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U.S. NUCLEAR REGULATORY COMMISSION
RESPONSE TO PUBLIC COMMENTS RECEIVED ON THE PROPOSED RULE
RISK-INFORMED, TECHNOLOGY-INCLUSIVE REGULATORY FRAMEWORK FOR
ADVANCED REACTORS

Introduction

This document presents the U.S. Nuclear Regulatory Commission’s (NRC's) responses to
written public comments received on the proposed rule, “Risk-Informed, Technology-Inclusive
Regulatory Framework for Advanced Reactors” (Part 53). The NRC's review and response to
these comments can be found in two documents. Volume 1, this document, addresses the
comments received on the proposed Title 10 of the Code of Federal Regulations

(10 CFR) Part 53 requirements, including specific questions on Part 53 that were asked in the
Federal Register notice (FRN). Volume Il addresses comments related to other sections of the
10 CFR (e.g., 10 CFR Part 26, 10 CFR Part 73) and supporting guidance (e.g., draft regulatory
guides [DGs]), including specific questions on these topics that were asked in the FRN.

The NRC published the proposed rule in the Federal Register on October 30, 2024

(89 FR 86918), for public comment with a 60-day public comment period. On

November 21, 2024 (89 FR 92609), the NRC extended the public comment period by an
additional 60 days to allow more time for members of the public and other stakeholders to
develop and submit their comments. The proposed rule is available from the Federal
e-Rulemaking website at https://www.regulations.gov/ (Docket ID No. NRC-2019-0062).

In developing the final rule and supporting guidance, the NRC considered all the comments
provided in response to the proposed rule. If, as a result of its review of a public comment, the
NRC changed the rule or the supporting guidance, the NRC'’s response to the comment
describes the change.

Comment Overview

The NRC received 152 unique comment submissions from individuals and organizations, with
915 identified comments within those comment submissions. In addition to providing feedback
on the proposed rule, many commenters addressed the NRC specific requests for comment
(RFCs) included in the proposed rule FRN. Table 1 identifies all unique comment submissions.
The NRC reviewed and annotated the comment submissions to identify separate comments
within each submission. Accordingly, a single submission may have several individual
comments associated with it. The NRC gave each individual comment within a submission a
unique identifier. The NRC’s summaries include this unique identifier to identify which individual
comments are addressed by each response.



Table 1. Unique Comment Submissions on Part 53 Proposed Rule

Submission

Commenter
No.
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Nichol
002 Patrick White
003 Alyse
Peterson
004 Michael
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005 Tom Gurdziel
006 Tom Gurdziel
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Keller
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0348
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0362
NRC-2019-0062-
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Accession No.
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ML24317A217

ML24317A219

ML24320A011

ML24323A150

ML24323AA15
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ML24340A108

ML24340A109
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037
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Commenter
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Tom Gurdziel
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Tom Gurdziel
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Michael F.
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Michael F.
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Public Meetings

On November 19-21, 2024, and January 8, 2025, the NRC held public meetings to discuss the
proposed rule with external stakeholders. The NRC’s goal for conducting these meetings was to
promote stakeholder understanding of the proposed rule. The staff discussed the structure and
content of the proposed rule and answered guestions to facilitate the submission of meaningful
comments on the proposed rule.
Comment Categorization

This comment response document separates the comments into the 11 categories identified
below. Within each category, the NRC summarizes comments and responds to them. In
general, the NRC addresses each individual comment. However, when similar comments can



be readily grouped together, the NRC has binned those comments and treated them as a single
comment bin. The NRC's response addresses the binned comments. The annotated comment
number or numbers appear in a parenthetical list at the end of each comment summary to
provide a cross-reference aid to the reader. The comment summaries are grouped in the
following volumes and categories:

Volume #1 — Response to Comments on 10 CFR Part 53

1. General Feedback on the Proposed Rule

2. Background and Need for Rulemaking/Purpose and Scope of the Proposed Rule
(e.g., historic issues with existing regulatory framework, need for regulatory certainty for
advanced reactors)

3. Major Provisions of the Proposal—10 CFR Part 53 (Risk-Informed, Technology-Inclusive
Regulatory Framework for Commercial Nuclear Plants)

Volume #2 — Response to Comments on 10 CFR Part 26, 10 CFR Part 73, Guidance, and
Other Topics

4. Major Provisions of the Proposal — 10 CFR Part 26 (Fitness-for-Duty Programs)

5. Major Provisions of the Proposal — 10 CFR Part 73 (Physical Protection of Plants and
Materials)

6. Changes to Other Parts of 10 CFR Chapter |

7. Other Comments on the Proposed Rule

8. Accompanying Guidance

9. Procedural Matters and Other Supporting Documents

10. Rulemaking Timeline and Implementation (e.g., requests to extend comment period, public
engagement/stakeholder outreach, rulemaking/implementation timeline)

11. Out of Scope
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1. General Feedback on the Proposed Rule

1.1 General support for the proposed rule

Comment Bin 1.1.A: Several commenters expressed support for the proposed rule (SC-0001,
FF-0001, NP-0001, NP-0005, RH-0001, MR-0001, RH-0004). One commenter said the
proposed rule promotes nuclear innovation by using a flexible, faster, and simple approach to
regulation, and it is a vital change to existing nuclear licensing frameworks (SC-0001). Another
commenter said that they trust that NRC will take the time to look for ways to efficiently approve
advanced reactors while maintaining safety standards (GA-0002). Similarly, two commenters
said that the proposed rule is necessary for improvements to the health and wellness of nuclear
reactor workers (NP-0001, NP-0005). Another commenter said that through implementation of a
risk-informed approach, the proposed rule effectively balances risk reduction and cost increases
(RH-0004).

NRC Response: The NRC agrees with the comments.
The comments support the proposed rule and suggest no changes to the proposed rule.

Accordingly, the NRC did not change the rule language in response to these comments.

1.2. General opposition to the proposed rule

Comment Bin 1.2.A: A commenter said that NRC’s approach is overly conservative with
arbitrary and complex performance requirements (NNY-0003).

NRC Response: The NRC disagrees with the comment.

The final rule’s technology-inclusive, performance-based approach provides a set of
requirements that provide an equivalent level of safety to existing regulatory frameworks that
ensure the reasonable assurance of adequate protection of public health and safety. Extensive
input from all stakeholders has significantly contributed to the efficacy of the performance
requirements.

Accordingly, the NRC did not change the rule language in response to this comment.

Comment Bin 1.2.B: A commenter criticized the idea of a “flexible” regulatory framework where
safety is a secondary concern and said that there was a lack of transparency when it came to
public safety and environmental impact (AN3-0001). Another commenter discussed the history
of the Federal Government's regulations for aircraft and nuclear reactors generally in contrast to
the new proposed regulations. The commenter said that the regulations are not sufficiently
protective of the public (TG1-0001).

NRC Response: The NRC disagrees with the comments.
The NRC'’s mission is to license and regulate the civilian use of nuclear power to provide

reasonable assurance of adequate protection of public health and safety, promote the common
defense and security by enabling the safe and secure use and deployment of civilian nuclear
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energy technologies, and protect the environment. This rulemaking is consistent with the
agency’s mission. While 10 CFR Part 53 may provide additional flexibilities to licensees beyond
those contained in the existing regulations, licensees will have to provide an adequate safety
evaluation to justify greater operational flexibility. The NRC is not reducing the current safety,
environmental, or transparency requirements through this rulemaking.

Moreover, the NRC disagrees with the suggestion that this rulemaking was insufficiently
transparent. The NRC held dozens of public meetings, published many drafts of the regulations,
and provided an extensive discussion of 10 CFR Part 53 in this rulemaking and through
accompanying guidance.

Accordingly, the NRC did not change the rule language in response to these comments.

Comment Bin 1.2.C: A commenter wrote that the proposed 10 CFR Part 53 is not the correct
approach due to the lack of operating experience with advanced reactors. The commenter
explained that a process is needed that primarily makes use of a small panel of experts in the
specific type of reactor being considered until that type of reactor has been manufactured and
has 5 to 7 years of operating experience, at which point the commenter would be comfortable
with the proposed rule being applied to that specific type of reactor (TG27-0001).

NRC Response: The NRC agrees, in part, with the comment.

The NRC agrees that applications for first-of-a-kind reactor technologies and designs will be
challenging to prepare and review.

The NRC disagrees that the lack of operating experience with advanced reactors is an issue
with 10 CFR Part 53. The suggestions in the comment can largely be addressed as part of the
preapplication interactions and reviews for such first-of-a-kind applications and the subsequent
inspection and oversight programs during construction and operations. The framework provided
by 10 CFR Part 53 is sufficiently flexible to address the licensing of first-of-a-kind reactor
designs and, if pursued, to provide the benefits of licensing and deploying standardized reactors
incorporating lessons learned from the initial operations of the first commercial nuclear reactor.

Accordingly, the NRC did not change the rule language in response to this comment.

Comment Bin 1.2.D: A commenter requested that the proposed rule be withdrawn (without
providing supporting rationale) while also stating that the rule is a positive step towards the
development of regulations for advanced nuclear reactors and that the commenter has many
goals that are consistent with the rule (NA-0001).

NRC Response: The NRC disagrees with the comment.

Based on the context in which this comment was provided, the NRC understands this comment
to mean that the commenter would like to see suggested changes between the proposed rule
and the final rule and would therefore request that the proposed rule be “withdrawn.” See the
NRC's responses to Comment Bins 3.9.1.H, 7.A, 9.3.A, and 11.H. This comment did not provide
an overall basis for withdrawing the proposed rule.
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Accordingly, the NRC did not change the rule language in response to this comment.

1.3. Legal issues raised by comments (e.q., statutory authority, APA comments)

Comment Bin 1.3.A: A commenter discussed legal concerns with the NRC's use of guidance
documents. The commenter said that there are serious flaws associated with the use of
guidance documents, and that the NRC staff must use CFR compliance as the acceptance
standard, not the staff's guidance documents (HPT9-0001, HPT29-0001).

The commenter suggested that NRC reviews utilizing guidance documents are insufficiently
risk-informed and proposed adding a new section to 10 CFR Part 53 requiring NRC reviews to
be commensurate with risk. The commenter also stated that the NRC may rely on industry
codes and standards even if the CFR does not approve or endorse the standards or if the
standards are not endorsed in guidance documents. The commenter asserted that consensus
codes/standards are inherently acceptable for use, pointing to language in the Nuclear Energy
Innovation and Modernization Act (NEIMA). The commenter also asserted that “well established
law does not allow guidance documents to create requirements outside of Congressional Acts”
and that no Congressional Acts “sanction NRC approval, endorsement or acceptance of
industry codes/standards.”

The commenter further stated that there is a requirement for the NRC to collaborate with
industry in the development of consensus codes/standards and to incorporate such
codes/standards into the regulatory framework. The commenter questioned why industry has
not previously objected to regulatory guide use of NRC approval, endorsement, or acceptance,
and explained that the recent Supreme Court case overruling Chevron U.S.A., Inc. v. Natural
Resources Defense Council, Inc. now grants the opportunity for legal recourse. The commenter
stated that they intend to legally challenge the guidance document approach as they have legal
standing and are developing a patented advanced reactor approach (HPT32-0001).

NRC Response: The NRC disagrees with the comments.

The Atomic Energy Act of 1954, as amended (AEA), gives the NRC authority to issue
regulations governing a variety of topics. The NRC is not aware of anything in the AEA, or any
other law, exempting the use of codes and industry standards from the NRC's regulatory
authority. Regulatory guides (RGs) and other guidance documents issued by the NRC are not
regulations. Their primary purpose is to provide guidance on methods that are acceptable to the
NRC for demonstrating compliance with NRC requirements. These documents are not
mandatory unless a licensee has incorporated a specific RG into its license. Therefore, issuing
guidance documents, such as RGs, including those endorsing codes and standards, is legal
under the AEA. As such, the NRC can rely on compliance with 10 CFR and the use of guidance
documents as acceptable methods to satisfy regulatory requirements and endorse industry
codes and standards.

Nonetheless, applicants may always refer to an industry code or standard that has not been
previously endorsed by the NRC, either in guidance or in a regulation, and the NRC wiill
consider the referenced industry code or standard on an application-specific basis. Further,
contrary to the suggestion that NRC reviews are not risk-informed, the NRC seeks to focus on
the most risk-significant portions of applications in its safety reviews. As explained in the final
rule, the enhanced use of risk insights from the approach taken in 10 CFR Part 53 will provide a
significant advancement in these efforts.
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Finally, the comment asserted that the NRC “must collaborate with industry in the development
of consensus codes/standards and incorporate such codes/standard into the regulatory
framework.” This assertion appears to be based on language in section 103(b)(4)(B)(iii) of
NEIMA. That language, however, does not create a substantive collaboration requirement.
Rather, it instructs the NRC to submit a report to Congress evaluating, among other things,
options for licensing commercial advanced nuclear reactors under 10 CFR, including
collaboration with standards-setting organizations to identify specific technical areas for which
new and updated standards are needed and providing assistance, if appropriate, to ensure the
new or updated standards are developed and finalized in a timely fashion.

