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What is Nuclear Innovation Alliance (NIA)?

FiSSiOI’I Vision: Environmental, Social and

5 Governance (ESG) Frameworks
Doubling Nuclear Energy and Advanced Nuclear Energy

* NIA is a non-profit, non-partisan, ke ducton to MREClal
“think-and-do” tank working to A\l Zz :
help create the conditions for
success for advanced nuclear
energy so it can be part of the N3

climate and energy solution. ‘
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* NIA identifies barriers, performs

analysis, engages with stakeholders v ANCED [ TP B
NUCLEAR I
and policy makers, and nurtures oy
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entrepreneurship through its  counany
Nuclear Innovation Bootcamp.
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Developing a new regulatory framework for advanced reactors
can enable effective, efficient, and predictable licensing
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Existing regulatory A (brief) history of Current status and
frameworks Part 53 rulemaking for next steps on Part 53
for new reactors advanced reactors rulemaking process
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Developing a new regulatory framework for advanced reactors
can enable effective, efficient, and predictable licensing
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Existing regulatory
frameworks
for new reactors
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Existing

regulatory

Initial nuclear regulations in the United States were frameworts
used to license a variety of different reactor technologies

Pathfinder Nuclear Generating Station (1966) Hallam Nuclear Generating Station (1963) Pigua Nuclear Generating Station (1963)
Superheated boiling water reactor Liquid sodium and graphite moderated Organic cooled and moderated
62.5 MW, reactor 75 MW, reactor 45.5 MW, reactor
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https://www.ans.org/news/article-2162/piqua-organic-cooled-reactor-in-photo-and-film/
https://www.ans.org/news/article-2163/hallam-nuclear-station-on-1960s-tv/
https://www.ans.org/news/article-1581/pathfinder/

Existing
regulatory

Nuclear regulations were optimized over time to enable frameworks
the more efficient regulation of large light water reactors

Beyond Design

General Design Probabilistic Basis Safety
Criteria Analyses Considerations

Siting Design Basis Operational
Requirements Analyses Safety

Programs .
5 Deterministic,

technology specific,
and prescriptive regulation

Expert review
based regulation
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Existing
regulatory

Existing nuclear regulation leverages a combination of frameworks
design, method, and program requirements to ensure safety

g By

7 ~
/ N Existing

Emergency Core \
Cooling Systems / Designs US Nuclear
Safety Basis

(10 CFR 50.46) ‘

Examples

. g Ey
Requirements
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Deterministic Loss of l (~ — \’ | Reactor Coolant Safety
Coolant Accident (LOCA) Methods I Programs I Valve Test Program
Evaluation Models \ \ (10 CFR 50.34)
(10 CFR 50.46)
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Existing
regulatory

Use of existing nuclear regulation for advanced reactors frameworks
will require regulatory exemptions for many requirements

r
\ Emergency Core ®
' Designs ] Cooling Systems energy
\ 7 (10 CFR 50.46)
N -
—
/ ~

\ Deterministic LOCA

l Methods | Evaluation Models NUSCALE
\ / (10 CFR 5046) Power for all humankind
~N -
.
/ ~

N\ Reactor Coolant Safety
l Programs ] Valve Test Program

\ (10 CFR 50.34)

\.p/

Westinghouse
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Existing
regulatory

Existing regulatory requirements can impede advanced frameworks
reactor licensing due to inherent framework characteristics

Existing Regulatory Future Regulatory
Framework Framework
Technology-Specific Limits licensing of non-LWRs . Technology-Inclusive
Deterministic Limits use of risk insights N Risk-Informed

Prescriptive Limits technology innovation N Performance Based
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Existing
regulatory

Licensing Modernization Project (LMP) created a method for frameworks
advanced reactors using existing regulations with exemptions

* Technology-inclusive, risk-informed, and Technology-inclusive, risk-informed,
performance-based methodology to inform the and performance-based process
licensing basis and content of applications for
non-light-water reactors (non-LWRs)

Selection and Evaluation of

 Licensing Modernization Project (LMP) led by Licensing Basis Events
Southern Company and the industry’s Advanced
Reactor Regulatory Task Force produced the Classification of System,
industry guidance document NEI 18-04 in 2019 Structure, and Components

* NEI 18-04 was supported by staff in SECY-19-0117 - _
for use with advanced reactors and endorsed for Delz)t:rtcr;]lrl‘a(;ueor:j;)z Ds::;:sm
usage by NRC in Regulatory Guide 1.233 in 2020 . R
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https://www.nrc.gov/docs/ML1924/ML19241A336.html
https://www.nrc.gov/docs/ML1831/ML18312A253.pdf
https://www.nrc.gov/docs/ML2009/ML20091L698.pdf

