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Development and use of accident tolerant fuel (ATF) in commercial light water reactors (LWRs), 

Generation IV nuclear reactors and small modular reactors (SMR) are studied extensively at 

present. This presentation will address research of our team in area of new high thermal 

conductivity composites based on urania, thoria and silicates and uranium and thorium. Presented 

work is both experimental and theoretical. We manufactured various types of composites with 

uranium and thorium, uranium carbides, silicates and borate and often obtained very significant 

improvement of thermal conductivity. We also performed for the first time detailed 

microstructural analysis and comparative studies of influence of porosity and fission products on 

the thermal conductivity.  

Our computational prediction are based on Density Functional Theory (DFT) and were focused 

on prediction of thermal conductivity, electronic properties and structural changes of materials 

for fuels at very high temperatures, and under irradiation and also in oxidation environment. DFT 

and molecular dynamics (MD) is used to predict the thermal conductivity and mechanical 

properties in fuels with defects and with xenon (Xe) and zirconium (Zr) fission products. GenIV 

and SMR reactors will require special materials that have to serve in a very critical environment 

and should improve the safety and reliability of future reactors.   
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