Accordingly, the NRC did not change the rule language in response to these comments.

Comment Bin 1.3.B: Two commenters expressed concern that multiple legal changes that
occurred over the last year have either not been addressed or not sufficiently addressed in the
proposed rulemaking. These include (UL-0001, UL-0002, UL-0003, UL-0004, BI1-0025,
UL-0006):

e the Loper Bright Enterprises v. Raimondo decision

¢ the Accelerating Deployment of Versatile, Advanced Nuclear for Clean Energy Act of
2024 (ADVANCE Act)

e Executive Order (EO) 14215, “Ensuring Accountability for All Agencies,” dated
February 18, 2025.

One of the commenters discussed that reversals of Federal actions by courts or the President
wastes time for agencies and increases uncertainty for industry (UL-0001). The commenter said
that in order to reduce unnecessary waste and uncertainty, the NRC should reconsider its
analysis for 10 CFR Part 53 in light of these recent actions (UL-0001, UL-0002, UL-0003,
UL-0004).

The commenter wrote that this should include addressing new statutory requirements in the
ADVANCE Act, and a cost-benefit analysis that helps establish that the rule is efficient and does
not unnecessarily limit benefits to society and the environment. The commenter also said that
this cost-benefit analysis would provide critical support when presenting the rule to the Office of
Information and Regulatory Affairs should EO 14215 prove to be constitutional (UL-0007).

Commenters also discussed the impact of the ADVANCE Act and the NRC’s need to comply
with new statutory directives. The commenters said that the ADVANCE Act requires the NRC to
establish a significantly more risk-informed and efficient licensing and regulatory environment
for nuclear reactors (BI1-0011, BI1-0015, UL-0005). One of the commenters said that the NRC's
current approach does not define “adequate protection” required under the AEA; rather,

10 CFR Part 53 enables the NRC to make its required findings under the AEA by providing
sufficient performance standards, safety criteria, and related requirements on how applicants
must demonstrate compliance with Subpart B and other subparts. The commenter said that this
approach is arbitrary and capricious because the NRC has not defined a standard for “adequate
protection” (B11-0015).

The commenter went on to state that the other flaw in the NRC’s interpretation is that it implies
that Congress had no intention for what constitutes “adequate protection to the health and
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safety of the public” in the context of radionuclide emissions. The commenter said that
Congress has spoken directly about this question in the 1990 amendments to the Clean Air Act
(CAA), which established the “ample margin of safety” metric to measure the health-
protectiveness of NRC's regulations. The commenter said that the U.S. Environmental
Protection Agency (EPA) determined that the NRC regulated its facilities at a far more stringent
metric than what Congress intended (BI1-0025). The commenter remarked that insisting on
further demonstration of safety beyond the already conservative “ample margin of safety”
standards goes far beyond the authority to protect public safety delegated to the NRC by
Congress. Therefore, the commenter said that if the NRC seeks to establish a new
comprehensive risk standard, it will need to make modifications to the proposed rule to avoid
exceeding its authority granted by Congress (BI1-0027).

A commenter also discussed the Loper Bright Enterprises v. Raimondo decision and said it
makes clear that a reviewing court may not simply defer to any “reasonable” interpretation by
the agency, but the court must independently interpret the statute and “effectuate the will of
Congress” and “fix the boundaries” of the delegation. The commenter said that the NRC
appears to believe that it is insulated from the impacts of Loper Bright Enterprises v. Raimondo
due to a long history of wide deference from the courts. The commenter said that any court
reviewing NRC'’s interpretation of “adequate protection of public health and safety” will not
interpret the silence in the AEA as a delegation to the NRC to come up with its own approach,
and will engage in a search for any statement from Congress about what it intends to be the
yardstick for protection of public health from radionuclide emissions from nuclear plants, which
will lead to the 1990 CAA amendments (BI1-0026). Another commenter said the Loper Bright
Enterprises v. Raimondo decision reinforces the need for NRC regulations to adhere strictly to
statutory mandates (NNY-0006).

A commenter discussed the new EO 14215 that purports to exert executive control over
independent agencies, including the NRC. The commenter said that this EO is inconsistent with
longstanding Supreme Court precedent in Humphrey's Executor v. U.S., which clearly allows
Congress to create agencies who are independent of direct executive control. The commenter
said that the NRC could theoretically wait to comply with the order until Federal courts have time
to rule on its constitutionality, but waiting to perform a thorough cost-benefit analysis would
mean trying to retrofit a cost-benefit analysis to justify the agency’s decisions. The commenter
suggested that, with such a tight statutory deadline, the agency would do better to revisit the
analysis now (UL-0006).

NRC Response: The NRC disagrees with the comments.

These comments all suggest that the NRC lacks statutory authority to proceed with the Part 53
rulemaking. However, the NRC has clear statutory authority to promulgate regulations
governing the licensing of nuclear reactors. For example, several sections of the AEA, including
sections 161 and 182, explicitly authorize the NRC to issue regulations for licensing nuclear
reactors, such as 10 CFR Part 53. Moreover, as noted by many of the comments, Congress
explicitly authorized the NRC to promulgate 10 CFR Part 53 in section 103(a)(4) of NEIMA.
While many of the circumstances cited by the comments represent significant legal
developments, none of them, individually or collectively, erode these authorities or otherwise
require the NRC to adopt a specific approach when selecting a viable regulatory option.

Many comments question whether promulgating 10 CFR Part 53 in its current form remains

lawful following passage of the ADVANCE Act. Specifically, comments point to section 501 of
the ADVANCE Act, which required the NRC to update its mission statement to explicitly
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incorporate efficiency and avoid unnecessary limitations on nuclear energy. The comments
contend that in light of these changes, the NRC must further evaluate and revise

10 CFR Part 53 to ensure that it does not unduly hamper nuclear development. The NRC has
updated its mission statement in response to the ADVANCE Act and remained mindful of the
ADVANCE Act while it finalized this rule. Additionally, the NRC further considered its mission
statement following promulgation of EO 14300, “Ordering the Reform of the Nuclear Regulatory
Commission,” dated May 23, 2025. Moreover, as one comment observes, efficiency has long
been an element of the NRC’s Principles of Good Regulation.

Nonetheless, neither section 501 nor any other section of the ADVANCE Act amended the
NRC'’s statutory authority to promulgate regulations for licensing nuclear power plants under the
AEA or NEIMA. Thus, the NRC disagrees with the suggestion that the changes to the mission
statement required by the ADVANCE Act somehow diminished the NRC'’s legal authority to
promulgate 10 CFR Part 53 under the AEA. Rather, section 501 specifically required the
Commission to update the mission statement “while remaining consistent with the policies” in
the AEA. Moreover, while section 501 of the ADVANCE Act provides an important statement
from Congress on how the Commission should exercise its legal authorities under the AEA,
language providing Congressional expectations, such as precatory language, normally does not
override clear language in substantive portions of a statutory scheme, such as sections 161 and
182 of the AEA. Thus, the NRC concludes that the ADVANCE Act does not occasion a
reevaluation of whether 10 CFR Part 53 is beyond the agency’s authority.

Similarly, one comment points to the 1990 amendments to the CAA, which in the comment’s
view established a standard for radiological safety inconsistent with the NRC's standard.
However, like the ADVANCE Act, those amendments did not change any of the substantive
provisions of the AEA, and predated NEIMA and the ADVANCE Act itself by several decades.
Therefore, the NRC does not find that the 1990 amendments to the CAA impinged on its
regulatory authority to promulgate 10 CFR Part 53 under the AEA.

The comments also propose that the Supreme Court’s decision in Loper Bright Enterprises v.
Raimondo further limited the NRC'’s statutory basis for promulgating 10 CFR Part 53. The NRC
agrees with the comment’s description of the case, which held that courts will no longer defer to
an agency'’s interpretation of statutory language as long as it is reasonable and will instead
conduct their own examination of a statute to determine if the agency adopted the best
interpretation. However, as noted above, the AEA plainly authorizes the NRC to promulgate
regulations governing reactor licensing. Therefore, the NRC concludes that the Court’s holding
in Loper Bright Enterprises v. Raimondo does not impact the statutory basis for 10 CFR Part 53
because the NRC's authority to promulgate these regulations rests on a clear reading of the
underlying statutes and is therefore the best interpretation of them.

Several comments also pointed to recent EOs, which may introduce additional steps into the
rulemaking process for 10 CFR Part 53, including a more rigorous cost-benefit analysis. The
NRC is assessing the impact of these EOs on the agency’s rulemaking process and will take all
appropriate steps to engage in the processes those orders describe. Nonetheless, the EOs
provide direction to Federal agencies and are not intended to create enforceable rights.
Moreover, the agency’s existing regulatory analysis for the proposed rule demonstrated that

10 CFR Part 53 was cost-effective. Because that analysis rested on very conservative
assumptions (such as only one applicant using 10 CFR Part 53 during the period studied), the
NRC does not anticipate that a more refined cost-benefit analysis would have led to significant
changes in the rule. Additionally, to the extent the comment implies that the NRC should
separately evaluate the cost-effectiveness of each portion of the rule to establish efficiency, the
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NRC concludes that such an analysis would be of limited value and potentially misleading
because the majority of provisions in 10 CFR Part 53 are intended to function in concert.
Indeed, for the regulatory analysis for the final rule, the NRC has used more realistic
assumptions with respect to the assumed numbers of applicants; the results of that analysis
show that 10 CFR Part 53 will likely be significantly cost-beneficial.

Lastly, one comment suggests that 10 CFR Part 53 is arbitrary and capricious because it does
not define a specific level of safety needed to achieve “adequate protection.” As explained in
Section 1V, Subpart B—Technology-Inclusive Safety Requirements of the final rule, the
regulations in 10 CFR Part 53 are not intended to define a specific level of “adequate
protection,” consistent with longstanding Commission policy. Rather like the current set of
regulations in 10 CFR Part 50 and 10 CFR Part 52, 10 CFR Part 53 contains requirements
needed to provide reasonable assurance of adequate protection as well as those the
Commission has found desirable to promote the common defense and security or to protect
health or to minimize danger to life or property. Thus, this rulemaking would not benefit from a
specific definition of “adequate protection.”

Accordingly, the NRC did not change the rule language in response to these comments.

1.4. Other general comments on the proposed rule

Comment Bin 1.4.A: A commenter said that as currently written, the proposed regulation will
not enable the deployment of advanced reactors, and Part 53 should be more flexible to
facilitate a range of different approaches to design, licensing, and operation; meet stakeholder
needs; and provide for predictable, performance-based, technology-inclusive, and risk-informed
regulation of advanced reactors (NIA2-0001).

NRC Response: The NRC disagrees with the comment.

The final rule’s technology-inclusive, performance-based approach provides reasonable
assurance of adequate protection of public health and safety and was developed with input from
all stakeholders. As stated in the proposed and final rules, the new alternative requirements and
implementing guidance would adopt technology-inclusive approaches and use risk-informed
and performance-based techniques to ensure an equivalent level of safety to that of operating
commercial nuclear plants while providing flexibility for licensing and regulating a variety of
technologies and designs for commercial nuclear reactors. However, while the NRC’s mission is
to enable the safe and secure use and deployment of civilian nuclear energy technologies, the
NRC must balance that objective with the protection of public health and safety and advancing
the Nation’s common defense and security, which usually involve additional costs, and the
approach to licensing in 10 CFR Part 53 reflects that balance.

Accordingly, the NRC did not change the rule language in response to this comment.

Comment Bin 1.4.B: Several commenters provided general comments on the rule that were
appreciative of the NRC'’s efforts on the proposed rulemaking and said that additional
modifications to the proposed rule were necessary to fully align with NEIMA's intent to provide a
sufficiently flexible licensing framework to accommodate emerging technologies (SCWG-0026,
NGO-0001, KAP-0001, BI1-0013, BWXT-0001).
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NRC Response: The NRC disagrees with the comments.

