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IFE has been at the forefront of advancement for 70 years 
and plays a key role in the development of Norway as an energy nation 
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Modernizing Radiation Protection

• The nuclear industry faces increasing demands for 
digitalization, enhanced safety, and operational efficiency.

• Current practices often rely on static models, manual 
measurements, and conservative assumptions.

• The convergence of three key technologies offers a 
transformative solution :
– Building Information Modelling (BIM)
– Robotics
– Artificial Intelligence (AI)
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The HADRON Concept

• HADRON - Hazard Aware Digitalization and Robotics 
in Nuclear.

• An integrated, intelligent ecosystem that creates 
a seamless "digital thread" between the physical 
facility and a dynamic digital model.

• To ensure planning and operations are based on 
the most current and accurate information available, 
moving from static plans to a living model.
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• A real-time 3D simulation and decision-support tool 
for ALARA planning.

• Key Features:
– Interactive 3D Visualization: See radiation fields in real-time.

– Dynamic Scenario Planning: Interactively test work plans, 
shielding, and source changes.

– Automated Dose Estimation: Get rapid, quantitative dose 
calculations to support decisions.

– Multi-User Collaboration: Plan and train together 
in an immersive virtual environment.

– Use of point-kernel method for dose estimation.

Core Component – VRdose Platform

Input data needed for using VRdose marked with circles
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• Provides the foundational, context-aware model of the facility.
It is the "single source of truth" for layouts, materials, and structures.

• VRdose imports standard BIM files (e.g., IFC).

• Ensures simulations are based on the actual physical configuration, 
including inherent shielding, eliminating errors from outdated drawings.

• Fast updates, improved accuracy, streamlined workflows.
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• Role of Robotics: Moves planning from assumption-based to 
evidence-based.

• Autonomous mobile robots equipped with sensors (Gamma 
Cameras, LiDAR, Dosimeters) map the real-world radiological 
environment.

• Accurate, up-to-date spatial and radiometric data imported into 
VRdose, which is critical for unknown or changing environments 
like decommissioning sites.



# 9# 9AI Intelligence

• Role of AI: Augments and automates the radiation protection workflow.

• Robotic Manipulation: Object recognition and graspability
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• Augments and automates the radiation protection workflow.

• Key Applications:
– Intelligent Dose Modelling: Faster, more accurate dose calculations.
– Automated Scenario Generation: AI proposes optimized work plans 

to minimize dose.
– Natural Language Interfaces: Simplifies the planning process using 

plain language commands.
– Data-Driven Analytics: Identifies trends and predicts future 

conditions.

• AI tools enhancing VRdose capabilities

• Intelligent dose modelling, automated scenario generation

• Natural language interfaces and data-driven analytics
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Nuclear-Specific Knowledge Base & Use-Cases

Secure Local Deployment

DecomGPT – Working with IAEA Safety Standards
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• The HADRON concept is a viable and powerful solution for modernizing radiation protection.
– Paradigm Shift: Moves from linear workflows to a cyclical, data-driven process.
– HADRON + VRdose = Scalable, intelligent infrastructure for nuclear operations
– Integrates BIM, robotics, and AI for dynamic radiation protection.

• Benefits:
– Enhanced Safety: Through data-driven, optimized planning.
– Improved Efficiency: By reducing manual effort and streamlining workflows.
– Better Collaboration: Fostering shared understanding among all stakeholders.

• Future Focus:
– Full integration into a digital twin architecture
– Expanding robotic platform integrations
– Enhancing AI capabilities
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