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EXECUTIVE SUMMARY

The U.S. Nuclear Regulatory Commission (NRC) is considering updating and aligning its
regulations for nuclear power plant application reviews under Title 10 of the Code of Federal
Regulations (10 CFR) Part 50, “Domestic Licensing of Production and Utilization Facilities” and
Part 52, “Licenses, Certifications, and Approvals for Nuclear Power Plants.” The NRC has
prepared this regulatory basis to explain:

¢ why the existing regulations, policies, or, in a few cases, guidance documents, need to be
revised to address identified regulatory issues;

e how a change in the regulations or guidance can resolve the issues;
e why alternatives to rulemaking (or sometimes guidance) are not suitable;

¢ the scientific, policy, legal, or technical information that supports the decision to undertake
rulemaking or change guidance;

e backfitting and issue finality considerations, as appropriate;

¢ stakeholder interactions in developing the technical portion of the regulatory basis, and
stakeholder views, to the extent known;

¢ how the recommended changes will support the NRC’s Strategic Plan goals; and

¢ any limitations on the scope and quality of the regulatory basis, such as known uncertainties
in the data or methods of analysis.

The NRC concludes that there is sufficient basis to proceed with rulemaking and guidance
development to address the alignment of regulatory requirements associated with Parts 50 and
52 and the incorporation of lessons learned from new power reactor licensing reviews.

The staff's recommended alternatives would result in net averted costs to industry and the NRC

of approximately $18 million (7 percent net present value [NPV]) and $29.6 million (3 percent
NPV), respectively, making the overall potential rulemaking cost beneficial.
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1.0 INTRODUCTION

The U.S. Nuclear Regulatory Commission (NRC) is considering updating and aligning
regulations for nuclear power plant application reviews under Title 10 of the Code of Federal
Regulations (10 CFR) Part 50, “Domestic Licensing of Production and Utilization Facilities”
(TN249)" and Part 52, “Licenses, Certifications, and Approvals for Nuclear Power Plants”
(TN251). The NRC is also considering updating these regulations to incorporate lessons
learned from new power reactor licensing reviews. These rule changes would apply to any
power reactor application submitted to the NRC under Part 50 or 52. For example, the scope of
impacted entities includes applications for facilities similar to large light water reactors (LWRs)
operating today, large new LWR applications (e.g., similar to the KHNP APR-1400 and
Westinghouse AP1000), small modular reactor designs (e.g., similar to the NuScale small
modular reactor), and non-LWRs (e.g., high temperature gas reactors, fast reactors, and molten
salt reactors).

1.1 Background

In a September 22, 2015, staff requirements memorandum (SRM) (Agencywide Documents
Access and Management System [ADAMS] Accession No. ML15266A023; NRC 2015-TN6217)
associated with SECY-15-0002, “Proposed Updates of Licensing Policies, Rules and Guidance
for Future New Reactor Applications,” dated January 8, 2015 (ADAMS Accession

No. ML13277A420; NRC 2015-TN6209), the Commission directed the NRC staff to proceed
with a rulemaking on the alignment of licensing requirements of Parts 50 and 52. The
Commission directed the NRC staff to also pursue rulemaking to incorporate lessons learned
from recent new power reactor licensing reviews. The NRC plans to conduct the alignment and
lessons learned rulemakings as a single, coordinated effort.

Enclosure 1 to SECY-15-0002 (ADAMS Accession No. ML13277A647; NRC 2015-TN6489)
identified the regulations that the staff had recommended be modified in Part 50 to align with
Part 52. In the SRM to SECY-15-0002, the Commission approved revision of the regulations in
Parts 50 and 52 incorporating the policies identified by the staff in Enclosure 1.

Since the 2007 update to Part 52 (72 FR 49352, August 28, 2007; TN4796), the NRC has
identified several items to evaluate in a rulemaking, including corrections, clarifications, and new
requirements. These items have been identified primarily as a result of Part 52 licensing
reviews conducted by the NRC since 2007. Enclosure 2 to SECY-15-0002 (ADAMS Accession
No. ML19161A206; NRC 2015-TN6490) provided several examples of corrections,
clarifications, and new requirements. The staff committed to informing the Commission and
other stakeholders, in accordance with NRC’s standard rulemaking practices, about the specific
rule changes that the staff would consider.

In the SRM to SECY-15-0002, the Commission directed the NRC staff to evaluate the priority
and schedule for rulemaking in the context of Project Aim 2020 to ensure effective use of
agency resources. Consequently, the NRC budgeted this rulemaking to start in fiscal year
2019.

" The TN number is an unique identifier for individual references in this document and aids in compilation
of the references (Chapter 11). The TN number is used at first instance in each chapter and appendix
and is not repeated.
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The NRC'’s goals in amending these regulations are to ensure consistency in new reactor
licensing reviews, provide for an efficient new reactor licensing process, reduce the need for
exemptions from existing regulations and license amendment requests, address other new
reactor licensing issues deemed relevant by the NRC, and support the principles of good
regulation, including openness, clarity, and reliability.

1.2 Purpose and Scope of this Regulatory Basis

Consistent with the Commission’s direction and the NRC’s rulemaking process, the staff has
prepared this regulatory basis in support of a Parts 50 and 52 alignment and lessons learned
rulemaking. This regulatory basis does the following:

e explains why the existing regulations or policies need to be revised to address identified
regulatory issues;

e explains how a change in the regulations can resolve the issues;
¢ explains why alternatives to rulemaking cannot resolve the problems;

¢ provides the scientific, policy, legal, or technical information that supports the decision to
undertake rulemaking;

¢ discusses backfitting and issue finality considerations, as appropriate;

o discusses stakeholder interactions in developing the technical portion of the regulatory
basis, and stakeholder views, to the extent known;

¢ explains how the recommended rulemaking will support the NRC’s Strategic Plan goals; and

e explains any limitations on the scope and quality of the regulatory basis, such as known
uncertainties in the data or methods of analysis.

The regulatory basis also presents the NRC’s consideration to issue guidance to support or as
an alternative to the rule and lists documents that have been cited or otherwise factored into the
development of the document. Consistent with NRC policy and procedures, this regulatory
basis does not include proposed regulatory text or a section-by-section analysis of current
versus proposed regulations.

1.3 Relationship to Non-Light Water Reactor Technology

In the development of this regulatory basis, the NRC did not perform a comprehensive review of
the requirements of Parts 50 and 52 for their suitability or applicability to non-LWR technology.
Rather, this document focuses on the alignment issues and lessons learned outlined in
SECY-19-0084 (NRC 2019-TN6210). The NRC is, however, engaged in a separate effort to
develop a risk-informed, performance-based regulatory framework for advanced reactors as
described in SECY-20-0032, “Rulemaking Plan on ‘Risk-Informed, Technology-Inclusive
Regulatory Framework For Advanced Reactors (RIN-3150-AK31; NRC-2019-0062)” (NRC
2020-TN6805). Although these two rulemakings are proceeding as two separate activities, the
NRC is coordinating its efforts so that these rulemakings result in appropriate frameworks for
license applicants of all types of reactor technologies. To that end, the NRC may ultimately
consider changes to Parts 50 and 52 to address non-LWRs.



1.4 Document Contents and Organization

The subsequent chapters of this document are organized as follows. Chapter 2 describes the
background related to the evolution of the current regulatory framework for new reactor
licensing; the associated Parts 50 and 52 processes; the Commission’s policy, regulations,
guidance associated with aligning Parts 50 and 52; and a summary of recent experience with
new reactor licensing. Chapter 3 describes regulatory issues related to the proposed alignment
and updating to reflect lessons learned. Chapter 4 describes the estimation of costs and
savings of proposed alternatives for reactor licensees and the NRC. Chapter 5 addresses other
impacts and issues related to using rulemaking to align Parts 50 and 52 and incorporate lessons
learned from new reactor license reviews. Chapter 6 describes stakeholder involvement in the
development of the scope of the regulatory basis. Chapter 7 describes the relevance of safety
goal evaluation to this rulemaking effort. Chapter 8 describes how the recommended
rulemaking would support the NRC’s Strategic Plan for fiscal years (FYs) 2018-2022.

Chapter 9 presents the conclusions. A timeline for developing the rulemaking is presented in
Chapter 10. The references for sources cited in the main body and appendices are
consolidated in the list provided in Chapter 11.

The appendices to this regulatory basis describe the items evaluated within each technical area
in this rulemaking by topic:

¢ Appendix A — Applying the Severe Accident Policy Statement to New Part 50 License
Applications

¢ Appendix B — Probabilistic Risk Assessment Requirements

¢ Appendix C — Three Mile Island Requirements

¢ Appendix D — Description of Fire Protection Design Features and Fire Protection Plans
¢ Appendix E — Operator Licensing

¢ Appendix F — Physical Security and Fitness-for-Duty Requirements

e Appendix G — Emergency Planning

o Appendix H — Part 52 Licensing Process

o Appendix | — Environmental Topics

¢ Appendix J — Applicability of Other Processes to the 10 CFR Part 52 Process

¢ Appendix K — Miscellaneous Topics
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2.0 BACKGROUND FOR THE PROPOSED RULEMAKING

The current regulatory framework for new reactor licensing has evolved over the years as have
several Commission policies and directions related to new reactors. This evolution and lessons
learned from new reactor licensing actions and the changes they may warrant to improve the
efficiency of the licensing process are described in this chapter.

2.1 Evolution of the Current Requlatory Framework for New Reactor Licensing

2141 Licensing of Nuclear Installations

To construct or operate a nuclear power plant, an applicant must submit a safety analysis report
(SAR) to the NRC for review. This document contains the design information and criteria for the
proposed reactor and comprehensive data about the proposed site. It also discusses various
hypothetical accident situations and the safety features of the plant that would prevent accidents
or lessen their effects. In addition, the application must contain a comprehensive assessment of
the environmental impact of the proposed plant.

Most operating nuclear power plants have been licensed by the NRC under a two-step process
described in Part 50 (TN249). This process requires both a construction permit (CP) and an
operating license (OL).

In an effort to improve regulatory efficiency and add greater predictability to the process, in 1989
the NRC established alternative licensing processes in Part 52 (TN251) that included a
combined license (COL). This process combines a CP and an OL with conditions for plant
operation.

Other licensing options under Part 52 include an early site permit (ESP) that allows an applicant
to obtain approval for a reactor site without specifying the design of the reactor(s) that could be
built there, and a certified standard plant design that can be used as a preapproved design.

Under either process, NRC approval is necessary before a nuclear power plant can be built and
operated. The NRC maintains oversight of the construction and operation of a facility
throughout its lifetime to ensure compliance with the agency’s regulations for the protection of
public health and safety, the common defense and security, and the environment.

Additional details about both licensing processes, beyond those provided in the following
sections, can be found in NUREG/BR-0298, Revision 2, “Nuclear Power Plant Licensing
Process,” dated July 2004 (NRC 2004-TN1678).

21.2 Part 50 Process

Most nuclear power plants currently operating in the United States were licensed under the
process described in Part 50. The NRC and its predecessor, the Atomic Energy Commission,
approved construction of these plants between 1964 and 1978 and the NRC granted the most
recent OL under Part 50 in 2015.

Under the Part 50 process, a prospective nuclear power plant licensee applies first for a CP,
and then for an OL. The requirements in paragraph 50.34(a) outline the information an
applicant must submit in a preliminary safety analysis report to support the NRC’s safety review



and issuance of a CP. Section 189a.(1)(A) of the Atomic Energy Act of 1954, as amended
(AEA; 42 U.S.C. § 2239(a)(1)(A); TN663) requires that a public hearing be held before a CP is
issued for a nuclear power plant. The public hearing is conducted by the Commission or a
three-member Atomic Safety and Licensing Board.

An OL application includes a final safety analysis report (FSAR), whose content is specified by
10 CFR 50.34(b), which describes the licensing basis that is reviewed by the NRC to develop
the agency’s safety evaluation report (SER). An opportunity for a hearing is provided during an
OL review. At the end of successful construction, if the NRC determines that the applicant
satisfies the applicable requirements, then the NRC issues the OL, which is valid for a period of
40 years.

The NRC observed that the Part 50 licensing process had certain disadvantages. They include
the greater likelihood of construction delays and rework due to changes to the design as it is
finalized, and regulatory changes that occur after the CP is issued that must be addressed
before approval of the OL application. In addition, the final decision by the NRC about the
safety of the plant does not occur until the plant construction is nearly complete and a large
capital investment has been made. Because there is little finality with regard to safety decisions
made by the NRC when the CP is issued, matters that were addressed during the CP review
can be revisited during the review of the OL application. Finally, the process did not incorporate
a focus on standardization with its many advantages, including increased regulatory efficiency.

21.3 Part 52 Process

The NRC applied its experience in licensing “Part 50” reactors to the development of

10 CFR Part 52, which has been used for the most recent new reactor licensing reviews,
including the COLs issued for two new facilities under construction at the Vogtle Electric
Generating Plant site.

By the time the original Part 52 rule was issued in 1989 (54 FR 15372, April 18, 1989; TN6256),
the Commission had long sought nuclear power plant standardization and the enhanced safety
and licensing reform that standardization could make possible. For more than a decade, the
Commission had been adding provisions to Part 50 and Part 2 (TN6204) to allow for limited
degrees of standardization, and for as many years, the Commission had been proposing
legislation to Congress on the subject. The Commission was frequently asked by members of
Congress to what extent legislation on the subject was necessary, and in doing the analysis to
reply to these questions, the Commission came to believe that much of what it sought could be
accomplished within its current statutory authority. Thus, the Commission embarked on a
standardization rulemaking.

The Commission announced its intent to pursue standardization rulemaking in its Policy
Statement on Nuclear Power Plant Standardization (52 FR 34884, September 15, 1987;
TN6362). The Policy Statement set forth the principles that would guide the rulemaking. In
1988, the Commission issued the proposed rule on ESPs, standard design certifications (DCs),
and COLs (53 FR 32060, August 23, 1988; TN6363), which first introduced Part 52. In 1989,
the Commission approved Part 52 in the final rule (54 FR 15372, April 18, 1989), providing for
issuance of ESPs, standard DCs, and COLs for nuclear power reactors. The final rule was
intended to achieve the early resolution of licensing issues and enhance the safety and
reliability of nuclear power plants.