NEIMA Section 2, “Purpose” states in part that, “The purpose of this Act is to provide—(1) a
program to develop the expertise and regulatory processes necessary to allow innovation and
the commercialization of advanced nuclear reactors;” The final rule’s technology-inclusive,
performance-based approach provides reasonable assurance of adequate protection of the
public health and safety and was developed with input from all stakeholders. The final rule
provides a reliable regulatory framework that allows for the innovation and the
commercialization of advanced nuclear reactors.

Accordingly, the NRC did not change the rule language in response to these comments.
However, the NRC notes that it has made a number of changes elsewhere in the rule in
response to specific comments that will make the 10 CFR Part 53 rule more flexible, and some
of these changes may facilitate the licensing process for technologies described in the
comments.

Comment Bin 1.4.C: A few commenters stated that NRC'’s incorporation of the Commission’s
directive is a step in the right direction, but the proposed rulemaking is still not in alignment with
the Commission’s directions, and issues remain that must be addressed prior to the final rule
(CP-0001, SOU-0001, APS-0001, ENW-0001, WEST1-0002). One commenter specifically
stated that changes are needed to meet NEIMA and the ADVANCE Act (WEST1-0002).

A commenter said that the NRC cannot have both flexibility and predictability unless it builds
two different sets of procedures: one that is flexible and not predictable and one that is
predictable but not flexible (TG17-0007). Another commenter said that the proposed regulations
do not recognize that the actual risk of operating a facility that uses nuclear fuel is significantly
less than perceived risk, and the Part 53 rule needs to acknowledge this reality (NEX-0001).

A commenter expressed support for the recommendation of another commenter to pursue more
aggressive changes throughout 10 CFR Part 53, including limiting regulatory burden for
advanced reactors that present a low level of hazard and impact to the public by establishing
graded, performance-based requirements (ENW-0001).

NRC Response: The NRC disagrees with the comments.

The 10 CFR Part 53 proposed rule was approved by the Commission for publication, so the
proposed rule was in alignment with Commission direction. The NRC also disagrees that the
proposed rule did not meet the statutory requirements of NEIMA (see response to Comment
Bin 1.4.B) and the ADVANCE Act (see response to Comment Bin 1.3.B). However, the NRC
notes that it has adopted a number of changes to the final rule, including the probabilistic risk
assessment (PRA) requirements, that will provide applicants with greater flexibility.

For the final rule, the NRC has made appropriate changes in response to the public comments
received on the proposed rule. The NRC disagrees that an appropriate balance cannot be
struck between flexibility and predictability and therefore the NRC must create multiple
regulatory frameworks; the NRC has strived to achieve this balance in 10 CFR Part 53 but notes
that applicants may also use the existing licensing framework in 10 CFR Part 50 and

10 CFR Part 52, which reflects an alternate approach to balancing flexibility and predictability.
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The NRC also disagrees that the proposed rule is not tailored to the actual risk of a nuclear
power facility. The final rule’s technology-inclusive, performance-based approach provides
reasonable assurance of adequate protection of public health and safety. It was developed with
input from all stakeholders and reflects long-standing Commission policy to ensure that new
reactors present a similar or lower risk profile than the operating fleet.

Accordingly, the NRC did not change the rule language in response to these comments.

Comment Bin 1.4.D: Commenting on the historical implementation of the policy statement,
“Use of Probabilistic Risk Assessment Methods in Nuclear Regulatory Activities” (PRA Policy
Statement), dated August 16, 1995 (60 FR 42622), a commenter stated that while the expanded
use of PRA is longstanding NRC policy, the policy has not been updated since the ADVANCE
Act was passed, which includes provisions for microreactors (NEI3-0005).

NRC Response: The NRC acknowledges the statement that the NRC has not updated its PRA
Policy Statement since the ADVANCE Act was passed. However, the current PRA Policy
Statement recognizes the need to select PRA methods that are appropriate to the technology
being assessed and to develop new and improved PRA methods, including industry initiatives.
10 CFR Part 53 provides flexibility by allowing the use of other systematic risk evaluation
methods in combination with traditional PRA methods based on event tree and fault tree logic
models.

The NRC is working to meet the ADVANCE Act’s various deadlines for completing appropriate
revisions to agency regulations or guidance. With respect to ADVANCE Act provisions related to
microreactors, the NRC has engaged its external stakeholders on several occasions on
ADVANCE Act section 208 activities. In addition, the NRC has initiated development of an
additional rulemaking to expedite licensing of microreactors and other low safety-consequence
reactors, consistent with the ADVANCE Act and EOs issued in 2025.

Accordingly, the NRC did not change the rule language in response to this comment.

Comment Bin 1.4.E: Several commenters said that the 10 CFR Part 53 rulemaking can help
meet clean energy demands and support a robust and reliable electric grid (NNY-0009; SOU-
0004, NEI2-0007, ENT-0005, DOM-0003, APS-0003, KAP-0005, ENW-0003).

NRC Response: The NRC agrees with the comments. The comments support the proposed
rule and suggest no specific changes to the proposed rule.

Accordingly, the NRC did not change the rule language in response to these comments.

2. Background and Need for Rulemaking/Purpose and Scope of the Proposed Rule

Comment Bin 2.A: Several commenters expressed support for the NRC’s stated need for and
purpose of the proposed rulemaking (NEI1-0002, FK-0002, NIA1-0002, USNIC1-0002, IDNL-
0001, IDNL-0003, TP-0001, NYS2-0003, NNY-0001).
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NRC Response: The NRC agrees with the comments. The comments support the need for the
proposed rule and suggest no changes to the proposed rule.

Accordingly, the NRC did not change the rule language in response to these comments.

Comment Bin 2.B: One commenter expressed opposition to the NRC'’s stated need for the
proposed regulations and disagreed that 10 CFR Part 53 met the NRC's stated goals. The
commenter said that the NRC staff is apparently unable to “move on” from the overly
prescriptive approaches of the past and accept Congress's direction for modernization and
increased regulatory efficiency. The commenter also said that the proposed regulation is more
complex and burdensome than 10 CFR Part 50, and many of the proposed requirements are
not supported by law. Finally, the commenter said that the development of 10 CFR Part 53 has
been an inefficient use of NRC industry, and public resources (HPT2-0001).

The same commenter also stated that 10 CFR Part 53 introduces many new elements, largely
related to human factors, that are not in the current 10 CFR Part 50, and that 10 CFR Part 53
subjects applicants to costly and unnecessary burdens (HPT20-0002).

NRC Response: The NRC disagrees with the comments.

The need for Part 53 rulemaking is still valid, and the final rule meets the stated goals and
purpose of the rulemaking effort and the direction by Congress. The final rule’s
technology-inclusive, risk-informed, and performance-based approach provides reasonable
assurance of adequate protection of the public health and safety and was developed with input
from stakeholders. Additionally, 10 CFR Part 53, while being technology-inclusive, is equivalent
to the existing licensing frameworks in 10 CFR Part 50 and 10 CFR Part 52. Moreover, because
10 CFR Part 53 is an optional licensing framework, it does not increase burden on regulated
entities as they can choose to use the current licensing framework in 10 CFR Part 50 or

10 CFR Part 52.

Finally, many of the human factor’s regulations in 10 CFR Part 53 either have a corresponding
regulation in 10 CFR Part 50, 10 CFR Part 55, or are necessary due to the different frameworks
used for 10 CFR Part 50 and 10 CFR Part 53. For example, there is no requirement under

10 CFR Part 50 to submit a staffing plan because this information is prescriptive and located in
10 CFR 50.54. Because of the flexibilities built into 10 CFR Part 53, a new staffing plan
requirement was added in place of the prescriptive staffing requirement.

Accordingly, the NRC did not change the rule language in response to these comments.

Comment Bin 2.C: A commenter highlighted the importance of creating a new regulatory
framework for advanced reactors that can enable the licensing of diverse reactor technologies,
be risk-informed and performance-based, and address the needs of diverse stakeholders.
According to the commenter, meeting these criteria would enable the effective, efficient, and
predictable licensing of advanced reactors, which aligns with the initial Congressional direction
in NEIMA and subsequent direction from Congress and the Commission (NIA2-0006). Another
commenter stated that they understand that the proposed Part 53 framework is a voluntary
alternative and is intended to offer future applicants flexibility of advanced reactor technologies
and innovative designs (NYS2-0001).
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Another commenter said that there are two themes presented by all stakeholders commenting
on the proposed rule: (1) that the rule needs to be very open to avoid unforeseen future
limitations, or (2) that the rule should be more specific on performance requirements to reduce
uncertainty of what will be acceptable and therefore streamline the regulatory process. The
commenter said that it is possible to satisfy both of these requirements in this rulemaking
process (BI1-0003).

NRC Response: The NRC agrees with the comments.

The organization and content of 10 CFR Part 53 reflect a systems-engineering style approach to
the design, licensing, operation, and ultimately decommissioning of future commercial nuclear
plants. 10 CFR Part 53 also incorporates a performance-based approach to regulation by
specifying high-level safety requirements and providing considerable flexibility in how applicants
and licensees can meet the requirements through combinations of design features,
programmatic controls, and human actions. The requirements in 10 CFR Part 53 are also
structured to allow applicants and licensees to use a flexible and graded approach to the
performance of safety functions based on the role of a particular structure, system, and
component (SSC), human action, or program in limiting the overall risks to the public below
accepted standards through balanced measures to prevent and mitigate possible events.

Accordingly, the NRC did not change the rule language in response to these comments.

3. Major Provisions of the Proposal — 10 CFR Part 53

3.1. Subpart A: General Provisions (88 53.015-53.120)

3.1.1 Definitions (§ 53.020)

Comment Bin 3.1.1.A: A commenter said that the rule should discuss the definition of
“functional design criteria” for 10 CFR Part 53 in the context of principal design criteria, a closely
related concept under 10 CFR Part 50 and 10 CFR Part 52 (NEI2-0014). The commenter wrote
that “functional design criteria” under 10 CFR Part 53 serves a similar purpose as "principal
design criteria" under 10 CFR Part 50 and 10 CFR Part 52, and that they appreciate the effort to
limit functional design criteria appropriately and relegate special treatments to other
requirements. The commenter noted that while the definition of principal design criteria focuses
on the criteria being met by SSCs alone, principal design criteria may in fact be met by SSCs,
human actions, programs, or a combination thereof. The commenter suggested revising the
definition of “functional design criteria” by (1) adding “programs and operator actions” as means
by which functional design criteria may be met, (2) changing the first instance of “SSCs” to read
“functions supported by SSCs” and replacing subsequent instances of “SSCs” with “functions,”
and (3) adding cross-references to the safety criteria in 10 CFR 53.260 and 53.270 (NEI2-0033,
NEI2-0045).

NRC Response: The NRC disagrees with the comments.

There are significant differences between the concepts of “principal design criteria” from 10 CFR
Part 50 and “functional design criteria” used in 10 CFR Part 53. Principal design criteria are a
key part of a largely deterministic methodology and define specific design requirements and
design rules against which the NRC reviews proposed reactor designs. Functional design
criteria within 10 CFR Part 53 are derived as part of a risk-informed and performance-based
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methodology and an overall hierarchy that covers: (1) plant-level safety criteria; (2) safety
functions needed to demonstrate compliance with the safety criteria; (3) design features, human
actions, and programmatic controls needed to fulfill the safety functions; and (4) functional
design criteria defined for each design feature relied on to demonstrate the safety criteria are
met. In terms of specificity of requirements for individual design features, functional design
criteria would align more closely with the definition of “design bases” in 10 CFR 50.2.

Accordingly, the NRC did not change the rule language in response to these comments.

Comment Bin 3.1.1.B: A commenter supported some aspects of the definition of “commercial
nuclear plant” while seeking changes to other aspects. The commenter supported excluding the
phrase “in a self-supporting chain reaction” (which appears in the definition of “nuclear reactor”
in 10 CFR 50.2) from the definition of “commercial nuclear reactor” that is referenced in the
definition of “commercial nuclear plant.” The commenter also supported the second sentence of
the definition: “For the purposes of requirements in this part that reference requirements in part
50 of this chapter, a commercial nuclear plant is equivalent to a nuclear power plant.” However,
the commenter objected to creating the new term “commercial nuclear plant” for 10 CFR Part 53
instead of using the existing term “production and utilization facility” from 10 CFR Part 50 and
10 CFR Part 52, saying this will lead to confusion as to how 10 CFR Part 53 is an optional
alternative to 10 CFR Part 50 and 10 CFR Part 52. The commenter also stated that including a
separate definition of “utilization facility” only added to the confusion—they suggested deleting
that definition and modifying the definition of “commercial nuclear plant” to make

10 CFR Part 53 applicable to all production and utilization facilities licensed under section 103
or 104 of the AEA (NEI2-0025).

