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Outline 

Ʒ Introduction   
Ʒ Multi-Objective Optimization Approach 
Ʒ Optimization Application Examples  
Ʒ Summary 
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Ʒ Power Electronics Converters  
     Performance Trends 

Ƅ  Power Density       [kW/dm3]  
Ƅ  Power per Unit Weight    [kW/kg]  
Ƅ  Relative Costs    [kW/$] 
Ƅ  Relative Losses  [%] 
Ƅ  Failure Rate            [h -1]  

 

ƴ  Performance  Indices 

[kgFe    /kW]  
[kgCu    /kW] 
[kgAl         /kW] 
[cm2

Si     /kW] 

Ʒ
 

Ʒ 

Environmental Impactµ 
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Ʒ Performance Improvements (1) 

Ƅ  Telecom Power Supply Modules: 
     Typ. Factor 2 over 10 Years 

 

ƴ  Power Density 
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Ʒ Performance Improvements (2) 

Inefficiency (Losses)µ 

 

ƴ  Efficiency 

Ƅ   PV Inverters: Typ. Loss Red. of 
      Typ. Factor 2 over 5µ10 Years 
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Ʒ  Multi-Objective Design Challenge (1)  
 

ƴ   Performances are Approaching Physical Limits (e.g. Efficiency) 
ƴ   Counteracting Effects of Key Design Parameters  
ƴ   Mutual Coupling of Performance Indices - Trade-Offs 

Ą  Large Number of Degrees of Freedom / Multi -Dimensional Design Space  
Ą  Full  Utilization of Design Space only Guaranteed by  Multi-Objective Optimization   
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Ʒ  Multi-Objective Design Challenge (2)  
 

ƴ   Performances are Approaching Physical Limits (e.g. Efficiency) 
ƴ   Counteracting Effects of Key Design Parameters  
ƴ   Mutual Coupling of Performance Indices - Trade-Offs 
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ƴ       Specific Performance  
      Profiles / Trade-Offs 
      Dependent on Application 
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Ʒ  Multi-Objective Design Challenge (3)  