Based on lessons learned during the early DC reviews and discussions with nuclear industry
representatives about the Part 52 licensing processes, the NRC staff submitted SECY-98-282,
“Part 52 Rulemaking Plan” (NRC 1998-TN6364), on December 4, 1998, proposing to enhance
Part 52. In a January 14, 1999, SRM (NRC 1999-TN6369), the Commission approved the
rulemaking plan. On July 3, 2003 (68 FR 40026; TN6365), the NRC published a proposed rule.
On March 13, 2006 (71 FR 12781; TN6343), the NRC issued a revised proposed rule that
superseded the 2003 proposed rule and would rewrite Part 52, make changes throughout the
Commission’s regulations to ensure that all licensing processes in Part 52 were addressed, and
clarify the applicability of various requirements to each of the processes in Part 52 (i.e., ESP,
standard design approval [SDA], standard DC, COL, and manufacturing license [ML]).

The basic concept underlying Part 52 is to provide for early resolution of licensing issues by
approving nuclear reactor designs through generic rulemaking. Once the designs are approved
(i.e., certified), an applicant can reference them in applications for permission to build and
operate nuclear power plants without needing to relitigate, in individual hearings, the issues
resolved in the DC rulemaking. A DC is valid for 15 years and can be renewed for an additional
10 to 15 years.

Under the Part 52 regulatory framework, a prospective nuclear power plant operator applies for
a COL that authorizes both construction and (after certain criteria are met) plant operation. The
application may reference a certified design, SDA, ML, or an ESP to take advantage of reviews
previously completed by the NRC.

Under the Part 52 COL process, the NRC determines and approves, before construction, the
criteria that will be used to evaluate, after construction, whether the plant has been built as
specified in the license. Before authorizing operation, the Commission must determine that
these criteria have been met. A public hearing is required to be conducted before a COL is
issued. There also is an opportunity for a hearing after a COL is issued, but before fuel loading
is authorized; the hearing is limited to determining whether the acceptance criteria in the license
have been met.

The NRC may approve and certify a design through a rulemaking, independent of a specific
site. An application for a standard DC must contain proposed inspections, tests, analyses, and
acceptance criteria (ITAAC) for the standard design. The application also must demonstrate
how the applicant complies with the Commission’s relevant regulations.

A DC application must contain a level of design information sufficient to enable the Commission
to reach a final conclusion about all safety questions associated with the design. In general
terms, a DC application should provide an essentially complete nuclear plant design, with the
exception of some site-specific design features.

The application presents the design basis, the limits on operation, and a safety analysis of the
structures, systems, and components (SSCs) of the facility as a whole. The scope and contents
of the application are equivalent to the level of detail found in an FSAR for a currently operating
plant. The NRC prepares an SER that describes its review of the plant design and how the
design meets applicable regulations.

Upon determining that the application meets the relevant standards and requirements of the
AEA and the NRC'’s regulations, the NRC typically publishes a proposed rule for public
comment; the Commission may then decide to hold a hearing. The final rule associated with
the standard DC is issued as an appendix to the Part 52 regulations.



The issues that are resolved in a DC rulemaking are subject to a more restrictive change
process than issues that are resolved under other licensing processes. The NRC cannot modify
a certified design unless it determines in a rulemaking that the change is necessary by meeting
one or more of the criterial described in paragraph 52.63(a)(1).

An application for a COL under Part 52 can incorporate by reference a DC. The advantage of
this approach is that the issues resolved during the DC rulemaking are precluded from
reconsideration later during the COL stage.

An application for a COL under Part 52 also can incorporate by reference an ESP. An ESP
resolves site safety, environmental protection, and emergency preparedness issues (if
applicable) that may be either design-specific or independent of a specific nuclear plant design.
The ESP application must address the safety and environmental characteristics of the site and
evaluate significant impediments to developing an acceptable emergency plan. The NRC
documents its findings related to site safety characteristics and emergency planning (if
applicable) in an SER and those related to environmental protection issues in draft and final
environmental impact statements.

After the NRC completes its safety review, the NRC conducts a mandatory public hearing. The
ESP is initially valid for no less than 10 and no more than 20 years and can be renewed for 10
to 20 years.

In addition to establishing this alternative process, the requirements in Part 52 formalized
expectations for new designs per the Commission’s “Policy Statement on Severe Reactor
Accidents Regarding Future Designs and Existing Plants” (50 FR 32138, August 8, 1985;
TN4519) (Severe Accident Policy Statement), with explicit requirements related to the Three
Mile Island (TMI) items in paragraph 50.34(f), severe accidents, probabilistic risk assessment
(PRA), and other topics. However, Part 50 has not been updated to include similar
requirements for these items. As a result, the two licensing processes have different technical
requirements in some areas.

2.2 Commission Policy, Regulations, and Guidance Associated with Aligning
Parts 50 and 52

Because of the NRC’s focus in recent years on the Part 52 licensing process, several
Commission policies and direction related to new reactors have been translated into explicit
requirements and guidance only for applicants under Part 52. This issue is discussed in
SECY-15-0002 (NRC 2015-TN6209), Enclosure 1, “Improving Alignment Between New Reactor
Licensing Processes,” and is summarized below.

2.21 Application of Severe Accident Policy and Additional Commission Direction

On August 8, 1985, the Commission published the Severe Accident Policy Statement. In this
document, the Commission stated that it “fully expects that vendors engaged in designing new
standard (or custom) plants will achieve a higher standard of severe accident safety
performance than their prior designs.” The Commission also explained how applicants
submitting new designs for NRC approval could address severe accidents acceptably.

The Severe Accident Policy Statement indicated that an applicant is expected to consider a
range of alternatives when addressing safety issues and reducing risk from severe accidents.



The NRC conclusions about the acceptability of the design would be made through a review of
the applicant’s traditional engineering analysis, complemented by insights from the PRA.

In addition, the Commission’s “Policy Statement on Use of Probabilistic Risk Assessment
Methods in Nuclear Regulatory Activities” (60 FR 42622, August 16, 1995; TN6278) encouraged
the use of PRA in all regulatory matters to the extent supported by the state of the art in PRA
methods and data, and in a manner that complements the NRC's deterministic approach and
supports the NRC's traditional defense-in-depth philosophy.

Therefore, the Severe Accident Policy Statement sets an expectation that CP applications
include a preliminary risk analysis. The requirements in paragraphs 52.47(a)(27) and
52.79(a)(46) implement this expectation by requiring submittal of PRA information in DC and
COL applications, respectively. Similarly, paragraphs 52.47(a)(8) and 52.79(a)(17) include
requirements to address TMI issues for those applications. However, these expectations have
not been reflected in Part 50 requirements for new CP or OL applications.

The NRC staff completed several Commission papers in the late 1980s and early 1990s
addressing issues arising from consideration of new reactor design and licensing reviews. In
SECY-89-013, “Design Requirements Related to the Evolutionary Advanced Light Water
Reactors,” dated January 19, 1989 (NRC 1989-TN6367), the staff informed the Commission of
the planned approach to ongoing reviews of evolutionary new reactor designs and identified
issues that should be resolved for these designs.

A year later, in SECY-90-016, “Evolutionary Light Water Reactor (LWR) Certification Issues and
Their Relationship to Current Regulatory Requirements” (NRC 1990-TN524), dated January 12,
1990, the staff recommended positions on several issues fundamental to the review of
evolutionary designs. The Commission approved most of these enhancements in its June 26,
1990, SRM (NRC 1990-TN6366).

As the NRC began to review passive designs, the staff requested Commission direction on
extending certain requirements to these types of designs, as well as direction on additional
enhancements, in SECY-93-087, “Policy, Technical, and Licensing Issues Pertaining to
Evolutionary and Advanced Light Water Reactor (ALWR) Designs” (NRC 1993-TN6212), dated
April 2, 1993. In its SRM dated July 21, 1993 (NRC 1993-TN6218), the Commission extended a
number of its previous positions to passive designs. The Commission also approved new
positions on topics such as “leak before break” and steam generator tube ruptures.

The NRC has incorporated the expectations from the Severe Accident Policy Statement and
subsequent Commission direction outlined above into requirements and guidance for new
reactor applications reviewed under the provisions of Part 52. However, the NRC has not
consistently updated similar regulations and guidance to support new Part 50 applications.
Additionally, the NRC has not completed a detailed technical and regulatory assessment of the
value proposition of applying these expectations to future non-LWR applications.

222 Three Mile Island Requirements

The criteria used to assess the resolution of severe accident issues for new reactors also
include certain post-TMI requirements in 10 CFR 50.34(f).

The introductory paragraph of paragraph 50.34(f) limits its applicability to two groups of
applicants: (1) applicants for a CP or ML whose application was pending as of February 16,



1982, all of whom no longer have active applications; and (2) applicants for a DC, SDA, COL, or
ML under Part 52, with certain exceptions, as described in Part 52.

Requirements in Part 52 for the contents of DC and COL applications (paragraphs 52.47(a)(8)
and 52.79(a)(17), respectively) state that these applications must provide information necessary
to demonstrate compliance with the technically relevant portions of the TMI requirements, with
certain exceptions. Therefore, new CP and OL applicants under Part 50 are not currently
required to comply with the TMI items in paragraph 50.34(f).

To date, the applicant’s submittals and the NRC’s reviews of technically relevant portions of
these requirements have been largely focused on determining the applicability of these
requirements for LWR applications. The NRC has not completed, for this regulatory basis, an
assessment of the value of applying these requirements to future non-LWR applications, but
could clarify these requirements as part of the proposed rule.

223 PRA Requirements

One of the four fundamental criteria used to assess the resolution of severe accident issues for
new reactors is the performance of a PRA. For new reactor applicants under Part 52, PRAs are
addressed in three separate sets of requirements:

o Paragraph 50.34(f)(1)(i), as referenced by various subparts of 10 CFR Part 52, which directs
applicants to perform “a plant/site specific probabilistic risk assessment, the aim of which is
to seek such improvements in the reliability of core and containment heat removal systems
as are significant and practical and do not impact excessively on the plant.”

e Paragraphs 52.47(a)(27) and 52.79(a)(46), which direct DC and COL applicants,
respectively, to provide a description of the design-specific or plant-specific PRA and its
results.

e Paragraph 50.71(h), which directs only COL holders to develop, maintain, and upgrade a
PRA with a specific scope.

These requirements do not apply to new reactor license applications submitted under Part 50.
224 Fire Protection

In the SRMs for SECY-90-016 and SECY-93-087, the Commission approved positions
regarding fire protection for all evolutionary and passive ALWRs. Requirements for specific
information to be submitted in applications, however, are limited to the Part 52 process. Only
COL applicants are required to provide a description and analysis of their fire protection design
features (paragraph 52.79(a)(6)). Combined license applicants are also required to describe
their fire protection plan in their applications per paragraph 52.79(a)(40). The regulations of
paragraph 50.34(b) describing the content of OL applications do not include similar
requirements.

2.3 Summary of Recent Experience with New Reactor Licensing

The NRC has issued a significant number of licensing actions under Part 52 since 2007. These
actions include the issuance of 3 DCs, 14 COLs, 6 ESPs, and numerous license amendments
and exemptions. The NRC is also reviewing the renewal of one DC. This experience has
provided the NRC with some lessons learned that may warrant changes to the current
regulatory structure. The NRC described this collection of lessons learned in SECY-19-0084,
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“Status of Rulemaking to Align Licensing Processes and Lessons Learned from New Reactor
Licensing (RIN 3150-Al66)" (NRC 2019-TN6210). The enclosure associated with
SECY-19-0084, “List of Lessons Learned Items Included in the Scope of the Regulatory Basis
for Aligning Licensing Processes and Lessons Learned from New Reactor Licensing,” contains
the list of the 52 lessons learned items, grouped under several topical areas.

2.31 Operator Licensing

The NRC regulations governing the issuance of licenses to operators of utilization facilities do
not discuss the issuance of operator licenses to individuals at utilization facilities that are under
construction and not yet operating (i.e., cold plants). The NRC recently gained experience
implementing the operator licensing program in these situations. For example, several groups
of applicants for operator licenses have taken the requisite written examinations and operating
tests at Vogtle Electric Generating Plant Units 3 and 4 (VEGP 3&4), which are utilization
facilities that were under construction at the time of the written examinations and operating
tests. In some cases, the NRC approved exemptions from the Commission’s regulations to
facilitate the administration of these examinations and applicants’ performance of experience
requirements because design and construction of the utilization facilities at VEGP 3&4 were not
complete. Appendix E of this regulatory basis discusses alternatives for improving the efficiency
and effectiveness of the operator licensing program at cold plants based on lessons learned
from this experience. The lessons learned are related to criteria for simulation facilities used to
administer the operating test and meet experience requirements, the plant walkthrough portion
of the operating test, and continuing training of operator license applicants following their
completion of the NRC'’s initial operator licensing examination.

2.3.2 Physical Security

The NRC has identified an issue in the regulations that may result in an unnecessary burden on
Parts 50 and 52 power reactor applicants and licensees. The current NRC regulations require
applicants for a power reactor OL under Part 50 or holders of a COL under Part 52 to establish
a protected area before unirradiated fuel is allowed onsite. Based on experience from recent
new reactor licensing reviews, the NRC recognized that it may be possible to receive
unirradiated fuel onsite in the protected area before implementing all of the security
requirements in 10 CFR 73.55. However, these security requirements would have to be
implemented at some point just prior to fuel load to address the increased risk arising from
radiated fuel onsite. Appendix F of this regulatory basis discusses alternatives to amend these
requirements to make clear that applicants and licensees may bring unirradiated nuclear fuel
onsite and protect it in accordance with the NRC’s requirements for physical protection of
special nuclear material of moderate and low safety significance.

2.3.3 Fitness for Duty

The NRC has identified lessons learned from implementation of fitness-for-duty (FFD) programs
at the VEGP and Virgil C. Summer Nuclear Station construction sites. The NRC has identified
requirements that could be amended to address issues concerning access to the construction
site and procedures for Medical Review Officers. Other changes would clarify regulatory
language, and revise Part 26, “Fitness for Duty Programs” (TN5451), based on risk insights
learned from operating experience. Appendix F of this regulatory basis discusses several
alternatives that evaluate these regulatory changes.



234 Emergency Planning

The NRC has identified several lessons learned from its reviews of new reactor licensing with
respect to emergency planning. Appendix G of this regulatory basis discusses alternatives for
addressing the following lessons learned:

There is a disparity in the timing and level of site-specific information available to Part 50
applicants and COL and (certain) ESP applicants under Part 52 regarding when they are
required to provide a complete Emergency Classification and Action Level scheme for NRC
approval. (See Appendix G, Section 1.0, “Initial Classification and Action Level Scheme.”)

There is a lack of clarity regarding which emergency plan change process applies to Part 52
licensees prior to the Commission’s paragraph 52.103(g) finding. At a January 15, 2019,
Category 3 public meeting, representatives from the Nuclear Energy Institute (NEI)
discussed this issue. The NRC analyzed the issue and agrees that the applicability of
paragraph 50.54(q) may be unclear. (See Appendix G, Section 2.0, “Emergency Plan
Change Process.”)

