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170+ new nuclear reactor designs and 
concepts can be grouped into four main 
technology families
This creates a huge need for simulator-based design validation, training and 
licensing readiness.

170+
new nuclear reactor
designs & concepts

4
main 
technology
families

HTGR
High temperature gas-cooled
TRISO fuel • high outlet temp

LWR
Pressurized / boiling / integral
Most familiar licensing basis

Molten Salt
Low pressure salt systems
High temperature heat 
applications

Fast Reactor
Sodium / lead / lead-bismuth
Fast spectrum advanced 
designs

IAEA ARIS and industry tracking show a broad and growing advanced reactor pipeline. Paragon focuses on the four families most relevant to near-term 
commercialization.
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One simulator platform across all four reactor families
Paragon has already modeled HTGR, LWR, Molten Salt and Fast Reactor configurations on a common simulation platform.

HTGR
High-temperature gas-cooled

LWR
Light water reactor

Molten Salt
Primary/secondary salt systems

Fast Reactor
Sodium / fast spectrum
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Duty Cycle TransientsProtected TransientsUnprotected Transients

I&C Design by Analysis Process

Open Loop Transients

Develop 1D-
CFD SMR 
Thermal-
Hydraulic 

Model 
(Reactor to 

Turbine)

Control System 
Design and 

Implementation

Perform Plant Duty Cycle 
Transients to test 

integrated I&C Systems 
(Start-Up, Shut-Down, 
Load Following etc.)

Design, 
Implementation 
and Testing of 

Protection 
Systems (IPS, 

RPS)
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Generic SMR I&C Architecture: System Synergy Across Plant Operations
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Example Control Approach on a HTGR
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Example Unprotected, Protected Transient to develop trip actions with 
setpoints
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Safety-related I&C — HIPS provides the deterministic protection backbone

Advanced reactor developers need a safety system that is licensable, testable, configurable and easy to integrate with the broader plant architecture.

Real HIPS hardware

HIPS strengths
Deterministic logic, safety actuation, online testability, redundancy and 
strong separation from non-safety control.

Trip & actuation logic
Reactor trip, interlocks, voting logic, setpoint implementation and response 
validation.

Licensing support
Supports the safety case with traceable requirements, design basis and 
testable logic.

Integration
Interfaces to neutron monitoring, field instrumentation, DCS, simulator and 
digital safety case tooling.
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Mirion
Nuclear I&C

SAFETY LOGIC

Trip matrix: where the safety case becomes hardware
The trip matrix is the bridge from transient analysis and licensing basis events to RPS logic, actuation, testing, and operator response.

Initiating signal Condition / setpoint RPS action Non-safety response Traceability

Reactor outlet temp > high-high limit Trip reactor / circulators Alarm + cooldown sequence LBE-01

Neutron flux > overpower / rate Insert rods Power runback LBE-02

Primary flow < low flow Trip reactor Pump diagnostics LBE-03

Steam pressure > high pressure Turbine / isolation logic Bypass / dump controls LBE-04

Design principle: keep safety-related trip functions short and deterministic; put diagnostics, optimization, and operator aids 
outside the safety boundary.

Requirements Setpoint calc Logic diagrams Test cases Operator actions



Neutron instrumentation — from detector to processing to operator display

Neutron monitoring is not one box; it is a chain of qualified hardware, signal processing, algorithms, displays and lifecycle support.

Detector Signal processing Neutron flux monitor

CoreVision / ProTK value
A technology-adaptable neutron monitoring 
solution for source, intermediate and power 
range needs.

Advanced reactor fit
Supports diverse core geometries, operating 
envelopes and monitoring concepts.

Engineering fit
Can be integrated into the broader I&C 
architecture, digital twin and operator displays.

Lifecycle fit
Qualification, configuration control, test and long-
term support from one team.

Best practice: keep the detector arrangement, processing chain, trip logic basis and operator display philosophy 
aligned from the start.
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NEXT STEPS
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