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Vision of the Department:  
“Empowerment of women in the field of Electrical and Electronics Engineering by imparting core 
value based quality technical education to meet global needs.”   
Mission of the Department: 
M1: To pursue excellence in electrical and electronics engineering education and research by 
providing positive and professional quality technical education 
M2: To enhance learning through practice of cutting edge technologies in Electrical and 
Electronics engineering with multidisciplinary approach to meet industry requirement. 
M3: To conduct individual and team activities that enhances the personality and professional 
skills. 
PROGRAMME EDUCATIONAL OBJECTIVES: 
PEO I: To provide a good foundation in mathematics, sciences and Engineering fundamentals to 
make them globally competent and excel in their chosen profession. 
PEO II: To inculcate ethical values and aptitude for lifelong learning that enables them to stay 
abreast with latest technology needed for successful professional career. 
PEO III: To encourage students towards importance of power sector, green and energy efficient 
sources and to train them in critical issues of power system automation and energy management. 
PEO IV: To equip graduates with the communication skills and team work with multi-disciplinary 
approach and zeal to provide solutions for engineering problems. 
PROGRAM OUTCOMES: 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 
fundamentals, and an engineering specialization to the solution of complex engineering 
problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze complex 
engineering problems reaching substantiated conclusions using first principles of 
mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering problems 
and design system components or processes that meet the specified needs with appropriate 
consideration for the public health and safety, and the cultural, societal, and environmental 
considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge and 
research methods including design of experiments, analysis and interpretation of data, and 
synthesis of the information to provide valid conclusions. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 
modern engineering and IT tools including prediction and modeling to complex 
engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual knowledge to 
assess societal, health, safety, legal and cultural issues and the consequent responsibilities 
relevant to the professional engineering practice. 



7. Environment and sustainability: Understand the impact of the professional engineering 
solutions in societal and environmental contexts, and demonstrate the knowledge of, and 
need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 
norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a member or 
leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities with the 
engineering community and with society at large, such as, being able to comprehend and 
write effective reports and design documentation, make effective presentations, and give 
and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of the 
engineering and management principles and apply these to one’s own work, as a member 
and leader in a team, to manage projects and in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage 
in independent and life-long learning in the broadest context of technological change. 

Program specific program outcome 

PSO 1: Able to conceptualize, design, analyze and create energy efficient and ecofriendly 
power and energy systems by employing control strategies related to power electronics, power 
systems applications for societal and industrial requirements. 

PSO 2: Able to provide technical solutions to complex electrical and Electronics engineering 
problems with the application of innovative engineering and management techniques for 
sustainable development. 
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(2)  OUTCOMES:  
       

(3) SCOPE:  
 
 

The subject of Power Electronics is the merger of the field of electrical power system and solid 
state electronic devices. It is the discipline that involves the study, analysis, and design of circuits 
that convert electrical energy from one form to another. 

 
(4) PREREQUISITES: 
 

Knowledge of semiconductor materials and Electronic Devices and Circuits          
 
 

(5)       SYLLABUS: 
 

(5.1) SYLLABUS – JNTUH:  
 

UNIT – I  
Power Semi-Conductor Devices and Commutation Circuits: Thyristor - Silicon Controlled 
Rectifiers (SCR’s) - BJT - Power MOSFET - Power IGBT and their characteristics and other 
thyristor - Basic theory of operation of SCR - Static characteristics – Turn-on and Turn-off 
methods- Dynamic characteristics of SCR - Turn on and Turn off times -Salient points. Two 
transistor analogy of SCR - R, RC, UJT firing circuits - Series and parallel connections of SCRs - 
Snubber circuit details – Specifications and Ratings of SCR, BJT, IGBT - Numerical problems – 
Line Commutation and Forced Commutation circuits.  
 
