decision criteria for implementing the strategy for achieving defense-in-depth and
associated decision criteria for determining whether sufficient defense-in-depth
has been achieved

Revision to the Regulatory Analysis Guidelines to include defense-in-depth as a
fundamental decision criterion and to reference the policy statement and the
staff's guidance on determining adequacy of defense-in-depth

Conforming changes to existing regulatory guides including Regulatory
Guide 1.174

Conforming changes to Management Directives and Office procedures, as
appropriate

The development of the implementation guidance may be internal NRC documents (e.g.,
Management Directive, Office Instruction, Standard Review Plan, Regulatory Analysis
Guidelines) or external documents (e.g., Regulatory Guide, generic communication).
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D. Estimated Resources and Schedule

Industry Resources

Because the defense-in-depth improvement activity can be implemented by NRC action alone,
no incremental licensee resource expenditures are needed. Even though individuals from
industry, licensees, non-governmental organizations, and the general public will be invited to
participate in developing the new design-basis extension approach, such voluntary expenditures
are not considered when estimating costs and preparing regulatory analyses for an NRC
activity.

NRC Resources

NRC resource estimates for developing the defense-in-depth conceptual approach and criteria
for determining adequacy and for and issuing the policy statement were estimated by assuming
that 5 persons would be necessary working for 15% of their time for a period of 2 years (5
persons X 2 years X 15% = 1.5 FTE).

Internal staff guidance must then be developed to implement the process and criteria in the
policy statement. The estimated resources for this are 4.8 FTE assuming that 6 persons would
be necessary working for 40% of their time for a period of 2 years (6 persons X 2 years X 40% =
4.8 FTE).

Implementation of the new criteria will also require that they be incorporated into the existing
Regulatory Analysis Guidelines (NUREG/BR-0058, Rev. 4). In response to the SRM on SECY-
12-0110 on Economic Consequences, the staff is now working to update guidance documents
integral to performing cost-benefit analyses in support of regulatory, backfit, and environmental
analyses, including NUREG/BR-0058, Rev. 4. Necessary resources are being budgeted
separately in conjunction with this effort. Incremental resources needed to incorporate defense-
in-depth criteria into this update are negligible. This update activity is expected to take an
additional 1 to 2 years.

Thus the staff’s estimate for total NRC resources needed for Improvement Activity 2 is
6.3 FTE over a time period of 3 to 4 years.

E. Pros and Cons
Pros:

Improvement Activity 2 supports the NRC strategic plan and the principles of good regulation in
the following ways:

o Promotes efforts that help ensure that licensees perform at acceptable safety levels.

o Provides a uniform and technically-justified concept of defense-in-depth for
nuclear power reactors

o Enhances risk-informed decisionmaking by more clearly defining one of the five
key principles: defense-in-depth

o Supports the NRC strategic plan effectiveness objective that NRC actions are high
quality, efficient, timely, and realistic.
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o Formalizes the defense-in-depth philosophy into a defined strategy for
addressing uncertainty

o With a common understanding of defense-in-depth, enables more efficient,
effective, consistent and timely decisions on safety issues

o Provides clear and timely guidance to applicants and licensees for submittal of
high-quality and timely license applications and risk-informed license amendment
requests

o Facilitates high quality implementation of Improvement Activity 1, if it is selected

Promotes openness, clarity, and reliability: criteria for adequacy of defense-in-depth for
regulatory actions are specified, resulting in a more predictable and stable regulatory
process

Supports the PRA policy statement for increased use of PRA technology to the extent
supported by the state-of-the-art that complements the NRC’s deterministic approach
and supports defense-in-depth.

Improves consistency with the international community on the concept of defense-in-
depth and provides international leadership on defining defense-in-depth and associated
decision criteria

It will be challenging to develop decision criteria with sufficient detail to achieve
consistency in applying those criteria to regulatory decisions regarding defense-in-depth.

The magnitude of any improvements in the overall level of safety for power reactors
under this improvement activity is uncertain.

F. How the NRC Staff's Proposal Resolves NTTF Recommendation 1

As stated in the introduction to this Enclosure, the NRC staff developed a problem statement
describing the issue that Recommendation 1 is directed at resolving. Implementation of
Improvement Activity 2 addresses the aspect of the problem statement involving how risk and
defense-in-depth should be addressed for an effective NRC regulatory response to new
information or unforeseen events or accidents. Improvement Activity 2 would define defense-in-
depth and develop decision criteria to support risk-informed regulatory decisions.

Table 1-2: Comparison of Improvement Activity 2 to NTTF Recommendation 1

NTTF Recommendation Activity 2
. [Establish] a logical, systematic, and | Activity 2 would develop a policy statement
coherent regulatory framework for defining defense-in-depth and develop
adequate protection that decision criteria to support risk-informed
appropriately balances defense-in- decisions

depth and risk considerations.
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Table 1-2: Comparison of Improvement Activity 2 to NTTF Recommendation 1

NTTF Recommendation Activity 2
1.1 Draft a Commission policy statement | Activity 2 would support development of
that articulates a risk-informed extended design-basis requirements
defense-in-depth framework that (which are addressed as Improvement
includes extended design-basis Activity 1) to the extent that these
requirements in the NRC’s requirements were needed to provide

regulations as essential elements for | adequate defense-in-depth.
ensuring adequate protection.

1.2 Initiate rulemaking to implement a Activity 2 in itself would not include any
risk-informed, defense-in-depth new rules. However, the need for
framework consistent with the above | additional rules to implement the
recommended Commission policy Commission's policy would be evaluated
statement. as part of Improvement Activity 1 and

Activity 2.

1.3 Modify the Regulatory Analysis Conforming changes would be made to the
Guidelines to more effectively Regulatory Analysis Guidelines as
implement the defense-in-depth appropriate.

philosophy in balance with the current

emphasis on risk-based guidelines.
1.4 Evaluate the insights from the IPE Activity 2 does not address this sub-

and IPEEE efforts ... to identify recommendation.

potential generic regulations or plant-

specific regulatory requirements.

Voluntary safety initiatives by Activity 2 does not address this sub-

licensees should not take the place of | recommendation.

needed regulatory requirements.

(NTTF Report, pp. 19, 21)

The current NRC regulatory approach | Activity 2 does not address this sub-

(requirements for design-basis recommendation.

events, beyond design-basis events,

and voluntary initiatives) has resulted

in a "patchwork" of regulatory

requirements and other safety

initiatives.

Table 1 in Attachment 4 to Enclosure 1 presents summary information on each improvement
activity for easy comparison showing the extent to which each improvement activity addresses
NTTF Recommendation 1.

G. Example of a Possible Outcome of Implementing Improvement Activity 2

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 |l
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.
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Improvement Activity 3: Clarify the Role of Voluntary Industry Initiatives in the NRC
Regulatory Process

I. Summary of Improvement Activity

This improvement activity would clarify the role of industry initiatives in the NRC'’s regulatory
processes by (1) re-affirming the Commission’s expectation that industry initiatives may not be
used in lieu of NRC regulatory action where a question of adequate protection of public health
and safety exists; (2) specifying when industry initiatives may be credited in the baseline case
for regulatory analyses; and (3) providing guidance regarding what type and level of licensee
documentation and NRC oversight is appropriate for future voluntary initiatives. Specifically,
this improvement activity would yield:

o Revisions to existing guidance to clarify the role of Type 2 industry initiatives

e Guidance for licensee documentation and NRC oversight of certain types of industry
initiatives (defined later in this enclosure) determined to be risk or safety significant

o A staff evaluation of whether the most risk/safety significant existing industry initiatives of
this type are being adequately maintained

Il. Background
A. History

The NRC has a long history of encouraging licensees and the nuclear industry as a whole to
take the initiative to address safety or other issues related to nuclear plant design and operation.

The NRC has on several previous occasions considered policy issues related to voluntary
commitments or initiatives. The decision to develop guidelines for using industry initiatives in
the regulatory process was an outgrowth of the Commission’s Direction Setting Initiative

(DSI) 13, which was published as part of SECY-97-303, “The Role of Industry (DSI-13) and Use
of Industry Initiatives,” dated December 31, 1997 (ADAMS Accession No. ML992950105), and
the associated April 16, 1998, staff requirements memorandum (SRM) (ADAMS Accession No.
MLO003753845). The staff proposed in SECY-99-063, “The Use by Industry of Voluntary
Initiatives in the Regulatory Process,” on March 2, 1999 (ADAMS Accession No.
ML992810068), to develop NRC guidelines for crediting industry initiatives in lieu of taking
regulatory action.

On May 27, 1999, the Commission issued an SRM (ADAMS Accession No. ML003752062)
approving the staff’'s recommendations in SECY-99-063. In this SRM, the Commission agreed
that the current regulatory framework does not preclude voluntary industry initiatives and that
existing regulatory processes can be used to support implementation of voluntary initiatives as
long as such initiatives will not be used in lieu of regulatory action where a question of adequate
protection of public health and safety exists. The SRM directed the staff to work with the
industry and other stakeholders in developing the guidelines for using industry initiatives. These
guidelines were developed and provided to the Commission in SECY-00-0116, “Industry
Initiatives in the Regulatory Process,” on May 30, 2000 (ADAMS Accession No. ML003718488).
In response to the June 28, 2000, SRM on SECY-00-0116 (ADAMS Accession No.
MLO003727346), the staff revised the proposed guidelines as directed by the Commission and
published them for public comment on August 31, 2000 (65 FR 53050).
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After reviewing the public comments, the staff found that some industry stakeholders perceived
the proposed guidelines on industry initiatives as imposing a burdensome obstacle to open and
candid interactions between the regulator and the industry. A public interest group stated that it
is “...categorically opposed to the regulatory retreat under way at the U.S. Nuclear Regulatory
Commission (NRC) under the guise of voluntary industry initiatives (in lieu of regulation)...The
NRC plans to supplant regulation with voluntary initiatives that are non-enforceable, remove the
public from the process, and fail to address significant safety issues....Proposed guidelines will
limit the ability of the public to meaningfully participate in the decisions that affect the health and
safety of our families, homes, and communities....” In view of the stakeholders’ reluctance to
embrace the proposed guidelines, the staff concluded that implementing this largely voluntary
process would be ineffective. Thus, in SECY-01-0121, “Industry Initiatives in the Regulatory
Process,” on July 5, 2001 (ADAMS Accession No. ML011630126), the staff requested
Commission approval to notify all stakeholders that the proposal to implement a new industry
initiative program and related guidelines would be withdrawn. The Commission approved, in an
SRM on August 2, 2001, (ADAMS Accession No. ML012140398). The program was withdrawn
by an August 20, 2001 notice in the Federal Register (66 FR 43597).

SECY-01-0121 defines three types of industry initiatives:

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.

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.

NUREG/BR-0058, “Regulatory Analysis Guidelines of the U.S. Nuclear Regulatory

Commission,” Revision 4, provides the most current descriptions of these three types of industry
initiatives:
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Industry initiatives can generally be put into one of the following categories:

(1) those put in place in lieu of, or to complement, a regulatory action to ensure that
existing requirements are met,

(2) those used in lieu of, or to complement, a regulatory action in which a substantial
increase in overall protection could be achieved with costs of implementation justifying
the increased protection, and

(3) those that were initiated to address an issue of concern to the industry but that may
or may not be of regulatory concern.

Issues related to adequate protection of public health and safety are deemed the
responsibility of the NRC and should not be addressed through industry initiatives.

The Fukushima Dai-ichi event highlighted that some measures previously put in place as
voluntary initiatives in the U.S. to deal with severe accidents (e.g., severe accident management
guidelines (SAMGs) and hardened vents), could have played a significant role in preventing or
mitigating the accident. However, NRC assessments performed after the Fukushima event
revealed that these specific examples were not subject to NRC inspection or enforcement
activities, ostensibly because they were not implemented by a legally-binding requirement.
These assessments found that the implementation and maintenance of these industry initiatives
did not, in some cases, provide the desired degree of confidence that the equipment or
procedures would have worked as the NRC had intended when an industry initiative was
accepted in lieu of taking a regulatory action. As discussed below, both the NTTF and the
RMTF expressed concerns that in some cases use of licensee voluntary initiatives has led to
inefficiencies and potentially less robust resolution of issues. The lack of oversight of such
initiatives, which has been NRC'’s practice, has resulted in the NRC not knowing the extent to
which voluntary industry initiatives have been implemented or maintained over time.

The NRC'’s ability to enforce industry initiatives is limited. An industry initiative is not directly
enforceable, but a licensee’s failure to meet a formal commitment could be the basis for a notice
of deviation and any associated finding would be captured by the Reactor Oversight Process.
Actions taken to address Type 2 industry initiatives are developed and implemented by
licensees outside the scope of existing regulatory requirements, and they can be documented in
written commitments. Traditional enforcement would not be possible, although an inspector
could write a notice of deviation from the licensee’s commitments. While a deviation is within
the enforcement guidance, it is not captured by the Reactor Oversight Process unless there is
an associated finding. A finding can be associated with a regulatory requirement or a licensee’s
self-imposed standard. In the case of deviations, a finding exists if the licensee failed to
implement a self-imposed standard, the issue was within the licensee’s ability to foresee and
correct and therefore should have been prevented, and the issue is more than minor in
accordance with Reactor Oversight Process program guidance. If the Reactor Oversight
Process inspection program issues a finding, the significance of the finding would be
determined in the significance determination process and it would be assigned a color. This
finding will be an input into the overall inspection level for the plant. Licensees could respond by
putting the finding into their corrective action program and by making changes to conform to the
regulatory commitment or by revising the regulatory commitment. One of the goals of
Improvement Activity 3 is to providing guidance regarding what type and level of licensee
documentation and NRC oversight is appropriate for future Type 2 industry initiatives. If NRC
oversight activities determine that multiple licensees are failing to implement or maintain a
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particular voluntary initiative, the NRC may conclude that the industry initiative was ineffective,
and that there may be a need for regulatory action (e.g., order, rulemaking) to address the
safety concern or substantial safety enhancement issue. Also, if a licensee failed to take timely
action to correct a deviation found to be of substantial safety significance for the facility (e.g., a
significance determination process rating of RED or YELLOW), the NRC could conclude that the
industry initiative was ineffective at the particular facility and that there may be a need for
regulatory action (e.g., plant-specific backfit).

B. Relationship to NTTF Recommendation 1
The NTTF stated that the current NRC regulatory approach includes the following:

e requirements for design-basis events with protection and mitigation features controlled
through specific regulations or the general design criteria 10 CFR Part 50, “Domestic
Licensing of Production and Utilization Facilities,” Appendix A, “General Design Criteria
for Nuclear Power Plants”)

e requirements for some “beyond-design-basis” events through specific regulations (e.g.,
station blackout, large fires, and explosions)

e voluntary industry initiatives to address severe accident features, strategies, and
guidelines for operating reactors"

The NTTF provided examples of voluntary industry initiatives:
e containment hardened vents for BWR Mark | designs
e some severe accident considerations (through the IPE and IPEEE programs)
e shutdown risk issues
o SAMGs
e Groundwater Protection Initiative

In several places in the NTTF report, the Task Force notes that voluntary initiatives have a place
in NRC's regulatory framework, but states that voluntary industry initiatives should not serve as
a substitute for regulatory requirements but as a mechanism for facilitating and standardizing
implementation of such requirements. The NTTF further notes that NRC inspection and
licensing programs give little attention to industry voluntary initiatives since there are no
requirements to inspect against.

The NTTF noted that voluntary industry initiatives had been valuable and useful in the past as a
mechanism for facilitating and standardizing implementation of ... [NRC] requirements. The
NTTF report cited the development of symptom-based emergency operating procedures (EOPs)
in the 1980s and development of the EDMGs following the events of September 11, 2001 as
just two examples of notable industry contributions to effective implementation of regulatory
initiatives.
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However, the NTTF noted potential problems with some voluntary industry initiatives —
specifically, those initiatives that were used to address safety concerns in lieu of the NRC
developing and issuing regulatory requirements. To demonstrate this point, the NTTF
requested that NRC inspectors collect information (Tl 2515/184) on how each licensee had
implemented SAMGs, a voluntary initiative. It also considered the results of an inspection
(T12515/183) of required activities related to mitigation strategies codified in 10 CFR 50.54(hh).
The NTTF wrote:

Through these two inspection activities, the Task Force also had the opportunity
to compare industry activities under a required program and a similar voluntary
initiative (i.e., EDMGs and SAMGs). Both programs had been effectively
implemented, including initial program formulation and licensee staff training.
Those programs are now 10 to 20 years old, and some licensees have
maintained both programs in a manner expected for an important safety activity,
including in terms of maintenance, configuration control, training, and retraining.
However, some licensees have treated the industry voluntary initiative (the
SAMG program) in a significantly less rigorous and formal manner, so much so
that the SAMG inspection would have resulted in multiple violations had it been
associated with a required program. The results of the SAMG inspection do not
indicate, nor does the Task Force conclude that, the SAMGs would not have
been effective if needed. However, indications of programmatic weaknesses in
the maintenance of the SAMGs are sufficient to recommend strengthening this
important activity.