Another commenter expressed concerns that the proposed rule restricts the definition of new
and advanced reactor to evolutionary light-water reactor (LWR) and non-LWR technologies and
recommended that the agency specify and define what “advanced” means in practical terms
and for any change in safety significance (RD-0007).

Another commenter said that the NRC’s expansion of the applicability of the proposed rule from
“advanced nuclear reactors” to all “commercial reactors” violates both the letter and spirit of
NEIMA. The commenter said that the NRC'’s excuse is that NEIMA did not define “advanced
reactors” with enough specificity to implement in the NRC regulations, which the commenter
said is false as NEIMA listed a number of characteristics that it considered “significant
improvements”. The commenter said that it is arbitrary and capricious for the NRC to conclude
that because NEIMA was not specific enough, the NRC can completely jettison any
consideration of improvements compared to current reactors to determine eligibility for

10 CFR Part 53. The commenter also questioned why the NRC did not just use its own
definition of “advanced reactors” (UCS-0003).

Arguing that some proposed terms and definitions are tied to existing regulations for large
LWRs, another commenter stated that the rule instead should apply terms and definitions in a
modern, risk-informed manner that reflects the reduced risk-profiles and dose consequences of
advanced reactors. Specifically, the commenter took issue with the proposed definitions of
“commercial nuclear plant,” “commercial nuclear reactor,” and “utilization facility,” reasoning that
while they may accommodate some deployment models involving stationary reactors deployed
to a final place of operation, they limit other deployment models involving fuel loading and
physics testing at a manufacturing facility, or rapid, high-volume deployment of small and mobile
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advanced reactors to multiple sites in series. The commenter suggested that the NRC should
work with stakeholders to adopt terms and definitions for the regulation of advanced reactors
(including microreactors) that are more appropriate and risk-informed, in line with NEIMA (RAD-
0014).

NRC Response: The NRC disagrees with the comments.

The scope of 10 CFR Part 53 is intentionally limited to utilization facilities licensed under
section 103 of the AEA. The regulations in 10 CFR Part 53 do not address the unique
requirements and distinctions that are associated with production facilities under section 103 of
the AEA or uses for medical therapy and research and development under section 104 of the
AEA. As explained in Section 1V, Subpart A—General Provisions of the final rule, defining the
scope of the rule using the term “advanced reactors” from NEIMA proved to be problematic and
the term “commercial nuclear plant” was chosen.

Therefore, a new term is used to reflect the differences from the definition of “nuclear reactor” in
10 CFR Part 50. Because the definition of “commercial nuclear plant” is more expansive than
the definition of “advanced reactor” under NEIMA — and would include all reactors encompassed
in that term, 10 CFR Part 53 fulfills the statutory requirements of NEIMA. While 10 CFR Part 53
also covers reactors beyond those described in the definition of “advanced reactor” under
NEIMA, the NRC has expansive authority to promulgate regulations governing the licensing of
new reactors under the AEA as explained in response to Comment Bin 1.3.B. Including these
reactors within the scope of 10 CFR Part 53 is appropriate because 10 CFR Part 53's safety
standards are sufficient to ensure that any reactor licensed under that part poses no undue risk
to public health safety. As a result, the NRC disagrees with the assessment that the definition of
“commercial nuclear” plant is “arbitrary and capricious.”

Accordingly, the NRC did not change the rule language in response to these comments.

Comment Bin 3.1.1.C: A commenter suggested removing the definition of “consensus code or
standard,” writing that it is incomplete because it lacks some elements of the American National
Standards Institute (ANSI) requirements for development of consensus standards and arguing
that the NRC should not attempt to develop and enshrine in Federal regulations its own
definition that is inconsistent with the nationally recognized process (NEI2-0026). Another
commenter echoed this recommendation, stating that it would be consistent with
recommendations from the February 11, 2025, NRC public meeting (USNIC2-0020).

NRC Response: The NRC agrees with the comments.

Defining the term “consensus code or standard” in 10 CFR Part 53 is not essential for the
framework and could introduce possible issues given alternative definitions for these terms by
standards development organizations, international organizations, and other forums.

Accordingly, the NRC revised the rule language in response to these comments to remove the
definition of “consensus code or standard”.

Comment Bin 3.1.1.D: A commenter characterized the definition of “programmatic controls” as
vague and subjective, arguing that it offers no clarity or predictability as to what would constitute
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acceptable programmatic controls and effectively duplicates the longstanding concept of
“programs.” The commenter suggested removing the definition of “programmatic controls” and
replacing that term throughout 10 CFR Part 53 with the term “programs,” to be defined as
follows (NEI2-0027):

Programs are the administrative measures and controls that are relied upon by the NRC
to provide reasonable assurance that plant design, construction, maintenance and
operation meet the safety criteria in 53.210 and 53.220 for the lifetime of the plant.
Programs may apply to design features and/or credited human actions. Programs that
require NRC approval are specified in the regulations for various technical areas

(e.g., QA).
NRC Response: The NRC agrees, in part, with the comment.

The term programmatic controls as used in 10 CFR Part 53 provides flexibility for applicants and
licensees to address risks posed by commercial nuclear plants using a combination of design
features and programmatic controls involving procedures for human actions and programs for
specific technical areas (e.g., radiation protection, quality assurance [QA]). Programmatic
controls are therefore broader than the program documents addressed in Subpart F. The NRC
has incorporated minor changes to the definition of “programmatic controls” from that included
in the proposed rule to clarify how the term is used throughout 10 CFR Part 53; the relationship
with the higher-level requirements for programs that are included in Subpart F; and, as
suggested by the comment, distinguish between SSCs classified as safety-related (SR) or
non-safety-related but safety significant (NSRSS).

Accordingly, the NRC revised the rule language in response to this comment to make minor
clarifying changes to the definition of programmatic controls.

Comment Bin 3.1.1.E: A commenter suggested that the NRC align the definition of PRA in
10 CFR 53.020 with the definition on the NRC website to address inconsistencies between the
two definitions (NEI2-0246).

NRC Response: The NRC agrees, in part, with the comment.

The NRC agrees there is inconsistency between the definition of the term probabilistic risk
assessment (PRA) on the NRC'’s public website and the definition of that term in the

10 CFR Part 53 proposed rule. The NRC disagrees that codifying a definition of “probabilistic
risk assessment” is necessary. Instead, the NRC deleted the definition of "probabilistic risk
assessment.”

Accordingly, the NRC revised the rule language to remove the term “probabilistic risk
assessment” in 10 CFR 53.020 in response to this comment.

Comment Bin 3.1.1.F: A commenter stated that the 10 CFR Part 53 definition of “small modular
reactor” (SMR), like the definition in 10 CFR 50.2, includes an upper limit on electric power
generation of 1,000 megawatts thermal (around 300 megawatts electric) per module, which also
features in early definitions of SMR by bodies such as the U.S. Department of Energy and the
International Atomic Energy Agency. The commenter stated that while those power levels may
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be suitable for some regulatory purposes (e.g., setting fees), a reactor power level by itself does
not determine the safety, security, and accident consequence characteristics of a given design.
The commenter thus asked the NRC to remove the power level criterion from the definition of
SMR (NEI2-0028).

NRC Response: The NRC disagrees with the comment.

The definition of SMR included in 10 CFR Part 53 is consistent with other uses of the term in
NRC regulations in 10 CFR Part 50 and 10 CFR Part 171. The NRC disagrees with introducing
an inconsistency between 10 CFR Part 53 and 10 CFR Parts 50 and 171. The primary
reference to SMRs within 10 CFR Part 53 relates to references to the final rulemaking on
“Emergency Preparedness for Small Modular Reactors and Other New Technologies”

(88 FR 80050; November 16, 2023) (the EP for SMR and the Other New Technology [ONT]
rule) by including references to 10 CFR 50.160, “Emergency preparedness for small modular
reactors, non-light-water reactors, and non-power production or utilization facilities,” and by
making conforming changes within 10 CFR 50.160.

Accordingly, the NRC did not change the rule language in response to this comment.

Comment Bin 3.1.1.G: Stating that the rule provides for special treatment of NSRSS SSCs and
SR SSCs, a commenter asserted that the definition of “special treatment” provides no clarity or
regulatory stability. The commenter described how 10 CFR Part 50 and 10 CFR Part 52 instead
state within specific requirements whether they apply to SR or risk-significant SSCs and
reasoned that the same can be done in 10 CFR Part 53. Urging that there must be a clear
distinction among special treatment requirements for SR and NSRSS SSCs, the commenter
suggested clearly defining the phrase “risk-significant functions” as it applies in the definitions of
special treatment and NSRSS SSCs (NEI2-0029).

NRC Response: The NRC agrees, in part, with the comment.

The regulations within 10 CFR Part 53 require applicants and licensees to identify appropriate
special treatments for SSCs to fulfill functional design requirements associated with either
design-basis accidents or licensing-basis events other than design-basis accidents. This
provides both a technology-inclusive approach and provides flexibility to applicants and
licensees in defining the role of various SSCs and programmatic controls to meet safety criteria
in Subpart B. The NRC disagrees with making the definition of the term “special treatment” more
prescriptive or deterministic as it could reduce the flexibility that could be allowed for identifying
appropriate special treatments.

Accordingly, while not going so far as being more prescriptive or deterministic as mentioned in
this comment, the NRC did revise the definition of the term “special treatment” in response to
this comment and made corresponding changes throughout 10 CFR Part 53 to distinguish
between SR SSCs and NSRSS SSCs.

Comment Bin 3.1.1.H: Arguing that the definition of “defense in depth” is not needed and could
create unintended consequences by making the definition prescriptive in nature, a commenter
suggested either deleting the definition or defining it as follows (NEI2-0030):
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Defense in depth is a design philosophy that provides reasonable assurance that the
design meets the safety criteria in 53.210 over the life of plant by addressing
uncertainties in the performance of safety functions through measures such as
increased safety margin and multiple layers of protection.

NRC Response: The NRC disagrees with the comment.

The philosophy of defense in depth (DID) included in the comment is implemented in

10 CFR Part 50 and 10 CFR Part 52 by including various deterministic and prescriptive
requirements such as those in design requirements and design rules included in Appendix A,
“General Design Criteria for Nuclear Power Plants” to 10 CFR Part 50. In contrast, the

10 CFR Part 53 framework includes a hierarchy that begins with the high-level safety
requirements in Subpart B and provides for a flexible, performance-based approach on how
applicants and licensees meet those high-level safety requirements. The need to provide DID is
included as one of the specific safety requirements in Subpart B and the related definition
therefore needs to go beyond the philosophical background included in the comment.

The definition used in 10 CFR Part 53 is consistent with available guidance documents such as
RG 1.233, “Guidance for a Technology-Inclusive, Risk-Informed, and Performance-Based
Methodology to Inform the Licensing Basis and Content of Applications for Licenses,
Certifications, and Approvals for Non-Light Water Reactors,” issued June 2020 (Agencywide
Documents Access and Management System Accession No. ML20091L698), and International
Atomic Energy Agency Specific Safety Requirements No. SSR-2/1, Revision 1, “Safety of
Nuclear Power Plants: Design,” issued 2016.

Accordingly, the NRC did not change the rule language in response to this comment.

Comment Bin 3.1.1.1: A commenter described their concerns about, and recommendations for,
several of the definitions that relate to event sequences. The commenter stated that there is
some confusion with the terms “anticipated event sequence,” “design-basis accidents (DBAS),”
“licensing-basis events (LBESs),” “unlikely event sequences,” and “very unlikely event
sequences.” The commenter warned that departure from the longstanding terms “design-basis
events” (DBEs) and “beyond-design-basis events” (BDBES) was unnecessary and would likely
lead to misunderstanding and misuse of the new terms. The commenter suggested replacing
the proposed definitions with the following language (NEI2-0031):

Licensing basis events (LBEs) are unplanned events and include AOQOs, DBAs,
and BDBEs that are considered in the licensing of a production or utilization
facility. LBEs may include one or more reactor modules.

Anticipated operational occurrences (AOOs) are a grouping of similar event
sequences that are unplanned but may occur one or more times during the life of
a nuclear facility. AOOs established through quantitative methods are event
sequences with a mean frequency of 1x10?/plant-year and greater. AOOs take
into account the expected responses of all SSCs within the plant, regardless of
safety classification.

Design-basis accidents (DBAs) may be derived from the DBEs and are used to
establish the design of safety-related SSCs. DBAs take into account the expected
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responses of only those safety-related SSCs relied upon to mitigate or prevent
event sequences.

