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So, since T3 and T4 are conducting, potential of B is same as the positive DC bus and potential of 
A is same as the negative DC bus and we know that in the positive half, potential of B is less 
than that of potential A. So, we get minus or negative of the input voltage or we get output 
voltage is VBA. VBA, this is VBA. So, this is the output voltage, negative, till you trigger the 
incoming T1 and T2 thyristors.  
 
Remember, in the positive half though potential of A is higher than potential of B, we have a 
common cathode configuration. It is fine but then T1 is in blocking mode. In the sense, we have 
not applied the trigger pulse to T1, so T3 continuous to conduct. Same is true in the lower half.  
 
Just prior to alpha, what was the output voltage? Output voltage was VBA. Now, at alpha we have 
triggered T3 in the upper half and we have triggered, sorry, in the upper half we have triggered T1 

and in the lower half we have triggered T2. The moment you trigger T1, potential of A is the same 
as the positive DC bus that is the cathode potential of T3 and a positive voltage appears sorry a 
negative voltage appears across T3, it turns off. Hence, the name line commutation.  
 
So, at alpha plus T1 and T2 starts conducting. Another potential, load potential is VAB. Let me 
repeat, just prior to alpha, output voltage was VBA because T3, T4 were conducting. Immediately 
after alpha, the output voltage is VAB. So at that instant, input voltage is VAB, this value. So 
instantaneously, this voltage jumps to VAB. So, once the devices are turned on, output voltage is 
same as the input voltage. It is Vm sin omega t till pi plus alpha. So, whatever that happened at 
alpha will happen at pi plus alpha and the processes continuous. 
      
So, from alpha to pi, T1 and T2 and at pi plus alpha to 2 pi plus alpha, it is T3 T4. What is the 
conduction period of each device? Conduction angle or each device conducts for pi radians. This 
is this thyristor current wave form, I have assumed that the current is constant and ripple free. So, 
thyristor T1 starts or T2 starts from alpha to pi plus alpha. When the thyristors are on, source 
current is same as the load current. So, it is just a square where it is continuous, unlike in half 
controlled bridge. 
 
In half controlled bridge; from alpha to pi sorry alpha to pi, it is the load current, from pi to pi 
plus alpha, it is a freewheeling period. Source does not supply power and again from pi plus 
alpha to 2 pi is the same load current flows from the source. So, see the difference in the load. 
The source current is a continuous wave form. How does a fundamental component of Is looks 
like? It is a sinusoid, starts, it cuts that x axis at alpha itself, something like this. What is the 
value of the output voltage, average value of the output voltage? I need to integrate this wave 
form.  
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