In summary, the NTTF expressed its belief that voluntary industry initiatives could play a useful
and valuable role in the suggested framework. These voluntary industry initiatives should not
serve as a substitute for regulatory requirements but as a mechanism for facilitating and
standardizing implementation of such requirements. Although the topic of voluntary industry
initiatives is not specifically included in the NTTF Recommendation 1 or the related sub-
recommendations, the staff included the topic in this paper because it does generally relate to
improving the regulatory framework and it was not being addressed by other post-Fukushima
activities.

Table 1 in Attachment 4 to Enclosure 1 presents summary information on each improvement
activity for easy comparison of the activities by showing the extent to which each improvement
activity addresses NTTF Recommendation 1.

C. Relationship to RMTF Report

The RMTF report also expressed a concern regarding NRC’s handling of industry voluntary
initiatives in Finding PR-F-3: “The extent to which licensee activities undertaken as part of
voluntary industry initiatives can be credited has been a source of contention in the Reactor
Oversight Process and has reduced the efficiency of that process.”

Table 3 at the end of Enclosure 1 presents summary information on each improvement activity

for easy comparison of the activities by showing the extent to which each improvement activity
addresses the power reactor recommendations of the RMTF report.
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Ill. Detailed Description of Improvement Activity 3
A. Proposed Approach

Improvement Activity 3 would clarify the role of Type 2 industry initiatives in NRC’s regulatory
processes by (1) re-affirming the Commission’s expectation that industry initiatives may not be
used in lieu of NRC regulatory action where a question of adequate protection of public health
and safety exists; (2) specifying when industry initiatives may be credited in the baseline case
for regulatory analyses; and (3) providing guidance regarding what type and level of licensee
documentation and NRC oversight is appropriate for future voluntary initiatives. By “industry
initiative,” the staff is referring to proposals made by the nuclear power industry, e.g.,
commitments made by the Nuclear Energy Institute (NEI) on behalf of all licensees, or
proposals made by discrete groups of licensees and applicants, e.g., the BWR Owners Group.

As stated in the Background section above, industry initiatives can generally be classified as
one of three types. Improvement Activity 3 focuses 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 existing Type 2 industry initiatives include:

Low power/shutdown risk

Severe accident management guidelines

Heavy load lifts

Hydrogen igniter backup power for BWR Mark Ill and ice condenser containments

The scope of this proposed improvement activity is limited to voluntary initiatives proposed at a
high level during rulemaking activities and for application to all or a class of licensed facilities in
lieu of a generic regulatory requirement under consideration by the NRC. It does not address
implementation of plant-specific voluntary commitments made by licensees of individual
facilities.

In general, this activity would involve revisions to existing guidance. The revised guidance
would reiterate the current Commission policy that industry initiatives may not be used in lieu of
NRC regulatory action where a question of adequate protection of public health and safety
exists (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 revisions to
existing guidance would also direct that an industry initiative is credited in the baseline case as
defined in the Regulatory Analysis Guidelines (NUREG/BR 0058, Rev. 4) only when it is well
documented and there is a high likelihood that each licensee will effectively implement and
maintain the initiative over time.

'3 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.
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As a part of this proposed improvement activity, the staff will develop and implement an
integrated program for Type 2 voluntary industry initiatives. The program consists of the
following two elements. First, the staff intends to evaluate the current status of implementation
on those existing Type 2 initiatives which the staff believes are most risk significant or safety
significant. The staff will use risk insights to identify the existing Type 2 initiatives which are the
most risk and safety significant and then determine if the effectiveness of licensee
implementation of the initiative(s) is already monitored (directly or indirectly) under an existing
NRC oversight activity (e.g., inspections, performance indicators, reports). The staff would
verify those initiatives where an acceptable measure of effectiveness cannot be identified (e.g.,
one-time audit, inspection, or request for information). Based on the results of the verification
activity, the staff would take appropriate action, including pursuing a regulatory requirement.
The verification activities to ensure that certain existing industry initiatives are being consistently
maintained are within the staff’'s authority and do not require Commission approval. Second,
the staff would revise its policies and procedures to ensure that the staff monitors future Type 2
initiatives for continued effective implementation. The staff’s process will ensure that licensee
voluntary initiatives are well-documented and transparent to the public. Under the process,
licensees would report certain information regarding voluntary initiatives and notify the NRC if it
intends to change its decision to implement or maintain Type 2 industry initiatives which the
NRC has publicly identified and relied on as the basis for not pursuing rulemaking. If the
process includes rulemaking, staff would follow the routine process to request Commission
approval to institute such a rulemaking.

Table 4 at the end of this enclosure provides a partial listing of voluntary industry initiatives
identified by the staff.

B. Key Issues

There are several issues which the NRC staff considered in developing this improvement
activity:

1. Should a Commission policy statement be developed?

2. Should the existing approach be modified to allow less reliance on Type 2 voluntary
industry initiatives; for example by requiring a legally binding requirement once such
initiatives have been implemented?

3. Should the NRC staff perform a detailed assessment of Type 1 and/or Type 2 initiatives
to ensure they have been implemented and are being maintained?

Each of these issues is discussed in turn.

1. Should a Commission policy statement be developed? The NRC staff believes that the
Commission policy, as set forth in SRM/SECY-99-063, is clear and will be made more
readily accessible by including the policy in NRC internal guidance documents.
Therefore, the staff does not believe that a Commission policy statement is necessary.

2. Should the existing approach be modified to allow less reliance on Type 2 voluntary
industry initiatives; for example by requiring a legally binding requirement (e.g., rule or
order) once such initiatives have been implemented? The staff believes that the
proposed approach, which provides oversight for significant Type 2 initiatives and
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guidance on crediting such initiative in regulatory analyses, is sufficient to ensure that
these initiatives are implemented and maintained. Therefore, the staff does not
recommend a change in policy that would require legally binding requirements for all
Type 2 industry initiatives.

3. Should the NRC staff perform a detailed assessment of Type 1 and/or Type 2 initiatives
to ensure they have been implemented and are being maintained? The NRC staff
believes that its proposed activity to use a risk-informed approach to evaluate significant
Type 2 industry initiatives is a cost-effective way of providing reasonable assurance that
the most important industry initiatives are in place and being maintained. The two
inspection activities initiated after the Fukushima accident (SAMGs and hardened vents)
have already evaluated two very key industry initiatives and the staff is currently
developing proposed requirements to assure that these activities are implemented
properly. The staff reviewed existing Type 1 initiatives and concluded that sufficient
oversight and performance monitoring activities are in place. Therefore, the NRC staff
does not recommend a detailed assessment of Type 1 and non-significant Type 2
industry initiatives.

C. Expected Products
This improvement activity would result in the following:

e Reuvisions to existing guidance documents (e.g., Management Directives, Office
Instructions, and other guidance documents) to implement the current Commission
direction regarding voluntary industry initiatives

e Revision to the Regulatory Analysis Guidelines and procedures for preparing both plant-
specific and generic backfit analyses, specifying when Type 2 industry initiatives may be
credited in the baseline case.

¢ Revisions to inspection manual to better address industry initiatives

D. Estimated Resources and Schedule

Industry Resources

Industry resources are estimated to support the planned NRC audits of certain facilities to
evaluate the implementation effectiveness of certain existing safety-significant initiatives. For
the purposes of a resource estimate, it is assumed that the NRC would send 3 inspectors to
perform audits at six sites. Licensee support for an entrance meeting (6 person-hours), daily
support (48 person-hours), an exit meeting (6 person-hours), and responding to a follow-up
request for additional information (200 person-hours) plus administrative and management
support would cost approximately $180,000. This figure was rounded up to $200,000 for
conservatism.

NRC Resources

NRC resource estimates for developing the conceptual approach, criteria, and revising a
significant amount of internal staff guidance (Office Instructions, changes and additions to
Inspection Manual chapters, etc.) addressing how the NRC will address future voluntary
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industry initiatives were made by assuming that 4 persons would be necessary working for 25%
of their time for a period of 1 year (4 persons X 40% X 1 year = 1.0 FTE).

Implementation of the new criteria for crediting of voluntary initiatives will also require that they
be incorporated into the existing Regulatory Analysis Guidelines (NUREG/BR-0058, Rev. 4). In
response to the SRM on SECY-12-0110 on Economic Consequences, the staff is now working
to update guidance documents integral to performing cost-benefit analyses in support of
regulatory, backfit, and environmental analyses, including NUREG/BR-0058, Rev. 4. Necessary
resources are being budgeted separately in conjunction with this effort. Incremental resources
needed to incorporate new criteria for voluntary initiatives into this update activity are negligible.

Also, a screening review of existing voluntary initiatives to determine which initiatives would be
audited by the NRC would be done in parallel with the above activity and is estimated to require
4 persons working for 25% of their time for a period of 1 year (4 persons X 40% X 1 year = 1.0
FTE).

Additional audit/inspection resources to conduct the audits are not included as these resources
would be diverted from existing budgeted inspection activities. Completion of the audit activity
is expected to take an additional year.

Thus the staff’s estimate for total NRC resources needed for Improvement Activity 3 is
2.0 FTE over a time period of 2 years.

Resource Estimate for Possible NRC Rulemaking

The staff's process will ensure that licensee voluntary initiatives are well-documented and
transparent to the public. Under the process, licensees would report certain information
regarding safety-significant Type 2 voluntary initiatives and notify the NRC if it intends to change
its decision to implement or maintain Type 2 industry initiatives which the NRC has publicly
identified and relied on as the basis for not pursuing rulemaking. If the process includes
rulemaking, the staff estimates that such a rulemaking would be of average scope and
complexity and would require approximately 3.9 FTE over a time period of 3 years. Should this
occur, the staff would follow the routine process to request Commission approval to institute the
rulemaking.

E. Pros and Cons
Pros:

Improvement Activity 3 supports the NRC strategic plan and the principles of good regulation in
the following ways:

o Ensures that that the safety benefits from voluntary industry initiatives would be
consistently maintained over time by providing risk-informed regulatory oversight

o Facilitates monitoring and feedback to ensure that voluntary initiatives (whether used in
lieu of or to support implementation of regulatory requirements) are improved as needed

o Improves the clarity of NRC regulatory processes by providing guidance on the handling
of industry initiatives
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o Sets clear criteria for determining when and how voluntary industry initiatives
would be integrated into regulatory processes

o Clarifies and makes visible to all stakeholders how voluntary initiatives fit into the
NRC'’s regulatory framework

o Defines how industry initiatives should be addressed within NRC inspection and
oversight processes.

o Improvement Activity 3 may not support efficiency
o Licensees may be less likely to interact with the NRC on safety issues

o Licensees may be less likely to develop industry initiatives for Type 2 issues.

e Could result in industry backing away from initiatives if they are not given credit for their
implementation

e This approach may not be seen as going far enough to address voluntary initiatives
F. How the NRC Staff's Proposal Resolves NTTF Recommendation 1

Table 1-3 below presents summary information on Improvement Activity 3 showing the extent to
which it addresses NTTF Recommendation 1.

Table 1-3: Comparison of Improvement Activity 3 to NTTF Recommendation 1

NTTF Recommendation Activity 3
1. [Establish] a logical, systematic, and | Adds clarity by reaffirming existing
coherent regulatory framework for Commission policy regarding Type 1
adequate protection that initiatives and provides guidance and
appropriately balances defense-in- oversight for Type 2 initiatives, contributing
depth and risk considerations. to a systematic and coherent approach to
regulation.

1.1 Draft a Commission policy statement | Does not address.
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 Does not address.
risk-informed, defense-in-depth
framework consistent with the above
recommended Commission policy
statement.
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Table 1-3: Comparison of Improvement Activity 3 to NTTF Recommendation 1

NTTF Recommendation Activity 3
1.3 Modify the Regulatory Analysis Does not address, although Regulatory
Guidelines to more effectively Analysis Guidelines would be revised
implement the defense-in-depth regarding when to credit voluntary industry

philosophy in balance with the current | initiatives in the baseline case.
emphasis on risk-based guidelines.
1.4 Evaluate the insights from the IPE Does not address.
and IPEEE efforts ... to identify
potential generic regulations or plant-
specific regulatory requirements.

Voluntary safety initiatives by Addresses by re-affirming Commission's
licensees should not take the place of | expectation that industry initiatives may not
needed regulatory requirements. be used in lieu of NRC regulatory action

(NTTF Report, pp 19, 21) where a question of adequate protection of

public health and safety exists.
Strengthens expectations beyond the
status quo for use of voluntary initiatives in
cost-justified substantial safety

enhancements.
The current NRC regulatory approach | Improvement Activity 3 adds formal
(requirements for design-basis structure and NRC oversight to address

events, beyond design-basis events, | the concerns identified by the NTTF with
and voluntary initiatives) has resulted | voluntary industry initiatives.

in a "patchwork" of regulatory
requirements and other safety
initiatives.

Table 1 in Attachment 4 to Enclosure 1 presents summary information on each improvement
activity for easy comparison showing the extent to which each improvement activity addresses
NTTF Recommendation 1.

G. Example of a Possible Outcome of Implementing Improvement Activity 3

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 baseline 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.
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H. Staff Evaluation of Alternative Approaches to Address Voluntary Industry Initiatives

The Recommendation 1 Working Group and the Steering Committee conducted a detailed
evaluation of three different approaches for addressing the concerns on voluntary industry
initiatives identified by the both the NTTF and the RMTF. They include:

Approach #1 - Credit initiatives in regulatory analyses only if highly likely to be
implemented and maintained in the future; increase NRC oversight of
significant voluntary industry initiatives

Approach #2 - Explore change in current Commission policy
Approach #3 — Maintain Status Quo on Voluntary Industry Initiatives
Additional details on the development of the NRC’s current policy on voluntary initiatives and the

specific considerations addressed by the staff in its evaluation of these different approaches are
provided in Attachment 3 to this Enclosure.

HOW THE STAFF’S REGULATORY FRAMEWORK RECOMMENDATIONS WOULD
ADDRESS THE RMTF RECOMMENDATIONS FOR POWER REACTORS

The Chairman’s Tasking Memorandum on June 14, 2012, (ADAMS Accession No.
ML121660102) directed the staff to “consider the regulatory framework recommendations for
power reactors provided in the RMTF report [NUREG-2150] in its development of options for
implementing NTTF Recommendation 1.” The Chairman’s memorandum also directed the staff
to “review NUREG-2150 and provide a paper to the Commission that would identify options and
make recommendations [responding to the RMTF recommendations].” This separate effort is
now being performed by the Risk Management Regulatory Framework (RMRF) working group,
which has been coordinating closely with the NTTF Recommendation 1 working group.
Commission direction on Recommendation 1 will inform future actions taken regarding the
RMRF. Accordingly, Table 2 of Attachment 4 shows how the proposed Recommendation 1
improvement activities would address the RMTF recommendations for power reactors in
NUREG-2150. The staff believes that the new design-basis extension category proposed under
Improvement Activity 1 could serve as a logical foundation which the staff can build upon when
developing its plan to address the RMTF report recommendations for establishing a Risk
Management Regulatory Framework. Similarly, the proposed establishment of a definition and
criteria for adequacy of defense-in-depth under Improvement Activity 2 will be a key component
of the risk-informed and performance-based defense-in-depth approach proposed by the RMTF
under the Risk Management Regulatory Framework.
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ATTACHMENT 1

Staff Estimate of the Safety Benefits and Costs of Upgrading Existing PRAs
to Meet Phase 4 of the Commission’s Phased Approach to PRA Quality
for Use in Support of Improvement Activities 1 and 2

Purpose

In this SECY paper, the staff noted that the issuance of a rule requiring Part 50 licensees to
upgrade plant-specific PRAs to support a plant-specific design basis extension category
approach under Improvement Activity 1 and to support the implementation of criteria for
determining the adequacy of defense-in-depth under Improvement Activity 2 was not justified
due to (1) the high cost of such a requirement and (2) the low anticipated level of safety
benefits.” The purpose of this attachment is to provide the staff’s analysis of the safety benefits
and costs of promulgating a regulation requiring licensees to perform and update PRAs to a
level of quality and completeness sufficient to make fundamental changes to a plant’s licensing
basis. Such PRAs could then be used in conjunction with regulatory framework changes that
would (i) require the addition of some currently unregulated events or accidents to the new
design-basis extension category of regulatory requirements that are now considered to be
beyond design-basis requirements; (ii) permit licensees to re-designate existing design-basis
requirements with low risk significance as “design-basis extension” requirements where less
stringent levels of mitigation would be allowed; and (iii) permit licensees to eliminate certain
non-risk-significant existing design-basis requirements. This plant-specific regulatory framework
approach, which was considered but not selected by the NRC staff, is described further in
Attachment 2 to Enclosure 1 where it is designated as Approach #1.

I. Estimated Safety Benefits of PRAs for Use in Support of Improvement Activities 1 and 2

The staff does not believe that a regulation requiring current licensees to develop and maintain
a PRA can be justified at this time as necessary to implement Improvement Activities 1 and 2.
A regulation requiring current licensees to perform a PRA would constitute backfitting under the
Backfit Rule, 10 CFR 50.109, and be inconsistent with the comparable issue finality provisions
in 10 CFR Part 52. Accordingly, such backfitting or inconsistency with issue finality provisions
may not be imposed on licensees unless they demonstrate a substantial safety benefit (current
guidance specifies a decrease of at least 1E-5/yr in CDF or a decrease of at least 1E-6/yr of
LERF) and the burden associated with the backfitting is justified by the safety improvement
(currently $2000 per person-REM averted). Based on currently available information, the NRC
staff believes that a PRA regulation would be unlikely to identify substantial safety
improvements beyond those that the current regulatory processes are capable of identifying.