However, the commenter also suggested a different definition of LBEs. The commenter
asserted that the word “considered” in the phrase “event sequences considered in the design
and licensing” is unhelpfully vague for distinguishing between (1) LBEs that were initially
evaluated but did not need to be included in the licensing basis; and (2) LBEs that were
evaluated and retained for the licensing basis, which may be only a subset of potential LBEs.
The commenter suggested replacing “considered in” with “relied upon to support” so that the
definition of LBEs would read, in part, “event sequences relied upon to support the design and
licensing” (NEI2-0035).

Another commenter relatedly expressed concerns that several definitions (i.e., LBE, DBA,
anticipated event sequences, unlikely event sequences, and very unlikely event sequences)
confuse the use of PRA and risk-informed decision-making (RIDM) by introducing and
specifying new accident classifications or nomenclature which subdivide risk insights
(RD-0010).

NRC Response: The NRC disagrees with the comments.

As explained in Section IV, Subpart A—General Provisions, of the final rule, the NRC
acknowledges that 10 CFR Part 53 involves adopting new terms and definitions for similar
concepts included in other NRC regulations and guidance documents. For example,

10 CFR Part 53 uses new terms for categorizing event sequences specifically to avoid conflicts
with terms already used within 10 CFR Part 50 and 10 CFR Part 52 to represent different
concepts and analysis methodologies. The NRC disagrees with replacing “considered” within
the part of the definition of licensing-basis events stating: “Licensing-basis events means a
collection of event sequences considered in the design and licensing of the commercial nuclear
plant...” because, as stated, the licensing-basis events are not the sole determinates of the
design and licensing of the commercial nuclear plant. The NRC also disagrees with making

10 CFR Part 53 more vague by not including specific definitions and encouraging each
applicant to develop unique approaches and terminology.

Accordingly, the NRC did not change the rule language in response to these comments.

Comment Bin 3.1.1.J: A commenter characterized the changes made to the definition of “site
characteristics” from the preliminary proposed rule language as an improvement but
nevertheless expressed concern about the revised definition’s inclusion of the licensing and
permitting documents in which site characteristics appear. The commenter suggested further
amending the definition to read as follows (NEI2-0032):

Site characteristics means the meteorological, geological, seismological, topographical,
hydrological, and other characteristics of the site and surrounding area that may have a
bearing on the consequences of a radionuclide release from the nuclear plant as well as
demographic features of a site.

NRC Response: The NRC disagrees with this comment.

The comment refers to a definition from the preliminary proposed rule language and not the
published proposed rule. Nevertheless, the definition of “site characteristics” in 10 CFR Part 53

27



is intentionally the same as the definition in 10 CFR Part 52 to avoid confusion with different
definitions for the same terminology in different NRC regulations.

Accordingly, the NRC did not change the rule language in response to this comment.

Comment Bin 3.1.1.K: A commenter reasoned that to conform to the ADVANCE Act and
address microreactor licensing issues (e.g., factory fueling and testing of a microreactor and
transportation of a fueled microreactor), the NRC should define a utilization facility only after
10 CFR Part 70 measures to preclude criticality are removed, which would build on
SECY-24-0008, “Micro-Reactor Licensing and Deployment Considerations: Fuel Loading and
Operational Testing at a Factory,” issued January 2024 (ML23207A250) (NEI2-0034).

Accordingly, the commenter suggested removing the words “designed or” from the phrase “an
apparatus, other than an atomic weapon, designed or used to sustain nuclear fission” in the
definition of “commercial nuclear reactor” (NEI2-0190, NEI2-0034). The commenter also
suggested removing the words “designed or” from the equivalent phrasing in the definition of
“utilization facility” that references the definition of “commercial nuclear reactor” (NEI2-0034). By
not defining fueled manufactured reactors as utilization facilities in 10 CFR Part 53, the
commenter wrote, the NRC would remove redundancies with 10 CFR Part 70, 10 CFR Part 71,
and 10 CFR Part 72 and facilitate the transportation of microreactors in line with the ADVANCE
Act (NEI2-0190).

NRC Response: The NRC disagrees with the comments. See also the NRC’s response to
Comment Bin 3.8.9.A.

The licenses to manufacture, construct, and operate manufactured reactors are issued under
10 CFR Part 53 consistent with section 103 of the AEA for utilization facilities. Although the
requirements in 10 CFR Part 53 take advantage of the regulations for and history of handling
special nuclear material by citing 10 CFR Part 70, a fueled manufactured reactor is best
described as a reactor and the broader term of utilization facility. Moreover, contrary to the
comment’s suggestion, 10 CFR Part 53 does not require the manufacturing license holder to
obtain an additional reactor license to possess the manufactured reactor because the
manufacturing license already authorizes possession of the reactor. However, as explained in
the final rule, the NRC has historically defined operation to commence at fuel load.

Thus, under the NRC'’s current policy, if the manufacturing licensee loaded fuel at the factory,
the manufacturing licensee would need a separate combined license to authorize operation of
the manufactured reactor, because the reactor would be considered to be in operation.
However, in the final rule the Commission has redefined when a reactor is in operation: under
this definition, a manufactured reactor is not in operation, even after fuel load, if mechanisms to
prevent criticality are in place.

While the NRC considered the comment’s preferred approach of redefining utilization facility,
the NRC determined that this would not address as many regulatory issues as redefining
operation. Specifically, redefining “operation,” as opposed to “utilization facility” more efficiently
facilitates completion of the inspections, tests, analyses, and acceptance criteria (ITAAC)
process, as section 185(b) of the AEA requires the NRC to find that all acceptance criteria in the
combined license’s ITAAC are met prior to reactor operation.
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Accordingly, the NRC did not change the rule language in response to these comments.

Comment Bin 3.1.1.L: A commenter asked the NRC to clarify the definition of “commercial
operation” to align with the operational realities of microreactors and factory-fueled transportable
reactors. Specifically, the commenter stated that for transportable microreactors, “commercial
operation” should be defined as the generation of electricity, process heat, or other usable
energy at the intended deployment site, not at the point of initial fueling (SCWG-0003).

NRC Response: The NRC disagrees with the comment.

10 CFR Part 53 does not use and therefore need not define the term “commercial operation,”
which historically is used for purposes outside of the NRC'’s purview.

Accordingly, the NRC did not change the rule language in response to this comment.

Comment Bin 3.1.1.M: To provide clarity on the scope of activities covered under a
manufacturing license (ML), the NRC should define the term “manufacturing,” and modify or add
requirements in 10 CFR 53.620 a commenter said. The commenter suggested that the
proposed definitions of “commercial nuclear reactor,” “manufactured reactor,” “manufacturing
license,” and “utilization facility” do not make clear what activities can be performed prior to the
receipt of an ML. Citing the proposed definition of “construction,” which outlines the activities
that can be completed prior to the receipt of a construction permit (CP), combined license
(COL), limited work authorization (LWA), or early site permit (ESP) authorizing construction, the
commenter stated that it would be useful to include a similar definition of the term
“manufacturing.” The commenter understood the proposed rule as granting the ML holder the
authority to perform final assembly of what would constitute a commercial nuclear reactor under
10 CFR Part 53 or a nuclear reactor under 10 CFR Part 50. The components and
sub-assemblies may have been procured, fabricated, assembled, inspected, and tested prior to
receipt of the ML under an applicant’s previously approved quality assurance program and,
according to the commenter, therefore would not be considered “manufacturing” for the
purposes of activities controlled by an ML. The commenter suggested defining the term as
follows:

Manufacturing means the activities required to complete the final assembly of
items or subassemblies issued to the bill of materials for a commercial nuclear
reactor or nuclear reactor, including pre-operational inspection and
pre-operational testing. Manufacturing does not include the procurement,
fabrication, assembly, inspection, and testing of items and subassemblies prior to
their issuance to the bill of materials for the final assembly of a commercial
nuclear reactor or nuclear reactor.

The commenter reasoned that greater clarity would have implications not only for entities
electing to begin procurement or fabrication of certain items that would become part of a
manufactured reactor prior to receipt of an ML but also following the receipt of an ML from a
licensing basis standpoint and for developers of SMRs seeking to begin component fabrication
or procurement activities in advance of receiving permits or licenses for a future commercial
nuclear plant (SHP-0006).

NRC Response: The NRC disagrees with the comment.
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10 CFR 53.1279(b) addresses application content related to the processes that will be used to
procure, fabricate, and assemble components that make up the manufactured reactor. The
description should clearly define which activities are proposed to be within the scope of the ML
and those, such as the making of a component to be procured from a separate company for
installation in the manufactured reactor, that are not considered to be within the scope of the
manufacturing license. As such, 10 CFR Part 53 can address the model described in the
comment where the manufacturing facility is limited to final assembly but can also address
models where the fabrication of components would be within the scope of the manufacturing
license.

Accordingly, the NRC did not change the rule language in response to this comment.

Comment Bin 3.1.1.N: A commenter objected to the proposed definition of “safety-related
structures, systems, or components” on multiple grounds, asserting that it: (1) goes beyond
what 10 CFR Part 50 and 10 CFR Part 52 consider safety-related, (2) conflates safety-related
and important-to-safety functions, (3) has virtually no precedent in the history of U.S. nuclear
regulation, (4) does not account for differences in safety-related and special treatment as to
protecting the public from hazardous radiation, (5) is not logical, (6) ignores the risk-informed
requirements of NEIMA, and (7) is likely illegal. For these reasons, the commenter suggested
adopting the following language instead:

Safety-related means those systems, structures, and components directly relied
upon to function during and after limiting design basis events, with a frequency of
no more than 10, to protect public health by minimizing hazardous radiation
danger to life by insuring:

(1) Retention of nuclear material within boundaries; and

(2) Capability to shut-down the reactor and maintain the nuclear core in a safe
configuration; or

(3) Capability to prevent or mitigate event public radiation exposure in excess of
25 rem as conservatively determined at the site (or public evacuation zone)
boundary for an event duration lasting until a safe core configuration is achieved.

The commenter said this definition parallels the universally respected definition long in use for
worldwide commercial nuclear power (HPT38-0001, HPT5-0001), except with the frequency
lowered from 10 to 10” since a lower frequency should be acceptable for emerging reactor
types, with those unable to meet the criteria subject to 10 CFR Part 50 and 10 CFR Part 52 as
before (HPT38-0001).

NRC Response: The NRC disagrees with the comments.

10 CFR Part 53 is based on a performance-based methodology and an overall hierarchy that
covers: (1) plant-level safety criteria; (2) safety functions needed to demonstrate compliance
with the safety criteria; (3) design features, human actions, and programmatic controls needed
to fulfill the safety functions; and (4) functional design criteria defined for each design feature
relied on to demonstrate the safety criteria are met. This construct does not require or preclude
particular design features or related functional design requirements such as those traditionally
defined for the reactor coolant pressure boundary for light-water reactors and thereby fulfills
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NEIMA's direction to provide a technology-inclusive licensing framework. The comment appears
to suggest an approach more similar to 10 CFR Part 50 wherein the NRC defines more
prescriptive design requirements and deterministic design rules. 10 CFR Part 50 and

10 CFR Part 52 remain available for those applicants wanting to use more deterministic
approaches for design and analysis. The requirements in 10 CFR Part 53 include defining
special treatments for both SR and NSRSS SSCs but also distinguish between the safety
categories and define specific requirements (e.g., quality assurance) for SR SSCs.

Accordingly, the NRC did not change the rule language in response to these comments.

Comment Bin 3.1.1.0: A commenter held that providing definitions for the types of reactors
applicable under 10 CFR Part 53, including microreactors, would help applicants better prepare
applications under 10 CFR Part 50, 10 CFR Part 52, and 10 CFR Part 53; support the proposed
rule’s goal of limiting exemptions requested by applicants in their licensing applications; and
reduce implementation issues for applicants and evaluation issues for NRC staff reviewing
applications. Therefore, the commenter suggested defining microreactors as follows:

Micro-reactor means a type of power reactor licensed to produce energy up to
30 megawatts electric. A microreactor may be of a modular design, an advanced
design, or both, and may be an nth of a kind design meant to be
factory-fabricated.

The commenter explained that this definition is based on SECY-24-0008 and could limit
exemptions as the licensing process for microreactors is developed (DP-0001).

NRC Response: The NRC disagrees with the comment.