The emergency planning requirements associated with Federal Emergency Management

Agency (FEMA) findings and low-power operation may be unclear. The NRC also identified
that requirements related to the need for a subsequent exercise at multiple unit sites may be
overly burdensome. (See Appendix G, Section 3.0, “Emergency Preparedness Exercises.”)

The requirements related to the scope of the area surrounding the site that is subject to the
siting analysis may be unclear. The NRC also identified that clarification may be needed for
when NRC consultation with FEMA would be required for an ESP application. (See
Appendix G, Section 4.0, “Significant Impediments to Development of Emergency Plans.”)

The requirements regarding the descriptions of contacts and arrangements with Federal,
State, and local governmental agencies that are required to be included in an ESP
application may warrant revision. (See Appendix G, Section 5.0, “Offsite Contacts,
Arrangements, and Certifications.”)

2.3.5 Part 52 Licensing Process

The NRC has identified several lessons learned from its reviews of new reactor licensing with
respect to the Part 52 licensing process. Appendix H of this regulatory basis discusses
alternatives for addressing the following:

Design Certification Renewal and Design Certification Expiration Date

— The requirements for updating the contents of a DC at renewal are unclear, and the 15-
year certification period of a DC may not serve the underlying purpose of the rule. (See
Appendix H.1, “Design Certification Renewal.”)

Change Process

The NRC has identified the following areas, concerning the change process for new reactor
permits, certifications, and licenses, need to be clarified or amended:

— The change process requirements for applicants and holders of licenses that reference a
certified design should be reorganized. Because the same process is described in each
DC appendix, it would be more efficient to describe the change process a single time in
Part 52 and include references to the process in each of the DC appendices. (See
Appendix H.2, Section 1.0, “Move 10 CFR 50.59-Like Process from 10 CFR Part 52
Appendices to Subpart B.”)



The Commission intended that Tier 1 information should include the top-level design
features and performance characteristics that are most important to safety for a standard
design, but did not specify what information should be included in Tier 1. A COL holder
must request a license amendment and an exemption to change Tier 1 information in its
plant-specific Design Control Document (DCD) (or FSAR), even where there is minimal
safety significance to the change. (See Appendix H.2, Section 2.0, “Processes for
Making Tier 1 Conforming Changes and Formatting Changes and Tier 2 Changes to
Organization and Section Numbering.”)

As a result of the NRC’s experience with the issuance of COLs and the review of
subsequent license amendment requests (LARs), the NRC staff has identified that
requiring licensees subject to the DC change process to obtain NRC approval before
making certain physical changes, while allowing other (Part 50) licensees to proceed
with the physical changes prior to requesting NRC approval, is inconsistent and may
impose an unnecessary burden on those licensees subject to the Part 52 process. (See
Appendix H.2, Section 3.0, “10 CFR Part 52 Appendix A-E Sections VIII.5.B.A and
VIII.5.B.B.”)

As a result of the NRC’s experience with the issuance of COLs and the review of LARs
and other actions involving issued COLs, the NRC has identified the regulatory language
differences in the Section 50.59 and the DC Section 50.59-like change processes as an
issue. In particular, having distinctly different regulatory language for the applicability
aspects of the two processes that are nominally similar can result in confusion and can
lead to questions about why those aspects of the two processes are not the same. (See
Appendix H.2, Section 4.0, “Include 10 CFR 50.59(c) Applicability Provisions in 10 CFR
Part 52, 10 CFR 50.50-Like Process.”)

Currently, there is no regulatory mechanism that would allow an ESP holder to make
those changes to its site safety analysis report (SSAR) that have a limited nexus to site
safety without obtaining prior NRC approval through a license amendment. Such a
mechanism would be similar to the existing process for COL and OL holders, who are
allowed to make certain changes to information in their FSARs without a license
amendment or prior NRC approval when those changes meet preestablished criteria.
(See Appendix H.2, Section 5.0, “Change Process for ESP SSARs and LWA SARS.”)

Design Scope and Standardization

The NRC identified the following areas concerning the definition and control of the design
scope and the implementation of the Commission’s policy on standardization:

The NRC identified that placing identical tier definitions in each appendix is repetitive;
the tiers should be defined once, and this definition should be consistent across future
Part 52 appendices. Currently, DC applicants are not required to include tiers in their
applications. DC applicants can include no tiers, more than the three tiers defined in the
Part 52 appendices, or tiers with definitions that are different than those in current Part
52 appendices. This can lead to inconsistencies and increased burden for DC and COL
applicants in preparing applications and the NRC in reviewing applications. (See
Appendix H.3, Section 1.0, “Modify 10 CFR 52 to Add Definitions of Tier 1, Tier 2, and
Tier 2* and Require Information Consistent with Principles in SECY-19-0034 [NRC 2019-
TN6257].”)

The NRC has observed that the term “essentially complete nuclear power plant design”
is mentioned in several parts of NRC’s regulations, but the term is not defined in those
sections or in Section 52.1 with other definitions of terms used in Part 52. In paragraphs



52.47(c)(1) and (2), the regulations state that paragraph 52.47(c) applies to applicants
who “provide an essentially complete nuclear reactor design except for site-specific
elements such as service water intake structure and the ultimate heat sink.” However,
the context of the term in paragraphs 52.47(c)(1) and (2) implies that a design cannot be
considered “essentially complete” if it omits any element that cannot specifically be
identified as being site-specific. That is, the term implies that the scope of the
application includes all SSCs that are not considered to be site-specific. This term is
also discussed in the 1989 final rule that established Part 52, which describes it as
including “all of a plant which can affect safe operation of the plant except its site-specific
elements.” (54 FR 15372, April 18, 1989). The NRC found that a definition of
“essentially complete design” may be overly restrictive. (See Appendix H.3, Section 2.0,
“10 CFR 52.41(c)(1) and (2), “Clarification of the Phrase ‘Essentially Complete Design.’”)

The NRC'’s experience with LARs involving exemptions needed during construction of
VEGP 3&4 (which reference the Advanced Passive 1000 [AP1000] DC) has shown that
the restrictions on changes to the AP1000 certified information based on reasons of
standardization are unnecessary and do little to preserve a meaningful standardization
of the design. (See Appendix H.3, Section 3.0, “10 CFR 52.63 Modifying Restrictions on
Changes to a DC or COL Referencing a DC for Reasons of Standardization.”)

The NRC has identified that Section IV.A.2 in each of the Part 52 Appendices A through
D, describes the use of site parameters and site characteristics slightly differently than
they are described in 10 CFR Part 51, “Environmental Protection Regulations for
Domestic Licensing and Related Regulatory Functions” (TN250), paragraph 51.50(c)(2).
As a result, when the NRC issued Part 52 Appendices E and F, the NRC wrote Section
IV.A.2.d to be consistent with the language in paragraphs 51.50(c)(2) and 52.79(d).
However, this conforming change was not made in Appendices A through D. (See
Appendix H.3, Section 4.0, “Revise 10 CFR Part 52 Appendices A Through D, Sections
IV.A.2.d to Clarify the Terms ‘Site Parameters’ and ‘Site Characteristics.” ")

When the first DC rules were issued, it was not clear whether the requirements in
Sections IV.A.1 and IV.A.2.a through IV.A.2.f of the DC appendices should apply to all
DCs. Therefore, the NRC included them within each individual DC rule. The NRC has
now issued six DC rules and each rule includes the requirements in Sections IV.A.1 and
IV.A.2.a through IV.A.2.f. Continuing to issue individual DC rules with these
requirements would be an inefficient and unnecessarily repetitive method of regulating.
(See Appendix H.3, Section 5.0, “10 CFR 52.79(d) and DC Appendices Section 1V,
Relocation of Requirements from DC Appendices to 10 CFR 52.79(d).”)

In the final rule for the Economic Simplified Boiling Water Reactor (ESBWR) Design
Certification (79 FR 61943, October 15, 2014; TN4146), the NRC found that Section IX
of the proposed Part 52, Appendix E, would be redundant to Sections 52.99 and 52.103.
In the final rule, the NRC did not include any substantive requirements in Section IX of
Appendix E. In that same rulemaking, the NRC stated its intent to remove Section IX
from Appendices A through D in future amendments to the regulations, separate from
the ESBWR rulemaking. (See Appendix H.3, Section 6.0, “Design Certification Rule
Section IX ITAAC.”)

Standard Design Approval

The NRC identified the following areas concerning the SDA and its role in the Part 52
licensing process:

Some non-LWR designers have informed the NRC that they are considering submitting
applications for SDAs and major portions of the design. The NRC'’s regulations do not

2-10



specify whether only one or more than one SDA may be referenced in CP, COL, and ML
applications, although it is implied that more than one SDA could cover the final design
of major portions of an entire facility. If more than one SDA exists for a particular design,
and the scope of each of those SDAs covered only a major portion of the design as
permitted under paragraph 52.135(a), then a CP, COL, or ML applicant may want to
reference more than one SDA. The lack of clarity in the regulations on this matter could
result in unnecessary expenditure of time and resources by both the NRC and potential
applicants, and providing clarity in the regulations would be beneficial to potential
applicants as well as the NRC. (See Appendix H.4, Standard Design Approval.”)

o Content of Applications

Recent experience with new reactor licensing highlighted the fact that applicants expend
significant resources to evaluate the differences between their applications and the
Standard Review Plan (SRP). Such an extensive evaluation may not be necessary.
(See Appendix H.5, Section 1.0, “Modifying Requirements to Evaluate Conformance with
the Standard Review Plan.”)

The NRC has observed that Section 50.100 can be read to imply that a COL could be
revoked, suspended, or modified for failure to achieve timely completion of the licensee’s
proposed construction or alteration of the facility. This requirement is inconsistent with
Section 50.55, which does not require conditioning of the COL to state the earliest and
latest dates for completion of the construction or modification of the facility. (See
Appendix H.5, Section 2.0, “Aligning Requirements for Timely Completion of
Construction Requirements.”)

The NRC has identified that currently no language in the regulations explicitly addresses
the case of a COL applicant that references both an ESP and either an SDA or a DC.
Clarifying the applicability of the various demonstration requirements of an applicant
referencing an SDA or a DC, and an ESP would provide regulatory certainty and reduce
confusion. (See Appendix H.5, Section 3.0, “Clarifying Requirements for an Applicant
Referencing an Early Site Permit and a Design Certification or Approval.”)

e Environmental Review

Under paragraph 2.101(a)(5), an application for a CP or COL can be submitted in two
parts with the environmental report submitted first. In this situation, the regulations
require an applicant to submit the information related to financial qualifications,
emergency planning, and decommissioning funding assurance with the first part of the
application even though it is not used in the environmental review. The NRC identified
that applicants should not be required to submit this information when the environmental
report is submitted first. (See Appendix |, Section 1.0, “Revising the Application
Requirements in 10 CFR 2.101(a)(5).”)

The NRC found that a COL applicant that references a DC is allowed, under paragraph
51.50(c)(2), to incorporate by reference the environmental assessment previously
prepared by the NRC for the referenced DC. Section 51.50(a) does not contain a similar
option for an applicant for a CP referencing a DC to incorporate by reference the EA
prepared for the DC. (See Appendix I, Section 2.0, “Change to Clarify 10 CFR 51.50(a)
That an Applicant for a Construction Permit Can Reference an Environmental
Assessment from a Certified Design.”)

e Applicability of Other Processes to the Part 52 Process

The NRC has identified several lessons learned from its reviews of new reactor licensing
with respect to the applicability of other regulatory processes to the Part 52 process.
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Appendix J of this regulatory basis discusses alternatives for addressing the following
lessons learned:

The NRC has observed that paragraph 52.103(a) requires the NRC to issue a notice of
opportunity of a hearing on compliance with the acceptance criteria in a COL not less
than 180 days prior to the scheduled date of fuel load. Although an ITAAC hearing is
treated as a contested proceeding under some regulations (e.g., Section 2.340 is titled,
in part, “Initial decision in certain contested proceedings,” and paragraph 2.340(c) refers
to initial decisions on findings in ITAAC hearings under Section 52.103), the definition of
“contested proceeding” in Section 2.4 does not include ITAAC hearings within its scope.
(See Appendix J, Section 1.0, “Definition of Contested Proceeding in 10 CFR 2.4.”)

The NRC has noted that the applicability of the NRC requirement to provide annual
updates to the FSAR for COL applicants that have requested the NRC to suspend its
review of the application or a COL holder that is not pursuing construction may create an
unnecessary burden on the COL applicant or holder. (See Appendix J, Section 2.0,
“Maintenance of Records in 10 CFR 50.71(e)(3)(iii).”)

The NRC has noted that the requirements pertaining to backfitting and issue finality in
Parts 50 and 52, respectively, overlap in some areas and create inconsistencies. These
inconsistencies in the regulations may lead to confusion about the applicable criteria for
imposition of changes to SDAs, MLs, and ESPs. (See Appendix J, Section 3.0,
“‘References to Issue Finality in 10 CFR 50.109.”)

¢ Miscellaneous Lessons Learned

The NRC has identified several miscellaneous lessons learned from its reviews of new
reactor licensing. Appendix K of this regulatory basis discusses alternatives for addressing
the following lessons learned:

The NRC noted that paragraph 52.103(b) provides the public with an opportunity to
request a hearing under paragraph 52.103(a) when one or more of the acceptance
criteria of the ITAAC in the COL have not been met or will not be met. Although ITAAC
hearings are supposed to be narrowly focused on the status of the acceptance criteria, a
litigant wishing to challenge operation of the facility under paragraph 52.103(b) may
misread paragraph 2.106(b)(2)(ii) to mean that a broad, additional opportunity to raise
challenges under the AEA and the Commission’s regulations is available during the
ITAAC verification process. (See Appendix K, Section 1.0, “Notice of Issuance in

10 CFR 2.103(b)(2)(ii).”)

The NRC found that during the revision of Part 21, “Reporting of Defects and
Noncompliance,”(TN5874) to address its applicability to Part 52 licensees (72 FR 49352,
August 28, 2007; TN4796), the NRC unintentionally omitted “10 CFR Part 52,” from the
definitions of “Commercial grade item,” “Critical characteristics,” “Dedicating entity,” and
“Dedication,” in Section 21.3. This omission created inconsistencies with other
definitions in Section 21.3 that are applicable to Part 52 licensees. (See Appendix K,
Section 2.0, “Definitions in 10 CFR 21.3.”)

