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Lecture - 1 

Power Electronics 

 
 
Hello, I am B.G. Fernandez. I am with the department of electrical engineering, 
IIT Bombay. For another forty lectures or so, I will be dealing with various 
aspects of power electronics. Now, what is the definition of power electronics and 
what is the goal of power electronics, I will tell you sometime later. Power 
electronics is one of the basic courses in electrical engineering. It is a very 
interesting course, an important course and relatively easier to understand. So, all 
3, in 1 course, very interesting, very important and relatively easy to understand. 
So, it is a very basic course in electrical engineering, it can be termed as course on 
circuits. I will be using Kirchhoff’s voltage law, that is KVL, Kirchhoff’s current 
law, that is KCL and behavior of inductor and capacitor for DC excitation and AC 
excitation. So, these are the prerequisites. Definitely, all this topics you would 
have studied in your eleventh or twelfth standard. 
 
Having said, that power electronics is a basic course, to appreciate this course, 
you need to know or you need to have reasonably a good knowledge on circuit 
theory, good knowledge on electrical machines, power systems, power semi 
conductor devices, little bit of device physics. So, if there are devices, definitely 
you need to know, little bit of analog electronics, digital electronics, control 
theory and microprocessor or micro controllers. So, in this sense, power 
electronics is a multi disciplinary course. So, little bit of almost all the branches 
and all the subjects in electrical engineering is been covered or you need to know 
the various topics to appreciate this course. So, I will not talk much on this course, 
I expect you to explore more about it, during the course. So, the outline of the 
course, I have divided into 6 parts. 
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must be very expensive. Looks like, everything has been driven by economics. 
What is the use of using a variable speed in air conditioners? Or to understand 
that what happens in the window air conditioners that are been directly switched 
on or off.  There is thermostat inside. Temperature is being controlled within a 
band, hysteresis band. When the temperature falls below a certain value, AC is 
put off, temperature starts increasing and when it crosses upper limit, AC is again 
switched on. What is a problem here? Same problems, direct online starting of 
induction machine, voltage dip, voltage cable wire or stress on the cable and 
machine life comes down. Instead, can you vary the speed itself, slowly 
accelerated, so you can now, you can control the temperature, very smoothly. 
Very smooth, control of temperature is possible, air conditioners as well as 
refrigerators.  
What next? slip ring induction machine. When do you go for slip ring induction 
machine? When the power rating is high. For low power motors it is invariably, 
squirrel cage is the constructions, cage rotor. As the power rating increases, slip 
ring induction motors can be used. So, in any induction machines, s times the air 
gap power input is dissipated as heat in the rotor. So, air gap power input is 
approximately equal to input power itself. So, s times the input power is 
dissipated as heat. Now, instead of dissipating as heat, can this power be fed back 
to the source? Yes. Can I recover? What are the power that is there in the power 
that has been dissipated as heats? Can it be fed back to the source or is it possible 
to increase the starting torque and decrease the starting current electronically? 
Yes, our machines teacher has told, connect a resistor r to the slip rings, whereby, 
reducing the starting current and increasing the starting torque. Can you do this 
electronically? See, I am posing various problems to you and at the end. We will 
see, whether this problems can be addressed using power electronics. More on 
this, we will see in the next class.  
Thank you.                                       
 