10 CFR Part 53 is technology-inclusive and can support microreactors through the flexibility
provided by the overall framework and ability to scale requirements based on risk assessments
considering both frequency and consequences of potential accidents. That said, the issuance of
10 CFR Part 53 does not foreclose future rulemakings to address particular design and
deployment models for microreactors, which could benefit from a definition as suggested in the
comment. For example, the NRC is also responding to the ADVANCE Act and EOs issued in
2025 by developing an additional rulemaking to expedite licensing qualified microreactors and
other potentially low-risk, low-consequence reactors. The NRC does not see a significant benefit
at this time from defining microreactors within 10 CFR Part 53.

Accordingly, the NRC did not change the rule language in response to this comment.

Comment Bin 3.1.1.P: To help address section 103 of NEIMA, a commenter suggested adding
to the rule a definition of “technology-inclusive framework” as follows (B11-0017):

Technology-inclusive framework means a regulatory approach that applies uniformly to
all reactor designs by emphasizing performance-based and risk-informed safety
objectives rather than design-specific prescriptive requirements, enabling the evaluation
of a diverse range of advanced reactor technologies.

NRC Response: The NRC disagrees with the comment.
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The NRC believes that the context of developing 10 CFR Part 53, which is intended to be a
“technology-inclusive framework,” is adequately addressed in the final rule and that the
definition of commercial nuclear reactor in 10 CFR 53.020 clearly indicates the rule is
technology-inclusive. Accordingly, the NRC does not see a benefit to including a definition of
technology-inclusive framework within the actual rule language in 10 CFR Part 53.

Accordingly, the NRC did not change the rule language in response to this comment.

Comment Bin 3.1.1.Q: A commenter urged the NRC to define “adequate protection” more
clearly, to align with established legal precedents, rather than maintain ambiguity that
unnecessarily burdens applicants (NNY-0005).

NRC Response: The NRC disagrees with this comment.

As explained in Section IV, Subpart B—Technology-Inclusive Safety Requirements, of the final
rule, the collective set of performance-based requirements would be sufficient, if met, for the
NRC to make the findings required to grant an application for a utilization facility under section
182 of the AEA that the utilization of special nuclear material will be in accord with the common
defense and security and will provide adequate protection to the health and safety of the public.
This construct would be similar to existing NRC regulations, which the Commission has said on
many occasions do not specifically define “adequate protection.” However, compliance with
NRC regulations may be presumed to assure adequate protection at a minimum.

Accordingly, the NRC did not change the rule language in response to this comment.

3.1.2 Other comments on Subpart A

Comment Bin 3.1.2.A: A commenter asserted that the NRC staff historically has operated in a
prescriptive fashion in which the level of regulatory effort does not correspond to the public
radiation risk, with this lack of restraint causing applicants to incur steep licensing costs

(e.g., the commenter asserted that NuScale had expended more than half a billion dollars on
licensing for a passively fail-safe design). Cautioning that 10 CFR Part 53 is on the same path,
the commenter urged the NRC to establish upper-level expectations for NRC activities by
amending 10 CFR 53.015 to state that Subpart A applies to the NRC in addition to applicants
and licensees and urged the NRC to revise 10 CFR 53.000 to include NEIMA (HPT6-0001).

NRC Response: The NRC disagrees with the comment.

The NRC'’s existing regulations in 10 CFR Part 50 and 10 CFR Part 52 were promulgated with
appropriate consideration of the information available and were put in place to ensure that
licensed facilities will not present an undue risk to the public health and safety, and are
consistent with the common defense and security. The focus of 10 CFR Part 53 is likewise on
the requirements needed to ensure that future commercial nuclear plants are designed,
constructed, and operated such that the radiological hazards will not present an undue risk to
the public health and safety, and are consistent with the common defense and security. Where
appropriate, the regulations in 10 CFR Part 53 provide constraints on the NRC. An example
includes 10 CFR 53.1590 that specifies needed assessments and findings prior to the NRC
imposing changes to licensed facilities. Additionally, 10 CFR 53.000 reflects the NRC's statutory
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basis for licensing nuclear reactors, as such it appropriately omits NEIMA, which did not modify
those authorities. Nonetheless, the NRC has included NEIMA in its recitation of authorities for
this overall rulemaking.

Accordingly, the NRC did not change the rule language in response to this comment.

Comment Bin 3.1.2.B: Describing NRC staff reviews of licensee application documents as not
risk-informed and expressing concern that 10 CFR Part 53 directly conflicts with NEIMA and is
unacceptably inefficient, a commenter suggested adding a new section 10 CFR 53.005
(Reviews) to subpart A as follows:

NRC review activities must be commiserate [sic] with risk, as correlated to the
applicant’s design and probabilistic risk assessment.

The commenter argued that this addition establishes clear staff review requirements, is
technology neutral while relying on probabilistic methods the applicant already must provide,
does not require modification of guidance documents, and would avoid situations like an
application being denied because of failure to comply with esoteric considerations involving the
theory of statistics (which the commenter said has occurred). The commenter also suggested
that the volume of the NRC's existing guidance documents inappropriately imposes excessive
requirements on license applicants (HPT9-0001).

NRC Response: The NRC disagrees with the comment.

The focus of 10 CFR Part 53 is on the requirements needed to ensure that future commercial
nuclear plants are designed, constructed, and operated such that the radiological hazards will
not present an undue risk to the public health and safety, and are consistent with the common
defense and security. The NRC does consider potential risks to public health and safety as it
develops and implements plans for the review of applications, including assigning resources
and establishing schedules. The review plans are shared with applicants and discussions
between the NRC staff and applicants provide opportunities to ensure risk insights are
appropriately considered. Generic milestone schedules of requested activities of the
Commission were developed as directed by NEIMA and are posted on the NRC's public
website. Thus, the NRC concludes that its regulatory activities are already sufficiently risk-
informed, and the addition of the comment’s suggested regulation is unnecessary. Nonetheless,
the NRC will continue to explore avenues to further risk-inform its activities.

Finally, because the NRC’s guidance documents only describe methodologies that the NRC will
find acceptable for meeting its regulations, the guidance documents do not impose
requirements on licensees (but they may yield efficiencies in the licensing process for applicants
that choose to follow them). Many of the existing guidance documents would not apply to
applicants under 10 CFR Part 53, but the NRC will continue to develop guidance documents for
the most important areas of licensing under 10 CFR Part 53 following the finalization of this rule.

Accordingly, the NRC did not change the rule language in response to this comment.

Comment Bin 3.1.2.C: A commenter warned that proposed 10 CFR 53.110, which provides
that licensees and applicants need not provide design features or other measures to protect
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against sabotage of a facility by an enemy of the United States, appears to be inconsistent with
10 CFR Part 73, whose postulated events include a terrorist attack on a nuclear facility (HPT40-
0002).

NRC Response: The NRC disagrees with the comment.

10 CFR 53.110 states that licensees and applicants are not required to provide design features
or other measures for the specific purpose of protection against the effects of attacks and
destructive acts by enemies of the United States directed against the facility or deployment of
weapons incident to U.S. defense activities. These requirements are equivalent to those in

10 CFR 50.13. These regulations are not intended to cover all malicious acts that have and
continue to be addressed under 10 CFR Part 73.

Accordingly, the NRC did not change the rule language in response to this comment.

Comment Bin 3.1.2.D: To clarify that the rule includes various technologies, a commenter
suggested the NRC may issue supplemental guidance to address technology-specific
considerations, as long as that guidance does not impose prescriptive requirements inconsistent
with the objectives of 10 CFR 53.210 (BI1-0017).

NRC Response: The NRC agrees with the comment.
The NRC agrees that it may be prudent for future guidance documents to address technology-
specific considerations and will consider developing such guidance, as warranted. As with all

NRC guidance, such guidance documents would not impose requirements but only provide
methodologies the NRC finds acceptable for meeting the NRC'’s regulations.

Accordingly, the NRC did not change the rule language in response to this comment.

3.2. Subpart B: Technology-Inclusive Safety Requirements (88 53.210-53.270)

3.2.1. Safety criteria (88 53.210-53.220)

3.2.1.1. General comments on safety criteria and analysis of DBAs or LBEs other than DBAs

Comment Bin 3.2.1.1.A: A commenter wrote that 10 CFR 53.210 departs significantly from

10 CFR Part 50 because defining safety-related items as pressure boundaries preventing
radiation release is “no longer in-play.” The commenter wrote that both approaches, analyzing
design-basis accidents under 10 CFR Part 50 and 10 CFR 53.210, share a key metric of 25 rem
event dose over two hours; but the commenter observed there is no clear acceptance criteria for
the frequency of events under 10 CFR Part 53. The commenter said this will cause confusion
and burden applicants with unnecessary costs. The commenter added that they are unclear why
the proposed rule complicates regulations by using DBAs and the LBE term of 10 CFR 53.240
as both end up safety related. The commenter wrote that the proposed rule does not include
any definitive acceptance criteria and that a dose without identification of frequency cannot be
used to establish risk, which contradicts NEIMA. The commenter wrote that the absence of
acceptance criteria exposes the applicant to financial costs and is potentially arbitrary in nature.
The commenter recommended a revised definition for safety related (see Section 3.1.1). The
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commenter wrote that a 25 rem dose and 10* frequency demonstrates low public risk and
constitutes a suitable regulatory acceptance criteria. The commenter also wrote that meaningful
risk must involve frequency or likelihood, and while various NRC guidance documents provide
target event frequencies, guidance cannot be used to codify requirements (HPT5-0001, HPT5-
0002).

NRC Response: The NRC disagrees with the comments.

10 CFR Part 53 is based on a performance-based methodology and an overall hierarchy that
covers: (1) plant-level safety criteria; (2) safety functions needed to demonstrate compliance
with the safety criteria; (3) design features, human actions, and programmatic controls needed
to fulfill the safety functions; and (4) functional design criteria defined for each design feature
relied on to demonstrate the safety criteria are met. As a result, this construct provides
considerable design flexibility but does not preclude particular design features or related
functional design requirements such as those traditionally defined for the reactor coolant
pressure boundary for light-water reactors. Consequently, the flexible licensing approach in
Part 53 provides the applicant with the option to utilize components like pressure boundaries or
select an alternate approach that provides an equivalent level of safety. While this approach
provides greater flexibility than the NRC'’s existing regulations, it also provides a sufficient
acceptance criteria in 10 CFR 53.210.

Part 53 meets NEIMA'’s requirement to provide a risk-informed licensing approach by
complementing the analysis of design-basis accidents with a risk assessment of other
licensing-basis events. The frequency of event sequences making up licensing-basis events
other than design-basis accidents is addressed through the requirement in 10 CFR 53.450(e)
for applicants and licensees to define evaluation criteria for each event or specific categories of
LBEs to determine the acceptability of the plant response to the challenges posed by internal
and external hazards to provide an appropriate level of safety. The requirements related to
design-basis accidents in 10 CFR 53.450(f) are defined in terms of a deterministic approach to
address challenges to safety functions and therefore are not characterized in terms of event
frequency. Additionally, rather than provide competing requirements for design-basis accidents,
10 CFR 53.210 and 10 CFR 53.240 describe the criteria for design-basis accidents and how
applicants should analyze them, respectively. The requirements in 10 CFR Part 53 include
defining special treatments for both SR and NSRSS SSCs but also distinguish between the
safety categories and define specific requirements (e.g., quality assurance) for SR SSCs.

To the degree that an applicant prefers deterministic approaches such as those in Appendix A,
“General Design Criteria for Nuclear Power Plants,” to 10 CFR Part 50 and the related analyses
methodologies for postulated accidents, the applicant may still use 10 CFR Part 50 and

10 CFR Part 52. 10 CFR Part 53 provides an optional alternative using more risk-informed and
performance-based approaches for the design, licensing, and operation of commercial nuclear
plants.

Accordingly, the NRC did not change the rule language in response to these comments.

Comment Bin 3.2.1.1.B: A commenter wrote that the use of 25 rem total effective dose
equivalent (TEDE) in “Section 53.22, First Tier Safety Criteria” as an acceptance criterion for the
evaluation of DBAs for advanced reactors is inappropriate and fails to adequately protect the
public. The commenter wrote that current NRC policy assesses this criterion utilizing dose
coefficients based on biokinetic and dosimetric data based on the “standard man model.” The
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commenter wrote that this 25 rem reference value lacks support from the health physics
community for public exposure during emergencies and significantly exceeds the International
Commission on Radiation Protection's recommended reference levels. The commenter wrote
that substantial evidence indicates that 25 rem TEDE can cause significant harm to vulnerable
populations like expecting mothers and children and added that there is substantial evidence
that a maximum level of 10 rem would provide an appropriate upper-level reference for the
evaluation of DBAs. The commenter added that the Commission’s regulations provide a value
of 5 rem TEDE as an upper bound to provide adequate protection and asked how the same
Commission could endorse a value of 25 rem TEDE.