The NRC has observed that the current regulatory language in paragraph 50.34(f)(2)(iv)
requiring a “console” does not clearly convey the range of safety parameter display
system (SPDS) design options acceptable to the NRC. Revising the regulation to
remove the term “console” would better convey that the purpose of the SPDS
requirements are functional and not necessarily focused on whether there is a dedicated
console. (See Appendix K, Section 3.0, “Requirement for Safety Parameter Display
System Console in 10 CFR 50.34(f)(2)(iv).”)



The NRC noted that the regulations do not adequately address changes to plant-specific
technical specification (TS) bases during construction. There is no guidance on the
change process applicable to plant-specific TS bases independent of any plant-specific
TS changes or plant design changes, that require a license amendment, during the
period between issuance of the COL and the Commission’s paragraph 52.103(g) finding.
A change process for the plant-specific TS bases exists in Appendix A of the COL, but it
is not effective until after the finding authorizing facility operation. (See Appendix K,
Section 4.0, “Technical Specifications Bases Control Prior to the 10 CFR 52.103(g)
Finding.”)

The NRC noted that the current requirements to report emergency core cooling system
(ECCS) evaluation model changes and errors as soon as they are identified may be
overly burdensome to those DC applicants or holders of SDAs, COLs, or MLs whose
design is not referenced by a COL holder. (See Appendix K, Section 5.0, “Requirements
for Reporting Errors and Changes in ECCS Models.”)

The NRC noted that in developing Part 52, the NRC may have underestimated the
length of the time between completion of the American Society of Mechanical Engineers
(ASME) Boiler and Pressure Vessel (BPV) Code, Section Ill, N-3 Data Forms (ASME
2019-TN6332) for installed systems in Part 52 nuclear power plants and the Commission
finding under paragraph 52.103(g). Based on experience in the construction of VEGP
3&4, the NRC has found that a COL holder might need to conduct various repair
activities that typically arise during the final stages of nuclear power plant construction.
To use the ASME BPV Code, Section Xl provisions, the COL holder must meet Section
Il through reconciliation or submit a request for an alternative to those requirements.
(See Appendix K, Section 6.0, “Generic Application of ASME BPV Code, Section Xl, to
the Nuclear Power Plants Licensed Under 10 CFR Part 52.”)

The current regulations identify the Regional Administrator (RA) as a recipient of a
notification from certain applicants or licensees under Part 52 of information having a
significant implication for public health and safety or common defense and security.
However, the RA is not involved in the issuance of either SDAs or DCs, nor is the RA
responsible for the receipt or review of applications for Part 52 permits, certifications, or
licenses. Therefore, there may be a delay in assessing and acting upon the information
because the cognizant and responsible organization for these applications and
approvals has not been notified. (See Appendix K, Section 7.0, “Notification to the
Director of the Office of Nuclear Reactor Regulation of Significant Implication for Public
Health and Safety or Common Defense and Security.”)

The NRC noted that the language in paragraphs 52.47(a)(21) and 52.79(a)(20) does not
reflect that the NRC has discontinued the use of the priority ranking model for Generic
Issues and has instead implemented a screening process using the risk criteria in

RG 1.174, “An Approach for Using Probabilistic Risk Assessment in Risk-Informed
Decisions on Plant-Specific Changes to the Licensing Basis” (NRC 2018-TN6335). (See
Appendix K, Section 8.0, “Discontinue Use of Priority Ranking Model for Generic Issues
and Allow a Risk-Informed Approach.”)

The NRC noted that the “have been met” language in paragraph 52.97(a)(2) does not
align with the “are met” language of Section 185.b of the AEA and paragraph 52.103(g).
The finding made pursuant to paragraph 52.103(g) is that the acceptance criteria “are
met” at the time of the finding. The words “have been met” could be understood to mean
that the ITAAC were met at some earlier time but may not have been maintained, so
they are no longer met at the time of the paragraph 52.97(a)(2) finding. This language
could call into question whether ITAAC have been maintained when the paragraph
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52.97(a)(2) finding is made. (See Appendix K, Section 9.0, “10 CFR 52.97(a)(2) ITAAC
Completion at COL Issuance.”)

— The final FY 2020 annual fee rule (“Revision of Fee Schedules; Fee Recovery for Fiscal
Year 2020” [85 FR 37250; TN6389]) requires Part 52 COL holders to start being
assessed annual fees upon successful completion of power ascension testing, rather
than after the Commission makes a finding under the paragraph 52.103(g) finding. The
rule requires new Part 50 power reactor licensees to be assessed annual fees beginning
when the licensee successfully completes power ascension testing. The NRC would
need to know the date on which the licensee successfully completes power ascension
testing so the NRC could begin assessing annual fees under Part 171, “Annual Fees for
Reactor Licensees and Fuel Cycle Licensees and Material Licensees, Including Holders
of Certificates of Compliance, Registrations, and Quality Assurance Program Approvals,
and Government Agencies Licensed by the NRC” (TN6338). The NRC’s regulations do
not currently require Part 50 reactor licensees or Part 52 COL holders to notify the NRC
of completion of power ascension testing. (See Appendix K, Section 10.0, “Reporting
Requirements at Completion of Power Ascension Testing — Start of Assessment of
Annual Fees.”)

2.3.6 Summary of Current Licensing Approach

The NRC has identified several areas that require alignment between Parts 50 and 52 in order
to ensure equivalent designs submitted for NRC review under each process are assessed
against consistent technical standards that yield outcomes with equivalent demonstrations of
adequate safety, security, and environmental protection. Overall, the NRC’s experience
confirms that the current processes for licensing new reactors are sufficient to provide
reasonable assurance of adequate protection of public health and safety and are consistent with
the common defense and security; however, the NRC has identified several regulatory changes
intended to improve clarity and reduce unnecessary burden on applicants and the NRC.



3.0 REGULATORY ISSUES

As discussed previously, in addition to establishing an alternate licensing process, the
requirements in 10 CFR Part 52 (TN251) formalized expectations for new designs in
accordance with the Commission’s Severe Accident Policy Statement (TN4519), with explicit
requirements related to the TMI items in paragraph 50.34(f), severe accidents, PRA, and other
topics. However, Part 50 (TN249) has not been updated to include similar requirements. As a
result, the two licensing processes have different technical requirements, and thus may not
provide the same level of safety, security, or environmental protection.

Potential applicants for non-LWR designs as well as light water small modular reactors are also
considering whether Part 50 is a more viable approach than Part 52 for a first-of-a-kind facility.
During recent years, several potential applicants have informed the NRC of their intention to use
the Part 50 process. Preapplication interactions have commenced and regulatory clarity is
needed for prospective applicants’ decision-making, and to support NRC planning and
interactions. An additional consideration is that the vast majority of the technical requirements
in Parts 50 and 52 were developed with a knowledge base rooted in LWR technologies and with
the expectation that the impacted regulated facilities would be using LWR technologies. Even
though some of the resultant technical requirements in Parts 50 and 52 may use technology-
neutral language implying broad applicability, the rationale and perceived safety benefits were
heavily influenced through development in an environment focused on LWRs.

Since the 2007 update to Part 52, the NRC has identified a number of items to address in a
subsequent rulemaking, including corrections, clarifications, and new requirements. These
items have been identified primarily as a result of Part 52 licensing reviews conducted by the
NRC since 2007. This effort has also identified potentially beneficial changes to other parts of
the regulations, including but not limited to Part 21 (TN5874), Part 73, “Physical Protection of
Plants and Materials,” (TN423), and Part 100, “Reactor Site Criteria.” (TN282). The NRC finds
that a rulemaking to implement these changes would provide further clarity and consistency to
the Part 52 licensing processes and would benefit both potential future applicants in developing
license applications and the NRC during review of those applications.

Rulemaking is necessary in several regulatory areas to (1) align Parts 50 and 52 and
(2) incorporate lessons learned from new reactor licensing reviews in Parts 50 and 52.

Appendices A through K of this document describe the regulatory issues under consideration in
the Parts 50 and 52 alignment and lessons learned rulemaking. These appendices contain the
NRC'’s detailed technical basis related to alignment of application requirements such as the
application of the Policy Statement on Severe Reactor Accidents to new Part 50 license
applicants, PRA, TMI requirements, severe accident design features, fire protection design
features, and descriptions of fire protection plans. The appendices also address areas related
to lessons learned. Specifically, Appendices E through K contain the NRC’s detailed technical
basis related to operator licensing, security, emergency planning, the Part 52 process,
environmental review, the applicability of the Part 52 process to other processes, and
miscellaneous lessons learned.

Appendices A through K also describe the alternatives considered by the NRC and its
recommended alternative in each area.



3.1 Requlatory Scope of a Parts 50 and 52 Alignment and Lessons Learned
Rulemaking

3.11 Scope Development

The Commission provided the NRC staff with an initial scope for the rulemaking in
SRM-SECY-15-0002 (NRC 2015-TN6217). The scope of this regulatory basis and the staff's
recommendations are focused on regulatory issues related to the licensing of future LWRs, and
was not developed to specifically include non-LWRs, fuel cycle facilities, research and test
reactors, and other nonpower, noncommercial facilities. Notwithstanding this, any rule changes
from this activity would apply to any power reactor application submitted to the NRC under Parts
50 or 52. For example, the scope of impacted entities includes applications for facilities similar
to large LWRs operating today, large new LWR applications (e.g., similar to the KHNP APR-
1400 and Westinghouse AP1000), small modular reactor designs (e.g., similar to the NuScale
small modular reactor), and non-LWRs (e.g., high temperature gas reactors, fast reactors, and
molten salt reactors).

On January 15, 2019, the NRC held a Category 3 public meeting (NRC 2019-TN6224) to gain
feedback from external stakeholders on the scope of the development of this regulatory basis
for this rulemaking (see Section 5.1 of this document, “Regulatory Efficiency”). The NRC
offered stakeholders the opportunity to make a formal presentation during the meeting. Several
of NEI's member organizations presented additional items and requested the NRC to include
them in the rulemaking.

Also, in January 2019, the NRC’s working group assigned to develop this regulatory basis
asked the entire NRC staff to provide input on an initial list of rulemaking items. The working
group requested the staff to comment on the items listed and to add items as needed.

Using the input received from staff and stakeholders, the working group aligned on the scope on
July 11, 2019. On August 27, 2019, the NRC issued Information Paper SECY-19-0084 (NRC
2019-TN6210), which provided the Commission the detailed scope of the regulatory basis.

During the development of this regulatory basis, the NRC made the following changes,
deletions, and additions to the description of the lessons learned items that were described in
an enclosure in SECY-19-0084.

e Changes

The description or scope of the following items were changed from the scope described in
the enclosure in SECY-19-0084:

— Amend paragraph 55.45(b) to permit a simulation facility at a cold plant to meet the
criteria to be used for operator training and exams in order to allow its use for those
purposes regardless of whether it meets the literal definition of a plant-referenced
simulator and amend paragraph 55.31(a)(5) and Section 55.46 to permit a Commission-
approved simulator to satisfy the licensing requirements for an operator to manipulate
controls. The NRC changed the affected CFR section to paragraph 55.46(c)(2)(i). (See
Appendix E, Section 2.1, “Criteria for Simulation Facilities.”)

— Amend Section 55.46 to allow an alternative method to accomplish plant walkthrough
test items that does not require applicants to enter the actual plant. The NRC identified
that the correct regulation to be amended is paragraph 55.45(b), not Section 55.46.
(See Appendix E, Section 2.2, “Plant Walkthrough.”)
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Amend paragraphs 50.54(i-1), 55.53(e) and (f), and Section 55.46 to add a new
requirement for holders of a CP or COL to maintain operator license applicants’
knowledge between the time of the NRC examination through establishment of the
requalification program. During the development of the regulatory basis, the NRC
decided to pursue a change to Section 55.31 rather than the original sections identified,
because Section 55.31 addresses operator license applicants for whom the
requirements would apply. Also, the NRC determined that it does not need to address
proficiency with a rulemaking. (See Appendix E, Section 2.3, “Continuing Training for
Operator License Applicants.”)

Amend paragraph 55.45(b) to permit a simulation facility at a cold plant to meet the
criteria to be used for operator training and exams in order to allow its use for those
purposes regardless of whether it meets the literal definition of a plant-referenced
simulator. The NRC changed the affected CFR section to Section 55.46. During the
SECY writing process, the NRC identified a more effective way to address the issue.
(See Appendix E, Section 2.0, “Regulatory Issues.”)

Amend paragraph 55.31(a)(5) and Section 55.46 to permit a Commission-approved
simulator to satisfy operator licensing manipulate controls requirements. The NRC
changed the affected CFR section to paragraph 55.46(c)(2)(i). During the SECY writing
process, the NRC identified a more effective way to address the issue. (See Appendix
E, Section 2.0, “Regulatory Issues.”)

Amend Section 52.59 to make the duration of MLs consistent with any changes to what
is being recommended for DCs in this rulemaking. (See Appendix H.1, Section 1.0,
“Design Certification Renewal and Design Certification Expiration Date.”)

