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So, the equivalent circuit is now; source D3, load D4 and back. So, in the first half or from alpha 
to pi, current was flowing in this fashion or if I showed in the page, it is T1 load T2. In the second 
half, source current has reversed, pi plus alpha to 2 pi, it is enters … back to 2. 
  
How do we turn off T1? T1 turns off the moment D3 starts conducting. When the potential of B 
becomes higher than potential of E, potential of A, D3 starts conducting. A negative line voltage 
appears across T1. Hence, this set of common turn off process is known as line commutation. 
Why it is line commutation? I am using the input line voltage itself to turn off the conducting 
thyristor. There are other processes that we will see sometime later, other processes of turning 
off the thyristor, we will see later. So, this is known as line commutation. The input voltage itself 
is used to turn off the thyristor, hence, the name line commutation. 
 
The source current wave form; pi to alpha to pi, it is I0, pi plus alpha to 2 pi, it is I0 in the negative 
direction. What happens again at omega t is equal to 2 pi? At omega t is equal to 2 pi plus, 
potential of B becomes less than potential of A, may be. But then, T1 is not triggered. T1 is 
triggered at only after alpha, 2 pi plus alpha. Till then, we have open circuit here. So, potential of 
A does not appear at the cathode of D3. So, D3 starts continuous to conduct. 
 
I repeat, D3 continuous to conduct, whereas in the lower half we have an uncontrolled device D2, 
a common anode configuration. So, immediately D2 starts conducting. The moment D2 starts 
conducting, a negative line voltage appears across T4, T4 turns off. So, current again starts 
flowing in D3 and D2. So, from 2 pi to 2 pi plus alpha, D3 and D2 continuous to conduct. Voltage 
applied to the load is 0. T4 is again commutated or turned off using the line voltage, hence, the 
name line commutation. 
  
So, if I plot the duration of diode conduction with time, you will find that D2 starts conducting. If 
I plot D, D3 starts conducting at pi, continuous to conduct till 2 pi plus alpha. Please, this should 
be ID3, sorry about that, it should be ID3. So, D3 starts conducting at pi plus, it continuous to 
conduct till 2 pi plus alpha. Please correct it, this is D2 and this is D3, D2 D3, sorry, 2 pi plus alpha, 
whereas, thyristor conducts from alpha to pi itself.  
 
So if I see, if you see, in 1 circuit some devices are conducting for a longer duration and some 
devices conduct for a very short duration. Magnitude of the current that is flowing through 
device is same. I have assumed load to be highly inductive. So, load current is constant and repel 
free, magnitude is I0. So, average current rating of thyristor is less than the average current rating 
of the diodes, because they conduct for a shorter duration.  
 
Somehow, that is not desirable. In 1 circuit, average current rating of some device is different 
from that of the others. There is a small mistake here, D1 this should be D1, D2, D3. So, here D3 
and D2 start conducting and here T4 and D3. So, this is the current wave form of ID3.  
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