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Abstract 

 

The future of nuclear energy depends on our ability to 

manage spent nuclear fuel and high-level radioactive waste 

without compromising safety or spreading the threat of 

nuclear weapons. However, expansion of nuclear energy, 

including small modular and advanced reactors, and delays in 

construction of permanent disposal repositories will 

unavoidably create increased pressure to ensure that spent 

nuclear fuel remains safe and secure. New approaches that 

exploit the possibilities of Artificial Intelligence and Deep 

Learning and recent advances in sensors and algorithms for 

remote verification have the potential to address critical gaps 

and enable the expansion of clean, safe, and economical 

nuclear power. This presentation will cover safety and 

nonproliferation aspects during storage, transportation and 

disposal of spent nuclear fuel and an overview of on-going 

research activities including new state-of-the-art remediation 

techniques, progress in cosmic ray muon tomography for 

nonproliferation, and AI-based monitoring approaches to 

support spent nuclear fuel management. 
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