Developing a new regulatory framework for advanced reactors
can enable effective, efficient, and predictable licensing

4 N £ > 4 N

A (brief) history of
Part 53 rulemaking for
advanced reactors

\ ) A )
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(Brief)

history of

Advanced reactor rulemaking builds on decades of NRC par 3
work on risk-informed, performance-based regulations

“Use of Probabilistic Risk Assessment Methods
in Nuclear Regulatory Activities”
(60 FR 42622)

“Guidance for Performance-Based Regulation”
(NUREG/BR-0303)

“Feasibility Study For A Risk-informed And Performance-

based Regulatory Structure For Future Plant Licensing”
(NUREG-1860)

“Achieving Modern Risk-Informed Regulation”
(SECY-18-0060)

“Technology-inclusive, Risk-informed, And Performance-
based Methodology... for Non-Light-water Reactors”
(SECY-19-0117)

3/29/2024

1995

2003

2007

2018

2020

1998

2006

2016

2019

“Risk-Informed and
Performance Based Regulation”
(SECY-98-144)

“Approaches to Risk-Informed and Performance-
Based Requirements for Nuclear Power Reactors”
(71 FR 26267)

“Safely Achieving Effective and Efficient Non-Light
Water Reactor Mission Readiness”
(ML16356A670)

“Risk-Informed Performance-Based Technology
Inclusive Guidance for Non-Light Water Reactors”
(NEI 18-04)
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https://www.nrc.gov/docs/ML1831/ML18312A253.pdf
https://www.nrc.gov/docs/ML1924/ML19241A472.pdf
https://www.federalregister.gov/documents/2006/05/04/E6-6745/approaches-to-risk-informed-and-performance-based-requirements-for-nuclear-power-reactors
https://www.federalregister.gov/documents/1995/08/16/95-20237/use-of-probabilistic-risk-assessment-methods-in-nuclear-regulatory-activities-final-policy-statement
https://www.nrc.gov/reading-rm/doc-collections/commission/secys/1998/secy1998-144/1998-144scy.pdf
https://www.nrc.gov/reading-rm/doc-collections/nuregs/brochures/br0303/br0303.pdf
https://www.nrc.gov/docs/ML0734/ML073400763.pdf
https://www.nrc.gov/docs/ML1635/ML16356A670.pdf
https://www.nrc.gov/docs/ML1811/ML18110A186.html

(Brief)
history of

Nuclear Energy Innovation and Modernization Act (NEIMA) Part 53
in 2019 directed NRC to begin the Part 53 rulemaking

(4) Technology-inclusive Regulatory Framework.—
Not later than December 31, 2027, the Commission
shall complete a rulemaking to establish a
technology-inclusive, regulatory framework for
optional use by commercial advanced nuclear reactor

. , R Bipartisan Cosponsors on Committee
applicants for new reactor license applications.

Passed by Unanimous Consent in Senate
Passed by 361 — 10 in House
Signed into law in January 2019
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(Brief)
history of

NRC staff planned to build on LMP methodology as the part 53
technical basis for Part 53 regulatory framework

“Focus the rulemaking on risk-informed functional
requirements building on existing NRC requirements,
Commission policy statements, and recent activities”

“Address performance requirements, design features,
and programmatic controls for a wide variety of
NRC Rulemaking advanced nuclear reactors”
Plan
(SECY-20-0032)
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https://www.nrc.gov/docs/ML1934/ML19340A056.pdf
https://www.nrc.gov/docs/ML1831/ML18312A253.pdf
https://www.nrc.gov/docs/ML1924/ML19241A472.pdf

(Brief)
history of

Stakeholder and policymaker feedback led to acceleration part 53
of the rulemaking development process

NEIMA

Deadline
|
4 Rul Commission Final Rule Commission |
Fleelzresel (Ll Review Development Review I
Development Public Rule I
Comment l Finalization I
_ v ¢ v i I
Original . . I

Schedule

|
Accelerated . . :
Schedule |
|

I 2020 I 2021 I 2022 I 2023 I 2024 I 2025 I 2026 I 2027 | 2028
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(Brief)
history of

Accelerated initial NRC staff development of Part 53 pat 53
proposed draft rule resulted in an LMP-like framework

Draft Proposed Rule Outline in Summer 2021

Probabilistic Risk Assessment
e Subpart A, General Provisions (PRA) in a Leading Role

e Subpart B, Technology-Inclusive Safety Objectives
e Subpart C, Design and Analysis

* Subpart D, Siting Requirements Additional Required Licensing
* Subpart E, Construction and Manufacturing Requirements Metrics Based on PRA

e Subpart F, Requirements for Operation

e Subpart G, Decommissioning Requirements
e Subpart H, Applications for Licenses, Certifications and Approvals Additional Required Plant
e Subpart |, Maintaining and Revising Licensing Basis Information Operating Programs

e Subpart J, Reporting and Administrative Requirements
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(Brief)
history of