UNIT – II 
Single Phase Half Wave Controlled Converters: Phase control technique - Single phase Line 
commutated converters - Half wave controlled converters with Resistive, RL load  and RLE load - 
Derivation of average load voltage and current -Active and Reactive power inputs to the 
converters without and with Freewheeling Diode - Numerical  problems  
 

Single Phase Fully Controlled Converters: Fully controlled converters, Midpoint and Bridge 
connections with Resistive, RL loads and RLE load - Derivation of average load voltage and 
current – Line commutated inverters, semi-converters, active and Reactive power inputs to the 
converters, Effect of source inductance – Expressions of  load voltage and current - Numerical 
problems.  
 

Three Phase Line Commutated Converters: Three phase converters - Three pulse and six pulse 
converters and bridge connections  with R, RL load voltage and current with R and RL load and 
RLE loads - Semi Converters, Effect of Source inductance–Dual converters Waveforms - 
Numerical Problems  
 
UNIT – III  
AC Voltage Controllers: AC voltage controllers – Single phase two SCR’s in anti parallel with R 
and RL loads ,  modes of operation of Triac – Triac with R and RL loads – Derivation of RMS 
load voltage, current and power factor- wave forms , Numerical problems- Single phase and three 
phase cycloconverters (principle of operation only).  
 
UNIT – IV  
Choppers: Choppers – Time ratio control and Current limit control strategies – Step down 
choppers- Derivation of load voltage and currents with R, RL and RLE loads- Step up Chopper – 
load voltage expression. Morgan’s chopper – Jones chopper - Oscillation choppers (Principle of 
operation only) waveforms –– AC Chopper – Problems  
 
 
 
 



 
UNIT – V 
 Inverters: Inverters – Single phase inverter – Basic series inverter, parallel Capacitor inverter, 
bridge inverter – Waveforms,. Simple bridge inverters, Voltage control techniques for inverters- 
Pulse width modulation techniques – Numerical problems. 
 

(5.2) SYLLABUS – GATE  

 Characteristics of semiconductor power devices: Diode, Thyristor, Triac, GTO, MOSFET, 
IGBT; DC to DC conversion: Buck, Boost and Buck-Boost converters; Single and three 
phase configuration of uncontrolled rectifiers, Line commutated thyristor based 
converters, Bidirectional ac to dc voltage source converters, Issues of line current 
harmonics, Power factor, Distortion factor of ac to dc converters, Single phase and three 
phase inverters, Sinusoidal pulse width modulation. 

 
(5.3) SYLLABUS – IES 
 

Semiconductor power diodes, transistors, thyristors, triacs, GTOs, MOSFETs and IGBTs – 
static characteristics and principles of operation, triggering circuits, phase control 
rectifiers, bridge converters – fully controlled and half controlled, principles of choppers 
and inverters, basis concepts of adjustable speed dc and ac drives, DC-DC switched mode 
converters, DC-AC switched mode converters, resonant converters, high frequency 
inductors and transformers, power supplies. 
 

 

 (6) SUGGESTED REFERENCE BOOKS: 

 Text Books (Prescribed by JNTUH/Faculty) 

                         BOOK TITLE WITH AUTHOR & EDITION 

A1 Power Electronics, Dr. P. S. Bimbhra, Khanna Publishers 

A2 Power Electronics Devices, Circuits and Industrial applications, V.R. Moorthi, 
Oxford University Press. 

A3 Power Electronics, M.D. Singh & K.B. Kanchandhani, Tata Mc GrawHill 
Publishing Company 

A4 Power Electronics, Vedam Subramanyam, New Age International (P) Limited, 
Publishers 

A5 Power electronic circuits, devices and applications, MH Rashid, PHI. 