The commenter asked how the NRC can explain the continued use of 25 rem TEDE for
advanced reactors given:

e EPA Protective Action Guideline (PAG) Manual EPA-400/R-17/001, “Protective Action
Guides and Planning Guidance for Radiological Incidents,” issued January 2017,
recommends PAGs of 1 to 5 rem TEDE projected over four days for sheltering-in-place
or evacuation of the public and 5 rem projected child thyroid dose from exposure to
radioactive iodine for supplementary administration of potassium iodide.

¢ International Commission on Radiological Protection Publication 103 recommends a
dose range of 2-10 rem for the public during an accident.

¢ National Council on Radiation Protection & Measurements (NCRP) Publication 180
recommends that the effective dose to emergency workers should not exceed 10 rem.

¢ International Atomic Energy Agency (IAEA) Publication General Safety Guide-8
recommends 2-10 rem for emergency exposure situations, and that the IAEA Integrated
Regulatory Review Service mission to the U.S. in October 2010 identified a concern with
the NRC's DBA acceptance criteria.

The commenter provided additional extensive background on the 25 rem TEDE value JP-0001,
JP-0002).

Another commenter wrote that risk involving public exposure to hazardous radiation is anchored
at 10* and 25 rem as a result of the AEA, but lesser levels of potential radiation releases are
subject to “murky considerations.” The commenter wrote that this requires “time-consuming no-
win exercises” and instead the NRC should prioritize reasonable design, construction, and
operational measures. The commenter suggested using industry consensus codes and
standards, and requiring applicants and licensees to identify methods employed to protect
against potential radiation releases involving abnormal operational events. The commenter
wrote that any such release would trigger a formal incident response (HPT44-0001). Another
commenter suggested removing 25 rem from 10 CFR 53.210(a) and (b) and replacing it with

5 rem (TG26-0001).

NRC Response: The NRC disagrees with the comments.

As explained in the footnote to 10 CFR 53.210 and in Section IV, Subpart B—Technology-
Inclusive Safety Requirements, of the final rule, 25 rem is included as a safety criterion for
design-basis accidents to support the identification of design features and programmatic
controls. The specific reference value was chosen as a design tool to maintain consistency with
requirements in other NRC regulations and is not presented as or intended to be interpreted as
a radiation standard for an acceptable dose resulting from design-basis accidents. Additionally,
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the reference value in 10 CFR 53.210 is one of many licensing criteria in 10 CFR Part 53, others
include the evaluation of licensing-basis events and defense-in-depth under 10 CFR 53.220 and
10 CFR 53.450. Thus, the NRC'’s assurance of safety does not rest on a single element of its
regulations; rather the entirety of the NRC'’s standards ensures an appropriate level of safety.
For additional information on the basis for the NRC’s design basis accident dose criteria used
for assessing containment performance, exclusion areas and low population zones, and control
room envelopes, see the agency’s denial of the petition for rulemaking (PRM)-50-121, published
in the Federal Register on July 28, 2025 (90 FR 35441).

Accordingly, the NRC did not change the rule language in response to these comments.

Comment Bin 3.2.1.1.C: A commenter wrote that the proposed nomenclature and subdivision
of accident types by limits on mean frequencies is arbitrary and not truly risk-based, as low
frequencies and scenarios are unverifiable outside of human experience. The commenter
recommended eliminating traditional nomenclature and/or event frequency based calculations,
avoiding “arbitrary” sub-division and largely historical nomenclature for event categories and
covering the continuous risk-informed decision marking risk spectrum, removing traditional
distinctions between deterministic and probabilistic analyses, and integrating the use of
risk-informed decision-making and PRA analysis for the full spectrum of events (RD-0011).

NRC Response: The NRC disagrees with the comment.

The use of frequency-based LBE categories and the design-basis accident LBE category in

10 CFR Part 53 is informed by similar features in approaches such as the Licensing
Modernization Project (LMP) methodology described in Nuclear Energy Institute (NEI) 18-04,
“Risk-Informed Performance-Based Technology Inclusive Guidance for Non-Light Water
Reactor Licensing Basis Development,” dated August 2019. The LMP methodology was
approved by the Commission in staff requirements memorandum (SRM)-SECY-19-0117,
“Technology-Inclusive, Risk-Informed, and Performance-Based Methodology to Inform The
Licensing Basis and Content of Applications for Licenses, Certifications, and Approvals for Non-
Light-Water Reactors,” issued December 2019 (ML18312A253), as a reasonable approach for
establishing key parts of the licensing basis and content of applications for licenses,
certifications, and approvals for non-LWRs. NEI 18-04 was subsequently endorsed by the NRC
in RG 1.233. As such, the use of these LBE categories and nomenclature in 10 CFR Part 53 is
informed by a well-established, technology-inclusive, risk-informed, and performance-based
methodology and establishes the dynamic between the use of LBEs other than DBAS to inform
the development of DBAs.

Accordingly, the NRC did not change the rule language in response to this comment.

Comment Bin 3.2.1.1.D: A commenter wrote that the requirement in 10 CFR 53.210 uses
language that is prescriptive rather than performance-based. Specifically, the commenter says
that the phrase “design features and programmatic controls must be provided” prescribes
features rather than defining the desired outcome. The commenter suggested revising

10 CFR 53.210, which requires that design-basis accidents be identified and analyzed in
accordance with 10 CFR 53.240, to delete the phrase “design features and programmatic
controls must be provided” (NEI2-0036).
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Another commenter proposed revising 10 CFR 53.210 as follows (B11-0017):

(a) Safety criteria must be established to ensure the safe operation of all
commercial nuclear reactor technologies, regardless of design. These criteria
shall be based on performance outcomes that align with risk-informed principles.

(b) The criteria must:

(1) Address all potential radiological hazards without imposing design-specific
technical solutions;

(2) Allow licensees to propose innovative approaches to meet safety
performance standards; and

(3) Be scalable to the size, complexity, and risk profile of the technology.
NRC Response: The NRC disagrees with the comments.

The safety criteria in 10 CFR 53.210 refer to design features and programmatic controls as a
matter of reflecting the hierarchical nature of the regulatory framework under 10 CFR Part 53.
This is consistent with the established regulatory construct that the applicant is responsible for
providing the design features and programmatic controls to satisfy the safety criteria.

The NRC disagrees with the proposed revisions to 10 CFR 53.210. The safety criteria in

10 CFR 53.210 are technology-inclusive and do not impose design-specific technical solutions
for addressing all potential radiological hazards. 10 CFR Part 53 already allows for substantial
flexibility for an applicant to choose a variety of approaches to developing a safety analysis, and
the use performance-based, high-level safety criteria would unduly impose additional
uncertainty on licensing processes.

Accordingly, the NRC did not change the rule language in response to these comments.

Comment Bin 3.2.1.1.E: A commenter wrote that 10 CFR 53.220(a) references 10 CFR 53.240
bringing in 10 CFR 52.240(c) which explicitly requires analysis of DBAs and analysis of LBEs to
meet the criteria of 10 CFR 53.210. Additionally, 10 CFR 53.240(a) references 10 CFR 53.450
broadly which could imply 10 CFR 53.220 is meant to cover safety criteria for aircraft impact
assessments and fire protection. The commenter suggested revising the text to add “classified
as NSRSS” after “Design features and programmatic controls” to clarify that design features and
programmatic controls to meet 10 CFR 53.220 are not required to be safety related. The
commenter also suggested removing references in 10 CFR 53.220 and 10 CFR 53.240 so that
safety criteria for LBEs other than DBAs do not reference requirements for DBAs, and to provide
clarity on whether 10 CFR 53.220 was intended to cover criteria from 10 CFR 53.450(e) or

10 CFR 53.450 broadly. To do this, the commenter suggested removing “in accordance with
53.240 and 53.450(e), and provide measures for defense in depth in accordance with 53.250;”
from 10 CFR 53.220(a) (NEI2-0037).

Another commenter recommended removing “other than DBAs” throughout 10 CFR 53.220 to
avoid confusion. The commenter also recommended removing comprehensive risk metrics
language from the section to improve regulatory certainty and reduce confusion. The
commenter suggested rewriting 10 CFR 53.220 as follows (SCWG-0011):
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Design features and programmatic controls for NSRSS SSCs must be provided for each
commercial nuclear plant to assure adequate protection of public health and safety. This
is achieved through an integrated safety assessment, which must consider the
necessary capabilities and reliability of design features and programmatic controls in
accordance with 53.450(e), provide measures for defense in depth in accordance with
53.250.

NRC Response: The NRC disagrees with the comments.

The requirements under 10 CFR 53.220 specifically refer to LBEs other than DBAs when citing
10 CFR 53.240. As such, meeting the safety criteria under 10 CFR 53.220 in accordance with
10 CFR 53.240 logically implies the requirements under 10 CFR 53.240 specifically related to
LBEs other than DBAs would need to be met. For example, the requirement under 10 CFR
53.240(c)(1) that requires the analysis of LBEs to include analysis of one or more DBAs under
10 CFR 53.450(f) is not applicable for meeting the safety criteria under 10 CFR 53.220 because
it does not relate to LBEs other than DBAs. As discussed in the proposed and final rules, the
safety criteria under 10 CFR 53.220 for LBEs other than DBAs would establish the connections
between SSC design, human actions, and programmatic controls and a broader set of potential
internal and external hazards. These safety criteria would also address defense-in-depth
matters such as a balanced consideration of prevention and mitigation. While an SSC may be
designated as safety-related per the definition of safety-related SSCs under 10 CFR 53.020, the
safety-related SSCs can also be used to inform other aspects of the licensing basis such as
LBEs other than DBAs.

The NRC disagrees with the suggestion to replace the comprehensive risk metric with a
reference to “assure adequate protection of public health and safety.” When it approved the
proposed rule, the Commission emphasized that the comprehensive metric was intended to be
one element of the agency’s review that collectively provided a reasonable assurance of
adequate protection of public health and safety. Given the other components of this review, the
staff does not see a benefit to equating the criteria in 10 CFR 53.220 with the adequate
protection standard.

Accordingly, the NRC did not change the rule language in response to these comments.

Comment Bin 3.2.1.1.F: A commenter wrote that RG 1.233 and RG 1.253, “Guidance for a
Technology-Inclusive Content-of-Application Methodology to Inform the Licensing Basis and
Content of Applications for Licenses, Certifications, and Approvals for Non-Light-Water
Reactors,” issued March 2024 (ML23269A222), make a distinction between safety criteria and
associated design criteria to meet DBA requirements, safety criteria, and associated design
criteria to meet the non-DBA LBE requirements. The commenter wrote that this helps applicants
understand and apply the appropriate level of rigor to different classifications of components.
The commenter wrote that DID and cumulative risk metrics should be considered in the broader
context of the safety case, and suggested the following language in 10 CFR 53.220 to align it
with RG 1.233 and the SRM to assess cumulative risk in the broader context of an integrated
safety assessment (NEI3-0011):

Design features and programmatic controls for NSRSS SSCs must be provided for each
commercial nuclear plant to assure adequate protection of the public health and safety.
This is achieved through an integrated safety assessment which must consider the
necessary capabilities and reliability of design features and programmatic controls to
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address LBEs in accordance with 53.450(e), provide measures for defense in depth in
accordance with 53.250; and evaluate residual risk.

NRC Response: The NRC agrees, in part, with the comment.

As explained in Section II.A of the final rule FRN, the 10 CFR Part 53 regulatory framework is
built upon concepts such as those included in RG 1.233 and 1.253, and thus much of the
discussion within the comment generally aligns with 10 CFR Part 53 because the rule indicates
that components relied on to address DBAs must be classified as SR but components relied on
to address non-DBA LBEs would be classified as NSRSS (although some components
classified as SR may also be used to address non-DBA LBEs as well as DBAs). The various
sections in the subparts of 10 CFR Part 53 provide an integrated approach, including the
consideration of cumulative or comprehensive risk metrics. The comment is related to other
comments on the use of comprehensive risk metrics and risk evaluation techniques other than
probabilistic risk assessments.

The NRC disagrees with the proposal to replace the comprehensive risk metric with a reference
to “assure adequate protection of public health and safety,” as discussed in the NRC'’s response
to Comment Bin 3.2.1.1.E. The NRC disagrees with the specific proposal to replace references
to comprehensive risk metrics and associated risk performance objectives in 10 CFR 53.220
through referencing an integrated safety assessment that assures adequate protection. As
noted in the NRC'’s response to other comments, such as Comment Bin 3.2.1.2.J, the
comprehensive risk metric was intended to be one of many elements that collectively provide
that assurance and that no single regulatory requirement governs whether a plant is “safe
enough.” The NRC revised the language in some sections, such as 10 CFR 53.450, in direct
response to some comments that also partially address this comment, such as Comment Bins
3.3.2.2.Aand 3.3.2.2.E.