Amend Section 50.109 to clarify that its backfitting provisions do not apply to SDAs and
MLs and issue finality for SDAs and MLs is provided by Sections 52.145 and 52.171,
respectively. After SECY-19-0084 issuance, the NRC expanded the scope of this item
to include ESPs. (See Appendix J, Section 3.0, “References to Issue Finality in

10 CFR 50.109.”)

Deletions

The following items were deleted from the scope described in the enclosure in
SECY-19-0084:

Paragraph 100.20(a). This section requires the SSAR to identify physical characteristics
that could pose a significant impediment to the development of emergency plans. The
NRC considered removing the requirement from this section because the requirement is
already included in Parts 50 and 52. After SECY-19-0084 issuance, the NRC decided
that alternatives for this item should not be developed because the requirements of the
paragraph are not redundant. (Related to Appendix G, Section 4.0, “Significant
Impediments to Development of Emergency Plans”)

Amend Section 52.147 to provide the option for the NRC to automatically rescind the
standard design approval once the associated DC rule is issued. After the SECY
issuance, and staff evaluation of this option, the NRC decided not to pursue or develop
alternatives for this item because the NRC did not see a useful benefit from the
recommended changes. (Related to Appendix H.4, “Standard Design Approval”)

Amend paragraph 52.47(a) to clarify the section to state that as it applies to DC
application information, the term “design control document” is equivalent to the FSAR.
After SECY-19-0084 issuance, the NRC decided that alternatives for this item should not



be developed because there is no evidence of a burden to applicants or the NRC arising
from the difference in terminology nor any benefit to be gained by making a change in
paragraph 52.47(a) that would outweigh the cost of rulemaking. In addition, this issue
has already been addressed to some degree in the recent update to RG 1.206,
“Applications for Nuclear Power Plants” (NRC 2018-TN6192). (Related to Appendix H.5,
“Content of Applications”)

— Amend paragraphs 51.75(c)(1), 51.92(b), and 51.92(e). These regulations specify what
is required to be included in an environmental report at the COL stage with or without
referencing an ESP. The NRC considered modifying this section to specify under what
conditions the NRC shall prepare an environmental assessment in lieu of an
environmental impact statement for a COL referencing an ESP. After issuance of
SECY-19-0084, the NRC decided that this item would instead be addressed in a
separate rulemaking activity. (Related to Appendix I, “Environmental Topics”)

— Amend 10 CFR Part 140, “Financial Protection Requirements and Indemnity
Agreements” (TN6372), to address challenges faced during COL licensing due to
ambiguous language and applicability to greenfield sites and to revise the monetary
amounts in the form of indemnity agreements that are out of date. After the SECY
issuance, the NRC decided not to pursue or develop alternatives for this item because
the NRC did not see a net benefit from the recommended changes. (Related to
Appendix J, “Applicability of Other Processes to the 10 CFR Part 52 Process”)

— Amend paragraphs 52.79(a)(4), 52.79(a)(5) and 52.79(a)(23). The NRC considered
revising the application submission requirements of one or more of these paragraphs to
account for multi-module small modular reactors to produce a mix of electricity and
process steam. At least one potential applicant for a COL referencing a small modular
reactor is contemplating such an arrangement at its facility. The NRC received a petition
for rulemaking (ADAMS Accession No. ML20008D649; Algignis 2019-TN6373) on this
matter that requested the NRC to revise its regulations for operating nuclear power
plants to standardize the safe recovery and utilization of waste heat cogenerated from
power operations. The NRC found that the petition did not satisfy the requirements of 10
CFR 2.802(c), “Content of petition” (ADAMS Accession No. ML20008D648; NRC 2020-
TN6374). The NRC did not docket the petition because NRC regulations do not
currently prohibit an applicant or licensee from designing and implementing waste heat
recovery systems; additionally, optimizing use of waste heat is not within the NRC’s
regulatory purview. (Related to Appendix K, “Miscellaneous Topics”)

— Amend the language in paragraph 52.98(d) to clarify the reference to ML and Subpart F.
After the SECY issuance, the NRC determined that this item is an administrative
correction. The item was transferred to the semi-annual administrative rulemaking
process for action. (Related to Appendix K, “Miscellaneous Topics”)

o Additions
The following item was added to the scope described in the enclosure in SECY-19-0084:

— As previously described in Section 2.0 of this document, amend Section 50.71 to require
that the COL licensee submit a notification to the NRC upon successful completion of
power ascension testing. (See Appendix K, Section 10.0, “Reporting Requirements at
Completion of Power Ascension Testing — Start of Assessment of Annual Fees.”)



3.1.2 Rulemaking Scope

Based on the technical evaluation provided in Appendices A through K of this document and
consideration of public comments, the NRC concludes that there is a sufficient regulatory basis
to proceed with rulemaking in certain areas to address regulatory requirements associated with
the alignment of Parts 50 and 52 and lessons learned. However, the NRC staff has determined
that some areas described in the enclosure in SECY-19-0084 can be addressed using other
regulatory alternatives.

The NRC has established sufficient regulatory bases to continue with rulemaking and or
guidance development for the following areas:

Applying the Policy Statement on Severe Reactor Accidents to new Part 50 license
applications (See Appendix A, “Applying the Severe Accident Policy Statement to New Part
50 License Applications.”)

PRA requirements (See Appendix B, “Probabilistic Risk Assessment Requirements.”)
TMI requirements (See Appendix C, “Three Mile Island Requirements.”)

Description of fire protection design features and description of fire protection plans (See
Appendix D, “Description of Fire Protection Design Features and Fire Protection Plans.”)

Operator licensing (See Appendix E, “Operator Licensing.”)

Physical security (See Appendix F, Section 1.0, “Physical Security.”)
Fitness for duty (See Appendix F, Section 2.0, “Fitness for Duty.”)
Emergency planning (See Appendix G, “Emergency Planning.”)

Part 52 licensing process, with exceptions as described below (See Appendix H, “Part 52
Licensing Process.”)

Environmental review, with exceptions as described below (See Appendix I, “Environmental
Topics.”)

Applicability of other processes to the Part 52 process (See Appendix J, “Applicability of
Other Processes to the 10 CFR Part 52 Process.”)

Miscellaneous topics, with exceptions described below (See Appendix K, “Miscellaneous
Topics.”)

The NRC has determined that additional stakeholder input is needed prior to finalizing
recommendations related to the item below:

Amend the regulations to remove the 15-year duration for DCs established in Section 52.55
and DC renewal requirements in Sections 52.57, 52.59, and 52.61 and Part 52 DC
appendices. (See Appendix H.1, Section 1.0, “Design Certification Renewal and Design
Certification Expiration.”)

The NRC recommends that the NRC maintain the status quo for the following items:

Paragraph 52.39(e). The NRC considered establishing a Section 50.59-like change process
for ESPs and limited work authorizations (LWAs). This process would have allowed certain

changes to be made without NRC approval. The NRC found that conducting rulemaking for
this item would incur costs to both NRC and licensees, while the future benefit, if any, would
likely involve only a small number of avoided licensing actions and would not be likely to



outweigh the costs. (See Appendix H.2, Section 5.0, “Change Process for ESP SSARS and
LWA SARS.”)

e Paragraph 2.101(a)(5). The requirements of this paragraph provide the applicant an option
to submit an application under the requirements of Part 50 or Part 52 in two parts. The staff
considered modifying the requirements of this paragraph to permit the first part of a phased
COL or CP application to consist solely of the environmental report plus the general
administrative information specified in paragraphs 50.33(a) through (e). The NRC
concluded that no changes to the regulations are needed. (See Appendix I, Section 1.0,
“Revising the Application Requirements in 10 CFR 2.101(a)(5).”)

e Paragraph 51.75(c)(1) and conforming changes in paragraphs 51.92(b) and 51.92(e).
These paragraphs specify the requirements for the content of an environmental report at the
COL stage with or without referencing an ESP. The NRC considered modifying these
requirements to clarify under what conditions the NRC shall prepare an environmental
assessment in lieu of an environmental impact statement for a COL referencing an ESP.
Upon evaluation of the item, the NRC decided to address the issue under another
rulemaking.

e Section 50.55a. The current requirements in this section include a provision to require
ASME BPV Code repairs to the facility be conducted in accordance with ASME Section I
until the paragraph 52.103(g) finding is made. The NRC considered removing the condition
from Section 50.55a that requires maintaining Section lll for all systems until the
paragraph 52.103(g) finding is made. The NRC was considering this change to permit
transition to ASME Section Xl for repair and replacement activities once all Section llI
activities had been completed for each individual system. The NRC decided not to make
any changes in this regulation because the small number of potential COL holders that
might implement this regulatory relaxation does not support the expense of rulemaking at
this time. Combined license holders may continue to use the ASME BPV Code, Section XI,
provisions as long as they do not conflict with the Section Il requirements (essentially
meeting Section Il through reconciliation), or they may submit a request to apply the ASME
BPV Code, Section XI, provisions prior to the paragraph 52.103(g) finding as an alternative
to meeting the requirements in Section 50.55a. (See Appendix K, Section 6.0, “Generic
Application of ASME BPV Code, Section XI, to Nuclear Power Plants Licensed Under
10 CFR Part 52.”)

e Paragraph VIII.C.6 of each DC appendix. The NRC recommends no change to these
paragraphs in Part 52 to address changes to the TSs prior to the paragraph 52.103(g)
finding. The regulations do not address changes to plant-specific TS bases. For a COL, the
plant-specific TS administrative controls become effective after the Commission’s paragraph
52.103(g) finding. The NRC considered amending paragraph VIII.C.6 of each DC appendix
to address this matter. The NRC decided not to recommend any changes to the regulations
because the NRC believes COL holders already have an incentive to maintain the plant-
specific technical specification bases consistent with changes in the design and licensing
basis, and to the plant-specific technical specifications before the paragraph 52.103(g)
finding, without the need for rulemaking or additional guidance.

3.2 Requlatory Objectives

The NRC is developing a proposed rule that would amend the current requirements for new
nuclear power reactor license applications. During recent years, several potential applicants
have informed the NRC of their intentions to use the Part 50 process. Preapplication



interactions have commenced and regulatory clarity is needed for prospective applicants’
decision-making, and to support NRC planning and interactions.

By issuing an alignment of Parts 50 and 52 and lessons learned rulemaking, the NRC would be
able to establish regulations that would ensure consistency in new reactor licensing reviews,
regardless of which licensing process an applicant chooses to use. By addressing lessons
learned from new reactor licensing reviews, the NRC would also be able to improve the clarity
and effectiveness of these regulations for preparation and review of future new reactor license
applications.

3.21 Applicability to NRC Licenses and Approvals

The NRC envisions that some or all of the final rule would apply to the following categories of
license holders:

e current nuclear power reactors licensed under Part 50

e current nuclear power reactors licensed under Part 52.
The NRC envisions that some or all of the final rule would apply to the following categories of
license applicants:

¢ applicants for future nuclear power reactors licensed under Part 50

¢ applicants for future nuclear power reactors licensed under Part 52.
The NRC envisions that some or all of the final rule would apply to the following applicants or
approvals:

¢ applicants for future nuclear power reactor construction permits under Part 50

¢ applicants for future nuclear power reactor standard design approvals under Part 52.

3.3 NRC Guidance, Policy, and Implementation Issues

This section describes the NRC guidance that the agency would need to revise, and the
relevant policy and implementation issues associated with a proposed rulemaking.

3.3.1 NRC Guidance

A proposed rulemaking would require the revision of existing guidance documents and the
creation of new regulatory guidance documents to support the proposed rule. Appendices A
through K of this document provide detailed information about the need to revise or create
regulatory guidance in each technical area.

The NRC plans to issue new or revised draft guidance for comment with the proposed rule.
Guidance may be affected in the following areas (as described in this document): severe
accident policy (Appendix A), PRA requirements (Appendix B), TMI requirements (Appendix C),
operator licensing (Appendix E), security and fitness for duty (Appendix F), emergency
preparedness (Appendix G), Part 52 change processes (Appendix H.2), design scope and
standardization (Appendix H.3), contents of applications (Appendix H.5), applicability of other
processes (Appendix J), and miscellaneous lessons learned (Appendix K).

The NRC found that guidance would not be needed to implement the recommended rule
changes in the following areas (as described in this document): fire protection design features



(Appendix D) and environmental review (Appendix |). Additional clarifying guidance in these
areas may be developed outside of the rulemaking process.

3.3.2 Policy Issues

There are no policy issues that require resolution outside the rulemaking process in order for the
NRC to proceed with this rulemaking on schedule. Appendices A through K in this document
describe the policy issues associated with each area under consideration in this regulatory
basis.

3.33 Implementation Issues

There are no implementation issues that require resolution outside the rulemaking process in
order for the NRC to proceed with this rulemaking. Appendices A through K in this document
describe the implementation issues in each regulatory area. The NRC staff will consider
implementation issues in more detail during the development of the final rule.



4.0 ESTIMATES OF COSTS AND SAVINGS

The NRC must consider the potential savings and the potential costs of alternatives for reactor
licensees and the NRC in the rulemaking process. This stage of the rulemaking process does
not examine impacts in detail. The NRC will provide a more detailed evaluation of the benefits
and costs in the regulatory analysis to be included in the proposed rule. This chapter
summarizes the costs and benefits of the staff-recommended alternatives; for more detail, see
each appendix to this regulatory basis.

This section presents the process for, and results of, evaluating the costs and benefits expected
to result from each alternative relative to the regulatory baseline (Alternative 1). All costs and
benefits are monetized, when possible. The total costs and benefits are then summed to
determine whether the difference between the costs and benefits results in a positive benefit. In
some cases, costs and benefits are not monetized because meaningful quantification is not
possible. The values in tables throughout this regulatory basis document may appear to have
summation errors, but this is due to rounding within the cost model.

The sign conventions used in this analysis are that all favorable consequences for the
alternative are positive and all adverse consequences for the alternative are negative. Negative
values are shown using parentheses (e.g., negative $500 is displayed as ($500)). The NRC
used an analysis horizon extending from the rulemaking stages (beginning with the proposed
rule in 2021) through 2030 for most items, determining that years beyond 2030 became too
speculative for this regulatory basis. A few items (such as changes to DC regulations)
necessitated calculations beyond 2030 due to the long time scale of the affected activities.
Affected entities were selected using several different approaches, depending on the specifics
of each alternative, and are explained in detail in the appendices.

This regulatory basis describes the incremental impacts of each alternative relative to a baseline
that reflects anticipated behavior if the NRC does not undertake regulatory or nonregulatory
action. The regulatory basis assumes full compliance with existing NRC requirements, including
current regulations and relevant orders. This is consistent with NUREG/BR-0058, Revision 5,
which states that “in evaluating a new requirement, the staff should assume that all existing
NRC and Agreement State requirements have been implemented” (NRC 2020-TN6806).

In this regulatory basis, the staff used best available information regarding the number and type
of future reactor applicants, considering factors such as: trends in new applications, known
potential applications, under what part of the regulations each applicant would apply, and the
types of reactors involved. The staff used a combination of those factors in determining the
future licensees/applicants for each cost estimate. The NRC continues to engage with potential
new and advanced reactor applicants regarding their licensing plans. In the interest of
efficiency and timely issuance of this regulatory basis, the NRC chose not to expend additional
resources updating the regulatory basis to reflect updates and revisions to these plans. The
NRC will consider making appropriate changes to the regulatory analysis based on stakeholder
comments on the regulatory basis and during the formulation of the proposed rule.

Industry labor rates were taken from the 2019 Bureau of Labor Statistics data. The 2019 NRC
labor rate of $131 per hour was used throughout this analysis. Because of the uncertainties in
the labor market caused by the public health emergency and other factors in 2020, 2019 was
selected as the base year for this cost estimate.



4.1 CostImpact on Reactor Licensees

Sections of Appendices A through K in this document summarize the cost impacts of the
rulemaking on new reactor applicants and reactor licensees for each technical area.

Among the NRC goals in amending these regulations is the goal to align the requirements of the
10 CFR Part 50 (TN249) licensing process with the Part 52 (TN251) licensing process. Over
the years much has been learned about the need to review sufficiently detailed information early
in the process in order to avoid costly actions during construction. As such, in certain areas,
new or more detailed information (e.g., PRA results) will be required to be submitted as part of
future Part 50 applications. The development of this information will likely cause an increase in
cost for applicants.