 

(7) WEBSITES  &  E-BOOKS : 
 

                                               Web sites 

B1 www.mit.edu.in 

B2 www.circuit-magic.com 

B3 http://www.ewh.ieee.org/r10/delhi/tu.html 



B4 http://www.unipune.ac.in/Power_Electronics_and_Drives 

B6 www.soe.stanford.edu 

B7 www.iitk.ac.in 

B8 https://nptel.ac.in/courses/108108077/ 

 
 

(8)  SUBJECT  EXPERT DETAILS:(INTERNATIONAL/ NATIONAL/ REGIONAL) 
 

C1 Dr.. Kamalesh Hatua, Professor in electrical & Electronics Department 
IIT Madras 

C2 Dr.  Baylon G. Fernandes, Professor & Head in Department of Electrical 
Engineering IIT Bombay, Powai Mumbai  

C3 Dr.Saly George , Professor in Department of Electrical Engineering National 
Institute of Technology, Calicut 

C4 Radhika Sudha ,Assistant Professor, Department of electrical and electronics 
engineering, BITS Hyderabad 

  
 

(9) JOURNALS: (NATIONAL / INTERNATIONAL/REGIONAL) 
 

                               Title of the Journal 

D1 Journal of Power Electronics 

D2 International Journal of Power Electronics and Drive Systems 

D3 IEEE transactions  on Power Electronics 

D4 Indian Journal of Electrical Engineering 

D5 IET Power Electronics 

 
 

(10) QUESTION BANK: 
 

UNIT – I (Objective questions) 
 

1. An SCR is a__________. 
2. For an SCR, dv/dt protection is achieved by_________________. 
3.  With the anode positive with respect to the cathode & the gate circuit open, the SCR is said 

to be in the___ 
4. In a thyristor ratio of holding current to latching current__________. 
5. When a thyristor is reverse biased the number of blocked p-n junction is ________. 
6. Two transistors connected back to back is called 
7. In a thyristor anode current is made of ________ and ________ 
8. During forward blocking state, the thyristor is associated with __________ 



9. The process of bringing an ON thyristor to its OFF state by another thyristor is called 
______.  

10. In case of series contribution SCR’s string efficiency is less due to ___________ distribution. 
 
UNIT – I (Descriptive questions) 
 

1. Explain the structure and operation of turn on and turn off characteristics of SCR. 
2. Explain the switching performance of BJT with relevant waveforms indicating clearly the 

turn on, turn off times and their components. Compare the performance characteristics of 
MOSFET with BJT 

3. What is commutation? What are the different types of commutation techniques? Discuss and 
differentiate the natural commutation and forced commutation. 

4. What is the importance of Surge current rating of a thyristor, explain in detail? A thyristor has 
half-cycle surge current rating of 1000mA for a 50Hz supply. Calculate its one-cycle surge 
current rating and i2 t rating. 

5. Draw the circuit diagram of Class B commutation. State the function of each commutating 
components. 

6. Draw and explain the circuit diagram of Class C commutation 
7. Draw and explain the gate triggering characteristics of SCR. Explain dv/dt triggering and 

light triggering of SCR 
8. A BJT has current gainβ=40. The load resistance RC=10Ω, dc supply voltageVcc=130V and 

input voltage to base circuit VB=10V. for VCES=1V and VBES=1.5V, calculate: i. the value 
of RB for operation in the saturation state ii. the value of RB for an overdrive factor 5 iii. 
forced current gain 

9. Explain the necessity of series and parallel connection of SCRs. b) What is String efficiency 
in series and parallel connections? c) What are the problems arising in series and parallel 
connections. 

10. It is required to operate 250A SCR in parallel with 350A SCR with their respective on state 
voltage drops of 1.6V and 1.2V. calculate the value of resistance to be inserted in series with 
each SCR so that the share the total load of 600A in proportion to their current ratings 

 
 
UNIT – II (Objective questions) 
 
1. In a single phase semi converter for continuous conduction freewheeling diode conducts 

for_________. 
2. In circulating current type of dual converter, the nature of voltage across reactor is________. 
3. The diode in a RL load full converter is used for ___________________ 
4. A1-φ half wave converter feeding with resistive load the average output voltage is ________ 
5. During the overlapping period, the output voltage of a 1-φ fully controlled Bridge rectifier is 

________ 
6. With the anode positive with respect to the cathode & the gate circuit open, the SCR is said to 

be in the____. 
7. The average output voltage is maximum when SCR is triggered at ωt =___________. 
8. In the method of phase control, the phase relationship between ___ & ___ is controlled by 

varying the firing angle. 
9. A single-phase full controlled converted with RLE load will act like a line-commutated 

inverter when the firing angle α______. 
10. In inverter operation, with output voltage = Vo and a RLE load connected ______________. 

