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At omega t is equal to pi plus, since the load is inductive, current continuous to flow. But then, 
the moment instantaneous value of the input voltage is becoming negative, the freewheeling 
diode starts conducting, because you cannot have a positive voltage appearing across the diode, 
because beyond pi, this potential is higher than this potential. 
 
If T conducts, this potential is same as this potential. So, a positive voltage appears across diode, 
not possible, so diode starts conducting, turns of the thyristor T. So, in the entire negative half, 
since the current is continuous, current D conducts. See, I have if there was no diode here, 
thyristor would have continued to conduct. Beyond pi, a negative voltage appeared across the pi, 
decay would have been faster. So, current would have become 0 somewhere in between pi to 2 
pi. So, I have achieved, what I did here? I have connected a freewheeling diode, voltage 
appearing across the load beyond pi is 0. So, the forcing function is 0, current decays slowly. 
Second is, I have used a very large inductor, so current continuous to conduct and that too very 
slowly. What happens in the positive half from 0 to pi? 
  
If I had a diode replacing the thyristor, it would have started conducting at omega t is equal to 0 
plus. In the second cycle or at steady state in the positive 0 crossing, main diode would have 
started conducting. Since the current is continuous, you can trigger the thyristor at omega t is 
equal to 0 plus and when as soon as I trigger the thyristor, in the positive half, now a negative 
voltage appears across D and diode turns off. So, till you trigger the thyristor, source voltage 
does not appear across diode, because we have an open circuit here. We have an open circuit 
across the thyristor, because you have not triggered the thyristor, we have an open circuit here. 
 
So, at steady state current is continuous. From pi to 2 pi freewheeling diode was conducting, it 
continues to conduct till you trigger the thyristor even in the positive half. You can trigger at 
omega t is equal to pi, omega t is equal to 0 plus, you can trigger it. So, till you trigger the 
thyristor, diode, freewheeling diode continuous to conduct even in the positive half. Remember 
this, because we have an open circuit there, T does not conduct, it is not triggered. So, source 
voltage does not appear across the diode, because we have an open circuit, remember. Do not 
make a mistake while drawing the wave form. If your wave forms are correct then you need to 
find out just the average value of it, you have to integrate it. Anyone can do, even an eleventh 
standard or twelfth standard student can do. 
   
The first thing is you need to understand, the how the circuit works? Draw the wave forms, 
having drawn the wave forms correctly, you are through, you are done. Let me tell you 1 thing, 
answer, you may, you can afford to make a mistake while integrating. As a teacher, I may not 
deduct any marks if you make a mistake while integrating. But then, since the, because it is not a 
mathematics, course on mathematics, it is a course on power electronics. Fine, you may, you can 
make a mistake. You can afford to make a mistake. I may try to overlook that. But the, since, it is 
the course on power electronics, I would expect you to draw the correct wave form. 
 
 If the wave form is correct, I know that student knows the subject. He must have made a silly 
mistake in a hurry, he might have made a mistake while integrating, is pardonable. So, try to the 
first point is, draw the wave form, try to understand the functionalities, how the circuit works. 
The second is, draw the correct wave forms, you are done, problem. 
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So, diode continuous to conduct, so at steady state, N cycles are over, from 0 to alpha, D1 was 
conducting, from alpha to pi, thyristor starts conducting and N pi to N pi plus 1 alpha, D1 
continues to conduct. When the source supplies power? Source supplies power only when 
thyristor mean thyristor is conducted. So, thyristor conducts from alpha to pi. So, there is only 1 
pulse in 1 cycle. Even output voltage also, there is only 1 pulse in 1 cycle. So half wave rectifier, 
they also known as single pulse convertor or 1 pulse convertor.  
 
So before solving, we try to see the source current wave form. The moment diode starts 
conducting, source current instantaneously become 0. When the thyristor is conducting, the load 
current is same as source current, it is. So, at the moment thyristor is triggered, diode turns off. 
Whatever the current that is flowing through the diode, starts flowing through the thyristor. So 
instantaneously, it jumps to the load current, increases, follows this load current, reaches a peak 
then starts coming at pi at pi, omega t is equal to pi plus, D starts conducting. Immediately T1 
turns off. This is because I am assuming, in the beginning of my course I told that let us neglect 
the source inductance. If you take the source inductance into account, what happens, we will see 
sometime later. Let us not worry now. 
 
So, source supplies power in only in 1 cycle. There is only 1 pulse per cycle. Input is a sinusoid, 
appears sinusoid, current is a non sinusoid. But then, it supplies only between alpha to pi. There 
is only 1 pulse. So, if I try to take the Fourier series of this wave form, it has an average 
component. In other words, A0 plus the sigma AN into cos omega t plus BN into sin omega t. So, 
if find that if A0 is finite, it has an average component. Average component is nothing but a DC 
component. So, I am drawing a DC component from the source. I will repeat I am drawing a DC 
component from the source. What happens when I draw a DC component from the source? After 
all, this current has to come from transmission lines, transformers, secondary, it as to flow from a 
secondary transformers, what happens? 
 
We will discuss this point in detail. I will solve a very interesting problem sometime later. A 
very interesting problem: putting a diode across the transformer or putting a diode in the 
secondary of the transformer. Apart from the average component, it has other frequency 
components also. Write as Fourier series, A0 plus AN cos omega t sigma plus BN sin omega t. 
you will find that it has other frequency component also. Only the fundamental component that 
D1 sin omega t is responsible for power transfers, because input is odd function that is some sin 
omega t. So, source current which a component of a source current whose frequency is same as 
omega and sinusoidal is responsible for power transfer. 
 
The remaining higher frequency components flow in the transformer, secondary transmission 
lines. The effect of higher frequency components, this higher frequency components are also 
know as harmonics, hence forth I will say the higher frequency components has harmonics. 
These are nothing but the higher frequency components which are present in the source current 
will definitely affect the source and other circuits. The effect of harmonics on other circuits, we 
will discuss in detail sometime later. So we found that now let us solve this problem, source 
current flows from alpha to pi, load current is continuous, increases, decreases. How do I solve? 
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This is the equation, V average is equal to i average into R plus E. So therefore, V average is 21 
volts. Isn’t it? E is 20, i average into R is 1. Therefore, E average is 20. So, what is the average 
value of the output voltage? 0 to alpha it is 0, alpha to 2 alpha to pi, it is Vm sin omega t and pi to 
2 pi, it is 0. So 0 to pi, alpha to pi, Vm sin omega d omega dt, Vm is 230 into root 2, 1 plus cos 
alpha. So, alpha you get it as 53 degrees.  Alpha is equal to 53 degrees. 
 
So by solving this problem, I have brought out various issues. 1 is in a half wave rectifier or 
single pulse converter, average value of the source current is finite. In other words, we are 
drawing a DC component from the source, also there are high frequency component in the source 
current. Effect of DC, effect of high frequency component in the source, we will discuss 
sometime later.  
 
If there is a controlled device here, freewheeling diode conducts even in the positive half cycle, if 
the current is continuous, remember. If the current is continuous, freewheeling diode conducts 
even in the positive half till you trigger the thyristor, because till you trigger the thyristor, source 
voltage does not appear across the diode. So, if the current is continuous is only when the 
thyristor is conducting, input voltage is applied to the load and for the entire remaining entire 
duration, voltage applied to the load is 0. 
 
Thank you. 


