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Motivation

• Safety analysis is used 

extensively in existing nuclear 

power plants

• Trusted across the nuclear 

stakeholders including 

designers, operators, 

regulators, and researchers

• Safety analysis is needed across advanced 

reactors

• ARs have novel attributes affecting safety analysis: 

design, fuel, location, application etc.

• Will require efficient approaches for safety and 

licensing processes

Other safety-

critical 

applications



Elements of Nuclear Safety Analysis

Physics-based 
Analysis

Accident 
Sequence Analysis

Failure Modes and 
Effects Analysis

Fault Tree Creation 
and Analysis

Safety Analysis 
Report Creation



Nuclear Safety Analysis Process
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• What can fail?

• How can it fail?

• What are the 

consequences?

• How likely is the 

failure?

• What are the 

interconnectivity and 

dependencies between 

failures?

• Creating risk 

assessment models

• Creating safety 

analysis report



AEGIS Architecture Overview



AEGIS: Key Tasks



Agent Interface



Agent Interface



Agent Interface



Agent Interface



Safety Analysis Knowledge Graph
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P&ID Digitizer

Motivation

• P&ID contain wealth of information about 
system design, sub-system, components, 
coolant flow direction, interconnectivity etc.

• Nuclear industry deals with thousands of 
legacy P&IDs

• Legacy P&IDs in nuclear are from scanned 
documents, hence low resolution 

• Low-res P&IDs are hard for existing tools 
to digitize and process inherent 
information



P&ID Digitizer



Future Work

• Developing real time agent to agent interface 
with external agents

• Rigorous V&V approaches specific to fault 
trees

• Standalone agentic tool which can be used 
by AR vendors
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Battelle Energy Alliance manages INL for the U.S. Department of Energy’s Office of Nuclear Energy. 

INL is the nation’s center for nuclear energy research and development, and also performs research 
in each of DOE’s strategic goal areas: energy, national security, science and the environment.
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