
 
 
Fig. 1. Three-phase three-wire circuit, including the instantaneous voltages and currents. 

 
 
 

 
Fig. 2. Experimental system configuration that was designed, built, and tested in 1982 [2]. 

 



 
 

Fig. 3. Experimental waveforms before and after a step change was made in the dc load 

resistor of the thyristor rectifier, where the control angle of the thyristors was kept zero [2]. 

 
 

 
Fig. 4. Experimental harmonic spectra of iSa (left) and ia (right), where three spectra in each 

of the two measured results correspond to the fundamental (50 Hz), 5th-harmonic (250 Hz), 

and 7th-harmonic (350 Hz) currents from the left to the right [2]. 



Equations 

 
The above equations of (1) 

      
  

 
 

 
 

 

 
 

 
 



 
 

 
 

 

 
 

 

      

 

 
 

 
 



 
 
The below equations of (15) 

         

 

 
 
 
 
 

 

 
 