For Improvement Activity 1 at the outset, safety improvements would only occur if the PRA
provides risk information supporting licensee action or NRC adoption of a regulatory
requirement which had previously been rejected on the basis of incorrect or incomplete risk
information, or if the PRA identifies a previously unknown safety issue. The likelihood of such a
circumstance is deemed relatively low by the staff, for the following reasons:

1 Only the safety benefits of having a PRA are discussed in this attachment. Other potential benefits
can result from having an updated PRA. Such benefits could include, but are not limited to, increased
plant reliability and availability, decreased licensing costs, and increased plant operational flexibility.
Because these factors are ancillary to the NRC’s mission which is focused on safety and security, the
staff did not attempt to estimate benefits other than those directly related to safety.



All currently operating plants have PRAs that were initially developed from the
IPE/IPEEE program that was a search for safety-significant vulnerabilities. Vulnerability
was not defined but was generally applied at risk levels below the substantial safety
benefit values. Vulnerabilities can be identified with conservative PRAs but may be
missed with non-conservative PRAs. Internal events PRA models have improved
significantly since the IPE/IPEEE models but have not identified any significant non-
conservatism which could now result in previous unidentified vulnerabilities. Some
vulnerabilities have been identified and fixed but any backfitting activities that could have
been undertaken as a result of these reviews should already have been completed.
However, recent activities mandated by Congress and the Commission to evaluate
external events risk which may have been non-conservatively evaluated in the IPEEEs
should be capable of identifying vulnerabilities; these vulnerabilities will be addressed as
part of other ongoing efforts in response to the Fukushima events.

The NRC staff evaluated and summarized the risk profiles of the operating fleet as
reported by all licensees in the IPE and IPEEE program in NUREG-1560, “Individual
Plant Examination Program: Perspectives on Reactor Safety and Plant Performance,”
and NUREG-1742, “Perspectives Gained from the Individual Plant Examination of
External Events (IPEEE) Program.” These summaries identified only SBO as an issue
where the results for some plants indicated that additional backfit evaluations may have
been able to justify the costs of actions beyond those required by the SBO rule. The
available estimates did not exceed levels for which backfitting actions would normally be
required, however, and plant specific backfits were not pursued.

The Generic Safety Issues program has evaluated the generic risk of many issues using
PRA techniques and closed or acted on these issues according to the risk results. In
some cases these activities lead to backfits or more generally to development of new
rules (ATWS, SBO) and, aside from a small number of new issues under evaluation, any
backfitting or rulemaking activities that could have been undertaken as a result of these
reviews should also have been completed. The program is still in place and new generic
issues will be added as applicable.

The environmental impact evaluation for license renewal requires plant-specific
evaluation of the costs and benefits of safety improvements. The few cost beneficial
modifications that have been identified in the approximately three-quarters of the fleet
that have extended their licenses are generally based on very low cost and low (i.e., not
substantial) benefit. Any backfitting activities that could have been undertaken as a
result of these reviews should also have been completed.

Many plants have used their PRAs to support requests for risk-informed licensing
actions resulting in acceptably small increases in risk. Consistent with guidance in
Regulatory Guide 1.174, changes to in-service inspections, in-service testing, allowed
outage times have been requested and granted. Other more substantive changes such
as implementation of the risk-informed fire protection rule, implementation of the 10 CFR
50.69 treatment requirements, and the transition to risk-managed technical
specifications (Technical Specification Initiative 4b) have been and continue to be
pursued. Although not a search for substantial safety benefits, the quantitative
information provided in these applications includes risk estimate values which could
identify substantial risk contributors, the mitigation of which could be considered in a
backfit evaluation.



o The Reactor Oversight Process uses PRA techniques to estimate the risk of particular
plant configurations and events associated with performance deficiencies. Although not
a search for substantial safety benefits, the quantitative information provided in these
applications includes risk estimate values which could identify substantial plant specific
risk contributors, the mitigation of which could be considered in a backfit evaluation.

o The NRC Accident Sequence Precursor program provides annual, in-depth evaluations
of the risk implications of observed events. Although not a search for substantial safety
benefits, the quantitative information provided in these evaluations includes generic risk
estimate values which could identify substantial risk contributors, the mitigation of which
could be pursued in a backfit evaluation.

e The NRC SPAR program has developed PRAs for every operating reactor using
standardized methods. The results of these SPAR models were compared with licensee
PRA model results. Although not a search for substantial safety benefits, the
quantitative information provided in these evaluations includes risk estimate values
which could identify substantial plant specific risk contributors, the mitigation of which
could be pursued in a backfit evaluation.

¢ NRR Office Instruction LIC-504, “Integrated Risk-Informed Decision-Making Process for
Emergent Issues,” sets forth an internal NRR process which describes making and
documenting risk-informed decisions regarding what action the NRC should take in
response to a potentially significant emergent issue at a US nuclear power plant. When
feasible, this process develops risk estimates associated with the emergent issue as well
as the proposed changes in risk associated with any proposed regulatory action. A
number of LIC-504 evaluations have been performed to date. The quantitative
information provided in LIC 504 evaluations includes risk estimate values which could
identify substantial plant specific or generic risk contributors, the mitigation of which
could be pursued in a backfit evaluation.

For Improvement Activity 2 on defense-in-depth, the determination as to whether a given issue
challenges the defense-in-depth or whether any particular plant design provides adequate
defense-in-depth might be enhanced if plant-specific risk information were available through a
plant-specific PRA model meeting the Phase 4 level of quality. However, Improvement
Activity 2 may be accomplished in an acceptable manner using risk information obtained from
SPAR models or the licensees’ current PRAs supported, as necessary, by an evaluation of the
technical adequacy of the PRA to address the issue under consideration. Note also that a key
purpose of defense-in-depth is to compensate for certainties (i.e., events do happen; equipment
does fail) and for uncertainties, including uncertainties in PRA models. That is why defense-in-
depth is a separate element of risk-informed regulation, which has five key principles™®.
Therefore, while true risk, if known, would “inform” the number of defenses that might be
appropriate for a given hazard, risk as calculated by a PRA, given uncertainty including
incompleteness, should be used with caution to influence decisions on the adequacy of the
number of defenses between the radiological hazard and the public.

'® The five key principles of risk-informed regulation are: (1) compliance with regulations unless an
exemption is sought; (2) maintenance of adequate safety margins; (3) maintenance of adequate
defense-in-depth; (4) any risk increases are small and consistent with the Commission’s Safety Goal
Policy Statement; and, (5) any change should be monitored using performance measurement
strategies.



For these reasons and based on currently available information, the staff believes it would be
difficult for the NRC to justify, using the existing quantitative cost/benefit and backfitting analysis
approaches, promulgating an NRC regulation mandating PRAs for current nuclear power
reactor licensees to support Improvement Activities 1 and 2.

Il. Estimated Costs of Requiring Licensees to Upgrade Existing PRAs

This section explains how the staff developed its estimate of the costs of requiring nuclear
power plant licensees to upgrade their existing PRAs to an acceptable level of scope and quality
sufficient to support making fundamental plant-specific changes to the current licensing basis of
individual plants. Such licensing basis changes could include: (i) the addition of some currently
unregulated events or accidents to the new design-basis extension category of regulatory
requirements that are now considered to be beyond design-basis requirements; (ii) re-
designation of existing design-basis requirements with low risk significance as “design-basis
extension” requirements where less stringent levels of mitigation would be allowed; and (iii)
elimination of certain non-risk-significant existing design-basis requirements. A PRA of Phase 4
scope and quality would be also adequate to inform the defense-in-depth decision criteria
associated with Improvement Activity 2, although a PRA of lesser scope and quality would also
be sufficient.

Background

On November 2, 2012, the NRC staff provided to interested stakeholders its initial cost estimate
of a PRA that would be sufficient to make fundamental changes to a plant’s licensing basis.
Both NEI and the PWROG provided information indicating that the staff's estimates were
substantially low. This section provides the staff's detailed estimate for a PRA that would meet
Phase 4 of the Commission’s graded quality initiative, which is what the staff believes would be
necessary to support the establishment of a plant-specific licensing basis.

The staff evaluated whether the NRC should amend its regulations to require current nuclear
power plant licensees to upgrade their existing PRAs to a level of PRA quality sufficient to
support a regulatory framework embodying plant-specific licensing basis based upon risk-
informed considerations. Because such a regulatory framework approach would allow both the
NRC and licensees to reduce certain existing regulatory requirements, the staff believes it
essential that existing plant PRAs used to determine the plant-specific risk profiles of these
facilities be upgraded to have acceptable scope, technical adequacy, and quality.

Because this regulatory framework approach would require rulemaking, it must be evaluated by
performing both a regulatory analysis and a backfit analysis."” Thus, it is important to know the
cost of requiring licensees to upgrade their existing PRAs to a level that would support
establishing and maintaining site-specific licensing bases for each reactor facility.

' A backfit analysis would be required, in addition to a regulatory analysis, because the contemplation of
both the NTTF and the RMTF is to conduct rulemaking to apply the new regulatory framework to
existing nuclear power plants. Such an imposition would constitute backfitting. Plants licensed under
10 CFR Part 52, and design certifications under Part 52 already have PRAs as required by regulation.
Therefore, it would be unnecessary to backfit those plants and designs and the issue finality provisions
of Part 52 need not be addressed.



Initial Staff Estimate of PRA Cost

The NRC staff’s first estimate of the cost of upgrading PRAs to support a site-specific licensing
approach was described in an option summary document made public on November 2, 2012
(ADAMS Accession No. ML12296A096). Among other alternatives, this document analyzed an
Option 4b which was patterned after the design-enhancement category approach recommended
by the RMTF. The staff’s original estimate for the one-time costs of upgrading licensee PRAs is
shown in Table 1 below.

Table 1. Original Staff Cost Estimate of Industry Cost for Upgrading PRA to All Mode, All
Initiating Events

Industry Costs Hours per No. of Labor Implementation
action actions rate cost
Upgrade plant-specific PRA 3120 68 $105 $22,276,800
Peer review plant specific PRAs 624 68 $105 $4,455,360
Total [$26,732,000*
IAverage licensee cost per unit $393,000*

*Numbers rounded to the nearest thousand dollars

The staff then estimated the present value of the annual cost to maintain those PRAs
throughout the average remaining estimated lifetime (27 years) of the operating reactor fleet
($21,000 per unit for 104 plants for a total of $2,184,000 per year for 27 years) resulting in
$42,000,000 at 3% discount and $28,000,000 at 7% discount rate. Thus, the total costs of the
PRA requirement were initially estimated to be $68.7 million (@ 3% discount rate) or $54.7
million (@ 7% discount rate).

Stakeholder Comments on the Initial Staff Estimates

The staff requested public comments on its November 2012 option summary document in late
2012. The staff received comments from the Pressurized Water Reactors Owners Group
(PWROG) and the Nuclear Energy Institute (NEI). Among other comments provided, both
commenters stated that the NRC'’s initial PRA cost estimates were substantially underestimated.
The comments of the PWROG and NEI are presented separately below.

Pressurized Water Reactors Owners Group Comments

In its December 12, 2012, comment submission letter, the PRWOG provided the following
detailed cost estimates for upgrading existing licensee PRAs:

Table 2. PWROG Cost Estimates for Upgrading Various Types of PRAs

Scope Low Estimate High Estimate
Internal Events (including Internal flooding) $500,000 $1,500,000
Fire $1,500,000 $3,000,000
Seismic $1,500,000 $3,000,000
Other External Events $250,000 $500,000
LPSD/SFP $200,000 $300,000




| Other [ $100,000 [ $200,000

Based on the above estimates, the total industry cost of model upgrades would range from
$168,700,000 to $339,200,000 if it is assumed that only 17 of the 68 sites require significant
upgrades to their internal events PRA and an upgraded fire PRA. This PWROG estimate
indicates that the initial NRC estimates of the required resources for development of full-scope,
all-modes PRA models sufficient to support the proposed regulatory framework are
underestimated by up to a factor of 12.

The PWROG stated that peer review costs were also underestimated by the NRC. Estimates
provided by the PWROG for each peer review, excluding utility support, are as follows:

Table 3. PWROG Cost Estimates for Peer Reviews

Scope Partial Review Full Review
Internal Events, Other External Events, and LPSD $60,000 $90,000
Fire and Seismic $70,000 $124,000

As discussed above, if it is assumed that 17 of the 68 sites require fire and internal events PRA
peer reviews, the total industry cost of required PRA peer reviews, including approximately 160
hours of utility labor per review, is $26,282,000 to $37,364,000. Thus, the PWROG estimated
that PRA upgrade costs would range from $195 million to $377 million. The PWROG did not
provide estimates of the annual costs for licensees to maintain their upgraded PRAs.

Nuclear Energy Institute Comments

In its December 13, 2012, comment submission letter, the Nuclear Energy Institute provided the
following cost estimates for upgrading existing licensee PRAs:

Table 4. NEI PRA Cost Estimates

Scope Development Cost Peer Review Peer Review Annual
Range Cost Range Finding Resolution | Maintenance
Cost Range Cost Range
Internal $600,000 - $90,000 - $75,000 - $125,000 -
Events $4,000,000 (Note 1) $150,000 $250,000 $150,000
Fire $1,500,000 - $350,000 - $130,000 - $50,000 -
$4,000,000 (Note 2) $625,000 $500,000 $250,000
(Note 3)
Seismic $1,500,000 - $150,000 - $200,000 - $100,000 -
$3,500,000 $250,000 $250,000 $150,000
(Note 4)
Notes:

(1) The majority of the fleet upgraded existing internal events PRAs to meet the
ASME/ANS PRA Standard; the lower end of this range reflects plants that used this
approach while the upper end represents those plants that undertook a substantial
model reconstruction.

(2) The lower end of this range reflects the fact that not all plants include fire
modeling and circuit analysis in their Fire PRA development costs.



(3) The upper end of this range reflects the fact that some plants had to do
substantial documentation work to support their Fire PRA peer reviews.

(4) As no final Seismic PRA Peer Review report has been issued, these are
estimates.

NRC Staff Cost Estimate

After reviewing the cost estimates provided by the PWROG and NEI, the NRC staff made its
own estimate using the more detailed incremental PRA upgrade costs provided by the PWROG,
added annual PRA maintenance costs similar to those provided by NEI, and applied them to the
staff’'s estimate of the overall scope and quality of PRAs across the current operating reactor
fleet.

As can be seen from Table 5 below, the staff’s estimate of the present value of the total costs of
a PRA requirement range from $702 million (@ 7% discount rate) to $865 million (@ 3%
discount rate).



Table 5. Cost Estimates for Existing Plants to Upgrade PRAs to Achieve Phase 4 of the
Graded Quality Initiative®

Type of PRA | Number of Cost of Cost of Peer ReSiZ?/s gol:r)ner?qrent Implementation
activity Sites (1) | Upgrade (2) | Review (3) Resolution (3) Cost
Internal PRA * * *
Major upgrade 30 $1,500,000 $150,000 $250,000 $57.0M
Internal PRA * * *
Minor upgrade 31 $500,000 $90,000 $75,000 $20.6M
Fire PRA
Major upgrade 30 $4,000,000 | $625,000* $500,000* $153.8M
(4)
Fire PRA
Minor upgrade 31 $200,000 $90,000(7) $75,000(7) $11.3M
(4)
Seismic PRA
Major upgrade 30 $3,000,000* | $250,000* $250,000 $105.0M
(8)
Seismic PRA
Minor upgrade 31 $20(%’)000 $90,000 (9) $75,000 (10) $11.3M
(8)
Other PRA
Upgrades (6) (6) (6) (6)
Total $359.0M
Annual Maintenance gggg;&ﬂ(g)

(1) This table uses 61 sites for the purpose of developing the estimate. The NRC 2013-2014
Information Digest (NUREG-1350, Volume 25, dated August 2013 (ADAMS Accession No.
ML13241A207)), states that as of June 30, 2013, there were 62 commercial reactor sites
including Vermont Yankee Nuclear Power Station. However, the operator of Vermont Yankee
Nuclear Power Station announced plans to permanently cease operations, so that site was
removed and a total of 61 sites was used in the table.
(2) All sites will require at least minor upgrades to appropriately clean up and develop final
documentation of the technical adequacy of their PRAs.
(3) All sites will require a new Peer Review (perhaps 3 or 4 sites have a new, post-2009 peer
review, but that fact is not reflected in this table). This is not currently required but experience
with NFPA-805 indicates that uncertainties arising from (sometimes 14 year old) peer reviews
supported by a series of “focused scope” reviews are a major obstacle to swift and efficient
NRC PRA quality determination.
(4) PWROG estimated $1,500,000 to $3,000,000 for fire PRAs. This has been changed to
$200,000 for plants with recent fire PRAs, and $4,000,000 to perform a fire PRA.