However, several of the alternatives presented in this regulatory basis may result in a reduction
in the burden on licensees; these reductions in burden (e.g., fewer licensing actions) are
discussed more fully in each appendix. Alternatives associated with rulemaking might have
slight costs to licensees for reviewing a proposed rule and submitting to the NRC comments on
the proposed rule.

The NRC performed a preliminary draft regulatory analysis to determine the impacts of this
rulemaking on the NRC and new reactor licensees and applicants. This section contains the
NRC'’s initial evaluation of the costs and benefits associated with each regulatory alternative
considered in the regulatory basis. The full extent of the impacts of this rulemaking, for both
current and new reactor licensees and applicants, is not known at this time.

With the exception of rulemaking costs to the NRC, all but four of the staff's recommended
alternatives in this regulatory basis are either effectively cost neutral, or cost beneficial. The
item addressed in Appendix B, Section 1.0, “Use of Probabilistic Risk Assessment in Design”—
extending Part 52 PRA requirements to Part 50 applicants and licensees—is not cost beneficial,
as can be seen below. However, the NRC does not expect that a Part 50 applicant would
submit a Part 50 application without a PRA. The qualitative benefits of using a PRA in reactor
design are significant. It is also useful to have a PRA during construction.

Therefore, the technical determination that this item is not cost beneficial is not a reflection of
the differential burden the staff would expect in reality, but is instead a function of comparing the
new requirements to the status quo in a purely literal sense. This item was calculated on a per
applicant basis because it is not known whether future applicants would choose to use Part 50
or Part 52, and therefore to speculate for more than one applicant using Part 50 might skew the
analysis too far in the conservative direction. For more information, see Appendix B.

Similarly, the staff's recommended alternative in Appendix E is not cost beneficial, in part based
on the recent experience with the length of time VEGP 3&4 have been under construction and
would therefore conduct the newly required (by the suggested regulatory change) continuing
training program. However, as explained in further detail in Appendix E, licensees are already
choosing to conduct continuing training similar to the suggested new regulatory change.
Therefore, the determination that the staff's recommendation in Appendix E is not cost
beneficial is not a reflection of the differential burden in reality but results from comparing the
suggested new requirements to current regulatory requirements. For this reason and because
of several other uncertainties described in Appendix E, the NRC chose to perform the cost
estimate for Appendix E on a per applicant/licensee basis, as in Appendix B.



The staff's recommended alternatives in Appendices A and C are also not cost beneficial,
showing minor incremental costs to applicants that the staff considers to be justified based on
the qualitative benefits of clarity, regulatory certainty, and efficiency. For further information,
Appendices A and C contain a fuller discussion of the costs and benefits.

One of the cost beneficial appendix items in this regulatory basis is also calculated on a per
licensee/applicant basis. The item, addressed in Appendix K, Section 5.0, “Requirements for
Reporting Errors and Changes in ECCS Models,” is cost beneficial and calculated on a per
applicant/licensee basis, because of the uncertainties concerning which potential future
applicants might be affected, and how much. Again, for additional details see Appendix K,
Section 5.0, “Requirements for Reporting Errors and Changes in ECCS Models.”

The NRC’s recommended alternatives in this regulatory basis result in net averted costs
(benefits) to industry of approximately $12.2 million (7 percent net present value [NPV]) and
$18.8 million (3 percent NPV), as shown in Table 1. Therefore, this regulatory basis indicates
the potential rulemaking would be cost beneficial to industry. All values are in fiscal year (FY)
2019 dollars.

Table 1 Industry Costs and Benefits, Staff's Recommended Alternatives

Quantitative Benefit (Cost)

Activity Undiscounted 7% NPV 3% NPV
App A, Policy Statement on Severe Reactor
Accidents for Part 50, Industry ($202,000) ($130,000) ($166,000)
App B-1, Extend PRA Requirements to Part 50,
Industry® ($2,360,000) ($1,640,000)  ($2,101,000)
App B-2, Risk-Inform SSC Categorizations, Industry $0 $0 $0
App B-3, Maintain and Upgrade Plant-Specific PRA,
Industry $57,000 $30,000 $43,000
App C, TMI Requirements, Industry ($236,000) ($139,000) ($187,000)
App D, Fire Protection Features, Industry $0 $0 $0
App E, Operator Licensing, Industry® ($2,580,000) ($1,650,000)  ($2,120,000)
App F, Temporary Refueling Facility Physical
Security, Industry $9,530,000 $5,620,000 $7,540,000
App F, FFD Requirements for Construction
Licensees, Industry ($36,000) ($16,000) ($25,000)
App G, Initial Emergency Classification and Action
Level Scheme, Industry $0 $0 $0
App G, Emergency Plan Change Process, Industry $0 $0 $0
App G, Emergency Preparedness Exercises, $133,000 $75.000 $103.000
Industry ' ’ ’
App G, Significant Impediments to Development of $20.000 $11.000 $16.000
Emergency Plans, Industry ’ ’ '
App G, Offsite Contacts, Arrangements, and
Certifications, Industry $20,000 $11,000 $16,000
App H, DC Renewals, Industry® $19,200,000 $8,580,000 $13,600,000
App H, 50.59-Like Process, Industry $0 $0 $0
App H, Tier 1 and Tier 2 Changes, Industry $0 $0 $0
App H, FSAR Change Process, Industry $0 $0 $0

4-3



Quantitative Benefit (Cost)

Activity Undiscounted 7% NPV 3% NPV
App H, 50.59 Applicability Provisions, Industry $0 $0 $0
App H, SSAR Change Process, Industry $34,000 $27,000 $31,000
App H, Tier 1, 2, and 2@ Definitions, Industry $845,000 $469,000 $651,000
App H, Essentially Complete Design, Industry $86,000 $51,000 $68,000
App H, Standardization Restrictions on Design $75.000 $41.000 $58,000
Changes, Industry ’ ’ ’
App H, Define Site Parameters and Characteristics, $0 $0 $0
Industry
App H, Relocation of Requirements from DC $0 $0 $0
Appendices Section IV to 52.79(d), Industry
App H, ITAAC Requirements, Industry $0 $0 $0
App H, Referencing Multiple Standard Design
Approvals, Industry $0 $0 $0
App H, Modifying Requirements to Evaluate
Conformance with SRPs, Industry $772,000 $456,000 $611,000
App H, Timely Completion of Construction
Requirements, Industry $0 $0 $0
App H, Requirements for Referencing an ESP and a $0 $0 $0
DC or DCA, Industry
App |, Removing Requirement for Environmental $0 $0 $0
Information in 10 CFR 2.101(a)(5), Industry
App |, Referencing an EA from a Certified Design, $487.000 $287.000 $385.000
Industry ' ’ ’
App J, Definition of Contested Proceeding, Industry $0 $0 $0
App J, Maintenance of Records in 10 CFR
50.71(e)(3)(iii), Industry $169,000 $93,000 $130,000
App J, References to Issue Finality in 10 CFR
50.109, Industry $0 $0 $0
App K, Notice of Issuance in 10 CFR 2.106(b)(2)(ii), $0 $0 $0
Industry
App K, Definitions in 10 CFR 21.3, Industry $0 $0 $0
App K, Safety Parameter Display System Console, $58.000 $32,000 $45.000
Industry ’ ’ ’
App K, Technical Specifications Bases Control prior $0 $0 $0
to the 10 CFR 52.103(g) Finding, Industry
App K, Requirements for Reporting Errors and
Changes in ECCS Models, Industry® $67,000 $41,000 $54,000
App K, Generic Applicability of ASME BPV Code,
Industry $0 $0 $0
App K, Notification of Significant Implication for
Public Health and Safety or Common Defense and $0 $0 $0
Security, Industry
App K, Discontinue Use of Priority Ranking Model
for Generic Issues and Allow a Risk-Informed $0 $0 $0
Approach, Industry
App K, ITAAC Completion at COL Issuance, $0 $0 $0

Industry
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Quantitative Benefit (Cost)

Activity Undiscounted 7% NPV 3% NPV
App K, Reporting Requirements at Completion of $0 $0 $0
Power Ascension Testing, Industry
Total© $26,200,000 $12,200,000  $18,800,000

(a) These rows represent cost estimates on a per applicant/licensee basis as described above.
(b) This row represents a cost estimate on a per DC basis as described above.
(c) Totals may not add up exactly due to rounding, all values rounded to three significant figures.

ASME = American Society of Mechanical Engineers; BPV = Boiler and Pressure Vessel; DC = design certification;
DCA = design certification application; CFR = Code of Federal Regulations; EA = environmental assessment; ECCS
= emergency core cooling system; ESP = early site permit; FFD = fitness for duty; FSAR = final safety analysis
report; ITAAC = inspections, tests, analyses, and acceptance criteria; NPV = net present value; PRA = probabilistic
risk assessment; SRP = Standard Review Plan; SSAR = site safety analysis report; SSC = structure, system, and
component; TMI = Three Mile Island.

The cost estimates for several appendices showed high costs or benefits to industry, shown in
the table above. Specifically:

e The cost estimate for Appendix F, “Physical Security and Fitness for Duty Requirements,”
shows very high averted costs to applicants and licensees. The recommendation would
enable applicants to store unirradiated nuclear fuel anywhere onsite in accordance with
Section 73.67.

e The cost estimate for Appendix H.1, “Design Certification Renewal,” results in very high
averted costs to applicants/licensees. The recommendation would eliminate the expiration
date for future DCs, obviating the need to submit future DC renewal applications.

e The cost estimate for Appendix H.3, Section 3.0, “10 CFR 52.63 Modifying Restrictions on
Changes to a DC or COL Referencing a DC for Reasons of Standardization,” related to
Tier 1, 2, and 2* definitions, shows high averted costs to applicants and licensees. The
alternative would clarify the scope of information required to be classified as Tier 1.

e The cost estimate for Appendix H.5, Section 1.0, “Modifying Requirements to Evaluate
Conformance with the Standard Review Plan,” results in significant averted costs to
applicants and licensees. The recommendation would eliminate the requirement for an
applicant to develop and submit a detailed analysis of how the application meets each SRP
review criterion.

e The cost estimate for Appendix |, Section 2.0, “Change to Clarify 10 CFR 51.50(a) that an
Applicant for a Construction Permit Can Reference an Environmental Assessment from a
Certified Design,” shows considerable averted costs to applicants due to not having to
perform an additional severe accident mitigation design alternatives (SAMDA) analysis, as
described in Appendix I.

e The cost estimate for Appendix A, “Applying the Severe Accident Policy Statement to New
Part 50 License Applications,” results in incremental costs for a future Part 50 applicant to
address design issues prior to the application process, as described in Appendix A.

e The cost estimate for Appendix B, Section 1.0, “Use of Probabilistic Risk Assessment in
Design,” related to extending Part 52 PRA requirements to Part 50 applicants/licensees,
shows a high cost for a future Part 50 applicant to develop and submit the results of a PRA,
as described above and in Appendix B, “Probabilistic Risk Assessment Requirements.”

e The cost estimate for Appendix C, “Three Mile Island Requirements,” results in incremental
costs for a future Part 50 applicant to address the additional requirements in
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paragraph 50.34(f) that are not already required in other parts of NRC regulations, as
described in Appendix C.

o The cost estimate for Appendix E, “Operator Licensing,” results in high costs to
applicants/licensees to meet a new requirement for facility licensees at cold plants to
maintain the knowledge, skills, and abilities of operator license applicants who have
successfully completed the NRC initial licensing examination as described above and in
Appendix E.

4.2 Costimpact on the NRC

Overall, this rulemaking would result in a significant one-time cost to the NRC followed by
ongoing savings, as described below:

e [nitially, the NRC would incur incremental costs to undertake the rulemaking process. These
costs include the preparation of the regulatory basis, the proposed and final rules, and
accompanying guidance. The costs would include staff and contractor time to prepare
proposed rule language, draft guidance, supporting analyses (e.g., a regulatory analysis and
Office of Management and Budget [OMB] Paperwork Reduction Act of 1995
[44 U.S.C. 3501 et seq.; TN6376] burden analysis), and a Federal Register notice (FRN)
and to conduct public outreach efforts during rule and guidance development. After
publishing the proposed rule, the NRC would incur costs associated with resolving public
comments and preparing the final rule, guidance, and supporting documentation for the
rulemaking.

e By changing the current regulatory framework (e.g., the submission of the results of a PRA
in a Part 50 application) to align the relevant regulations with the commensurate safety
benefits, the NRC would save resources over time. That new regulatory framework would
provide important design insights to the NRC staff earlier in the licensing process, thereby
reducing the number of requests for additional information during the review. The revised
framework would obviate the need for some exemptions and LARs, thereby reducing both
the number and complexity of new reactor licensing action requests. These changes would
result in a more efficient process and save the staff time and resources.

Taking rulemaking costs into account, the staff's recommended alternatives in this regulatory
basis would result in averted costs to the NRC of approximately $5.8 million (7 percent NPV)
and $10.8 million (3 percent NPV), as shown in Table 2. Therefore, taken as a whole, the staff’'s
recommended alternatives would be cost beneficial to the NRC. All values are in FY 2019
dollars.

