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3.2 Three-phase Controlled Rectifier 

 3.2.2. Three- phase full – wave fully - controlled rectifier  

The circuit configuration of the three- phase full – wave controlled rectifier is 

shown in Fig.. In this circuit, the thyristor which has the most positive voltage at 

its anode conducts when triggered, and the thyristor with the most negative 

voltage at its cathode returns the load current, if triggered. The waveforms are 

shown in Fig.   

• Commutation of the load current from one thyristor to the next occurs at 

the firing instant, when the incoming thyristor reverse biases the previously 

conducting thyristor.   

• The output dc voltage waveform is determined by the difference of 

potentials of the positive and negative rails.   
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Assuming continuous conduction, the average dc output voltage can be evaluated 

from the general p-phase formula:  

  

This converter operates in quadrants 1 and 4, developing both positive and 

negative polarity dc output voltage. For firing angles,     the converter 

operates in quadrant 1 (giving positive output power, i.e., rectifier operation) and 

for     , the operation is in quadrant 4 (giving negative output power, 

i.e., inverter operation). Operation in quadrant 4 is of course possible only when 
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the load includes an 

active dc source, able 

to source power into the ac supply circuit.  

  

 

  

  

  

  

 

 

 

3. Three- phase full – wave , Half -controlled rectifier  

  
This converter is shown in Fig.7.8. It consists of three thyristors and three diodes 

with freewheeling diode across the load. It gives positive voltage and positive 

current only (not regenerative converter) i.e, it operates in the first quadrant only 

(Fig.7.9).  

   

  

  
  

Fig.7.8  

  

  

The output voltage is given by:  
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