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1. Scope and Objectives of the Course 

Scope of the course is to introduce students into the theory and applications of Power 
Electronic. All main types of Power Electronics converters are studied, employing 
various teaching methods. The students are required to implement a selection of 
laboratory experiments that cover all the main types of converters, providing relative 
laboratory reports. Furthermore, students are required to complete various assignments, 
dealing with simulating of power electronic circuits using specialized software, solving 
of problems and practical applications. Special emphasis is given to electronic 
constructions of converters through a relevant construction project that students must 
implement. 

Objectives: 
 Recognize and describe the power semiconductor devices  
 Explain the principles of power electronics  
 Explain in detail the basic functions of all types of power converters 
 Assess and evaluate the individual circuits of every power converter category 
 Implement experiments in the laboratory and analyze their operation  
 Simulate basic power electronics circuits  

 
The course outcomes are: 
 

1. Introduction the basics of power electronic devices 
2. Express the design and control of rectifiers, inverters 
3. Design of power electronic converters in power control   
    applications 
4. Ability to express characteristics of SCR, BJT, MOSFET and  
    IGBT 
5. Ability design AC voltage controller and Cyclo Converter 
6. Ability to design Chopper circuit, Inverter circuit 

 
2. Textbooks 

TB1:  
TB2: ' by . S. Bimbhra,  Khanna 

 Reference Books  
RB1:  Power Electronics: Converters, Applications, and Design by Ned Mohan, Tore M. Undeland, 
William P. Robbins, 3rd, Wiley  
 

Other readings and relevant websites 

S.No. Link of Journals, Magazines, websites and Research Papers  
1. https://in.mathworks.com/help/physmod/sps/ug/simpowersystems-block-

libraries.html?requestedDomain=true 

2. http://digital-library.theiet.org/content/journals/iet-pel 
3. http://nptel.ac.in/courses/108105066/ 
4. http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?reload=true&punumber=63 
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5. Course Plan  
 

Lecture 
Number 
 

Date of 
Lecture 

Topics Web Links for video 
lectures 

Text Book / Reference 
Book / Other reading 
material 

 Page 
numbers of 
Text Book(s) 

Assignment 1 
1-4  Introduction to thyristor and 

control circuits 
http://nptel.ac.in/cours
es/108101038/4  

TB1, RB1,TB2 RB1:596-
612 
TB1:307-
343 
TB2:132-184

   Introduction to thyristor 
and control circuits : 
terminal characteristic, rating 
and protection 

   

Assignment 2 
5-10  Thyristor firing 

circuitTriggering 
http://nptel.ac.in/course
s/108101038/5  
 

TB1, RB1,TB2 TB2:213-
236 
 

  Thyristor firing circuit: 
Triggering circuit suitable for 1 
phase and 3 phases fully 
controlled converters. 

   

Assignment 3 

Mid-Semester Exam 
11-21  Converters http://nptel.ac.in/course

s/108101038/10  
http://nptel.ac.in/course
s/108101038/11  

TB1, RB1,TB2 TB2:272-
379 

  Uncontrolled three phase 
power rectifiers, 1 phase & 3 
phase line commutated A.C to 
D.C converters. 

   

Assignment 4 
22-30  Inverters http://nptel.ac.in/course

s/108101038/33 
http://nptel.ac.in/course
s/108101038/34 
http://nptel.ac.in/course
s/108101038/35 
http://nptel.ac.in/course
s/108101038/36 
 

TB1, RB1,TB2 TB2 :454-
537 

  Basic Bridge inverter circuit 1 
phase & 3 phase phase 
McMurray-Bedford method of 
Communication, pulse width 
modulation inverters. Series 
inverter gating circuits. 

http://nptel.ac.in/course
s/108101038/37 
http://nptel.ac.in/course
s/108101038/38 
 

  

 
31-39  Choppers  TB2:380-453 141-202 
  Types of choppers, steady state 

analysis of type A chopper, 
communication methods, 
chopper control of D.C. Motor. 
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40-44  Other applications   TB2:557-
588,589-
608 

  A.C., voltage regulator, cyclo-
converter. 

    

 
45-46  Application  TB1, RB1,TB2 TB2:651-

753 
  Thyristors for industrial drives    

Tutorial  0 
Tutorial  0, Assignment 07 

 

1. Evaluation Scheme: 

Component 1* Sessional Test (ST)* 20 

Component 2 Assignment  Evaluation 10 

Component 3** End Term Examination** 70 

 Total 100 

 
 

SYLLABUS 
 

Topics No of lectures Weightage 

Introduction to thyristor and control circuits : terminal 
characteristic, rating and protection 

4 10% 

   

Thyristor firing circuit : Triggering circuit suitable for 1 phase 
and 3 phase fully controlled converters 

6 10% 

   

Converters : Uncontrolled three phase power rectifiers, 1 
phase & 3 phase line commutated A.C to D.C converters 

10 20% 

   

Inverters: Basic Bridge inverter circuit 1 phase & 3 phase 
phase McMurray-Bedford method of communication pulse 
width modulation inverters. Series inverter gating circuits 

8 20% 

   

Choppers : Types of choppers, steady state analysis of type A 
chopper, communication methods, chopper control of D.C. 
Motor 

8 20% 

   

Other applications A.C., voltage regulator, cyclo-converter 4 15% 

   

 Application of thyristors for industrial drives 2 5% 
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 This Document is approved by: 

 

Designation Name Signature 

Course Coordinator Dr. N KUMAR  

H.O.D DR. YAGYANAND SHARMA  

Dean DR. JAGNANAND JHA  

Date 22-06-2018  

 

 
Evaluation and Examination Blue Print: 
Internal assessment is done through quiz tests, presentations, assignments and project work. 
Two sets of question papers are asked from each faculty and out of these two, without the 
knowledge of faculty, one question paper is chosen for the concerned examination. The 
components of evaluations alongwith their weightage followed by the University is given 
below 
Sessional Test    20% 
Internals    10%  
End term examination   70% 
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LECTURE PLAN 

 
Topics Lecture 

Number 
Date on which the 
Lecture was taken 

Introduction to thyristor and control circuits   
Introduction  1  
terminal characteristic 2  

rating 3  
protection 4  
Thyristor firing circuit   
Introduction  5  
Triggering circuit suitable for 1 phase converters 6-8  
Triggering circuit suitable for  3 phase fully controlled converters 9-11  
Converters   
Introduction, Uncontrolled three phase power rectifiers 12-13  
1 phase line commutated A.C to D.C converters 14-17  
3 phase line commutated A.C to D.C converters                                                              17-20  
Inverters   
Basic Bridge inverter circuit 1 phase & 3 phase phase McMurray-
Bedford method of communication pulse width modulation 
inverters 

21-24  

Series inverter gating circuits 25-28  
Choppers   
Introduction 29  
Types of choppers 30-31  
steady state analysis of type A chopper 32-33  
communication methods, chopper control of D.C. Motor 33-36  
Other applications   
A.C., voltage regulator, 37-38  
cyclo-converter 39-40  
Application   
thyristors for industrial drives 41-42  
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