(5) This cost range represents the 7% and 3% net present values of annual maintenance at 61
sites by 2 additional full time employees at each site over an average remaining number of life-
years per site of 24 years. Maintenance includes PRA analysts to review new information and
all plant changes and incorporate changes in PRA as needed.

'® Phase 4 is described in Staff Requirements Memorandum — COMNJD-03-0002 — Stabilizing the PRA
Quality Expectations and Requirements.



(6) Insufficient information was available to estimate costs associated with upgrading PRAs to
include “other initiating events.”

(7) Industry low peer review was 350,000 for review, 130,000 for resolution but low values for
internal events peer reviews seem more applicable.

(8) Industry is currently reevaluating their expected ground motion hazards to determine
whether a Seismic risk assessment will be required. These reevaluations will be completed by
the second quarter of 2014. For planning purposes, a reasonable estimate assumes that %2 of
the facilities will need to perform a risk assessment to fulfill the 50.54f letter requirements.

(9) Values estimated to be the same as a fire PRA minor upgrade.

* Estimate taken for PWROG Cost estimate report — high estimates used for Major updates, low
estimates used for Minor updates.



ATTACHMENT 2

Staff Evaluation of Alternative Approaches to Develop a New Category for
Beyond Design-Basis Events and Associated Requirements

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 are presented below:

Would the approach be generic, plant-specific, or a hybrid?

Would the category be for adequate protection, safety enhancement, or both?

Would a plant-specific PRA regulation be required?

Would the new category be applicable to new reactors only, or also to operating plants?
Would the category be populated on a forward-looking or retrospective basis?

aobrwn=

The various combinations of possible answers to the five questions could result in substantially
different approaches to develop a new category of accidents or events. The NRC staff
considered the various combinations of answers to these questions and selected the following
three approaches for establishing a new category to analyze in detail before making a
recommendation on this proposed improvement activity.

o A plant-specific approach using NRC-required plant-specific PRA models

e A plant-specific approach using generic risk information and plant-specific risk insights
developed by an expert panel established by the licensee

e A generic approach without a PRA requirement, which would use available risk insights
from licensee PRAs, NRC risk studies (e.g., SOARCA; Level 3 PRA Project), and SPAR
models

The WG believes there are three reasons why the NTTF and RMTF recommended creating and
populating a new category of events and accidents:

o Toincrease safety,
o Toincrease coherency of how our regulations address safety issues, and
o Toreduce unnecessary licensee burden.

The WG evaluated the three different approaches for establishing a new category against these
criteria to develop its recommended approach.

Approach #1: Plant-Specific Approach Using NRC-Required Plant-Specific PRA Models

This approach is modeled after the approach recommended by the RMTF as described in
NUREG-2150, Appendix H, Alternatives 2 and 3. Licensees would be required to perform plant-
specific PRAs meeting standards specified by the NRC. The PRA results would be analyzed to
identify plant-specific event sequences which exceeded threshold criteria also specified by the
NRC. The threshold criteria could be risk-informed or could be augmented to consider cost
effectiveness. Event sequences exceeding the thresholds would be required to be mitigated by
licensees to reduce risk to meet acceptance criteria established by the NRC.

The WG’s evaluation of Approach #1 concluded that it would be the most thorough and
systematic approach. It would be consistent with current Commission policy to increase the use
of PRAs and to increase safety of new reactors by using PRAs to perform severe accident



evaluations. The WG agrees that the PRAs utilized by this approach could identify some plant-
specific risk outliers that could not be identified by generic approaches. Thus, Approach #1
could increase safety by identifying and requiring licensees to mitigate plant-specific risk
outliers. However, the WG believes there is substantial uncertainty regarding the magnitude of
such safety increases. The capability of PRAs to identify unforeseen safety issues is limited
because PRAs cannot identify unknown phenomena or scenarios not already incorporated into
the PRA models. The NRC staff believes that Approach #1 is not likely to result in major safety
benefits because all operating reactors have PRAs (of varying quality) and have used them to
search for site-specific vulnerabilities (i.e., Generic Letter 88-20). Licensees also use PRAs 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 to propose risk-
informed alternatives to regulatory requirements (e.g., changes to Technical Specifications and
in-service inspection programs). Therefore, it is likely that some potential vulnerabilities and
some opportunities to reduce unnecessary burden that might be identified by a PRA have
already been identified. Also, ongoing post-Fukushima actions and other external hazards
reviews are addressing site-specific vulnerabilities related to seismic and flooding events (e.g.,
Recommendations 2.1 and 2.3). And finally, the other post-Fukushima activities, including the
station-blackout/mitigation strategies Orders and rulemaking, are addressing a wide range of
potential safety issues which will result in further reductions in overall risk.

Approach #1 may reduce stakeholders’ (both internal and external) perception of the overall
coherency of NRC’s regulatory framework. The overall coherence of NRC’s regulatory
framework for power reactors has depended, from a historical perspective, on a comprehensive
set of generic safety requirements addressing a complete set of external events, physical
phenomena, and plant conditions and accidents that determined the fundamental basis for
radiological health and safety. The staff recognizes that some NRC regulations for power
reactors are written to take into account plant-specific (and site-specific) information, primarily in
the area of consideration of natural phenomena. Nonetheless, most NRC technical
requirements for power reactors are written to apply “generically” (if not to all plants, to all plants
of a class or design as specified in the regulation, e.g., all boiling water reactors). These
“generic” regulations are applied (absent an NRC exemption) uniformly to all plants within the
class. Approach #1 differs significantly from this existing regulatory framework paradigm, by
allowing a plant-specific determination of the technical requirements based upon plant-specific
risk information. Mandating the use (as opposed to allowing the voluntary use) of a plant-
specific approach for determining the technical requirements may result in the growing
irrelevance of NRC generic technical requirements to the new plant-specific regulatory
framework inasmuch as the technically-relevant requirements would be reflected in each plant’s
licensing basis/design basis. Consequently, industry stakeholders may seek to remove the
“generic” technical requirements from the NRC’s generic regulatory framework on the basis that
they are no longer necessary to safety. While the staff believes that the generic technical
issues must be retained in the NRC’s regulations if only to specify the technical matters which
applicants and licensees must address, the staff also believes that much of the “prescriptive”
and perhaps even some aspects of the current performance-based requirements would not be
needed under Approach 1 and could result in significant rewriting of the full set of technical
regulations. The rewriting activity, as well as each licensee’s actions to demonstrate
compliance under a plant-specific approach, would require significant resource expenditures by
both the NRC and licensees. Moreover, there may be reductions in NRC’s regulatory efficiency
as individual plants’ licensing bases diverge, making it more difficult for the NRC to identify
evolving trends and problems. Divergence of licensing bases may also make it more difficult for
the industry (or discrete segments, such as owners groups) to effectively develop common
approaches for resolving emerging issues.



On the other hand, if the NRC adopts a new regulatory paradigm of implementing risk-informed
regulation on a plant-specific basis under Approach #1, and on that basis removes or rewrites
unnecessary generic requirements, then the result would be greater overall coherence
between the regulatory framework and both the plant-specific licensing bases and the risk
profiles across the entire fleet of plants.

Approach #1 may reduce public confidence in NRC’s regulatory processes, not only because of
the possible perceived lack of coherence, but also because PRA results and supporting
information/analyses are not transparent to and easily understood by many members of the
public. During public meetings related to Recommendation 1, some stakeholders have
expressed a lack of confidence in PRA results and urged the NRC not to implement a new
regulatory framework based on PRA.

Approach #1 could reduce unnecessary licensee burden because the plant-specific PRAs
could also be used to identify existing NRC requirements that are not risk-significant at certain
plants and thus could be reduced without significantly affecting overall facility risk. However,
there are significant costs associated with upgrading existing PRA models'®, maintaining the
models, and inspecting the plant-specific licensing bases.

Therefore, the WG did not further consider Approach #1 because it is costly for existing Part 50
licensees and has uncertain safety benefits. The staff’s detailed estimates of the benefits and
costs of a rule requiring licensees to perform and update PRAs for use in this regulatory
framework approach is provided in Attachment 1 to Enclosure 1.

Approach #2: Plant-Specific Approach Using Generic Risk Information and Plant-Specific
Risk Insights Developed by an Expert Panel Established by the Licensee

Instead of requiring licensees to perform plant-specific PRAs, Approach #2 would require
licensees to use expert panels to evaluate generic risk information and develop plant-specific
risk insights to identify risk outliers for further mitigation and to identify existing, non-risk-
significant requirements which could be reduced to eliminate unnecessary licensee burden.

The WG believes that expert panels (without having the benefit of an up-to-date plant-specific
PRA) might not be able to identify plant-specific risk outliers. Thus, there is uncertainty over
whether this approach could increase safety.

The WG also believes that without the benefit of a plant-specific PRA, expert panels might have
trouble identifying existing, non-risk-significant requirements which could be reduced. Thus the
WG believes that recommendations on how to reduce existing requirements to eliminate
burden might be subjective and inconsistent from plant to plant.

Because Approach #2 would be based upon the same plant-specific regulatory framework
paradigm as Approach 1, Approach #2-may also reduce stakeholders’ (both internal and
external) perception of the overall coherency of NRC’s regulatory framework. Similarly,

"% Costs for existing Part 50 licensees to perform and maintain PRAs consistent with the NRC-endorsed
industry consensus standards have been estimated by the NRC and industry to be in the range of
several hundred million dollars. The staff qualitatively estimated only the safety benefits that could
result from requiring PRAs. The staff did not attempt to estimate the potential non-safety benefits that
could result from having PRAs.



successful implementation of Approach 2 could increase overall coherence between the
regulatory framework and the plant-specific risk profiles across the entire fleet of plants.

Approach #2, like Approach #1, may reduce public confidence in NRC’s regulatory processes
because of the perceived lack of coherence and because risk information and supporting
information/analyses are not transparent to and easily understood by many members of the
public. Additionally, because Approach #2 uses expert panels instead of quantitative PRAs to
consider risk information, some stakeholders might not be convinced that licensee expert panel
reviews could be conducted in an objective and unbiased manner. Thus, Approach #2 has an
additional factor which may result in reduced public confidence in the NRC’s regulatory
oversight which is not present under Approach #1.

Furthermore, this approach would be very difficult for the NRC staff to implement. The NRC
would have to specify criteria and thresholds for licensees to use to identify which risk outliers to
mitigate and which non-risk significant existing requirements could be reduced. Without having
a PRA updated to comply with NRC-endorsed industry standards, the WG believes it would be
difficult to implement consistent regulatory oversight of applicants and licensees. It may also
result in inconsistency in the level of safety achieved by different licensees.

Therefore, the WG does not recommend Approach #2 because of concerns about its overall
effectiveness and consistency and the difficulty of NRC implementation.

Approach #3 - Generic Approach without a PRA Requirement Which Would Use Available
Risk Insights from Licensee PRAs, NRC Risk Studies (e.g., SOARCA; Level 3 PRA
Project) and SPAR Models

Under a generic approach the NRC would search for and identify any risk-significant new events
and/or accidents, and would promulgate generic requirements for all licensees (or groups or
classes of licensees) to reduce the risk posed by these new events. These new requirements
(and certain existing requirements) would be grouped together in a new category established for
“design-basis extension” requirements. Rulemaking would be conducted to define the new
category and describe the types of requirements that it would include.

The WG’s evaluation of this approach concluded that it is unlikely to directly increase safety
beyond that already achieved by the current framework because its generic structure closely
resembles and would rely on many of the same processes used under the existing generic
regulatory framework. The NRC already has an extensive set of processes and programs in
place to search for and evaluate new potential safety issues. Such programs include but are
not limited to public petition processes for rulemaking and enforcement actions, the Accident
Sequence Precursor program, the Reactor Operating Experience Program, the Generic Issues
program, the Reactor Oversight (Inspection) program, the Industry Trends program, and the
Agency Action Review Meeting to review ROP effectiveness and trends in industry and licensee
performance. The WG does not believe that a comprehensive re-evaluation of existing generic
regulatory requirements using available risk insights under Approach #3 is likely to result in
increased safety by identifying additional necessary requirements not already identified by the
existing processes described above. Furthermore, the NRC’s mitigation strategies order (EA-
12-049), the ongoing industry FLEX program, and the SBO mitigation strategies rule are being
implemented to provide additional protection for existing plants against a wide range of
unspecified beyond design basis accident conditions. If new or unforeseen events or conditions
are identified, it is likely that the new systems and equipment being installed under these
activities would provide at least partial mitigating capability for the adverse conditions. In



addition to the SBO mitigation strategies rule, other ongoing efforts in response to the other
Fukushima NTTF recommendations are also investigating a wide range of safety potential
concerns for possible additional requirements. Additionally, existing plants have all performed
IPE and IPEEE studies to identify and mitigate certain plant-specific risk outliers associated with
severe accident vulnerabilities. New reactors are required to have plant-specific PRA models
which are used to identify plant-specific risk outliers and to analyze design features to prevent
and mitigate severe accidents. Therefore, in light of these activities, Approach #3 would be
unlikely to identify new generic requirements that would result in an increase in safety.

The WG determined that Approach #3 could reduce unnecessary regulatory burden from
generic requirements which are found to be non-risk significant based upon an integrated
consideration of available risk information. However, a generic approach would not facilitate
removal or reduction of generic requirements which are not risk-significant at a particular facility
because of unique plant-specific or site-specific considerations.

The WG determined that Approach #3 would increase coherency because the establishment of
the new “design-basis extension” category of requirements would make it clear to both internal
and external stakeholders that the NRC regulations may go beyond the existing “design basis”
in certain instances and would not always require “safety-grade” regulatory treatment
requirements for the equipment required by the regulations in the new category. The WG notes
that the new category would be consistent with IAEA and other international standards and
recommendations.

However, because the new “design-basis extension” category established under Approach #3 is
not expected to significantly enhance safety, the WG concluded that it was of primary
importance to minimize the implementation cost and burden of the approach to both licensees
and to the NRC. By minimizing costs, resources to establish the new category would not be
diverted from other ongoing NRC and licensee efforts to enhance nuclear power reactor safety.
For these reasons, the WG proposes the simplified generic approach for establishing the new
design-basis extension category described in Enclosure 1.



ATTACHMENT 3

Staff Evaluation of Alternative Approaches to Address
Voluntary Industry Initiatives

A Brief History of Crediting Industry Initiatives in NRC’s Regulatory Analyses

Prior to Revision 2 of the Regulatory Analysis Guidelines (NUREG/BR-0058), there was no
formal NRC guidance on how to treat voluntary industry initiatives in Regulatory Analyses.?

The NRC issued Revision 2 of the Regulatory Analysis Guidelines in November 1995.

e For base case calculations, “no credit” was to be given for voluntary actions taken by
licensees.

o However, for sensitivity analysis purposes, costs and benefits were displayed with “full”
credit for voluntary activities.

¢ In addition, the guidelines specified that if voluntary programs are effective, such that
there are no problems, there is no need to codify them in the regulations.

e There was no formal program for reviewing and accepting voluntary industry initiatives.

The following quote from the Regulatory Analysis Guidelines reflects the NRC’s concerns with
voluntary industry initiatives at that time:

Most voluntary actions are discretionary, and their impacts are primarily ongoing
and future-oriented. Voluntary programs might be characterized as adopting
vague requirements, lacking in NRC enforceability, and resulting in nonuniform
programs across all licensees. The NRC intends to be able to impose regulatory
requirements in lieu of voluntary programs that, for any number of reasons, are
not providing the level of safety assurance the NRC deems necessary. This
would be the case, for example, when voluntary programs are nonuniform across
all licensees. As a result, some licensees may not have a program, or
established programs could easily dissipate by licensee action alone, perhaps
without NRC’s knowledge. Furthermore, if credit is provided for voluntary
initiatives and values and impacts associated with the proposed regulatory action
are reduced, meaningful health and safety improvements could not be assumed
in the future because they would remain uncodified and voluntary in nature, not
subject to enforcement on the part of the NRC.?’

The staff noted that this practice of reviewing initiatives is informal and relies on judgments that
are not explicitly acknowledged or systematically documented. There is no formal NRC
definition of an industry initiative or formal NRC approval of criteria to use in evaluating them.
There is no tracking or repository of industry initiatives, and there is no program in place to
verify that licensees follow through on proposed initiatives.?

In 1996, the Commission expressed concern regarding the NRC's monitoring of voluntary
programs or activities initiated by the industry in lieu of the imposition of regulatory

0 SECY-99-178, “Treatment of Voluntary Initiatives in Regulatory Analyses,” dated July 9, 1999 (ADAMS
Accession No. ML992370072), page 2

*' NUREG/BR-0058, Revision 2, “Regulatory Analysis Guidelines of the U.S. Nuclear Regulatory
Commission,” dated November 1995 (ADAMS Accession No. ML111180434), page 19

2 SECY-97-303, “The Role of Industry (DSI-13)’ and Use of Industry Initiatives,” dated December 31,
1997 (ADAMS Accession No. ML12263A785)



requirements.?®> The Commission directed the staff to develop and activate a procedure to verify
that such voluntary industry programs are, in fact, being carried out. The Commission also
requested the staff to inform the Commission of possible methods for determining the
effectiveness of these programs.

