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IAEA-TECDOC-2115
International Experience in the 
Regulation of Fusion Facilities 

Highlights international fusion regulation approaches 
and identifies key lessons, guiding future regulatory 
frameworks. 

• Fusion regulation is evolving rapidly, with most countries 
adapting existing nuclear and radiation protection frameworks.

• Risk-informed, performance-based approaches are 
increasingly favored to address fusion-specific hazards.

• Key challenges include tritium management, radioactive 
waste, material activation, emergency preparedness, and 
limited operational experience.

• International harmonization, stakeholder engagement, and 
fusion-specific guidance are essential to support future 
commercial fusion deployment.

General Fusion’s LM 26 target fusion machine 
(General Fusion, Canada)1 

IAEA-TECDOC-2116
Decommissioning and Waste Management 
Considerations for Fusion Facilities

Concludes that successful decommissioning of D-T 
tokamak fusion facilities includes early waste planning and 
tritium management, and delayed dismantling to manage 
neutron activation and worker exposure.

• Tritium is the dominant waste management and decommissioning 
challenge.

• Most fusion waste is low-level, short-lived, and manageable.

• Early planning for waste management and decommissioning is 
critical.

• High-energy (14 MeV) neutrons activate structural and shielding 
materials, requiring remote handling and delayed dismantling.

• Strong tritium control, monitoring, and waste characterization 
capabilities are essential.

Stellarex’s “SX0” conceptual D-T fusion device (Stellarex)2

Other IAEA Fusion Resources
Fusion Portal
• Central access point for IAEA fusion activities. 
• Provides access to fusion databases, publications, conferences, 

technical meetings, training activities, and international 
collaborations. 

FUSE (Fusion CONNECT) 
• Information platform on fusion technologies and organizations. 
• Supports Member States through information on fusion concepts, 

facilities, fuel cycles, organizations, and commercialization pathways. 

World Fusion Outlook 
• Global assessment of fusion development and deployment. 
• Highlights technological progress, investment trends, fusion plant 

concepts, and the long-term outlook for commercial fusion energy.

Publication Purpose Authority

Safety 
Standards

Establish safety principles, 
requirements, and 
recommendations.

"What should be achieved." 

Highest – 
Member State 

Consensus

Safety 
Reports

Consolidate experience into 
practical methods, technical 
approaches, implementation 

examples, and guidance.
"Ways it can be achieved." 

Medium – 
Expert reviewed

TECDOCs

Share technical information, 
experience, lessons, and issues.

"What we are learning 
and experiencing." 

Lowest – 
No formal 

consensus

Evolution of IAEA Publications
TECDOCs → Safety Reports → Safety Standards 

Key IAEA Publications 
on Fusion Safety and Regulation

IAEA-TECDOC-2115 (2026) 
International Experience in the Regulation of Fusion Facilities 

Reviews regulatory approaches in Canada, China, France, Germany, 
Japan, Republic of Korea, Russian Federation, United Kingdom, 
United States, and the European Union; identifies common 
challenges and future regulatory priorities. 

IAEA-TECDOC-2076 (2024) 
Experiences for Consideration in Fusion Power Plant Design 
Safety and Safety Assessment 

Compiles international experience and good practices for fusion 
power plant safety design and assessment.  

IAEA-TECDOC-1980 (2021) 
Application of a Graded Approach in Regulating Nuclear 
Installations 

Provides principles and methodologies for applying graded 
regulation according to hazard and risk, relevant to future fusion 
facilities.  

IAEA-TECDOC-2047 (2024) 
Considerations of Technology Readiness Levels for Fusion 
Technology Components 

Provides guidance on assessing the maturity of fusion technologies 
and regulatory readiness.  

IAEA-TECDOC-2116 (2026) 
Decommissioning and Waste Management Considerations for 
Fusion Facilities

Provides guidance on fusion facility decommissioning and 
radioactive waste management.

Forthcoming IAEA Safety Report (awaiting publication) 
Safety and Regulation Considerations for Fusion Facilities 

Provides practical guidance on fusion safety and regulatory 
approaches, drawing on international experience and emerging best 
practices. 
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