External stakeholder feedback on the LMP-like framework Part 53
resulted in NRC development of non-PRA methodologies

Part 5X Supplement: “Technology- Initial Thoughts: Three Pathways
inclusive alternative requirements for /\

o | ’_o quantitative
commercial nuclear plants” Comprehensive yes[ Enhancea risk
search for PRA insights
initiators _" = Approach
1 Applicant yes A';'::;a:t SR
elects to
‘:' 3 develop PRA enhanced o
Comprehensive uses of PRA
def?nition of no Traditional PRA
event sequences no Approach
(0 ~

Select design-
= basis accidents
(DBASs)
E Perform DBA
consequence
analyses
T no
! o Devel conservati 0 qualitative
: . evelop nservative .
n::e: ilfyn:hﬂe;‘ —+ conserv ative risk estimate :I'RI'M‘: . n {Sk
:3 o risk estimate <qHos |ves| Approac insights
W

Dy

technology-inclusive, risk-informed maximum accident approach ~

NRC Presentation on Part 53 (Nov. 10, 2021)
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https://adamswebsearch2.nrc.gov/webSearch2/main.jsp?AccessionNumber=ML21312A055

(Brief)
history of

Inclusion of new deterministic framework for advanced part 53
reactors resulted in extension of rulemaking schedule

NEIMA
. P Commission Final Rule Commission Deadline
s Review Development Review i
Development Public Rule
j Comment j Finalization
3 o v ¢ 4 l
Original . .
Schedule
Accelerated . .
Schedule

Revised
Schedule . .
I 2020 I 2021 I 2022 I 2023 I 2024 I 2025 I 2026 I 2027 | 2028
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(Brief)

c c o ¢ c history of
NRC staff incorporation of deterministic framework Part 52
resulted in development of a second licensing pathway
* Incorporated applicable existing Part 53 Framework B
Part 53 framework innovations Subpart A - General Provisions
* Leveraged Part 50 and Part 52 Subpart N~ Purpase/Befinitions
rule language : " subpart O — Construction I Framowork & vith
ramewor some variations
* Considered compatible with Sl Subpart P — Operations and Programs S
international standards Subpart Q — Decommissioning B 52, 53 Framework A,
|| standards, and state
* Developed unique rule language Subpart R of practice
including traditional use of risk- Subpart S — License Maintenance T new
insights, Alternative Evaluation for Framework 8 - provisions
/ Subparts N - U Subpart T — Reporting —
Risk Insights (AERI) approach, and _
. . ] . Subpart U — Quality Assurance
Principal Design Criteria (PDC) ——

NRC Presentation on Part 53 (May 11, 2022)
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https://adamswebsearch2.nrc.gov/webSearch2/main.jsp?AccessionNumber=ML22130A523

(Brief)

history of

NRC staff draft proposed rule was submitted to the part 53
Commission in March 2023 for review and approval

e Draft proposed rule was

submitted to Commission s e
in SECY-23-0021 Frameworks e o PRAded spprosch

. o Functional design criteria
Subpart D - Siting

Subpart E - Construction/Manufacturing
-~ SubpartF - Operations

Part 53 Licensing

Framework A

* “Framework B would largely

replicate the existing licensing Subpart G - Decommissioning
. Subpart H - Application Requirements
approach N 10 CFR Part 50 and Subpart | - License Maintenance
10 CFR Part 52 but would modify uopart - Reporing
. Subpart A - General Provisions ——= e
it to be technology neutral.” Framework B
Subpart N - Siting Traditional ¢ risk insight
Subpart O - Construction/Manufacturing ° ré I_ma u?eo T'S .mSI :
* 1173 page Draft Proposed Rule Subpart P - Operations * Inciutes s Aermato Ealaton
. . Subpart Q - Decommissioning for Risk Insights (AERI) approach
Federal RegISter NOtlce Subpart R - Application Requirements
. ] Subpart S - License Maintenance
e Additional supporting SubpartT-Reporting
documentation and draft SUbpareOn QUi Assarance '
regulatory guidance NRC Presentation on Part 53 (October 12, 2022)
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https://adamswebsearch2.nrc.gov/webSearch2/main.jsp?AccessionNumber=ML22284A141
https://www.nrc.gov/docs/ML2116/ML21162A095.pdf

Developing a new regulatory framework for advanced reactors
can enable effective, efficient, and predictable licensing

4 N Y N

Current status and
next steps on Part 53
rulemaking process

\ ¢ /| /
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External stakeholders expressed concern during draft rule .

