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Deterministic to Performance-Based Regulation a rc
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* Purpose
 Move the ARC 100 design and licensing basis away from a prescriptive,
deterministic 10 CFR 50 model to focus on a 10 CFR 53 performance-based,
technology-inclusive, safety case framework.
* Reclassify previous Regulatory Treatment of Non-Safety Systems (RTNSS) to Non-
Safety Related but Safety Significant (NSRSS) Structures, Systems and
Components (SSCs)

e Method

* Transition based on a performance-based, risk-informed approach for
e 1) classification of SSCs,
e 2)selection and evaluation of licensing basis events (LBE), and
e 3)assessment of adequacy of defense-in-depth (DID) features.



ARC 100 Design Features
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 ARC 100 inherently safe design
* Low-pressure (near atmospheric)
* Sodium cooled
 Metallic fuel
* Passive decay heat removal - Direct Reactor Auxiliary Cooling / Reactor Vessel
Auxiliary Cooling System (DRACs / RVACS)

e Safety systems rely on driving forces such as buoyancy, gravity and stored energy
* Design also includes non-safety SSCs in safety-significant systems

 Example: Electromagnetic coolant pumps

 Defense in depth for core cooling and decay heat removal
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10 CFR 50 processes used for the evaluation of ARC SSCs in conceptual design

* Review guidance for RTNSS established in NUREG-0800 Section 19.3, "Regulatory
Treatment of Non-safety Systems for Passive Advanced Light Water Reactors”

 RTNSS criteria applied by ARC to identify risk-significant SSCs in non-safety systems

* April 4, 2023, RTNSS White Paper submitted for NRC review

* NRC staff provided feedback and observations

e Staff concluded that additional information for the inherent safety characteristics
and robustness of the ARC 100 design would be needed in future licensing
submittals



Regulatory Framework a rc
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* ARC conceptual design process for RTNSS in accordance with 10 CFR 50

e Closely monitored rulemaking for 10 CFR 53

* Regulatory Engagement Plan (REP) update submitted in December 2025

* Included Licensing Strategic Plan

* Formalized ARC intention to follow framework in 10 CFR 53 for design, construction
and licensing

e Part 53 “Safety criteria” defined in terms of plant-level performance-based metrics

* SSCs determined from role in meeting safety criteria

* Non-safety related but safety significant (NSRSS) SSCs relied on to achieve DID and
may require special treatment




Regulatory Framework (continued) a rc
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* Transition from 10 CFR 50 to 10 CFR 53 for safety classification of SSCs based on
completing the following processes:
* Performing a Probabilistic Risk Assessment (PRA)
* (Categorizing SSCs
e Defining special treatments
* Analyzing LBEs
e Describing and evaluating DID



Risk-Informed, Technology-Inclusive Regulatory
Framework for ARC Advanced Reactor a rc
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 Probabilistic Risk Assessment

 To meet Part 53 ARC relies on a PRA for the systematic evaluation of risk
to identify LBEs

 ARC’s current PRA is Level 1 (not Level 2 or 3) supported by semi-
guantitative specific consequences using deterministic analysis

* Previous RTNSS analysis generally relied on checklists (criteria A through
E) or focused on active systems for passive plants

e A focus of PRA is on safety-significant SSCs that prevent a LBE from
exceeding dose limits or provides DID and that could classify as NSRSS



Risk-Informed, Technology-Inclusive Regulatory
Framework for ARC Advanced Reactor (continued) a rc
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* Categorizing SSCs
* Considers both safety-related functions and risk significant functions
(consistent with the requirements in 10 CFR 53.020 and 53.210) using the
guidance in NE| 18-04 and RG 1.232
e ARCSSCs are described in ARC-100 SSC Classification Process, Document
Number: SSC-001, Revision 0, Dated January 2026
e SSCs are based on a three-tier safety classification system:
» Safety-Related (SR): Required to mitigate Design Basis Accidents
(DBAS).
* Non-Safety-Related but Safety-Significant (NSRSS): SSCs that are not
SR but are "risk-significant" or required for adequate Defense-in-
Depth (DID).
* Non-Safety-Related: Standard industrial/commercial grade



Risk-Informed, Technology-Inclusive Regulatory
Framework for ARC Advanced Reactor (continued) a rc
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* Analyzing LBEs
 ARC’s Licensing Basis Event Selection, Document Number: LBE-001,
Revision 0, January 2026, identifies, evaluates, and classifies events
within the licensing basis
* Follows the LMP guidance in NEI 18-04, which establishes a
structured process for defining and evaluating LBEs to demonstrate
that safety objectives and Quantitative Health Objectives (QHOs) are
met
* Aligns with § 53.450 Analysis requirements to Inform the selection of
the LBEs as described in § 53.240 Licensing-basis events
* Conceptual design RTNSS SSCs under Part 50 were reclassified as
NSRSS under Part 53 preliminary design analysis, as applicable



Risk-Informed, Technology-Inclusive Regulatory
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* Describing and valuating DID
* DID layers for the ARC-100 are structured as follows

* Inherent Safety & Prevention

* Metallic Fuel: Provides a strong negative temperature coefficient
* Primary sodium coolant remains at near-atmospheric pressure, reducing risk of a LOCA

e Passive Safety Systems

* Passive systems function via natural convection, high degree of confidence in decay
heat removal even during a total loss of power (DRACs/RVACS)

e Safety Classification Transition

e Utilizing LMP methodology, ARC-100 evaluates LBEs to transition away from RTNSS
(often used for active backup systems)—to NSRSS

* Multiple Physical Barriers
* ARC design maintains multiple barriers (fuel matrix, sodium pool, reactor/guard vessel,

cover gas processing, reactor building) which together provide a functional
containment to prevent the release of radionuclides
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The 10 CFR 53 final rule became effective on April 29, 2026. ARC fully intends to carry-through on
its stated intention to pursue design, construction, and licensing for ARC 100 in accordance with
the regulatory framework therein

Consistent with 10 CFR 53 and until further guidance is developed or approved, ARC has elected
to use the LMP methodology in NEI 18-04 to focus on systematic analysis for classification of
Structures, Systems, and Components (SSCs), determination and analysis of Licensing Basis
Events (LBEs), and evaluation of Defense-in-Depth (DID) adequacy

Evaluation, classification and selection of RTNSS SSCs, performed pursuant to 10 CFR 50 for the
ARC-100 conceptual design, remain valid. However, conclusions based on principally
deterministic analysis have been transformed for the preliminary design of ARC 100 through risk-
informed, performance-based analysis pursuant to the regulations in 10 CFR 53
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