Table 2 NRC Costs and Benefits, Staff's Recommended Alternatives

Quantitative Benefit (Cost)
Activity Undiscounted 7% NPV 3% NPV

App A, Policy Statement on Severe Reactor Accidents for  ($135,000) ($106,000)  ($121,000)
Part 50, NRC

App B-1, Extend PRA Requirements to Part 50, NRC® ($135,000) ($106,000)  ($121,000)
App B-2, Risk-Inform SSC Categorizations, NRC ($135,000) ($106,000)  ($121,000)
App B-3, Maintain and Upgrade Plant-Specific PRA, NRC ($109,000) ($92,000) ($101,000)
App C, TMI Requirements, NRC ($227,000) ($160,000)  ($194,000)
App D, Fire Protection Features, NRC ($82,000) ($65,000) ($74,000)




Quantitative Benefit (Cost)

Activity Undiscounted 7% NPV 3% NPV
App E, Operator Licensing, NRC®@) ($271,000) ($211,000)  ($243,000)
App F, Temporary Refueling Facility Physical Security, ($315,000) ($256,000) ($289,000)
NRC
App F, FFD Requirements for Construction Licensees, ($71,000) ($68,000) ($71,000)
NRC
App G, Initial Emergency Classification and Action Level ($53,000) ($45,000) ($50,000)
Scheme, NRC
App G, Emergency Plan Change Process, NRC ($41,000) ($32,000) ($37,000)
App G, Emergency Preparedness Exercises, NRC ($209,000) ($176,000) ($194,000)
App G, Significant Impediments to Development of ($126,000) ($100,000) ($114,000)
Emergency Plans, NRC
App G, Offsite Contacts, Arrangements, and ($126,000) ($100,000) ($114,000)
Certifications, NRC
App H, DC Renewals, NRC® $20,600,000  $9,020,000 $14,400,000
App H, 50.59-Like Process, NRC ($135,000) ($106,000)  ($121,000)
App H, Tier 1 and Tier 2 Changes, NRC ($135,000) ($106,000)  ($121,000)
App H, FSAR Change Process, NRC ($271,000) ($211,000)  ($243,000)
App H, 50.59 Applicability Provisions, NRC ($135,000) ($106,000)  ($121,000)
App H, SSAR Change Process, NRC ($234,000) ($187,000)  ($212,000)
App H, Tier 1, 2, and 2* Definitions, NRC $277,000 $123,000 $196,000
App H, Essentially Complete Design, NRC ($32,000) ($35,000) ($35,000)
App H, Standardization Restrictions on Design Changes, ($45,000) ($45,000) ($46,000)
NRC
App H, Define Site Parameters and Characteristics, NRC ($82,000) ($65,000) ($74,000)
App H, Relocation of Requirements from DC Appendices ($189,000) ($147,000) ($169,000)
Section IV to 52.79(d), NRC
App H, ITAAC Requirements, NRC ($41,000) ($32,000) ($37,000)
App H, Referencing Multiple Standard Design Approvals, ($41,000) ($32,000) ($37,000)
NRC
App H, Modifying Requirements to Evaluate ($135,000) ($106,000) ($121,000)
Conformance with SRPs, NRC
App H, Timely Completion of Construction Requirements, ($41,000) ($32,000) ($37,000)
NRC
App H, Requirements for Referencing and ESP and a DC
NS A NRC g ($5,000) ($4,000)  ($5,000)
App |, Removing Requirement for Environmental $0 $0 $0
Information in 10 CFR 2.101(a)(5), NRC
App |, Referencing an EA from a Certified Design, NRC $1,000 ($18,000) ($10,000)
App J, Definition of Contested Proceeding, NRC ($41,000) ($32,000) ($37,000)
App J, Maintenance of Records in ($41,000) ($32,000) ($37,000)
10 CFR 50.71(e)(3)(iii), NRC
App J, References to Issue Finality in 10 CFR 50.109, ($135,000) ($106,000) ($121,000)
NRC
App K, Notice of Issuance in 10 CFR 2.106(b)(2)(ii), NRC  ($41,000) ($32,000)  ($37,000)
App K, Definitions in 10 CFR 21.3, NRC ($82,000) ($65,000) ($74,000)
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Quantitative Benefit (Cost)

Activity Undiscounted 7% NPV 3% NPV

App K, Safety Parameter Display System Console, NRC ($13,000) ($17,000) ($15,000)

App K, Technical Specifications Bases Control prior to $0 $0 $0
the 10 CFR 52.103(g) Finding, NRC

App K, Requirements for Reporting Errors and Changes ($49,000) ($45,000) ($47,000)
in ECCS Models, NRC@

App K, Generic Applicability of ASME BPV Code, NRC $0 $0 $0
App K, Notification of Significant Implication for Public ($82,000) ($65,000) ($74,000)
Health and Safety or Common Defense and Security,

NRC

App K, Discontinue Use of Priority Ranking Model for ($41,000) ($32,000) ($37,000)
Generic Issues and Allow a Risk-Informed Approach,

NRC

App K, ITAAC Completion at COL Issuance, NRC ($41,000) ($32,000) ($37,000)

App K, Reporting Requirements at Completion of Power ($41,000) ($32,000) ($37,000)
Ascension Testing, NRC

Total® $16,700,000  $5,800,000 $10,800,000

(a) These rows represent cost estimates on a per applicant/licensee basis as described above.
(b) This row represents a cost estimate on a per DC basis as described above.
(c) Totals may not add up exactly due to rounding, all values rounded to three significant figures.

ASME = American Society of Mechanical Engineers; BPV = Boiler and Pressure Vessel; DC = design certification;
DCA = design certification application; CFR = Code of Federal Regulations; EA = environmental assessment; ECCS
= emergency core cooling system; ESP = early site permit; FFD = fithess for duty; FSAR = final safety analysis
report; ITAAC = inspections, tests, analyses, and acceptance criteria; NPV = net present value; NRC = U.S. Nuclear
Regulatory Commission; PRA = probabilistic risk assessment; SRP = Standard Review Plan; SSAR = site safety
analysis report; SSC = structure, system, and component; TMI = Three Mile Island.

e The cost estimate for Appendix H.1, related to DC renewals, results in very high averted
costs to the NRC. The recommendation would eliminate the need for the NRC to review
future DC renewal applications. The total averted cost to the NRC would increase with each
affected DC where renewal would have been required.

e The cost estimate for Appendix H, Section 1.0, related to Tier 1, 2, and 2 definitions, shows
significant averted costs to the NRC. The recommendation would clarify the scope of Tier 1
information, reducing the need for NRC staff to interact with applicants to communicate
expectations.

e The cost estimate for Appendix I, Section 1.0, related to removing requirement for
environmental information, results in notable averted costs to the NRC. The
recommendation would eliminate the need for the NRC to evaluate information that is not
required if an environmental report is submitted.

¢ The cost estimate for Appendix E, related to operator licensing, shows notable costs as
described above and in Appendix E. The recommendation would require the NRC to review
new information provided on the license applications addressing continuing training
requirements for operator license applicants.
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4.3 Cost Justification

As shown above, the staff's recommended alternatives would result in net averted costs to
industry and the NRC of approximately $18.0 million (7 percent NPV) and $29.7 million
(3 percent NPV), making the overall potential rulemaking cost beneficial.

4.4 Uncertainty Analysis

Because this regulatory analysis is based on estimates of values that are sensitive to
plant-specific cost drivers and plant dissimilarities, the NRC provides the following analysis of
the variables that have the greatest amount of uncertainty. To perform this analysis, the NRC
used a Monte Carlo simulation analysis using the @Risk software program.?

Monte Carlo simulations involve introducing uncertainty into the analysis by replacing the point
estimates of the variables used to estimate base case costs and benefits with probability
distributions. By defining input variables as probability distributions instead of point estimates,
the influence of uncertainty on the results of the analysis (i.e., the net benefits) can be
effectively modeled.

The probability distributions chosen to represent the different variables in the analysis were
bounded by the range-referenced input and the NRC’s professional judgment. When defining
the probability distributions for use in a Monte Carlo simulation, summary statistics are needed
to characterize the distributions. These summary statistics include (1) the minimum, most likely,
and maximum values of a program evaluation and review technique (PERT) distribution;?

(2) the minimum and maximum values of a uniform distribution; and (3) the specified integer
values of a discrete population. The NRC used the PERT distribution to reflect the relative
spread and skewness of the distribution defined by the three estimates.

The NRC performed the Monte Carlo simulation by repeatedly recalculating the results

10,000 times. For each iteration, the cost model chose the values in the cost model randomly
from the probability distributions that define the input variables. The model recorded the values
of the output variables for each iteration and used these resulting output variable values to
define the resultant probability distribution, in terms of costs and benefits.

Figure 1, Figure 2, and Figure 3 display the histograms of the net incremental costs and benefits
from the regulatory baseline (Alternative 1 of each appendix item) of the staff's recommended
alternatives.

2 Information about the @Risk software is available at http://www.palisade.com.

8 A PERT distribution is a special form of the beta distribution with specified minimum and maximum values. The
shape parameter is calculated from the defined “most likely” value. The PERT distribution is similar to a
triangular distribution in that it has the same set of three parameters. Technically, it is a special case of a scaled
beta (or beta general) distribution. The PERT distribution is generally considered superior to the triangular
distribution when the parameters result in a skewed distribution because the smooth shape of the curve places
less emphasis in the direction of skew. Similar to the triangular distribution, the PERT distribution is bounded on
both sides and, therefore, may not be adequate for some modeling purposes if the capture of tail or extreme
events is desired.
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As shown in Figure 1, the staff's recommended alternatives would result in averted costs to
industry of approximately $12.2 million, using a 7 percent NPV. The uncertainty analysis
indicates that there is a greater than 99 percent chance that these alternatives would result in
averted costs to industry. As shown in Figure 2, the staff's recommended alternatives would
result in averted costs to the NRC of approximately $5.75 million, including rulemaking costs.
There is approximately a 92 percent chance the alternatives would be cost beneficial to the
NRC. As shown in Figure 3, the staff's recommended alternatives would result in net averted
costs of approximately $18.0 million, and greater than a 99 percent chance the alternatives
would result in net averted costs.

4.5 Nonquantified Benefits

In addition to the quantified costs discussed in the regulatory analysis, the attributes of
regulatory efficiency and public confidence would produce nonquantified benefits for the
industry and the NRC as summarized in the next chapter.

Minimum -$1,787,602
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5.0 OTHER IMPACTS AND REGULATORY CONSIDERATIONS

Other impacts and issues related to using rulemaking to align 10 CFR Parts 50 (TN249) and

52 (TN251) and address lessons learned from new reactor license reviews include improvement
of regulatory efficiency, achieving increased public confidence, complying with the National
Environmental Policy Act (42 U.S.C. § 4321 et seq.; TN661) and the Regulatory Flexibility Act
(5 U.S.C. 601 et seq.; TN6377), addressing backfitting and issue finality provisions, conducting
peer review of the regulatory basis, and determining the impacts on public health and safety as
well as on State, local, and Federally recognized Indian Tribal governments, as described in the
following sections.

5.1 Requlatory Efficiency

The NRC is pursuing rulemaking to update new reactor regulations. The regulations would
accomplish the following:

1. Improve alignment between the reactor licensing processes in Parts 50 and 52, including
implementation of the policy decisions described in Appendices A through D of this
document. These recommended changes would help ensure consistent safety standards
are applied, regardless of the process used to license a new reactor. This alignment would
result in a licensing process that has enhanced regulatory stability, predictability, and clarity.

2. Update Part 52 and supporting regulations, including Part 50, to address lessons learned
from recent new reactor license reviews. These recommended enhancements are
described in Appendices E through K of this document.

Addressing these recommended changes as part of a single rulemaking effort would be more
efficient than addressing them in separate and independent rulemakings and would help ensure
continuity and consistency between new reactor licensing regulations as the changes are made.
A single rulemaking effort also would make it easier for stakeholders to understand all the
changes and provide meaningful input.

The revised regulations would result in a licensing process that has enhanced regulatory
stability, predictability, and clarity. The revised regulations would result in a reduction in the
need for the development and review of case-by-case exemption requests and requests for
additional information (RAIs) for new reactor license applicants.

Reliance on the exemption and RAI processes to address shortcomings in licensing actions is
not ideal because these processes require more resources to address license application issues
on a case-by-case basis. These processes do not provide the same degree of certainty or
finality of agency decisions as would rulemaking. In addition, the NRC attempts to avoid
regulation by exemption when it can address an issue through generic actions such as
rulemaking. The estimated benefits of the recommended rulemaking action include (1) fewer
exemption requests than under current regulations; (2) fewer RAIs to address shortcomings,
inconsistencies, and gaps in the current regulations; (3) consistent regulatory applicability
across the Parts 50 and 52 processes; (4) efficiencies gained from lessons learned during
license application reviews; and (5) the use of a more risk-informed performance-based
licensing framework for the Part 50 process.



5.2 Increased Public Confidence

In addition to enhancing regulatory efficiency, using rulemaking to align Parts 50 and 52 and
addressing lessons learned from new reactor license reviews would increase public confidence
in the NRC'’s ability to improve its regulations, adapt to regulatory needs identified by
stakeholders, provide opportunities for stakeholder to provide input to the changes to the new
reactor licensing process, and maintain the NRC’s role as an effective industry regulator. In
addition, the rulemaking process includes the greatest opportunity for Commission and public
engagement on the issues related to the new reactor licensing process. Public notice and
comment during rulemaking would provide the widest range of viewpoints for Commission
consideration during the rule’s development.

5.3 Compliance with the National Environmental Policy Act

When Part 52 was issued in 1989, the NRC determined that the regulation met the eligibility
criteria for the categorical exclusion set forth in 10 CFR 51.22(c)(3). As stated in the FRN for
the Part 52 final rule (54 FR 15372, April 18, 1989; TN6256), the NRC determined that the
regulation met the eligibility criteria for the categorical exclusion set forth in paragraph
51.22(c)(3). Similarly, when Part 52 was updated in 2007, as stated in the FRN for that final
rule (72 FR 49352, August 28, 2007; TN4796), the NRC determined that the regulation met the
eligibility criteria for the categorical exclusion set forth in paragraphs 51.22(c)(1), (c)(2), and
(c)(3). Similarly, this regulatory basis contemplates changes to the NRC’s new reactor licensing
regulatory framework. The NRC has determined that these amendments also fall within the
types of actions described as categorical exclusions in paragraphs 51.22(c)(1), (¢)(2), and
(c)(3). Therefore, neither an environmental impact statement nor an environmental assessment
would be required. If the NRC decides to pursue rulemaking that would authorize activities not
considered in the 2007 final rule, the NRC will evaluate the environmental impacts of any newly
authorized activities. The agency will make any document prepared to comply with the National
Environmental Policy Act available for public comment with the proposed rule.

5.4 Requlatory Flexibility Act

The Regulatory Flexibility Act (5 U.S.C. 601 et seq.), enacted in September 1980, requires
agencies to consider the impact of their regulatory proposals on small entities, analyze
alternatives that minimize small entity impacts, and make their analyses available for public
comment.

None of the licensees or CP holders fall within the definition of “small entities” set forth by the
NRC in 10 CFR 2.810, “NRC size standards.” Therefore, a proposed rulemaking would not
have a significant economic impact on a substantial number of small entities.

5.5 Backfitting and Issue Finality

For the most part, the new provisions in the recommended rule would be requirements for future
new reactor license applicants, voluntary alternatives for current new reactor applicants and
licensees, clarifications, or non-mandatory relaxations to current requirements. Although some
changes could affect licensees currently constructing a nuclear power plant, the NRC does not
expect these licensees to be constructing nuclear power plants at the time this rulemaking’s
final rule goes into effect. Therefore, the recommended rule would not constitute backfitting
under Part 50 for current licensees, or affect the issue finality of any approval issued under

Part 52. If an entity is constructing a nuclear power plant when the proposed rule is issued or
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final rule goes into effect, then the NRC will address the backfitting implications of the applicable
regulatory change in the proposed or final rule, as applicable.

5.6 Peer Review of Requlatory Basis

The Office of Management and Budget's Final Information Quality Bulletin for Peer Review
(TN6378) requires each Federal agency to subject “influential scientific information” to peer
review prior to dissemination. The Office defines “influential scientific information” as “scientific
information the agency reasonably can determine will have or does have a clear and substantial
impact on important public policies or private sector decisions.” The regulatory basis does not
contain “influential scientific information.” Therefore, a peer review of the regulatory basis is not
needed.