development on the direction of the Part 53 rulemaking process

Overly burdensome Limited benefits

Overly lengthy rule with Additional regulatory
multiple frameworks metrics (e.g., QHOs)

Too much detail in rule Additional operational
compared to guidance program requirements

Replicates requirements
in Part 50 and Part 52

Improvement over use
of LMP is not clear

New terminology New requirements for
without precedent design and licensing

Regulatory exemptions
may still be needed

Repeated requirements Prescriptive analysis and Part 53 may not improve
instead of citing them program requirements licensing timelines
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Commission voting process on policy issues is a
combination of public and confidential processes

Commission,
Individual Secretary, Staff
Commissioner Negotiate
Votes on SECY Majority
Position

NRC Staff
Memorandum
to Commission

(SECY)

3/29/2024

Majority
Commission
Direction to
Staff (SRM)

Complete
Commission
Vote Record

on SECY (CVR)
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Status and
next steps

Commissioner Caputo’s vote on Part 53 provided direction on Pt 53
on reducing the complexity and scope of the rule

Proposed Draft Rule Commissioner Vote Revised Draft Rule

Removes new
operational

programs Simplified

Framework A
Editorial and Part 53

terminology
corrections

Removed from Part 53

=) |t retained for future
Part 50/52 rulemaking
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Commissioner Wright's vote on Part 53 provided direction .
on how to overall reorganize and restructure the rule

Proposed Draft Rule Commissioner Vote Revised Draft Rule

Restructured
Part 53

Framework A
Revises Proposes use

regulatory risk of applicant

metrics safety case Supportin
. o] g

Moves detail Simplifies rule Optional
to regulatory structure and Part 53
guidance major sections Regulatory
Framework B Guidance
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Status and
next steps

Commission vote on Part 53 provided substantial direction on Part 53
to the NRC staff to modify the proposed draft rule

Proposed Draft Rule Commission Vote Revised Draft Rule

Clarifies use of
PRA and risk

information
New Proposed

Removes new Part 53

Framework A

regulatory
requirements

Simplifies and
clarifies existing
requirements

Removed from Part 53 and staff should
=) Hrovide options on incorporating
Framework B into other rules or guidance
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Status and
next steps

Commission SRM addressed many external stakeholders on part 53
concerns about the content and direction of the Part 53

Revised to Facility New program

Comprehensive Safety requirement

Risk Metric Program eliminated e
Simplified Overall rule

Rule shortened and

Structure simplified

Role of PRA for ALARA design

Part 53 licensing requirement

clarified eliminated

Increased Greater rule
Rule emphasis on

Flexibility flexibility

Quality assurance Framework B
requirements aligned BEEMEYCILEEN methodologies

with Part 50 App. B removed
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NRC staff have six months to incorporate Commission .
direction and prepare revised rule for public comment

Directly incorporate
majority Commission
Direction on Part 53

( )

Release proposed

Draft Proposed Part Prepare Revised rule for public
53 Rule Proposed b
( ) Part 53 Rule COMIIEIIE
September 2024

Incorporate (where
possible) Commissioner
Caputo and Wright Votes

(
)
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https://www.nrc.gov/docs/ML2116/ML21162A095.pdf
https://www.nrc.gov/docs/ML2406/ML24064A039.pdf
https://www.nrc.gov/docs/ML2406/ML24064A047.html
https://www.nrc.gov/docs/ML2406/ML24064A047.html

Status and
next steps

Commission revisions on Part 53 still allow NRC to meet on Part 53
NEIMA deadline to complete rulemaking in 2027

NEIMA
. P Commission Final Rule Commission Deadline
eEREstel Review Development Review

Development Public Rule |
j Comment j Finalization I
. v ¢ v l I
Original II II I
Schedule I
|
Accelerated . . I
Schedule I
Current I
Possible . . l
Schedule I
|

I 2020 I 2021 I 2022 I 2023 I 2024 I 2025 I 2026 I 2027 | 2028
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Status and
next steps

Next steps on Part 53 focus on staff implementation of on Part 53
Commission direction and addressing open policy questions

Staff implementation e Supporting and engaging with staff on
of Commission SRM implementation of Commission direction in SRM

Comprehensive * Collaboratively developing technical and policy
Risk Metrics (CRM) basis for CRM for advanced reactor licensing

New security * Understanding Commission direction and staff
requirements implementation of updated security requirements

Expectations for * Understanding Commission direction and staff
application PRA implementation of application PRA expectations
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Continued stakeholder engagement on Part 53 is critical to
creating a transformative rule for advanced reactors

Effective, efficient, and
predictable licensing of

advanced nuclear energy
Risk-Informed in the 2020s and beyond

Technology-Inclusive

Performance Based
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