However, the NRC did not change the rule language in 10 CFR 53.220 in response to this
comment.

Comment Bin 3.2.1.1.G: A commenter wrote that “safety-related” has always been the highest
functional element for protection of the public from hazardous radiation. The commenter wrote
that the proposed rule equalizes all programs in terms of nuclear safety significance which
places unnecessary burdens on licensees. The commenter wrote that a clear distinction should
be made between licensee efforts involving safety-related and “lesser” nuclear safety efforts.
The commenter recommended that “program[s]” be used for safety-related efforts, and
“measures” be used for “lesser” nuclear safety efforts. The commenter provided recommended
tables of programs and measures (HPT39-0001, HPT39-0002).

NRC Response: The NRC disagrees with the comments.

While 10 CFR Part 53 does require applicants to establish a number of programs needed for
safety, it includes the grading of requirements to address variations in the risk significance of
design features and programmatic controls. As explained in the proposed and final rules,
applicants and licensees have flexibility in deciding which design features or programmatic
controls to categorize as safety-related and to rely on for meeting the safety criteria for design-
basis accidents in 10 CFR 53.210.
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Once selected, the safety-related design features or programmatic controls are subject to
specific requirements such as the application of quality assurance requirements under
Appendix B, “Quality Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing
Plants,” to 10 CFR Part 50. The role of design features or programmatic controls satisfying the
safety requirements in 10 CFR Part 53.220 for licensing-basis events other than design-basis
accidents are captured through the requirements for special treatments under 10 CFR 53.460
and requirements for operations in Subpart F to 10 CFR Part 53.

The NRC disagrees with the recommendation that the term “program[s]” be used exclusively for
safety-related efforts, and the term “measures” be used for “lesser” nuclear safety efforts
because each of these terms is already used in 10 CFR Part 53 and redefining them in this way
in the final rule would provide no apparent benefit given that the programmatic requirements are
already graded according to risk significance, as described above.

Accordingly, the NRC did not change the rule language in response to these comments.

Comment Bin 3.2.1.1.H: A commenter provided a quote from a National Academy of
Engineering report, “Laying the Foundation for New and Advanced Nuclear Reactors in the
United States, Consensus Study Report” which argues that there will always be new accident
scenarios and combinations of events to challenge expectations and assumptions about
advanced reactor systems, and creative thinking will be required to identify unique situations
and scenarios (TG18-0001).

NRC Response: The NRC agrees with the comment.

10 CFR Part 53 includes requirements for applicants and licensees to systematically evaluate
the design and operation of commercial nuclear plants to identify and, where appropriate,
provide design features and programmatic controls to prevent or mitigate a wide range of event
sequences. The comment did not suggest changes to the proposed rule.

Accordingly, the NRC did not change the rule language in response to this comment.

3.2.1.2. RFC: Comprehensive risk metrics and associated risk performance objectives (§
53.220), including comments on QHOs, other comprehensive risk metrics, codification
of novel approaches

Comment Bin 3.2.1.2.A: A commenter wrote that risk metrics in the proposed rule are subject
to interpretation and seemingly have no formal or underlying basis. The commenter wrote that
metrics defined in the proposed rule are not consistent with “LBE and DBA etc. subdivisions
given in PR10CFR nor reflect PRA and deterministic limitations and uncertainties.”

The commenter wrote that in the proposed rule accident classification also requires analysis
type classification, and if operational margins change by 25 percent then rereview is required.
However, there is no information on whether this threshold contains uncertainties in the existing,
new or calculated margins for whatever criteria are applicable, and in whatever physical or
risk-informed decision-making reasoning contributes to the newly found, disclosed, or
discovered uncertainty in the margin. The commenter added that having a firm threshold may
provide an incentive to never claim or build-in margins in design and planned operation of
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significantly less than 25 percent or any other such specified threshold so that any changes or
improvements will not invoke additional review and final safety analysis report (FSAR) revision.
The commenter wrote that it would be preferable to allow risk-informed decision-making
justification using mechanistic and probabilistic analyses to provide incentives to improve or
establish margins and to quantify and reduce uncertainty (RD-0012).

NRC Response: The NRC agrees, in part, with the comment.

The requirements in 10 CFR Part 53 provide a framework for the identification and analysis of
licensing-basis events; the identification of appropriate special treatments for structures,
systems, and components; the development of programmatic controls; the consideration of site
characteristics; the identification and implementation of appropriate staffing; and a variety of
other measures and processes for the design, operation, and licensing of commercial nuclear
plants. While providing a structure for ensuring some degree of predictability and consistency,
the framework also provides flexibility for applicants and licensees to propose different risk
metrics and associated risk performance objectives, demarcation criteria for the categories of
licensing-basis events, and evaluation criteria for event sequences or categories of
licensing-basis events. This approach is consistent with the current state of practice and offers
appropriate flexibility for PRAs or other systematic risk evaluations to be developed and
assessed based on the application they are used to support, which includes consideration of
how the results and insights are relied upon, together with factors such as safety margin,
simplicity of design, and treatment of uncertainty.

The NRC disagrees with those parts of the comment related to risk metrics because as
explained above the rule is intended to provide flexibility to applicants. The final rule FRN
addresses some risk metrics that the NRC would find acceptable, and the NRC intends to
provide further information on specific methodologies to meet this standard through guidance.
Accordingly, the NRC did not change the rule language in response to this part of the comment.

Regarding 10 CFR 53.1550, the NRC agrees that including a specific margin reduction as a
threshold for facility changes requiring NRC approval may introduce implementation issues that
would be better addressed through addressing the matter in guidance. Accordingly, the NRC
revised the rule language for the criterion in 10 CFR 53.1550(a)(2)(vii) in response to this part of
the comment. See also the response to Comment Bin 3.9.1.F for revisions made in the final rule
for 10 CFR 53.1550.

Comment Bin 3.2.1.2.B: A commenter proposed deleting all of 10 CFR 53.220, writing that the
definition and use of LBE invites event spaces involving “massive numbers of combinations and
permutations” with no frequency values or linkage to public radiation doses. The commenter
added that these criteria are open ended, difficult to meet, and open to interpretation from the
NRC staff. The commenter wrote that the Commission specifically asked the NRC staff to
remove QHOs from earlier versions of the 10 CFR Part 53 rule language, and the requirement
is a “back-door” attempt around this. The commenter added that if a nuclear plant’s
safety-related release barriers prevent the release of any significant amounts of radiation, then
the whole issue is “moot.” The commenter also added that these requirements are contrary to
several pieces of legislation and other laws including NEIMA and the Supreme Court decision in
Michigan v. EPA (HPT7-0001, HPT7-0002). Another commenter asserted that the NRC needs
to have an “actual number set” of acceptable risk to be used in calculations (TG17-0009).

NRC Response: The NRC disagrees with the comments.
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Subpart B to 10 CFR Part 53, including 10 CFR 53.220, provides the safety requirements and
specific criteria needed for a performance-based, technology-inclusive regulatory framework
directed by NEIMA. The proposed and final rules mention the quantitative health objectives
(QHOs) from the NRC'’s policy statement, “Safety Goals for Nuclear Power Plant Operation”
(Safety Goals Policy Statement), dated August 4, 1986 (51 FR 28044), as one acceptable
approach for meeting the requirements for comprehensive risk metric(s) and related risk
performance objectives but also states that applicants and licensees are free to propose other
approaches. The QHOs and their related risk metrics are surrogate measures derived from the
Commission’s quantitative objectives for the qualitative safety goals described in the
Commission’s Safety Goals Policy Statement. The qualitative safety goals are based on the
principle that nuclear risks should not be a significant addition to other societal risks.

The requirements for licensing-basis events in 10 CFR 53.240 and 10 CFR 53.450 require a
systematic approach to address a wide range of potential event sequences to gain risk insights
and identify appropriate design features and programmatic controls to prevent or mitigate
potential damage states. The proposed and final rules provide examples and refer to available
guidance such as RG 1.233 for event categories and associated evaluation criteria, but the rule
language provides flexibility for applicants and licensees to propose other approaches. Finally,
Michigan v. EPA established the principle that rational decision-making requires consideration
of cost where agencies have discretion to consider that cost; here the NRC completed a
regulatory analysis which includes consideration of both costs and benefits.

Accordingly, the NRC did not change the rule language in response to these comments.

Comment Bin 3.2.1.2:C: A commenter wrote that QHOs should be eliminated for technologies
that can demonstrate, by analysis, a less than 1 rem dose consequence for postulated
accidents at the site boundary, as such a threshold already demonstrates there are very low
consequences to public health and safety from plant operations (KAP-0003).

NRC Response: The NRC disagrees with the comment.

10 CFR Part 53 does not require the use of the QHOs from the NRC'’s safety goal policy
statement. The proposed and final rule FRNs mention the QHOs as one acceptable approach
for meeting the requirements for comprehensive risk metric(s) and related risk performance
objectives but also state that applicants and licensees are free to propose other approaches.
Nonetheless, the NRC recognizes that some plants could present a low risk profile while also
meeting the requirements in 10 CFR Part 53.

Accordingly, the NRC did not change the rule language in response to this comment.

Comment Bin 3.2.1.2.D: A commenter wrote that QHOs should be included in the rule, saying
that they rank human health above any efficiency gains from not including them. The
commenter referenced two studies on links between radiation exposure and cancer (JH-0001).

NRC Response: The NRC disagrees with the comment.

While the proposed and final rules mention the QHOs as one acceptable approach for meeting
the requirements for comprehensive risk metric(s) and related risk performance objectives, they
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also state that applicants and licensees are free to propose other approaches that will also
provide an appropriate level of safety.

In terms of the health effects related to various radiation doses, 10 CFR Part 53 generally refers
to the regulations in 10 CFR Part 20 to address normal operations and worker doses and
requires applicants and licensees to propose risk performance objectives and evaluation criteria
for each event or specific categories of LBEs to address the radiological consequences from
unplanned events. Issues pertaining to the Three Mile Island restart and general issues relating
to the relation between dose and health effects are outside the scope of this rule.

Accordingly, the NRC did not change the rule language in response to this comment.

Comment Bin 3.2.1.2.E: A commenter wrote that determining what is most probable requires
data, analysis, and probabilistic methods, while addressing technology neutral aspects of
concepts requires a general framework and a risk evaluation structure. The commenter wrote
that the “key question” of whether any reactor is safer or has lower risk than another, or how
comparative safety, risk, and performance is evaluated, is not discussed in the rule.

The commenter added that the formation and harmonization of agreement and licensing
processes with international regulators is not considered in the rule, and the rule should adopt
risk-informed decision-making practices from other international licensing approaches. The
commenter wrote that language in 10 CFR 53.610 which states that any international
differences “would ultimately need to be found acceptable by the NRC” is “almost dictatorial” in
nature. The commenter wrote that even when the NRC exchanges information or has
agreements with other nuclear regulators, there is no guarantee of licensing reciprocity, and
these types of arrangements should be a part of risk-informed decision-making. The commenter
provided a general model for thinking about risk-informed decision-making (RD-0014).

NRC Response: The NRC disagrees with the comment.

Consistent with long-standing Commission policy, the requirements in 10 CFR Part 53 are not
intended to establish reactor safety by comparison, rather the requirements would
independently establish the safety or a reactor application by providing a framework for the
identification and analysis of licensing-basis events; the identification of appropriate special
treatments for structures, systems, and components; the development of programmatic controls;
the consideration of site characteristics; the identification and implementation of appropriate
staffing; and a variety of other measures and processes for the design, operation, and licensing
of commercial nuclear plants. While providing a structure for ensuring some degree of
predictability and consistency, the framework also provides flexibility for applicants and
licensees to propose different risk metrics and associated risk performance objectives,
demarcation criteria for the categories of licensing-basis events, and evaluation criteria for event
sequences or categories of licensing-basis events. This approach is consistent with the current
state of practice and offers appropriate flexibility for PRAs or other systematic risk evaluations to
be developed and assessed based on the application they are used to support, which includes
consideration of how the results and insights are relied upon, together with factors such as
safety margin, simplicity of design, and treatment of uncertainty. The collective set of
performance-based requirements in 10 CFR Part 53 would be sufficient, if met, for the NRC to
make the findings required to grant an application for a utilization facility under section 182 of
the AEA that the utilization of special nuclear material (SNM) wil