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$500 million

7 Years

NuScale (c. 2020) EPRI suggested cost

EO 14300 mandated duration 
1.5 Years

$10 million
How?

Source: https://www.nrc.gov/docs/ML2208/ML22088A161.pdf

Where we want to beWhere we are
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 The NRC-Applicant 
interaction is dominated by 
information exchange 
patterns

– RAI, Audits, RCI

 Sankey diagram analyzes 
1200+ documents from 
advanced reactor dockets

 The analysis shows that 95% 
of interactions did not have 
blocking issues

WHY ARE APPLICATIONS SLOW & COSTLY?

Source: Current work under a DOE Licensing 
Framework Modernization project.
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 Remove high-latency, high cost per iteration, limiting reaction
 Resolve non-blocking issues for information exchanges using AI agents as intermediaries
 Current result: $28M cost, 15-month timeline (vs.$500M, 7 years)

HOW CAN AI ASSIST?

Source: Current work under a DOE Licensing 
Framework Modernization project.
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SYSTEM ARCHITECTURE

 ADAMS corpus can inform 
agents & MCP servers 
required 

 RCP used for formalizing 
communications between 
external systems

 MCP used for communication 
within systems: agents to 
tools



PLANT DATA
METL FACILITY AT ANL



 Physics-based 
diagnosis:
– Enables detection 

and diagnosis of 
component and 
sensor faults

– Provides robust 
treatment of 
uncertainty in the 
reasoning process
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T. N. Nguyen, et al. "A digital twin approach to system-level 
fault detection and diagnosis for improved equipment health 
monitoring." Annals of nuclear energy 170 (2022): 109002.

T. N. Nguyen, et al. "A physics-based parametric regression 
approach for feedwater pump system diagnosis." Annals of 
Nuclear Energy 166 (2022): 108692.

Reasoning EngineObservations
Fault Symptoms

Posterior Probabilities

Prior Beliefs
Prior Probabilities

P&IDSensor Data

Probabilistic Reasoning Framework in PRO-AID

Model-based diagnostics



EXAMPLE RESULTS
SENSOR BIAS INJECTION
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Path A
Lightweight 
Exchange
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Path B
Formal 

RAI
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 RCP addresses structural bottlenecks in modern 
administrative review

 For Nuclear Reg. Review, this presents a 65% 
compression in time, and up to 77% savings in 
labor

 Adoption requires commitment from industry and 
government – political will

 Applied to US regulatory paperwork burden 
estimated at $426.5B per year, RCP offers 
savings approaching 1% of US GDP

CONCLUSIONS
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