In 1997, the Commission appeared to change its view on voluntary industry actions when it
disapproved a proposed rule on shutdown operations and directed the staff to review current
regulatory analysis methodology in light of the ongoing evaluation of a proposal, known as
Direction Setting Issue (DSI) 13, to increase NRC reliance on industry activities as an
alternative for NRC regulatory activities. The Commission directed the staff to submit, for
Commission review, options that would address possible revisions to the regulatory analysis
methodology, particularly with regard to recognition of existing initiatives and voluntary actions
in the cost-benefit analyses.*

In 1999, the staff submitted its proposed revisions to the regulatory analysis methodology
regarding treatment of voluntary initiatives in regulatory analyses.”® The Commission approved
the staff's recommended approach.?® The NRC issued Revision 3 to the Regulatory Analysis
Guidelines incorporated the revised methodology in July 2000.?” This approach remains the
NRC'’s current position with respect to the treatment of voluntary initiatives in regulatory
analyses.

o Develop two sets of value-impact estimates: one based on “no credit” and the other
based on “full credit” for industry initiatives. These results will have equal weight and will
be presented for sensitivity analysis purposes. If the overall value-impact result does not
tilt from an overall net cost to an overall net benefit (or vice versa), there is no need to
proceed further.

o If the results are highly sensitive to that level of variation, such that the overall value-
impact conclusion shifts or the final recommendation changes, the analyst would
proceed to develop a “best estimate” base case.

At the time this approach was developed, the staff and the Commission expected that a formal
process for reviewing and accepting voluntary industry initiatives would be developed (as a
result of DSI-13) and that this would increase NRC’s assurance that industry initiatives will be
effective long-term alternatives to regulatory actions.?®

However, the NRC withdrew the proposed voluntary industry initiative program in 2001 after
overwhelmingly negative feedback from stakeholders.?®*° Some industry stakeholders

23 «Staff Requirements — Briefing on NRC Inspection Activities, 10:00 a.m., Friday, May 31, 1996,
Commissioners’ Conference Room, One White Flint North, Rockville, Maryland (Open to Public
Attendance),” dated July 30, 1996 (ADAMS Accession No. ML003754984)

2 SRM-SECY-97-168, “Issuance for Public Comment of Proposed Rulemaking Package for Shutdown
and Fuel Storage Pool Operation,” dated December 11, 1997 (ADAMS Accession No. ML003752569)
> SECY-99-178, “Treatment of Voluntary Initiatives in Regulatory Analyses,” dated July 9, 1999 (ADAMS

Accession No. ML992370072)

6 SRM-SECY-99-178, “Treatment of Voluntary Initiatives in Regulatory Analyses,” dated August 26, 1999
(ADAMS Accession No. ML003752222)

*’ NUREG/BR-0058, Revision 3, “Regulatory Analysis Guidelines of the U.S. Nuclear Regulatory
Commission,” dated July 2000 (ADAMS Accession No. ML023290519)

28 Regulatory Analysis Guidelines, Revision 3, page 23

# 65 FR 53050, “Proposed Guidelines for Including Industry Initiatives in the Regulatory Process,” dated
August 31, 2000



perceived the proposed guidelines on industry initiatives as imposing a burdensome obstacle to
open and candid interactions between the regulator and the industry. A public interest group
stated that it is “...categorically opposed to the regulatory retreat under way at the U.S. Nuclear
Regulatory Commission (NRC) under the guise of voluntary industry initiatives (in lieu of
regulation)...The NRC plans to supplant regulation with voluntary initiatives that are non-
enforceable, remove the public from the process, and fail to address significant safety
issues....Proposed guidelines will limit the ability of the public to meaningfully participate in the
decisions that affect the health and safety of our families, homes, and communities....” In view
of the stakeholders’ reluctance to embrace the proposed guidelines, the staff concluded that
implementing this largely voluntary process would be ineffective.

In summary, the current NRC policy is that the current regulatory framework does not preclude
voluntary initiatives serving as substitutes for NRC regulatory action for safety enhancements.
Issues related to adequate protection of public health and safety are deemed the responsibility
of the NRC and should not be addressed through industry initiatives. The current Regulatory
Analysis Guidelines state that the NRC encourages voluntary initiatives and credits them in
regulatory analyses supporting regulatory decisionmaking. However, there is no formal NRC
process for reviewing and accepting voluntary industry initiatives and there is no formal NRC
program in place for verifying that voluntary initiatives have been effectively implemented or
maintained over time.

Relying on Industry Initiatives

This background discussion has focused on the history of crediting industry initiatives in NRC’s
regulatory analyses. A separate and more fundamental policy issue is whether it is appropriate
to allow an industry initiative to serve as a substitute for NRC regulatory action. The following
paragraphs provide more background on the history of that policy issue.

In 1996, the staff identified “the role of industry” as an issue (DSI-13) that affects the basic
nature of NRC activities and the means by which this work is accomplished.*' In its description
of this issue, the staff noted that the existing interaction had evolved absent an overall explicit
policy statement. Prior to this date, the NRC had allowed voluntary industry actions to serve as
a substitute for NRC regulatory actions on several occasions. One example is when the
Commission directed the staff to approve the installation of hardened vents for Mark |
containments under 10 CFR 50.59.%

In 1997, the Commission directed the staff to evaluate further reliance on industry activities as
an alternative to NRC regulatory activities and to develop guidance to describe the process and
the general decision criteria the NRC would use for evaluating proposals. The staff provided the
results of its evaluation to the Commission in 1999. The Commission responded with the
statement below which is still the NRC’s current policy:

The Commission has approved the staff’'s recommendation that voluntary
industry initiatives will not be used in lieu of regulatory action where a question of

% 66 FR 43597, “Notice of Withdrawal of Proposed Voluntary Industry Initiative Program,” dated
August 20, 2001

%1 “Strategic Assessment Issue Paper, Direction Setting Issue 13 (DSI) 13 - The Role of Industry,” dated
September 13, 1996 (ADAMS Accession No. ML051590494)

%2 SRM-SECY-89-017, “Mark | Containment Performance Improvement Program,” dated July 11, 1989
(ADAMS Accession No. ML12291B088)



adequate protection of public health and safety exists. Voluntary industry
initiatives are approved as an appropriate substitute for NRC regulatory action
where the action to be taken is needed to meet existing requirements or for
cases where substantial increase in overall protection can be achieved with costs
of implementation justifying the increased protection. The Commission has
agreed that the current regulatory framework does not preclude voluntary
industry initiatives and existing regulatory processes can be used to support
implementation of voluntary initiatives. The staff should move forward, working
with industry and other stakeholders, in the development of the process and
guidelines for use of industry initiatives in the regulatory process. The guidelines
should be provided to the Commission for review prior to their implementation.*

In 2000, the Regulatory Analysis Guidelines were revised to include a statement implying that it
is the agency’s policy to encourage voluntary initiatives.>*

In summary, the current policy is that voluntary initiatives may serve as a substitute for
regulatory action where the action to be taken is needed to meet existing requirements or for
cases where a substantial increase in overall protection can be achieved with costs of
implementation justifying the increased protection but not for issues of adequate protection.
However, there is no process in place for reviewing and overseeing voluntary initiatives. Again,
it should be noted that the guidelines for use of industry initiatives in the regulatory process
mentioned in the previous quote were developed and issued for public comment but were later
withdrawn.

Three Types of Industry Initiatives

The current version of the Regulatory Analysis Guidelines provides the following description of
three types of industry initiatives:

Industry initiatives can generally be put into one of the following categories:

(1) those put in place in lieu of, or to complement, a regulatory action to ensure that existing
requirements are met,

(2) those used in lieu of, or to complement, a regulatory action in which a substantial increase in
overall protection could be achieved with costs of implementation justifying the increased
protection, and

(3) those that were initiated to address an issue of concern to the industry but that may or may
not be of regulatory concern.

Fukushima
The Fukushima Dai-ichi event highlighted that some measures previously put in place as

voluntary initiatives in the United States to deal with severe accidents (e.g., severe accident
management guidelines (SAMGs) and hardened vents), could have played a significant role in

% SRM-SECY-99-063, “The Use by Industry of Voluntary Initiatives in the Regulatory Process,” dated
May 27, 1999 (ADAMS Accession No. ML003752062)

% The footnote on page 5 includes the following statement: “The Commission also believes that this
approach...is consistent with the agency’s policy of encouraging voluntary initiatives.”



preventing or mitigating the accident. However, NRC assessments performed after the
Fukushima event reinforced that these specific examples were not subject to NRC inspection or
enforcement activities. In addition, the implementation and maintenance of the industry
initiatives did not, in some cases, provide the desired degree of confidence that equipment or
procedures would have worked as the NRC had intended when an industry initiative was
accepted in lieu of taking a regulatory action. As discussed below, both the Near-Term Task
Force and the Risk Management Task Force expressed concerns that in some cases use of
licensee voluntary initiatives has led to inefficiencies and potentially less robust resolutions of
issues. The lack of inspection and enforcement for such initiatives, which has been NRC’s
practice, may have contributed to some measures implemented as part of voluntary initiatives to
degrade over time.

Enforceability

The NRC'’s ability to enforce industry initiatives is limited. An industry initiative is not directly
enforceable, but a licensee’s failure to meet a formal commitment could be the basis for a notice
of deviation and any associated finding would be captured by the Reactor Oversight Process.
Actions taken to address Type 2 industry initiatives are developed and implemented by
licensees outside the scope of existing regulatory requirements, and they can be documented in
written commitments. Traditional enforcement would not be possible, although an inspector
could write a notice of deviation from the licensee’s commitments. While a deviation is within
the enforcement guidance, it is not captured by the Reactor Oversight Process unless there is
an associated finding. A finding can be associated with a regulatory requirement or a licensee’s
self-imposed standard. In the case of deviations, a finding exists if the licensee failed to
implement a self-imposed standard, the issue was within the licensee’s ability to foresee and
correct and therefore should have been prevented, and the issue is more than minor in
accordance with Reactor Oversight Process program guidance. If the Reactor Oversight
Process inspection program issues a finding, the significance of the finding would be
determined in the significance determination process and it would be assigned a color. This
finding will be an input into the overall inspection level for the plant. Licensees could respond by
putting the finding into their corrective action program and by making changes to conform to the
regulatory commitment or by revising the regulatory commitment. One of the goals of the
current working group recommendation for Improvement Activity 3 is to providing guidance
regarding what type and level of NRC oversight is appropriate for future Type 2 industry
initiatives. If NRC oversight activities determine that multiple licensees are failing to implement
or maintain a particular voluntary initiative, the NRC may conclude that the industry initiative
was ineffective, and that there may be a need for regulatory action (e.g., order, rulemaking) to
address the safety concern or substantial safety enhancement issue.

Alternative Approaches for Addressing Voluntary Initiatives

Approach #1 - Credit initiatives in regulatory analyses only if highly likely to be implemented and
maintained in the future; increase NRC oversight of significant voluntary industry initiatives

Under this approach the NRC would clarify the role of Type 2 industry initiatives in NRC’s
regulatory processes by (1) re-affirming the Commission’s expectation that industry initiatives
may not be used in lieu of NRC regulatory action where a question of adequate protection of
public health and safety exists; (2) specifying when industry initiatives may be credited in the
baseline case for regulatory analyses; and (3) providing guidance regarding what type and level
of licensee documentation and NRC oversight is appropriate for future voluntary initiatives.
Additionally, the staff would re-evaluate whether the most risk/safety significant existing Type 2



industry initiatives are being adequately maintained. The staff would verify those initiatives
where an acceptable measure of effectiveness cannot be identified (one time audit, inspection,
or request for information). Depending on the results of the verification activity, the staff might
take further action, including pursuing a regulatory requirement.

The bases for selecting this alternative are:
e May result in safety enhancements being installed more quickly than if implemented via
rulemaking (for some issues not related to adequate protection)
o Ensures that that the safety benefits from voluntary industry initiatives would be
consistently maintained over time by providing risk-informed regulatory oversight
e Provides for monitoring and feedback to ensure that voluntary initiatives (whether used
in lieu of or to support implementation of regulatory requirements) are improved as
needed
e Maintains the incentive for licensees to take action in advance of establishment of
requirements and recognizes the effects of actions taken
o Improves the clarity of NRC regulatory processes by providing guidance on the handling
of industry initiatives
o Sets clear criteria for determining when and how voluntary industry initiatives
would be integrated into regulatory processes
o Clarifies to all stakeholders how voluntary initiatives fit into the NRC’s regulatory
framework
o Defines how industry initiatives should be addressed within NRC inspection and
oversight processes.

Countervailing considerations that should be evaluated are:
¢ Improvement Activity 3 may not support efficiency
o Licensees may be less likely to interact with the NRC on safety issues
o Licensees may be less likely to develop industry initiatives for Type 2 issues.
o NRC regulatory oversight activities for voluntary initiatives may be less efficient
and effective than oversight of enforceable regulatory requirements.

Approach #2 - Explore change in current Commission policy

Under this approach, the SECY paper on NTTF Recommendation 1 would recommend that the
Commission direct the staff to explore changing the current Commission policy on treatment of
Type 2 industry initiatives,>® by adopting a new policy of not providing any credit to such industry
initiatives in NRC decisionmaking including, but not limited to, regulatory analysis, backfit
analysis and/or Part 52 issue finality discussions supporting a new or changed generic
regulatory requirement (i.e., a regulation, or orders issued to multiple addressees). The new
policy would explicitly direct the removal of all guidance to the staff in the current NRC
Regulatory Analysis Guidelines associated with crediting industry initiatives in determining the
baseline for performing the regulatory analysis and backfit analysis. The new policy would state
that voluntary industry initiatives are not an appropriate substitute for NRC regulatory action in
cases where a substantial increase in overall protection can be achieved with costs of
implementation justifying the increased protection. Voluntary industry initiatives could still serve

% The NRC's current policy is that “[v]oluntary industry initiatives are approved as an appropriate
substitute for NRC regulatory action where the action to be taken is needed to meet existing
requirements or for cases where substantial increase in overall protection can be achieved with costs of
implementation justifying the increased protection.” See SRM-SECY-99-063 (May 27, 1999).



as a mechanism for facilitating and standardizing implementation of regulatory requirements
(Type 1 initiatives).

The SECY paper would recommend a process—similar to what was used by the NTTF
Recommendation 1 working group—to explore a change to the current Commission Policy in
this regard. The staff would develop a proposed change in policy, the proposed bases for the
change, the likely effect on future NRC regulatory actions when confronting new regulatory
issues, and a discussion of additional considerations associated with such a policy change.
Stakeholder input would be obtained, and then the staff would develop a preliminary draft policy
statement that would address industry initiatives with respect to at least the following two
matters:
¢ Reiterating the current Commission direction that industry initiatives may not be relied
upon to address matters of adequate protection
e Adoption of a new Commission policy of not providing any credit to such industry
initiatives in NRC decisionmaking including, but not limited to, regulatory analysis, backfit
analysis and/or Part 52 issue finality discussions supporting a new or changed generic
regulatory requirement

The Commission would follow its routine process of issuing the proposed policy statement for
public comment (perhaps with a public meeting to allow the public to obtain clarification on any
aspects of the proposed policy statement which have changed from that presented in the
preliminary draft policy statement).

The bases for selecting this alternative are:

o The new policy avoids the complexities associated with the current Recommendation 1
working group proposal to increase oversight of certain voluntary initiatives that are not
requirements. Those complexities include development of criteria for determining if
there is a “high likelihood” that an industry alternative will be maintained and
development of guidance for determining when and what manner of oversight would be
appropriate for future industry initiatives.

e The new policy would likely reduce the time for NRC determination as to whether a
regulatory action is justified, because the regulatory analysis and backfitting
determination will be less complex. The reduced complexity would be due to the
removal of the NRC Regulatory Analysis Guidelines requirements associated with when
the NRC would consider industry initiatives in determining baselines for regulatory
analyses.

e The new policy would likely make it easier for NRC decision makers to decide whether
or not to proceed with generic regulatory action.

e The new policy would likely increase public confidence in the NRC’s regulatory process.

o The NTTF Report’s discussion supports the proposed policy change: “[V]oluntary
industry initiatives should not serve as a substitute for regulatory requirements but as a
mechanism for facilitating and standardizing implementation of such requirements.”
(NTTF Report, page viii).

o Aletter from NEI dated August 15, 2013, appears to be consistent with this proposed
policy change: “If the issue addressed by a voluntary initiative constituted a legitimate
risk to the public health and safety, the NRC can and would establish mandatory, legally-
binding requirements to ensure that the public was adequately protected.”*® In 1999, the

% Letter from Joseph E. Pollock, NEI, to David L. Skeen, NRC, dated August 15, 2013 (ADAMS
Accession No. ML13234A022), page 3



view of an NEI representative during a workshop on DSI-13 was summarized by the
NRC staff as follows: “The NEI representative who served as the session Chairman
stated that NEI's position was that an industry initiative should never be a substitute for
regulatory action that passes the adequate protection standard or passes a backfit test
that justifies a substantial increase in overall protection. This is not to say that a
voluntary industry initiative could not complement such actions.”’

Countervailing considerations that should be evaluated are:

Under this new policy, it may be necessary for the NRC to do a backwards look at
existing Type 2 industry initiatives and determine if any of those issues are cost justified
substantial safety enhancements. This would likely result in a modest increase in
necessary rulemaking activities which could delay issuance of lower priority rules due to
resource limitations.

