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Introduction 

ɆProject aim 

īCompact and efficient high-power isolated dc-dc converters with a wide voltage 
range.  

ɆTypical applications: 

īElectric vehicles, auxiliary power units (in rail vehicles and ships), renewable 
power generation (distribution and storage of energy) 

ɆRequirements 

īWide voltage range 

īGalvanic isolation 

īBi-directional power flow 

 

 
Candidate topology: Dual Active Bridge (DAB) dc-dc converter 



Topology 
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Single-phase DAB  

- +ZVS over wide voltage range 

- -Large filter capacitors 

- -Switches with a high current rating 

Three-phase DAB  

- +Small filter capacitors 

- +Lower rms current 

- +Power divided over three phases 

- -Small ZVS range for phase-shift modulation 

Dual Active Bridge* (DAB) 

- Utilization of parasitic inductance 

- Buck-boost operation 

- Bidirectional power flow 

- é. 

High power applications 



Impact of winding configurations 
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Investigated winding configurations 
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Waveforms for the investigated winding configurations 
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Waveforms for the investigated winding configurations 
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Waveforms for the investigated winding configurations 



Soft-switching region 

ZVS Input bridge  
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Output bridge  
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Impact on the transformers 

Transformer utilization factor(TUF) Primary winding rms current 


