
Summary / Objectives:

Sodium Cooled Fast Reactors (SFR)

This webinar will give an overview of distinctive fast reactor characteristics and 
identify key performance benefits. A brief history of development and 
international experience with SFRs will be reviewed. Finally, the Generation-IV 
international collaboration on SFR technology research and development will be 
described.

Dr. Robert Hill is co-National Technical Director for the DOE 
multi-Laboratory Advanced Reactor Technologies Program; this 
work includes technology innovation, safety and licensing, 
advanced materials, energy conversion technology, 
instrumentation and controls. He also serves as U.S. Member for 
the Generation-IV Sodium Cooled Fast Reactor and System 
Integration Project.

Meet the Presenter:

https://gif.jaea.go.jp/webinar/index_eng.html#webinar004


Fuel Cycle Implications of Energy Spectrum :
Fast reactors are typically intended for closed (recycle) fuel cycle with uranium 

conversion and resource extension
• Higher actinide generation is suppressed
• Neutron balance is favourable for recycled transuranics (Pu, Np, and Am)

Uranium Utilization :
Uranium utilization is one of the benefits of the fast reactor technologies
Through the conventional once-through systems, we have to dispose much 

amount of depleted uranium on the enrichment process, and total utilization 
of uranium is about half percent. Recycling the uranium used in fast reactor 
provides over 90 percent of uranium utilization. 

FIG A

FIG B



Sodium as a Fast Reactor Coolant :
Thermophysical and thermal-hydraulic 
properties of sodium are excellent and 
allow:
• Use of conventional stainless steels
• Smaller core with higher power density, 
lower enrichment, and lower heavy metal 
inventory
• Demonstrated natural circulation and 
overall passive safety performance
• Use of sodium codified in ASTM 
standards

Worldwide Experience :
Extensive testing resulted in sodium as the primary coolant in nearly all (land-

based) fast reactors constructed during the last 50 years.



Generation-IV R&D Collaboration on SFR :
Several collaborative Generation-IV R&D Projects are being conducted to 

explore technology innovations which target to achieve the eight goals for the 
Generation IV nuclear energy systems

SFR System Research Plan :
System Research Plan was updated and released in July 2013.
(and further update was conducted in October 2019) 
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