The new policy would not be consistent with how risk assessments are performed. As
stated in the Commission’s PRA Policy Statement, PRA evaluations in support of
regulatory decisions should be as realistic as practicable. This includes allowing “credit”
for plant features and procedures irrespective of whether there is a related regulatory
requirement in place.

The new policy appears to create an artificial and perhaps illogical distinction between a
generic “industry initiative,” versus an applicant/licensee plant-specific commitment
which is not required by law, and therefore is also “voluntary” to the same extent as a
generic industry initiative.

The new policy may be viewed as reducing the flexibility of the decision maker,
inasmuch as there would be only two choices under the NRC’s control: adopt the
generic requirement or do nothing.

The rulemaking process, by design, is slower, more deliberative, and less susceptible to
change than what could be put in place using an industry initiative. Some may view the
delay and the greater difficulty of changing a regulation as undesirable from a safety
perspective.

The industry has commented that the new policy may reduce the incentive of the
industry to participate in the development of solutions to issues or have less incentive to
propose alternate approaches because no credit would be given to such industry
initiatives in regulatory analysis, backfit analysis and/or Part 52 issue finality discussions
supporting a new or changed generic regulatory requirement. The NRC will impose the
generic requirement in all cases if it can be justified.

This proposed policy is at odds with the PRA practice (and PRA policy statement) that
PRA models be as realistic as practicable. PRA models include features in a plant that
are not required by law as an accepted practice. Failing to credit the “as-built and
operated plant” in any risk assessment would be contrary to the Commission’s PRA
policy statement. (Also, see RIS 2008-15)

¥ SECY-99-063, “The Use by Industry of Voluntary Initiatives in the Regulatory Process,” dated March 2,
1999 (ADAMS Accession No. ML12265A505), Attachment page 3



Approach #3 — Maintain Status Quo on Voluntary Industry Initiatives

Under this approach, the SECY paper on NTTF Recommendation 1 will contain no
recommendation for an improvement activity directed at any aspect of voluntary industry
activities. This essentially leaves the current Commission policy and direction on voluntary
industry actions unaffected and untouched by NTTF Recommendation 1. The discussion on
Improvement Activity 3 would be removed entirely from the current draft of the SECY paper, and
Enclosure 1 would contain a discussion of why the staff ultimately decided not to recommend an
improvement activity in this area, even though the last White Paper included such a proposal for
public comment.

The bases for selecting this alternative are:

NTTF Recommendation 1 did not contain a specific recommendation on industry
initiatives. In the instances where the NTTF noted problems with specific industry
initiatives (SAMGs and hardened vents), the NRC is taking action such that there will no
longer be reliance on those industry initiatives.

The Recommendation 1 working group considered the importance of NRC action on
voluntary industry initiatives to be low, when compared to most of the other potential
improvement activities identified early by the working group. Industry stakeholders have
commented that the NRC has not demonstrated systematic inadequacies with voluntary
industry initiatives. Although minor discrepancies were identified in the special
inspections following the Fukushima accident, the NRC staff has identified no systematic
problem with the many industry voluntary initiatives that are in place.

The NRC Reactor Oversight Process allows for some oversight of voluntary initiatives if
desired (e.g., licensee commitments regarding shutdown risk) and evaluates the risk of
licensee performance deficiencies even when not explicitly covered by a regulation.
Plant-specific backfits can be pursued at facilities that are not implementing an initiative
effectively. Therefore, there is less need for a formal policy statement, additional
oversight, or revised implementing guidance.

Countervailing considerations that should be evaluated are:

There would continue to be a lack of clear guidance to inspectors about what aspects of
voluntary initiatives should be looked at and a lack of clarity about what regulatory action
to take, if any, when a discrepancy with a voluntary initiative is found.

NTTF Recommendation 1 specifically mentioned voluntary industry initiatives as a
contributor to the NRC’s “patchwork” approach to regulation.

Special inspections regarding SAMGs and hardened vents revealed some
inconsistencies in implementation and maintenance of these initiatives over time. There
could be other safety-significant initiatives (e.g., shutdown risk measures) that also have
not been consistently maintained.



Staff Conclusion:

During consideration of the pros and cons of the various approaches described above, the
working group and the Steering Committee both had conflicting views on the best path forward.
The staff ultimately selected Approach #1 and intends to enhance its effectiveness by
developing a comprehensive oversight program for voluntary initiatives that is transparent to the
public and may include reporting requirements for licensees. The staff believes that such an
approach is preferable because some safety enhancements could be put in place more quickly
and efficiently via industry initiatives than by the more resource-intensive and time-consuming
rulemaking process. For example, industry proposed flexible mitigation strategies and
equipment following the accident at Fukushima Dai-ichi and began work to implement them
while the NRC was still working on mitigation strategies orders. The staff also believes that the
proposed enhanced documentation and oversight program will ensure that any safety-significant
voluntary industry initiatives relied upon by the NRC in lieu of issuing a regulation will be
effectively implemented and maintained over time.

10



‘pajuswa|dwi Ajualind se YJomawel) Juslind
ay} Jano Aousiolys pue ‘Aljigelal ‘Aujigeloipald

‘Alie)o Alojeinbau jeuonippe sapiaold saiiAnoe uonoajoid ayenbape
juswaAosdwi pasodoud aaly} ay} Jo yoeg o A} 10} YJOMaWel) JUSIaY0oD ‘JUslsISuod ‘|ealbo] |
SaIAY
syleway uoI}epUAWIWIOIY

juawaoidw] Juersjay

| uoiepuawWIwiosdy 411N oL SoiIADY Juswanoidw| pasodolid-yels JO uosuedwod :| ajqe

‘'sjesodoud 4] IAY 10 411N 3y} Jo uonejuawa|duwi
[In} Buipuswwodal Jou IO} djeuoiiel s jjels DN 8y uie|dxa osje Aay] "siojoeal Joamod Jeajonu Joj suoljepuswiwodsal 4] INY
pajejal 8y} pue | uoljepuswwoday 41 | N 0} 8jejal saljiAloe Juswaroldwi pesodold 981y} 8y} moy aziewwns sa|ge} Buimol|oy eyl

sanssi Jo uoneziold pue $82IN0SaJ U0 SUJ8dU0D 8y} Jo Jueziuboo si pue
‘(Ansnpui jueid Jemod Jesjonu ay) Buipnjoul) o1gnd ay) Se [[@m Se ‘|els [eulalul JO SMaIA 8y JO Jljauaq 8yl pey sey Jeis ay] e

suoljepuswWwogal 41 | N 8yl YlIM Jualsisuod ‘ysii [enusjod 1sejealb Jo seale ay) ssalppe 0] saniAnoe Buiyews|ni
om] Buneniul pue sispiQ 8.y} Buinssi Buipnjoul ‘Alajes aaoidwi 0) suonoe ewiysnyn4-1sod Jo Jaquinu e usye) sey DYN 8yl e

Senss| awes asoy) JapIsuod 0] 41 | N 8yl pepJloye pouad Aep-06
palwi| 8y} yum paltedwoo se ‘4] | N 8y} Aq pasiel senssi yiomauwel) Alojeinbal ay) JopISU0D 0} 8w} 8I0W pey sey Jyels ay] e

:suoseal Buimo||o) 8y} J0J 41NN PUB 41 | N 8y} Wolj Jayip Suolepuswiwoos.

S JJB1S 8] "SuOolEpuUSWWOdal 8y} JO Yyoea Jo 10adse Aians jJuswajdwi Ajjny 10U op INg ‘yels ay) Aq poojsiapun Se ‘SUoIepusWWOo9al
ay) Jo juayul Bulkuspun ay) ssalppe 0} papualul aJe SallIAoe JuswaAoldwl 8say | ‘sJojoeal Jamod Joj) SUOHEPUSIWIOISI

4LNY palejal ay) pue | uonepuswiwoossy 41 | N Ssalppe 01 saniAnoe juswaroidwi pasodoid aaiy) padojersp sey Jie1s DYN 8yl

"(€600-1 1-AD3S-INYS) | Uohepuswwossy 411N
uonisodsip 0} uoijepusWWOdal Jels e pue suoido yium Jaded 8)0A uoljejou e Buidojoasp yum payse} sem jeyl dnoab Bupjiom aoiyo

-J8JUI S)I UO 9210} }SB] Jey) JO Jaquisw B papnjoul pue 41 Y 84} JO sLioye ay) pamoj|o} os|e Jels ay] ‘pasodoid ussqg pey jeym Jo
Buipue)siapun ainNsus 0} 8210} }Se) Jey) JO Siaquiai pamalAIalul pue 4] | N 8yl JO | uoijepuswiwodsy |ie1ep ul palpnis Jeis OYN 8yl

SNOILVANININOI3Y ¥0LOVIY bIMOd 41N ANV
I NOILVANIININOD3Y 411N Ol S3LLIAILOV LNIJWIAOUdINI 40 NOSIRIVdINOD

¥ INJWHOVLLY



‘pajdope ale
aouepinb Bunuswa|dwi pue Juswalels Adljod e JI
Bupjew-uoisioap DYN JUdlsisuod Jo Aoualedsuel)

1o} papaoau jou s| uone|nbal yydep-ul-asuayep
v "eouepinb Bunuawajdwi pue juswolels Aoljod
yydep-ul-esusjoep e Buipuswwodal S| yels ayl

BUON

L1 uljuawsajels Aoljod
Y}IM 1US]SISUOD YJomawel) Yidap-ul-asuajap
paw.ojul-ysil e Juswajdwi 0} bujewsini ayeniu] z'|

‘uonoajold ayenbape

0} Ajuo juensjal se yjdep-ul-asusjop jeal} 0} 10
‘uonosyoid ayenbape Bululyep asodoud jou saop
yels ay] ‘Aoenbspe yjdep-ul-esuajop ssosse
0} eLIB]IIO uolsioap buldojaaap AQ suolsiosp
pawuoul-ysi spoddns Apoalip z AjlAoyY

(uonosyoud
alenbape) siseq ubisep pspusixs Joj yidep
-UI—9SUBJop pawL.IouI-ySLl 10} Juswalels Aoljod ||

‘'saAneniul Aisnpul g adA] jo ybisiano papelb
apinold ose |Im )] “sisIXe Ajajes pue yjeay
o11gnd jo uonoayoud ajenbape Jo uonsanb e asaym
uonoe Alojeinbal HYN 1o naij ul pasn aq jou

Aew saanenul Asnpul jeyy Aoljod uoissiwwo)
Bunsixe ay} wue-al pjnom ¢ AJARoY

‘suolsioap Aloje|nbal woddns 03 elS}IO UoISIoap
pue sjuawsaje ‘Aydoso|iyd yidap-ul-asusaap
ay} aouepinb Bunuswa|dwi pue Juswalels
Aoljod uoissiwwo) Ag azijewlo pjnom g AlANROY

‘sjuswalinbal

Bunuodal pue ‘syuswalsinbal joiuod abueyo

pue uolejuawnoop ‘syjuswalinbal Juswyeal)
‘sjeob aouewuopad paulap-|jom Ajoads Aes)o 0}
Siseq ubisep puoAaq, 8q 01 paJapISuU0d Ajjualind
SJOPIO puUB S3{|NJ Ul }NSal pjnom | ANIAROY

syJeway

SaNIAOY
juawaoiduw] JueAsjay

UOIJEPUSWIWOIDY

| uoiepuawWIWIondy 411N oL So3IAOY Juswanoidw| pasodolid-yels JO uosuedwod :| ajqe




‘'saAneniul Ainsnpul Alejunjon

yum anssi 41 1N 8y} ssaippe 0} JyBisiano OUN
pue 8InjonJ)s [ewlo) sppe € AlANOY JuswaAoidw|

.Sluans
siseq-ubisep puohaq, Buipiebal uonealasqo
411N 8y} sassaippe | AlAROY Juswaroidw|

"SI9p|oYya¥e]}s sholeA Aq poojsiapun
-[|]om aJe pue ainonJs Alojeinbal jualind
8y} ul passaippe A|gejdadoe ale ‘sjusplooe

‘saAlenul A}ajes 1ayjo pue sjuawalinbal
AioyenBau jo yiomyoled, e ul paynsal

sey (saAneniul Alejunjoa pue ‘sjuans siseq-ubisap
puoAaq ‘sjuans siseq-ubisap Joj syuswalinbal)

siseq ubisap Ajjeioadse pue ‘sjuans siseq ubise( el yoeoidde Aiojeinbal DYN 1us.und ay|
"W} JOAO dAleIul 8Y] Ulejuiew
pue juswa|dwi A|2AI}08YS ||IM 98SUS2I| Yyoes
1ey) pooyiiayl| ybly e si aisy} pue pajusNoop
llom s1 } ssajun saullaping sisAjeuy Aioyeinbey (1Z ‘61 "dd ‘Woday 411N)
B} Ul pauljop se ased auljaseq ayj Ul pajipald aq "sjuswalinbal
10U saAneniul Ainsnpul g adA | 1eyy Buisodoud Aq Aiojeinbas papasu Jo aoe|d ay} aye} Jou
JUBWWOD 4] | N SIYy} sassalppe Ajenued ¢ AlAnoy e pinoys saasuaol| Aq saAleniul Ayajes Aleyunjop
“Aanoe siyy
ulI papuadxe aq pjnom jeyy (Ansnpul pue yeis)
$921n0sal 8y} Joddns Jou pjnom sulaouod A}ajes
|euonelado 1o ubisep oioads-jue|d BulAuspl
JO pooyl|eyl] MO| 8y} Jey) papnjouod jjels
ayl -saniAnoe JuswaAosdwi pasodoud s yels sjuswalinbal oyoads-jue|d 10
ay} Aq passalppe Jou S| UollepuaWIWOodal SIY | BUON ouauab 10} 333d| pue 3d| sybisul ay) ayenjeas 4|
"palpalo ale saAneniul Ansnpul
Z @dA] moy Buipiebai uonoas Jjauag-1sod ay}
uayibuass 0y pabueyos aq osje pjnom asuepinb saulepinb paseq-ysu Yyim
a8yl "euslo yidep-ul-esuajep apnjoul 0} pajepdn ooue|eq ul Yyidep-ul-asuajop Juswajdwi A[2A1j0a)8
8 p|jnom sauljeping sisAjeuy Aioyeinbay ay | ez alow 0} sauleping) sisAjeuy Aloyeinbay ALpoN €1
SaIAY

syJeway

juawaoiduw] JueAsjay

UOIJEPUSWIWOIDY

| uoiepuawWIWIondy 411N oL So3IAOY Juswanoidw| pasodolid-yels JO uosuedwod :| ajqe




yoeolidde oioads aus y ‘ooueoljiubis Alojes uswaAoldw| "SjuapIooe siseq-ubisep-puohaq Joj Juswjealy Aiojeinba.
Buluiwia}ap JO JUBWS|S BUO Sk YSIl Sasn Apealje | | UOljepUBWILLOIDY Jo Aiobejeo Jusweoueyus-ubisap e ajni Aq ysijqejs3
OYN ‘siseq ubisap puoAaq aq 0} paJapISUOD pasodo.d ¢-d4-NID
AjjeuonipeJ; sjuaas oususab Jo Aiobajes 030} sJjiels ayl 2-4-8N

op oY} 9zijew.oy} 0] adouepinb Jels |eusaiul pue ¢-4-40
wswalels Aoljod e Buipuawwogal si yeis ay | l ¢-d-8d

‘ubisap jue|d

JeajonN uolelsusn) 1xaN 8y} 0} a|qediidde sjuans
siseq ubisap aulwis}ap 0} seyoroidde paseq
-aouewlopuad pue pawlojul-ysiu Aidde 0y 30Q
Upm Buiiom st DYN ‘sJ0joeal A| UoljeIausas) J04

‘'sayoeoldde paseq-aouewlouad pue pawloul
-Ysu Buisn AQ paysi|ge}sa aq 0} 8anuipuo9 |[IM
pue usaq aAeY SJUdAS SIseq ubisap Jojoeal MaN

‘suoljepuaswiwodal
d41NY 8say}

WwioJ} Jayip saljAloe
Juswaaosdwil

| UollepuUsWWOo9Y
pasodoud

sJjels ay|

BUON

sjuspIooe siseq-ubisap Joj (UoLivyo ainjie) ejbuis

8y} 0} seAjjeulsje “bH°8) SOLBUBIS JUBASIS. JO UOIJI8|8S
8y} Joj sayoroudde paw.iojul-ysu jJo uondope ajowo.id
L-d-AID

(uood) L-4-8N

jueld oy1oads e Joy ajeridoidde

a( 0] puNo} SJUBPIOOE puB SJUBAS SISe(

-ubisep 0} suoisiral pasodoud Aue jo Ajljigeldaooe
ay) ajelisuowap pue asodold Aew sjsanbal
9Say| "JJOMaWeI JUSLIND By} Ul passaooud ale
1By} sjsanbal uondwaxe JO JUsWwpuUsWE asuadl|
PaWLIOUI-YSII [eNPIAIPUI HWgns ABw S99SUd9IT

