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 Global installed wind capacity of 369 GW in 2014 [1]. 

 Generator types:  Synchronous or Asynchronous . 

 Doubly Fed Induction Generator. 

 

Introduction 

  EMLAB -  Stellenbosch University 2 

 
 
 
 



Doubly Fed Induction Generator 
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Working principle: 

 Variable speed. 

 Stator and rotor connected to sources. 

 Control rotor current. 

 

 



DFIG Disadvantages 
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 Use of slip rings and brushes - increased maintenance  

 Most common cause of downtime of the generator [2]. 
 



Rotating Transformer Concept 
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 Rotating transformer used to replace slip rings 

 Provides magnetic coupling 

 No mechanical contact - no wear. 



Rotating Transformer Concept 
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 Axial  Radial  

 Concept first proposed in 1971 for aerospace applications. 

 Air gap between primary and secondary side to allow rotation. 

Standard 



Rotating Transformer Design 
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Limitations: 

 Previously high frequency applications. 

 Transformer size is inversely proportional to frequency. 

 Material constraints. 

 Adverse effect of air gap on transformer operation. 

Optimal Design: 

 Maximum efficiency 

 Minimal size 
 

 



Design Analysis 
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Methodology developed to find optimal design: 

 Adjusted from classical optimal transformer design. 

 Operating point that minimises losses and size. 

 Evaluation and minimising of air gap effects. 
 



Design Analysis 
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Design Analysis 
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Design Analysis 
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Design Analysis 
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Conclusions and future work 
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 Methodology developed to minimize size while 
maintaining low losses.  

 Results in smaller core area than classic design approaches. 

 Design addresses and mitigates air gap effect. 

 

Future work: 

 Prototype to be built and tested. 

 Tested in conjunction with induction machine 
 
 



Questions 
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