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Disclaimer

The views expressed in this presentation are those of the
presenters and do not necessarily represent an official position
of the U.S. Nuclear Regulatory Commission (NRC). This
presentation material is declared as a work of the U.S.
Government and is not subject to copyright protection in the
United States.
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Advanced Reactor Designs and 10 CFR 53 (Draft)

« 10 CFR Part 53 for Advanced Reactors considers the changing
role of operators

« Developed to be risk informed, performance-based, and
technology inclusive

- Considers a wide variety of human factors design
possibilities:
- New concepts of operation
- Safer designs that credit inherent and passive safety features
- Increased levels of automation
- Desire for reduced staffing levels
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Part 53 Introduces a New Classification:
Self-Reliant Mitigation Facility (SRMF)

- Design ensures safety without operator actions.

- Eligible for relaxed regulatory treatment.
- Can use Generally Licensed Reactor Operator (GLRO) instead of
SRO/RO
No medical fitness requirements
Facility creates and implements licensing program
NRC does not need to be present for exams
Minimal staffing requirements - potential remote/autonomous

operation
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Self-Reliant Mitigation Facility Criteria
(10 CFR 53.800)

NRC staff will need to confirm that facilities qualify for the
regulatory relaxations:

1. No human action needed to satisfy radiological
conseguence criteria.

2. No human action for licensing events.

3. No safety functions assigned to human action.

4. Uses robust, highly-reliable safety features.

5. Adequate defense-in-depth achieved without human action.
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FRA and FA Requirements Help Clarify Role of
Operator

» Section 53.730(d) mandates:
- Functional Requirements Analysis (FRA)

"A functional requirements analysis (FRA) identifies those plant functions that must be performed to satisfy the plant’s overall operating and safety objectives and goals: To ensure the health
and safety of the public by preventing or mitigating the consequences of postulated accidents. This analysis determines the objectives, performance requirements, and constraints of the
design, and sets a framework for understanding the role of controllers (personnel or system) in regulating plant processes.” (NUREG-0711)

- Function Allocation (FA)

"Function allocation is the assignment of functions to (1) personnel (e.g., manual control), (2) automatic systems, and (3) combinations of both. Exploiting the strengths of personnel and
system elements enhances the plant’s safety and reliability, including improvements achievable through assigning control to these elements with overlapping and redundant responsibilities.”

(NUREG-0711)

* FRA helps NRC verify if all safety functions are achieved using
inherent or highly-reliably passive features.

* FA helps NRC understand which functions need a human to
backup automation.
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Other Considerations

- Human roles remain relevant, even if not explicitly credited, due
to:
Backup functions
System misalignments
Defense-in-depth strategies
Potential for errors of commission (inappropriate human actions)
Notifications to the NRC

* Two key issues in applying FA to advanced systems:

- Even if functions are allocated to machines, human involvement often
ersists, re]cgumng rethinking traditional FA paradigms (like those in

UREG-071
- Terms like "inherent"” and "passive" are used inconsistently in the
industry, complicating regulatory clarity.
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Limitations of Traditional FA Approaches

* Traditional FA methods may not suit SRMFs.

 Need new methods to assess:
- Resilience to human error
- Performance under human failure
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Conclusion

« Part 53 modernizes reactor regulation.
« Accounts for diverse human roles in safety.
« SRMFs offer a new paradigm for self-reliant designs.

- Guidance to be refined to support this evolution.
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