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QuickField analysis for  

Superconducting Fault Current Limiters  



 
  Fault Current Limiter (FCL) concepts 
 
 Specifying Superconductors in QuickField 

 
 AC  FCL Simulations 

 
 Time Harmonic  FCL Simulations 

 
 FCL Models with x-y and r-z symmetry 

 
 

 
 
 
 
 

 
 

Topics 



 
  Inductive FCL  (superconductors) 

 
 FCL based on core saturation  

 
 Resistive FCL  

 
 

 
 
 
 

 
 

FCL Simulations 



 
  AC Magnetics 

 
 Transient Magnetics 
 
 AC Conduction 

 
 Transient  Electrics 

 
 Nonlinear B-H and J-E characteristics 

 
 Coupled Electric Circuit 

 
 Coupled Heat Transfer 

 
 FCL with x-y and r-z symmetry 

 
 

 
 
 
 

 
 

QuickField Features Used in FCL Simulations  



 

 Inductive 

 
 

Fault Current Limiters 







 Simply Connected (e.g. superconducting 
disk) 
 
-zero normal B boundary condition 
-extremely small m 

 
 Multiply Connected (e.g. superconducting 

tube) 
 

   - zero vector potential on boundary 
 
 Type II Superconductors (nonlinear B-H 

characteristics) 
 
 

 

Specifying Superconducting Regions  



Fault Current Controllers 





 

 

 Resistive 
 

Resistive FCL 





 
 Inductive FCLs are modeled under normal 

and fault conditions using ideal 
superconducting boundary conditions  
 

  Models include nonlinear B-H characteristics 
of type-II superconductors and ferrites 
 

 FEM models are coupled to electrical circuit 
components 
 

 Resistive FCLs are modeled using transient 
electric and AC magnetic modules 
 

 Coupled heat flow analysis was demonstrated 
 
 

 

Conclusion 


