
 

 

      Ensuring the safe operation of both existing and new nuclear power plants 

hinges on rigorous nuclear-reactor safety analysis. Safety analysis quantifies 

accident consequences and verifies that design margins and control systems will 

keep any transients within acceptable limits. Multiphysics modeling is central to 

this effort because a reactor’s behavior is governed by the interplay of 

neutronics, heat transfer, fluid dynamics, structural mechanics, and materials. 

Numerical simulations that couple these disciplines allow analysts to predict how 

changes in one domain, say, a loss of coolant flow, affect overall core temperature 

and fuel cladding integrity. By capturing these cross-field interactions, Multiphysics 

tools provide a more comprehensive picture of transient and accident scenarios. 
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