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Abstract 

 

A virtual nuclear reactor is a computerized simulator that 
can predict the multiphysics behaviors of the target 
physical reactor with sufficient fidelity and speed. It can be 
used in the design and/or operation phase of the reactor. 
In the past, virtual reactors had been developed only for 
existing reactors for analyzing accident scenarios or 
performance degradation. In the future, however, they will 
be used in the design of advanced reactors of various 
concepts exploiting the high computing power of GPUs and 
Artificial Intelligence. In addition, digital twins will be 
used to help the safe and efficient operation of actual 
reactors. In this seminar, the past accomplishments of 
virtual reactor development are reviewed first and the 
prospects of future virtual reactors are then presented. 
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