‘paljijuspl aJe sjusne

‘suoljepuswiwiodal

‘si0joral mau o} Ayjiqeaidde ispisuod os|e

uolsualxa siseq-ubisep mau uaym Aiessaoau 41N 8say) | pinoys (L-4-40) si03oeau buneisdo Joj pensind sebueyd
se | AJIAIOY JusawaAoidw ojul pajelodlooul | WOy JayIp SalIAloe (uorpod) L--4N
aq |IIM W d pue Aiojsiy Bunelsado woly syybisul Juswanosdwi ‘V&d Se yans spoyjaw uispow pue
‘Jauaq Alajes Jea|o ou apiaoid Ing SISO pue | | UoiEpUSWWOIaY Aiojsiy Buneisado wouy sjybisur ajeibajul 0] pesirel pue
Aixajdwoo Aioieinbas [euonippe ajelauab pjnom pasodo.d pamainel 8q pjnoys Sjusplooe pue SjudAe siseq-ubiseqg
ylomawel) mau e Buuawadwi pue Bunealo sJjels ay|
asnedaq sjuaplooe siseq-ubisap 1oj yoeosdde (uonuod) L-4-40
Jua.Ind 8y} uieyal o} buisodoud si yeis ay | BUON L--8d
SalIAlY
s)yJeway juswaroaduwiy uoljepudaWIWOI3Y
JueAd|9Y

SUOIIEPUAWILIODY 10JoBdY J19MOd J1INY OL SenIAdY Jusawaroidw| pesodoid-yels JO uosuedwod :Z ajgel




‘siseq olpoliad Jejnbai e uo spiepueis

Jiay) eyepdn Ajjenunuod oy j000j0ld SNV/ANSY
ay} Jo ued s1 ) ‘Jonoaloly Aemuspun Ajualind

S| spJepue)s 8@say) Jo ajepdn ue ‘spiezey |euloixe
1o apnyubew pue Aouanbal) Buijewnss 1o}
spoylaw sapiaold ‘sesiopua pue ul sajedioiued
DYN 28Ul yolym ‘spiezey |eulaixs Joj Aliaijoe
JuswdojaAap spiepuels Yyd SNV/3ANSY dyl

‘'spJezey |euls)xe ssasseal 0} DYN 9y} salinbal
os|e ||1g suonendouddy ZL0zZ 8yl Sluana
[eulajxa payoadsun Bunebiniw pue Bunuaaaid oy
yidap-uil-asusjep |euonippe apiroid Bupewsinl

‘'SallIAlOe
[lg suoneudoiddy
ZL0c pue

1'C 094 411N O}
paJiajep aq p|nod
uonelapIsuon)
‘suolepuswIwIodal
41N

asay] Jo sjoadse

[|e JapIsSuo A[nj jou
pip dnoub Buiyiom

| UoBpPUSWWOOSY
9yl

‘suoljepuswwodal

41N
asay) sjuawajdwi
Ajjented | Ayanoy

Aiobajes juswsoueyus-ubisep ayj ui paiopisSuod
8q pjnoys spJezey [euls)xa siseq-ubisep-puohsq wo.y
SYSIY ‘Spoyjew vy d pue ansiuiwisep buipnjoul ssesoud

salbojels uonebiniw Jnoxoe|q uonels pajelal Juswaoldw| JUB}SISUOD Juswa|dw] ‘Spiezey [eulaixd Jo spnjiubew

pue Japio salbajens uonebiw ay| ‘splezey | | uolEpUSWIWIOIDY pue Aausnba.y bunewjse 1oj SPoyjoW SSaSSeay

Buipooy} [eulayxa pue dlwsias Buissasseal pasodo.d €-4-NID

Sl L'z 411N ‘e|dwexa Jo4 ‘siojoeal Joamod 1o} sjjeis ay| e-4-8N

uoljepuUSWIWO9al SIY} SsSalppe Jey) pajuswaldwl £-4-40

Buiaq ale suonepuswiwiodal 4] [N J18Yyi0 (jensed) | e-y-yd
"suoljepuswwo9al

41N siseq oyoads

"}INsaJ pjnom 1ey) sjuswaodul
Kajes payiwi| pue s1soo ybiy Jo asneosaq

asay} Jo juayul
ay} syuswa|dwi

-9IS B U0 pajusws|dwi 8q pue ‘s}S09 JO UOIJBIapISU0D
epnjoul ‘seyepdn alpoliad o) apinoid ‘paseq-soueuliopisd

papuawwooal jou si (seyepdn oipouiad Buipnjour) I AlAnoY 8q ‘einseaw Ajojes e se XS asn pjnoys Aiobsjen
SalIAlY
s)yJeway juswaroaduwiy uoljepudaWIWOI3Y
jueAd|oy

SUOIIEPUAWILIODY 10JoBdY J19MOd J1INY OL SenIAdY Jusawaroidw| pesodoid-yels JO uosuedwod :Z ajgel




"suoljepuawLIodal

41N
asay) juswajdwii
pInom g Ajiaioy
Juswaoldw| Jauuew aAnejpuenb aiow e ul sydeouod yydep
| uollepuswwoday -Ul-esusjoep paseq-souewliopad pue pawiojul-ysi Ajddy
‘Buyew-uolsioap Aloje|nbal pasodoud G-4-AID
a)e}l|1o.) 0} BLSIO pue Sa)NQLE Pa)eIo0SSe pue sJjels ayl G-&-8N
yjdap-ul-asuajap Bululgep Aq uoiepuswwodal G--40
sIy} ssaJppe Ajpoalip pjnom z AjAoy [ G-d-dd
‘SaljiAljoe
‘siseq olpoliad Jeinbai e uo spiepuels Jivyy | |ig suonendoiddy
ajepdn Ajjenuuod o} |000j0id SNV/JNSY B} JO ¢l0¢ pue

Med si )1 ‘Janoalo)y ‘Aemuspun si spiepuels asay)
Jo a1epdn ue ‘(sisAjeue Ayljibely ‘Aousnbaly ¢6°9)
spJezey |BUJS]IXS JO UOIBN|BAS PUB UOI}03||02 IO}
spoylaw saplinold ‘sesiopua pue ul sajedioiued

DYN 28Ul yolym ‘spiezey |eulaixe Joj Aliajoe
JuswdojaAap spiepuels Yyd SNV/3AINSY dyl

"} Ananoy

Juswanoldw| ojul pajesbajul g pjnoo pue
yomawely Aloyeinbal ayy Jo sse|psebal pansind
8q Aew uonepuswwooal siy} ‘uonlippe uj g

C'C 08y 411N 0}
paJiajep aq p|nod
uolnelapisuo)
yIomawel)
Aiojeinboal

0} pajejal Apoalip
JOU aJe yoiym
suoljepuswwoosl
41N

9S8y} Jopisuod jou
pip dnoub Burjiom

uonewLIojUl pJezey [euia)xe JO UOHR2IuNUWLWOD pue

‘uonenjens ‘uonosjjoa Joj weibo.ud onews)sAs e ysiqejsy

suoneldoiddy z|L 0z Ul YlM JualSISU0D ‘papnioul | | uoljepuswiwodsy r-&-AID
aQ 0s|e ||IM Splezey |euda)xa JayiQ “Buipooys ayl v-&-8N
|eUJDIXS puk JIWSISS 10} UoIlBpUSWILLIOISI y-4-40
SIY} JBPISUOD ||IM Z'Z uolepuawiwodal 4] |N BUON y-d-dd
SaIANDY
s)yleway jusawanoadw uoljepuawiwody
JueAd|aYy

SUOIIEPUAWILIODY 10JoBdY J19MOd J1INY OL SenIAdY Jusawaroidw| pesodoid-yels JO uosuedwod :Z ajgel




"JHINY 28U Japun Y|SN Aq Ajsjeledas passalppe
Bulaq aJe suonepuawwosal 4] INY 9SayL

"suoljepusWWOo9al

41N
9S8y} JopISu0d jou
pip dnoub Buiyiom

Yyjdap-ul

-asusjep paseq-aoueulioLiad pue pauliojul-ysi pasodoid
8y} puk JUBLUSSASSe YSLI Y}IM Spoyjew saziuow.ey pue
saljInoe A1ojes yum uowiioo ur ebenbuel buisn saijinoe
Aiojeinba. Aunoss 1oy eouepinb juswsjdwi pue dojersqg

| UOIEpPUSWWOO9Y 9-4-AID
"| uonepuswwWo29y 4] | N o uonisodsip ayl 9-4-4N
ay} Joj sanAoe s Jjeys ay} Jo adoos ay} wouy 9-4-40
sonss| Aloje|nbal Ajunoas papnjoxa Jels ay| SUON 9-4-8d
SaIANDY
s)yleway jusawanoadw uoljepudaWIWOoIdYy
JueAd|aYy

SUOIIEPUAWILIODY 10JoBdY J19MOd J1INY OL SenIAdY Jusawaroidw| pesodoid-yels JO uosuedwod :Z ajgel




‘sjusuodwod ay) Ag panias
uonouny oioads ay} Jo) Juswalinbal Aloyeinbau BuiAyapun ue aAey op (016 ‘siepiwsuel) Junowasoy ‘SAQW ‘Buidid punosbiapun)
paisi| seAneniul z dA| ay) Jo swWOS 1eajd sAem|e Jou SI SaAleNIUl Jo sadA) SnoLIeA 8Y) USSM)Sq UOIoUlSIP 8yl 1Byl 810N ‘¢ 9|qel

ul pajuasaid ase asay) {Awouoxe) anoge ay} Buisn yoea paljsse|o pue saAljeniul Alisnpul Jo Jaquinu e payiuapl yeis OYN ayL

"sanss| AouaIolyo 1o o1Wouo2a ssalppe 01 dnolb Ansnpul sjgeolidde ayy Aq pasn aq Aew saAneniul

Ansnpul Aiejunjon asay] sjuswadueyus A}ajes |eiolauag-1soo palk 01 AjoyI| 10u aJe pue ‘sjuswaldinbal Alojejnbal Bunsixe

BpISINO aJe ‘sanss| uoi}oajoid ajenbape BA|0AUl JOU Op ‘SUIaou0d A)ajes |ennuajod jou ale jey) dnosb Aisnpul sjgeoidde
8y} 0} UJBOUOI JO SBNSSI SSaJppe 0} Sueaw e Jo ‘wsiueydoaw Buusyieb-uonewlojul ue se padojansp sl aaneniul ¢ 8dA] v ¢

'601°0G 440 0l ul paqLiossp
BLISJLIO 8Y) YlIM 8oueploooe ul Buijews|ns ansind Aew OYN 8y} ‘Uleouod A1ejes ay) Buissaippe Ul 8AI08LS 10U SI 8AlENIUI

Ansnpul pasodoud ay) 1Y) paulwlalep SI 1l alaym ‘JenemoH ‘uonoe Aloje|nbal 1o} pasu ay] INOYIIM Sjuswaoueyud
Ayajes apinoad 0} pasn aq Aew saaneniul Ansnpul yong sjuswalinbal Aloyeinbal Bunsixe apisino juswadueyus
Ajajes |elolyyauag-1soo |enualod e S| jey) uisouod Alajes [enusiod e 0} esuodsal ul padojeasp st aanjeniul gz adA] v ¢

‘apinb Aiojejnbal e ul Juswasiopua ybnoliyy uoneinbal mau ay} Bunnesw jo poylew a|gejdadde ue 1oy siseq ay}

wuoy Aew aaneniul Aisnpul | adA] ey ‘eseo e yons u| “Bupjewsini ansind jjeys DN a4l (60105 Y40 01) suonejnbey

[Blopa4 JO 8p0D 8y} JO ‘601 0G UOIDSS ‘0L S}lL Ul paqLIOSap eLIsiD Jayjo Jo ‘uoljoajold ajenbape jo aoueinsse

B} SOA|OAUI UIBOUOD A)ojes ay) Jey) paullId)}ap SI )l 8laym ‘JoAnamoH ‘sjuswalinbai Alojeinbas Buisixa uiyym suoioe
AloyeinBaa Juswe|dwoo pjnom ey ulaouod Ajajes |enuajod Jo anssi ue 0} asuodsal ul padojensp sl aaneniul | adA] v |

:saAlenIul Asnpul Jo sadA)
934y} pauapl (9Z1L0€9L LOTN 'ON UOISS®0y SINVAY) L00Z ‘G AInr 'ssed0.d Alojeinbay auy ul saAemu| Ansnpul, ‘1210-10-A03S

I NOILVANIININOD3Y 411N
NOILISOdSIA Ol S1¥0443 S1I NI 44V.1S 3H1 A9 A3IdILNIAl SIAILVILINI AYLSNANI AYVLINNTOA

S INJWHOVLLY



"sjusuodwod ay) Aq paAias uonouny

ol1vads ay} Joj Juswalinbai Aioyeinbas BulAuspun ue aAey op (*010 ‘siBpILISUBI} JUNOWASOY ‘SAQW ‘Buidid punosbiapun)
pajsl| seAneniul Z 8dA] 8y Jo swOoS 'Jeajd sAem|e Jou S| SaAleNIUl Jo sadA) SnoLIeA 8yl usamiaq uoiounsip ay |

‘ssauboud ui jjs
S190-/6-13N 4O MaIA8. yejs [eul 8y} jey) pajou aq pinoys jj “Ajubspul aqny einsesw o}
asn [jeys Seasuddl| Jey) elsjlid sauewiopad ayj sauyap osfe }| ‘sauljapinb peouaisjel
buisine. 1oy 1000j304d e pue ‘salijiqiIsuodsal 8asusdl| ‘seoepivjul Aiojeinba.l S8SSnIsSIp
aAneniul Ansnpui siyy swedboid 98 bunsixe buiusyjbusalis pue buLinjonis 4oy
ylomauwiely e Saysi|qe}se yalym ‘espiuwor) AIosiApy sanss| aibajesiS JesfonN [N 8y}
ybno.y) padojenap ‘enneniur Aipsnpul 90-/6 |3N @Y} Ul pajeulwna sauepinb Aisnpui
anoudwi 03 spoye s,Aipsnpui oy Aubajul eqn) HS 0} pajeja. sjuswisle oiewiwebold
J8Yjo uo sauiiepinb jeuoljippe buidojarsp pue sauepinb uonosedsul S buisixe
Buinoidwir uo spoys sy pasnoo) Ansnpul YMd 8yl ‘Uoye juswdojorsp Aiojeinbe.
Buiobuo s yejs oy 0] esuodsa. uj ‘suonealoads [eajuyas) paseq-aoueuliopad
0} o53SIuILLIB}BP WOy 8bueyd 0] S8asudlll (M/Md) 1030884 Jojem pazinssaid

lle Aq sjuswipuswwie asusl| dAJOAUI [iM dAleRIul Apsnpul siy] 191 10-00-AD3S e
‘suonealyoads [eajuyos) Jueld o) sebueyd ajqesalojus pue AIejunjoA Ul }INsad

1M 31 “enpeniul Aisnpuy Jojesoushb wesjs 90-/6-/9N MU 8y} 10f SY :9L10-00-ADIS o

90-/6 1IN e

wesboud Jojessusb wesg

(LE€0S0L0LTIN "ON UOISS800Y SNVAY) Z A9 ‘80-€0 AN
sonss| sjelalew Jo Juswabeuew ay) Jo) sauljapIng

*-gouel|dwod ainsus 0] sweiboid uonuaaald uoISOLI0D

ploe ouoq padojaasp Aiysnpu| “Aiepunoq ainssaid Juejo09 Jojoeal 8y} 9po.I0d

‘uej002 Jojoeal Bupjes| ay) wolj Jajem Jo uoielodess AQ pawioy ‘siejsAio pioe

2110Q JO UOIN|OS PIOE JLI0F PAJeIUSdUOD By} Uaym QG Hed (Y4D) suoneinbay jeiope-

40 8p0Q 8y} JO 0| dHIL 0} V¥ XIpuaddy jo L¢ pue ‘0¢ ‘¥| eusiud ubisaq |etouss

JO sjuawalinbal ay) 198w 0} anuiRUOd syue|d pajoaye ay) Jaylaym si ulaouod jedioulid
3yL :paels yolym ‘(G0-88 19) uolewojul Joj 3sanbal (1)1SG°0G H4D 01 B panssi OYN o

uoIS01I0) uolog

0dA1

uonduasaqg

saAeRiu| Aipsnpuj Jo 3siq [eRded :| a|qel




‘sjusuodwod ay} Ag panlas uonouny
ol1vads ay} Joj Juswalinbai Aioyeinbas BulAuspun ue aAey op (*010 ‘siBpILISUBI} JUNOWASOY ‘SAQW ‘Buidid punosbiapun)
palsl| seAneniul z 8dA] 8y Jo swoS 'Jeajo sAem|e Jou SI saAnenIul Jo sadA) snoLieA 8yl usamiaq uonounsip ay |

E

‘uone|nbal Bunsixe Jo0 mau e Bunesw jo
‘wed ul Jo ajoym ul ‘sueaw a|qeidasoe ue se apinb Aioje|nbad e ul YN AQ pasiopuy e
L SWid}| 9pe.s) |elolawwo) JO uoieolpa(

‘0G Med

44D 0L 0} g xipuaddy Aq pauianob se ‘swetboid (y) eoueinsse Ayenb soosusalf

jenpiaipul ayj Aq paianoo ale sjusuodwod esay) Jiedsal pue ‘ejenjess ‘10edsul 0] usyej}

suoijoe ‘pajejal-A1pjes ale spusuodwos yoiym uo poaibe seaiejussaidal JINYME

8y} 8ouIs Jaypn4 -suolneinap ayoads-jueld Aue Jo yejs ayj wiojul 4o welboid

8] 0] 8Jdype 0} PBRILLLIOD SIBUMO HAME JIY “iiedas pue uonebiiw pue ‘uoienjess

meyy ‘Aousnbaiy pue adoos uonoadsur ioy seuljepinb Aipsnpui olisusb G Ajejewixoidde

‘Auond soueoliubis-Ayges ur ‘padojensp weiboud pej-Aipsnpur siyy -buidid

pajejal-Alajes pue ‘[8sSaA J0joea. ay) ‘sjusuodwod 009 Aoj|y pue |98)s SSajule)s

oniugjsne pajejal-A1ajes Y9 Jje ssalppe o) edoas ul papuedxs Ajjusnbasqns

josloid ey ‘pnoiys 8102 YAAG 8y} ul (DHSD|) Bunoeid UoIS0.LI09 SSa}s Jejnuelbisyul

Jo saaousnbasuo [eljusjod sy} ssaippe 0} Ajleniul ‘v66 L Ul painisul sem ‘ejedioiued

S99SUBYI| ¥ME 'S'N I1e yoIym ul ‘weiboid siyl “(dINIME) 1o8loid sjeutspul pue

19SS\ J0joray Jojep buijiog ayj S1 eaneniul Aisnpul ue eia syuswadinbaa Aiojeinba.

