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Overview



IAEA SMR Catalogue
Type of SMR 

Designs Number

Land-based 
water-cooled 

SMRs
15

Marine-based 
water-cooled 

SMRs
6

High 
Temperature Gas 

Cooled SMRs 
(HTGRs)

14

Fast Neutron 
Spectrum SMRs 10

Molten Salt 
SMRs (MSRs) 12

Micro-sized 
SMRs 14



Challenges for spent fuels from different SMR types



IAEA FRAMEWORK

• IAEA has produced a set of 
publications on SMR fuels 
and back-end 
management in recent 
years

• Includes early work on 
disposal

• Tailoring to diverse SMR 
designs takes time

Figure: Cross-sectional view of a TRISO particle fuel with 
typical dimensions (reproduced from Ref. [6], courtesy of 
INL). From TECHDOC 2090 (2025)

Several CRPs 
underway taking 3-4 
years  



End point of the fuel cycle

 Repository design adaptations 
(thermal load, waste package 
design) 

 New waste forms requiring long-
term performance assessment

 Adapting conditioning and 
immobilization strategies

 Transport &  storage interfaces 
with disposal

Applying the IAEA 
DGR Roadmap to 
new technologies



Historical research and assessments informing current programmes

 Existing research on 
HALEU, TRISO, and 
molten salt fuels 
provides baseline 
understanding

 Some waste forms 
assessed historically 
from past advanced 
reactor programmes

Yucca Mountain repository SAR (2008)



Another example ..



Next steps

• The IAEA Division of Nuclear 
Fuel Cycle and Waste Technology 
has launched a Coordinated 
Research Project (CRP SMR-
COGS, T13021) 

• Developing a series of roadmaps 
on different fuel cycle options to 
support the decision-making 
process on SMR implementation

• First publication expected in 
early 2026 (HTR)

Example of an early assessment of different 
waste types NWMO (2012)



Thank you!



Extra slides 
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