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SAGNE supports the initiative of the Agency to implement new activities, 

including cross-cutting ones, focused on engineering, technology and 

science, including addressing synergies in technology development 

between nuclear fission and nuclear fusion as well as fission-fusion hybrid 

systems for power production and radwaste transmutation. 

Recommendation of Standing Advisory Group on 

Nuclear Energy on the Synergies of Fission and 

Fusion Technologies
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“Evidence on the potential substantial contribution of nuclear energy to 

climate mitigation objectives was extensive and clear” 

“regarding the long-term management of High-Level Waste (HLW), 

there is an international consensus that a safe, long-term technical 
solution is needed to solve the present unsustainable situation. A 

combination of temporary storage plus permanent disposal in 
geological formation is the most promising…Yet nowhere in the world 

has a viable, safe and long-term underground repository been 
established” 

“The TEG has therefore not recommended the inclusion of nuclear 

energy in the Taxonomy at this stage” 
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Characteristics of hazard from radioanuclides
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Waste Management Options in a Nutshell 
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Glance at Nuclear Wastes 
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Objectives of Waste Transmutation
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* T.PIGFORD, Actinide Burning and Waste Disposal, Proc. Int. Conf.  Next Generation of Nuclear 

Power Technology, Berkley, University of California, 5 October, UCB-NE-4176 (1990)

EPA - Environmental Protection Agency

Standards on cumulative yields are taken 

from:

The Code of Federal Regulations, Title 40, 

Part 191- Environmental Radiation 

Protection Standards for Management and 

Disposal of Spent Nuclear Fuel, High-Level 

and Transuranic Radioactive Wastes

Cumulative Release SNF in 10,000 
(Yucca Mountain Project)
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Glance at nuclear properties (the case of Cs-135)



Goals of Waste Transmutation
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Neutron Requirements for Fission Products Transmutation

Isotope Separation Option 

(0.3 n/fission)

No Isotope Separation

(1.0 n/fission)
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Fusion Neutron Source 
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A. Chmelev, et al: Multi-Component Nuclear Energy System: Possible Ways to Meet Requirement of Self-Consistency; Progress in 
Nuclear Energy, Vol. 32, No. 3/4, p.659-663, 1998

Energy Utilization Factor as a Function of Excess Neutron Cost 
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FNS Blanket Configurations
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V.Apse, et al, Analysis of transient period till equilibrium transmutation of elemental cesium, Nuclear 

Energetics, 1999, v.4, p.83-87
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FNS Blanket Configurations
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A.Stankovskii , et al, Transmutation of Long-Lived Fission Products Driven by DT and DD-Fusion: Specific 

Neutronicsand Radiological Consequences; Fusion Science and Technology, 143, 569-579 (2003)

Specifics of FNS Neutronics

Flexibility in forming neutron spectrum
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• Fusion neutron source  (FNS) is flexible in shaping neutron spectrum

• FNS reveals excellent waste transmutation characteristics 

• FNS application for waste transmutation is a way to “clean energy 
system”

• Fission-Fusion harmonization is achieved with a small fusion energy 
impact on nuclear energy system

Conclusions
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