Bunsixe sjusweldwos jey) wetboid bunsixse ue Jo sjdwexs | 8dA v 1ZL0-L0-ADIS e

L 198l01d S|eusau| |9ssa/ J0)oeaYy Jajep) Bullog

0dA1 uonduosag

saAeRiu| Aipsnpuj Jo 3siq [eRded :| a|qel




‘sjusuodwod ay} Ag panlas uonouny
ol1vads ay} Joj Juswalinbai Aioyeinbas BulAuspun ue aAey op (*010 ‘siBpILISUBI} JUNOWASOY ‘SAQW ‘Buidid punosbiapun)
palsl| seAneniul z 8dA] 8y Jo swoS 'Jeajo sAem|e Jou SI saAnenIul Jo sadA) snoLieA 8yl usamiaq uonounsip ay |

E

[WIYSU-UmopInys/Aemajeb-ojul-edo/A0B 01U () L JJU//-01Y :8)IS gaMm |eulajul

Aemaien) aousuadx3 BuneladO wol) ¥sL umopinys jnoge suoneuasald osje 899
‘gjelidoidde

aq Ajusesa.id pjnom juswieaiojus oN SaAlenRIul Aisnpul 1oj Jipalo ajeLidoidde

yuuad o3 pajepdn 8q 8G00-HG/9FHNN ey} peroadip osje uoissiwwo) oy Ajejes jo
|8n8] ejenbape ue apinoid seanoeid Aisnpuil buljsixa jey} papnjouod UOISSILIWOD) 8y)}
89UIS panunuoasip sem bunjewsini 8y ‘604 0S Y40 0} 0} Juensind juswaosueyus
A19je8 B Sk buipoeq 1oj pijea 8q 0} enssi Siy} punoy ‘seAnenRiul Aipsnpul Joj Jipalo Aue
MOJ[ JOU PIP Y2IYM 9G00-5T/9TFHNN 4O UOISIaA Jopjo ue buisn ‘yejs ay ‘suonenba
bunsixe Aq paiinba. Apiojdxe jou si enssi jueoijubis-ysu siyl 91 10-00-AD3S-INYS
‘A1esSS900U souw0998q uonoe Aiojeinba.

ainjny j1 buuiwiajep o) SIseq e sapinoid BuLiojiuow DN JNq ‘9]qesaiojus jou Si eae
SIY} Ul SHUBWWIWOI JO uoiejuBWS|dw 88SU8IIT “SUOHIPUOD UMOopINyS BuLnp YSL

JO jaAg] 8jqejdeooe ue urejuiew o) Aipsnpul ay) Aq usye) saAieniul ayj usalb pesooid
jou pjnoys bunjewsini jey} papnjouod UOISSILUWOD 8Y) 48ABMOY Jusuisdueyud
A19jeS |BIoljoUBq-)S00 B se paysnl 8q pjnod suonoe Aisnpul jey) buieaipul

sisAjeue ue pajs|dwiod pey Jejs sy} ¥sL umopinys Jo 8sed sy} uj 91 10-00-AD3S
"UJedU09 10 aNnss| DYN ue Buissalppe jJo suesw a|gejdedde ue Buipiroid

se DYN 9y} Aq paziubooal usaq sey Inq DYN 9y} Ag pasiopus uaaq Jou SeH

90-16 DHYVINNN
(,s8NnSSI UMOPINYS,, J0) XSl umopinys/iemod moT

0dA1

uonduasaqg

saAeRiu| Aipsnpuj Jo 3siq [eRded :| a|qel




‘sjusuodwod ay} Ag panlas uonouny
ol1vads ay} Joj Juswalinbai Aioyeinbas BulAuspun ue aAey op (*010 ‘siBpILISUBI} JUNOWASOY ‘SAQW ‘Buidid punosbiapun)
palsl| seAneniul z 8dA] 8y Jo swoS 'Jeajo sAem|e Jou SI saAnenIul Jo sadA) snoLieA 8yl usamiaq uonounsip ay |

E

(6%0-Z1-v3) Joplo saibajens uonebniw uo paseq sjuswalinbay e
‘Alessaoau JI
‘ainyny ay} ul Buyews|ni JIsiAal pjnom DYN @Y} eyl pue paqlosap se pajuswaldwi aq
pINOM suoljoR 9asuadl| Alejun|oA jey} uondwnsse ay) uo paseq sem uoloe Aloyeinbal
Jayuny ou ae) 0} uolsioap 8y} jey) sulejdxa (0900511 S0 1IN "ON UOISSa20Y SINVYAY)
681 anssi Ajojes ousuab ssalppe 0} uonoe pasodoud ay) 1oy sisAjeue Alojeinbal

8y} JO GG abed uo ajeuoljel UoISIoap 8yl ‘'0900STLSOTN :SisAleuy Alojeinbay e

68L-ISO e

Z SJ8SUBPUO0D 891 pue SYANG Jo) Jemod dnyoeq Jseubl usbolpAH

"L€00-C102-O4N
al 100Qq Aob suonenbay ass ‘sanljigeden asuodsay Aousbisw3 aysuQ, Alanoe
DYN Bulobuo sy} J3noge uonew.ojul 8J0W J0) ‘OS|yY ‘g UOIBPUSWIWOI9Y 4] [N 89S e
(8¢12€ ¥4 06 ‘G861 ‘g Isnbny) sjueld Bunsix3g pue
subisag ainin4 Buipiebiay sjuapiody 10}0eaY 819A8S UO JusWwalelS ADIj0d 0S| 299G e
WY SOINVS/SSTSSY/LHOISHINO/HHN/ACD dIUMmMm//:dRy

929G (SHINVYS) sauleping uswabeue|y
JUBPIOJY BIBASS JO Shie)s ay) pajen|eAd #81/GLGg uononisu| Alejodwa] e

"UJaoU09 10 anss| DYN ue Buissalppe jJo suesw a|gejdadoe ue Buipiroid
se DYN 2yl Aq paziubooal usaq sey Ing DYN 8Y1 Aq pasiopusd usa(q Jou SeH e
"uonisod AJjsnpul |ew.oy Jelp ay}
Uo sjuswwod yeys OYN sapnjoul 3 xipuaddy (1860582201 | UOISIA®Y ‘$0-16 IN  ®
Z sauljapIng) Juswabeue| JUBPIJY 8I9ASS

0dA1 uonduosag

saAeRiu| Aipsnpuj Jo 3siq [eRded :| a|qel




‘sjusuodwod ay} Ag panlas uonouny
o10ads ay} Joj Juswalinbal Alojeinbau BulAuapun ue aAey op (*01e ‘siepiwsuel) Junowasoy ‘SAQW ‘bBuidid punosbiapun)
pajsl| seAneniul Z 8dA] 8y Jo swOoS 'Jeajd sAem|e Jou S| SaAleNIUl Jo sadA) SnoLIeA 8yl usamiaq uoiounsip ay |

"uJaouU09
10 anss| DYN ue Buissaippe jo sueaw a|gejdasoe ue Buipinold se DYN Aq pasiopuy e
80-6Q Jop8T Ollsue) e
vrE1L-93HNN 0} ¥ Xipuaddy ul pajedso| aouepinb OHYINNN

Z uolso.lioD/uoisolig Buidig

€L-110CSId e
G0-96 o)1 OUBUSD) SSAIPPE O} Paysiqelsy e
weibold uoneols  olpolad aAleA pajeladO-10jo)\ dnois) sisumQ Julor e

"uJaoU09
10 8nss| DYN ue Buissaippe Jo sueaw a|geldasoe ue Buipinold se DYN Aq pasiopu] e
Z saAjeA pajesadQ JOI0|N

Z N9y '€0-200ZAd @ouepinb uonoadsul os|je 909G e
1pd20Z0021ougsSpeo1AreaH/So0p/d10J/A06 01U | Jau//:0ny
:01d0} sIy} uo Jalg aousuadxas Bunelado 00z OS|e 983
(16209¥280TN) 82-800Z SIY JUsWasIOpud OYN
Z€S0L¥Z80TN :uoneniens Ajojes OYN

9990812801 S0-80 3N
z syl peo| AneaH

WY SaljiARdce
-BuIdid-panng/aoualiadxa-sdo/Buneiado/SI0j0Bal/A0D 01U MMM//-dN] 883
08EV660ELTIN ‘€ UoISIAY ‘ue|d uonoy buidid paung OYN
8LEV6.LOCLTIN -dAlEniul 8Y] 0} UOISIABI [N

ZS00GEEB0TIN -@Aneniul Buiguosep Japs| |3N

¥71-60 1IN
Z Aibaju| syue| pue Buidid punoiBbispun uo aAneniu| Aisnpuj

0dA1 uonduosag

saAeRiu| Aipsnpuj Jo 3siq [eRded :| a|qel




"sjusuodwod ay) Aq paAias uonouny

ol1vads ay} Joj Juswalinbai Aioyeinbas BulAuspun ue aAey op (*010 ‘siBpILISUBI} JUNOWASOY ‘SAQW ‘Buidid punosbiapun)

pajsi| saAijeniul z odA| 8y} Jo swog "Jeajo sAemie Jou s saAleniul Jo sadA) snoleA ay) usamiaq UoRounlsIp 8y

E

"uJ9oU0D
10 anssi DYN ue Buissaippe jo sueaw g|gejdasoe ue Buipinoid se DYN Aq pasiopug e
Z uolso.lio)/uoisosg buidig
G0-96 19187 JlBUSY) Ssaippe O] paysljge}sy e
"uJaouU09
10 anss| DYN ue Buissaippe jo sueaw a|gejdasoe ue Buipinold se DYN AQ pasiopuy e
Z saA|eA pajesadQ JOI0N
"uJaouU09
10 anss| DYN ue Buissaippe jo sueaw g|gejdasoe ue Buipinold se DYN AQ pasiopu] e
4 (uouod Ajjigeljey [9sal@) Inoxoe|g uonels
L060 13N e
4 dAljeliul 81nyno Ajejeg
GGL'L 8pIing Aiojeinboy e
PP-v-ISN e
Gl-pg 1o)19] oBUdL) e
"uJaouU09
10 8nss| DYN ue Buissaippe Jo sueaw a|geldasoe ue Buipinold se DYN Aq pasiopu] e
80L-OVSN e
Z (uoiuod Ayjigeljay [9saiQ) Inoxoe|g uonels
01-88 I8j@7 oUBURD) e
"UJ9oU0D
10 anssi DYN ue Buissaippe jo sueaw g|gejdasoe ue Buipinoid se DYN Aq pasiopug e
¥71-06 DYVIANNN o
Z sJayealg 1noaID ase) pap|oN pale|oy-AjojeS-UoN plepuelsqns
0dA1 uonduosag
saAneniu] Aiysnpul jo isiq [ended | a|qel




"sjusuodwod ay) Aq paAias uonouny

o10ads ay} Joj Juswalinbal Alojeinbau BulAuapun ue aAey op (*01e ‘siepiwsuel) Junowasoy ‘SAQW ‘bBuidid punosbiapun)
pajsl| seAneniul Z 8dA] 8y Jo swOoS 'Jeajd sAem|e Jou S| SaAleNIUl Jo sadA) SnoLIeA 8yl usamiaq uoiounsip ay |

9€00L9CL0TIN ‘leuly e
9610161901\ :obexoed e
€ U01}08]0.d Jajempunols)
088719
€ Sjuswjiwwod 333d1/3dl
"uJaouod
10 anssi DYN ue Buissaippe Jo sueaw g|geldaooe ue Buipinoid se DYN Aq pasiopug e
10-88 DUVINNN
Z sabue|4 Juainpnel4
"uJaouod
10 anssi DYN ue Buissaippe Jo sueaw g|gejdacoe ue Buipinoid se DYN Aq pasiopug e
71-06 DUVINNN *
Z sJayealg 1noaID ase) pap|oN pale|oy-A1ojeS-UoN plepueisqns
WY L19/1/€09S/c€604S/1e1s/sbainu/suoos||0d
-00p/WJ-BUIpeal/A0D 01U MMM//:dY :9/ | anssi Ajajes olauab JO uoinjosal 99 e
"uJaouod
10 anssi DYN ue Buissaippe jJo sueaw g|geldaooe ue Buipinoid se DYN Ag pasiopug e
C0-16 OUYVIANNN
Z SJajlwsuel] JUNOWSSOY Ul SSOT IO
"uJaouod
10 anssi DYN ue Buissaippe jo sueaw g|gejdasoe ue Buipinoid se DYN Aq pasiopug e
€1-06 DUYVINNN
Z BAljBI}IU| JUBWAIND0Id dAISUayaldwon
0dA1 uonduosag
saAneniu] Aiysnpul jo isiq [ended | a|qel




"sjusuodwod ay) Aq paAias uonouny

o10ads ay} Joj Juswalinbal Alojeinbau BulAuapun ue aAey op (*01e ‘siepiwsuel) Junowasoy ‘SAQW ‘bBuidid punosbiapun)
pajsl| seAneniul Z 8dA] 8y Jo swOoS 'Jeajd sAem|e Jou S| SaAleNIUl Jo sadA) SnoLIeA 8yl usamiaq uoiounsip ay |

gl

abed uo passnasIp SI UOID9||0D BYep YL "6420Z2SZLL TN :ojnJ pasodoud Jelp 98 e
"Ja)3ew BuiAppepun ay) uo uonewlojul Buyess Jeya| oeuab DYN Ue Jo) pasu ay)
ajeulwi|o 0} Ajluejun|oA pajos||00 sem ejep siyl “euswousyd pasapisuodun-Aisnoirsid

Buipiebas syue(d Jualind Jo A}ajes ainsua 0} elep JO Uo1j0a||00 Alsnpul AJejunjop e

BUS)LID 90Ue}deddy SO0

anssi Auoye|nBal-uou ‘Aisnpul sSsedppe 0] BuUl|BpINg) e

90-G6- 1IN e
we)sAg eje SS90y |auuosIad

anss| Aloje|nbal-uou

‘Alsnpul ssaippe 0] UaXe] sAneniu| e
|0Jju0D 8insodx3 uoneipey

anssi Aloje|nbal-uou

‘AlySnpul ssaippe 0} uaye) aAljeniu| e
sdiy onewoiny Bulonpay

anssi Aiojejnbal-uou

‘Al}SNpul Ssaippe 0} Usye) SAljelIu| e
uonoa|j09 eyeq Ain( Joj ssauyl

anssi Aiojejnbai-uou

‘A1}SNpul Ssaippe 0} Uaye] SAljelIu| e
[suuosiad payienp Jo abeloys

anss| Aloje|nbal-uou

‘AlSnpul ssaippe 0] UsXe] sAneniu| e
snsuasuo) Ansnpuj

9661 Vdd Jo} elep Jayieb o0y o|ns pasodolid
a|nJ Buuayieb ejeq

0dA1

uonduasaqg

saAeRiu| Aipsnpuj Jo 3siq [eRded :| a|qel




ol

‘sjusuodwod ay} Ag panlas uonouny
o10ads ay} Joj Juswalinbal Alojeinbau BulAuapun ue aAey op (*01e ‘siepiwsuel) Junowasoy ‘SAQW ‘bBuidid punosbiapun)
pajsl| seAneniul Z 8dA] 8y Jo swOoS 'Jeajd sAem|e Jou S| SaAleNIUl Jo sadA) SnoLIeA 8yl usamiaq uoiounsip ay |

01€0G60L07TIN L00Z/.L2/E Pajep J8))8] [N 89S e
€ weibold anleA pajeladQ Jiy

0dA1 uonduosag

saAeRiu| Aipsnpuj Jo 3siq [eRded :| a|qel




