
Summary / Objectives:

Lead Fast Reactor (LFR)

The Lead-cooled Fast Reactor (LFR) is characterized by a fast neutron spectrum; a 
liquid coolant with a very high margin to boiling and relatively inert interaction 
with air or water; and design features that capitalize on these attributes. As with 
other fast spectrum reactors, the LFR offers fuel cycle options that greatly enhance 
resource utilization and sustainability. LFR concepts offer great potential in terms 
of safety, simplification, proliferation resistance and the economic performance. 
The webinar presents background on fast reactor physics, the historical 
development and present status of LFR technology and the main characteristics of 
LFR concepts under current consideration.
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1. A Recap on Fast Reactor Physics: Comparison of fast (SFR) vs. Thermal 
(LWR) spectra 

- In thermal reactors such as LWRs, most fissions occur around the 
~0.1 eV “thermal” peak.

- In fast reactors such as LFRs or SFRs , neutron energy moderation is 
avoided fissions occur mainly in “fast” energy range.

2. Some Chemical and Thermal Characteristics of Liquid Metal Coolants
- Both of lead-based coolants are practically inert in terms of chemical reactivity 

with water and air, and this has important and favorable implications for the 
design, safety, and economic potential of LFRs.



3. Stored Potential Energy for Different Reactor Coolants
- The very low comparative amount of stored energy in lead-cooled fast 

reactor coolants is an indication of their enhanced safety potential based 
on the intrinsic properties of the coolant.

4. Recap of Design Parameters of Gen IV Reference LFR Concepts
Within the SRP for LFR, there are reference systems adopted by the committee, 
and they include, the ELFR (large reactor), BREST-OD-300 (under construction), 
or SSTAR (transportable, small modular reactor with the supercritical CO2 gas 
turbine cycle as a secondary cycle).



5. LFRs Have the Potential to Excel in Safety
To summarize this part of the discussion, lead-cooled fast reactors have the 
potential to excel in safety for reasons outlined on this slide. 

6. There are challenges to address, and the first is corrosion potential, and 
this is the one that gets the most attention. Other challenges that need to 
be considered include the high melting or freezing point of lead, which is 
327ºC. Another challenge relates to seismic or structural considerations due 
to the high density and weight of the coolant.