5.7 Impact on Public Health and Safety

The need for a Parts 50 and 52 alignment and lessons learned rulemaking is not based on
safety or security concerns. Regulatory changes in these areas are aimed at making the new
reactor licensing process more efficient, predictable, or clear. Thus, a Parts 50 and 52
alignment and lessons learned rulemaking would have no impacts on public health and safety or
the common defense and security.

5.8 Impact on State, Local, and Federally Recognized Indian Tribal
Governments

Portions of the recommended rulemaking would be applicable to current licensees and
applicants. This rulemaking may affect State, local, or Tribal nations; however, alternatives
associated with this rulemaking do not include impacts that would affect these stakeholders
more than the general public. Alternatives associated with rulemaking might involve slight costs
to these stakeholders for reviewing a proposed rule and submitting to the NRC comments on
the proposed rule. The NRC plans to continue to employ a broad and diverse outreach strategy
on this rulemaking. This strategy includes opportunities for the public, States, and the Tribal
nations to participate and have their voice(s) heard by the NRC, including conducting a public
meeting during the public comment period for the regulatory basis and again for the proposed
rulemaking.
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6.0 STAKEHOLDER INVOLVEMENT

To obtain feedback from external stakeholders about the scope of the development of the
regulatory basis for this rulemaking, the NRC held a Category 3 public meeting on

January 15, 2019. In addition to the use of the agency’s public meeting notification system and
use of social media, 3 nongovernmental organizations, 5 industry organizations, and

18 representatives from industry were contacted to notify them of the meeting. The NRC also
reached out to all Agreement States, all non-Agreement States, all State Liaison Officers and all
Federally recognized Tribal nations. The NRC offered the opportunity for stakeholders to make
formal presentations during the meeting. The NRC detailed the results of this public meeting in
a meeting summary (NRC 2019-TN6224). The meeting summary can be found in ADAMS
under Accession No. ML19023A046.

Several public meetings were held after the NRC issued SECY-19-0084 (NRC 2019-TN6210)
and commenced development of this regulatory basis.

On September 20, 2019, the NRC staff met with individual members of the Subcommittee on
Regulatory Policies and Practices of the Advisory Committee on Reactor Safeguards (ACRS).
The NRC staff briefed the ACRS members on the NRC scoping activities and the items chosen
for inclusion in the scope of the regulatory basis. The staff received the member's observations
on the implementation of 10 CFR Part 52 (TN251) process, based on their individual
perspectives from their participation in past reviews of ESP, DC, and COL applications. The
staff received views and comments from the ACRS staff as individual members. No ACRS
letter was issued on the topic. The slides and transcript for that meeting are available in
ADAMS under Accession No. ML19294A009 (NRC 2019-TN6225).

On November 21, 2019, the NRC held a Category 3 public meeting to discuss the status of the
rulemaking. The NRC briefed the public on its scoping activities and the items chosen for
inclusion in the scope of the regulatory basis. The NRC desired feedback from the public on the
scope of the rulemaking as described in SECY-19-0084. In that meeting, NEI and other
industry representatives asked questions and provided comments about the scope of the rule.
The NRC detailed the results of this public meeting in a meeting summary (NRC 2019-TN6223).
The summary can be found in ADAMS under Accession No. ML19344C768.

On April 29, 2020, the NRC held a public meeting via teleconference to provide an update on
the staff's efforts since the November public meeting. The NRC received comments and
questions from the public about the rulemaking scope and schedule. The NRC detailed the
results of this public meeting in a meeting summary (NRC 2020-TN6342). The summary can be
found in ADAMS under Accession No. ML20141L609.

6.1 NRC Observations on Stakeholder Feedback

At the January 15, 2019, Category 3 public meeting, NEI led an industry panel discussion of 18
suggested changes for consideration (NRC 2019-TN6228). In addition, NEI submitted a list of
20 additional suggested changes for consideration (NEI 2019-TN6265) that were not discussed
during the meeting but were included in the meeting summary. The NRC reviewed the
stakeholder feedback to inform the development of this regulatory basis and the preliminary
draft regulatory analysis. The NRC received stakeholder feedback in several of the technical
areas included in the scope of the regulatory basis.

Appendices A through K in this document include observations on stakeholder feedback specific
to each regulatory area.
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6.1.1 General Observations on Stakeholder Feedback

The NRC received feedback from stakeholders, as described in the following section. There
was no feedback from private citizens, nongovernmental organizations, or State and local
governments.

6.1.2 Licensees and Industry Representatives

Licensees and industry representatives gave the following feedback on the rulemaking process
and schedule:

The rulemaking should be accelerated as much as possible to enable future applicants to
incorporate the regulatory changes in their applications. There is little time between the
planned issuance of the final rule and the creation of the technology-inclusive regulatory
framework.

The NRC should hold more frequent meetings with industry during the development of the
regulatory basis, on specific topics of interest, in order to ensure the public’'s views are
properly considered in the rule.

The NRC should ensure that all LARs related to new reactor construction are reviewed for
potential regulatory changes that would preclude the need for the request.

The NRC should conduct a line-by-line comparison of the two regulations to ensure that all
gaps are identified and addressed.

The rulemaking scope should be divided into two or more rulemakings as a means of
expediting development of the rule. There were various conflicting opinions from the public
on this item.

Licensees and industry gave the following feedback on specific items. These comments are
addressed in this document in the appendices indicated.

The rulemaking should establish a more reasonable timeframe for meeting the requirement
to update the site-specific PRA prior to fuel loading. The rulemaking should also establish
more reasonable timeframes and frequencies for the periodic upgrade of the PRA to reflect
endorsed consensus standards. (See Appendix B, “Probabilistic Risk Assessment
Requirements.”)

The rulemaking should clarify the paragraph 55.46(c)(1) definitions and use of Commission-
approved simulators and plant-referenced simulators. (See Appendix E, “Operator
Licensing.”)

The rulemaking should include regulatory or guidance changes that modify Section 26.4 to
allow escorted access during construction similar to operational plant requirements in
paragraph 73.55(g)(7), to permit visitors to perform safety- or security-related work. (See
Appendix F, “Physical Security and Fitness for Duty Requirements.”)

The rulemaking should improve various aspects of the DC renewal process, including
allowing DC renewals to be submitted following a facility’s construction and initial operation,
removing the 15-year DC duration and the 2-year DC application window, and clarifying the
language of Section 52.57 regarding what it means to “bring up to date” the information and
data contained in the previous application. (See Appendix H.1, “Design Certification
Renewal.”)



¢ The rulemaking should modify requirements to make it easier for Part 52 licensees to make
changes during construction. (See Appendix H.2, Change Process.”)

¢ The rulemaking should provide a more flexible change process for Tier 1 changes that do
not decrease the level of safety. (See Appendix H.2, “Change Process.”)

e The rulemaking should enable the use of the Section 50.59 process for Part 52 regulatory
changes. (See Appendix H.2, “Change Process.”)

¢ The rulemaking should include regulatory or guidance changes that eliminate the need to
maintain both Tier 1 information and the duplicate Tier 1 information contained in
Appendix C of each COL. (See Appendix H.2, “Change Process.”)

¢ The rulemaking should establish a Section 50.59-like change process for ESP and LWAs.
(See Appendix |, “Environmental Topics.”)

e The rulemaking should include regulatory or guidance changes that revise paragraph
2.101(a)(5) to permit a phased COL application consisting of the environmental report plus
general administrative information. The rulemaking should also consider the option to
eliminate the detailed radiological evaluation from the environmental report. (See
Appendix I, “Environmental Topics.”)

¢ The rulemaking should clarify the process for licensees to make changes to the TS Bases
document prior to the paragraph 52.103(g) finding. (See Appendix K, “Miscellaneous
Topics.”)

e The rulemaking should change the annual fee provision to begin at the completion of power
ascension testing rather than at the time that the paragraph 52.103(g) finding is made. (See
Appendix K, “Miscellaneous Topics.”)

Licensees and industry gave the following feedback on several specific items that were not
included in the scope of the regulatory basis:

¢ The rulemaking should propose regulatory or guidance changes that create a process that
that avoids delays in the issuance of COLs due to errors noted in the referenced DC or
referenced COL.

This item was proposed several different times by NEI during the development of the
regulatory basis. At the April 29, 2020, Category 3 public meeting, the NRC indicated that
because the Atomic Energy Act of 1954, as amended (42 U.S.C. § 2011 et seq.; TN663)
requires that the NRC resolve all open safety issues prior to issuance of a license, the NRC
did not see any regulatory changes that would solve this concern. The NRC staff also
summarized its position on this issue in a September 8, 2020 letter to NEI (NRC 2020-
TN6387).

¢ The rulemaking should eliminate the NRC’s requirement for a DC applicant to submit a
complete application prior to docketing.

¢ The rulemaking should include regulatory or guidance changes that allow the use of
preliminary design information as the basis of an SDA.

¢ The rulemaking should include regulatory or guidance changes that change the
Section 20.1406 requirement that applicants identify the methods to be used to limit
radioactivity contamination of the environment at the time of the application. Industry
representatives proposed that the regulations be changed to allow for the development of
such methods before the paragraph 52.103(g) determination. The NRC considered this



issue during the scoping process and determined that this item does not belong within the
scope of the rule. The reason the item was screened out is because the NRC found that the
item would be best addressed through the development of guidance outside of rulemaking.

The next opportunity for the public to provide feedback on this rulemaking would be when this
regulatory basis is published.

6.2 Planned Interactions with the Advisory Committee on Reactor Safequards

As discussed previously, on September 20, 2019, the staff met with members of the
Subcommittee on Regulatory Policies and Practices of the ACRS, who provided input as
individual members.

The NRC staff will provide the regulatory basis to the ACRS at the time of publication. The staff
will brief the ACRS on the regulatory basis if requested and will follow normal rulemaking
processes for ACRS engagement during the Parts 50 and 52 alignment and lessons learned
rulemaking process.

6.3 Cumulative Effects of Requlation

The NRC has implemented a program to address the possible cumulative effects of regulation
in the development of regulatory bases for rulemakings. The concept of cumulative effects of
regulation is an organizational effectiveness challenge that results from a licensee or other
affected entity implementing several complex positions, programs, or requirements within a
prescribed implementation period and with limited available resources, including the ability to
access technical expertise to address a specific issue. The NRC requests feedback from the
public at this regulatory basis stage on the cumulative effects that may result from the
recommended rulemaking. The NRC will consider the comments received as it develops the
proposed rule. The NRC will continue to engage with and request feedback from the public at
the proposed rule stage on the cumulative effects that may result from the alignment of licensing
requirements of Parts 50 and 52 and the incorporation of lessons learned from new reactor
licensing reviews.

6.4 Questions for Public Comment

The NRC welcomes comments on any aspect of this regulatory basis but is particularly
interested in obtaining additional information related to the five questions provided in the related
FRN.



7.0 SAFETY GOAL EVALUATION

Safety goal evaluations are applicable to regulatory initiatives considered to be generic safety
enhancement backfits subject to the substantial additional protection standard in
paragraph 50.109(a)(3).

This regulatory basis does not contain any new regulatory impositions of this type. Rather, it
supports a rulemaking that would establish regulations that would ensure consistency in new
reactor licensing reviews, regardless of the licensing process an applicant chooses to use. By
addressing lessons learned from new reactor licensing reviews, the NRC would also be able to
improve the clarity and effectiveness of these regulations for review of future new reactor
license applications.
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8.0 NRC STRATEGIC PLAN

The recommended rulemaking would support the NRC’s Strategic Plan for FYs 2018—-2022 in
relation to the safety strategic goal of assuring the safe use of radioactive materials and the
security strategic goal of assuring the secure use of radioactive materials. It would contribute to
attaining the NRC Strategic Plan’s strategies to maintain and further risk-inform the regulatory
framework for safety and security. It would support an NRC licensing initiative with a future
regulatory benefit, considering Commission and Congressional interest in reactor licensing.
Finally, the public has substantial interest in this topic.

The NRC'’s strategic goals are as follows:

e Safety: Ensure the safe use of radioactive materials.
e Security: Ensure the secure use of radioactive materials.

The actions recommended in this regulatory basis primarily support the NRC’s Strategic Plan in
the following areas:

e Safety Strategy 1, which is to maintain and enhance the NRC'’s regulatory programs, using
information gained from domestic and international operating experience, lessons learned,
and advances in science and technology

o Safety Strategy 2, which is to further risk-inform the current regulatory framework in
response to advances in science and technology, policy decisions, and other factors,
including prioritizing efforts to focus on the most safety-significant issues

e Security Strategy 1, which is to maintain and further risk-inform the current regulatory
framework for security using information gained from operating experience, lessons learned,
external and internal assessments, technology advances, and changes in the threat
environment.
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9.0 CONCLUSION

The NRC finds that there is sufficient regulatory basis to proceed with rulemaking. Specifically,
the NRC has extensive experience with new reactor licensing, and recent experience has
shown that changes to existing requirements are necessary for efficiency, clarity, and openness
during the new reactor licensing process. The 10 CFR Parts 50 (TN249) and 52 (TN251)
alignment and lessons learned rulemaking may codify certain exemptions from regulatory
requirements associated with operator licensing, security, emergency preparedness,
environmental reviews, and other aspects of the Part 50 and 52 licensing process. Alignment of
Parts 50 and 52, in the areas of severe accident policy, PRA, TMI requirements, and fire
protection design features, would ensure consistency in new reactor licensing reviews,
regardless of the licensing process an applicant chooses to use. By addressing lessons
learned, from new reactor licensing reviews, the NRC would also be able to improve the clarity
and effectiveness of these regulations for review of future new reactor license applications.

In summary, this rulemaking would ensure consistency in new reactor licensing reviews; provide
for an efficient new reactor licensing process; reduce the need for exemptions from existing
regulations and LARs; address lessons learned from new reactor licensing reviews deemed
relevant by the NRC staff; and support the principles of good regulation, including openness,
clarity, and reliability.
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10.0 RULEMAKING DEVELOPMENT TIMELINE

The NRC is making this regulatory basis available for public comment by stakeholders,
including the commercial nuclear power industry (e.g., vendors and utilities), governmental and
nongovernmental organizations, and individuals.

This activity is considered a medium priority rulemaking. Key milestones and target completion
dates for the rulemaking deliverables can be found on the NRC’s Rules and Petitions Web page
under Planned Rulemaking Activities, https://www.nrc.gov/about-
nrc/regulatory/rulemaking/rules-petitions.html
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