 UNIT – II (Descriptive questions) 
   
1. Explain the operation of a single phase full wave mid-point converter with R load with the 

help of circuit and output waveforms with respect to supply voltages. 



2. Explain the operation of a single phase half wave converter for R-load with neat circuit 
diagram and necessary waveforms. b) Obtain the output average voltage and current of a 
single phase half wave converter for R-load for α = 300 

3. Describe the operation of a single phase two pulse midpoint converter with relevant 
waveforms. 

4. Derive the expressions for the following performance factors of single phase fully controlled 
bridge converter (a) input displacement factor (b) input power factor (c) voltage ripple factor 
(d) active power input (e) Reactive power input 

5. Describe the operation of a single phase two pulse midpoint converter with relevant 
waveforms. Derive an expression for average output voltage. 

6. What are the features of Half-controlled converters over full controlled converters? 
7. What do you mean by the requirement of reactive power for a converter? Why at all it is 

required, even for purely resistive load? 
8. Explain the operation of dual converter with neat sketch. 
9. Bring out the features of Free-wheeling diode used in converters. 
10. a) Explain the operation of three phase fully controlled bridge converter with RL loads. b) 

Illustrate in detail with discontinuous conduction mode with associated waveforms. 
 
UNIT – III (Objective questions) 
 

1. AC voltage controller’s convert______. 
2. The AC voltage controllers are used in __________ applications. 
3. A device that converters ac to ac with variable frequency 
4. High frequency gating uses a_______. 
5. The single phase mid-point type cycloconverters uses __________ number of SCRs. 
6. The single phase bridge type cycloconverters uses __________ number of SCRs. 
7. A single-phase half wave voltage controller consists of______. 
8. A single phase voltage controller has input of 230 V and a load of 15 Ω resistive. For 6 cycles 

on and 4 cycles off, determine the average value of SCR current. 
9. Sequence control of ac voltage controllers is employed for the improvement of ___________. 

  10. Applications of cycloconverters include________. 
 
UNIT – III (Descriptive questions) 
 

1. What is an AC voltage controller? Explain the operation of single phase AC voltage 
controller with RL load. 

2. What are the effects of load inductances on the performance of AC voltage controllers? 
3. For a voltage controller, feeding a resistive load, draw the waveforms of Source voltage, 

gating signals, output voltage and voltage across the SCR. Describe the working with 
reference to waveforms drawn. 

4. Explicate the principle of ON-OFF control used in a.c. voltage controller. 
5. What is cyclo-converter? What are its limitations? 
6. Explain the different modes of operation of a TRIAC. 
7. Describe the operation of three phase Cyclo-converter with neat circuit diagram. Also draw 

the neat waveforms 
8. What are the merits and demerits of a cyclo-converter? Why is it not popular? 
9. Explain the working of single phase bridge type cyclo-converter with RL load for a) 

Continuous conduction and for b) Discontinuous conduction with the help of neat circuit 
diagram and relevant output waveforms. 



10. a) Derive the expressions for the Power dissipated in the load, for a single phase AC 
voltage controller feeding Resistive-inductive load for discontinuous operation of current. 
b) Enlighten the operation of the above circuit for continuous current conditions.  

 
UNIT – IV (Objective questions) 
 

1.  Choppers converter__________. 
2.  A chopper may be thought as a_________. 
3.  Duty cycle of a chopper is________. 
4.  The load voltage of a chopper can be controlled by varying the 
5.  The values of duty cycle (α) lies between_________. 

6.   If T is the time period for a chopper circuit and α is its duty cycle, then the chopping 
frequency is______. 

7.   In case of TRC (Time Ratio Control), _________ is varied 
8.  In case of variable frequency system __________ is varied. 
9.  The type-C chopper or two quadrant type-A chopper has____________. 
10.  A step-down chopper is also called as a____________ 
 

UNIT – IV (Descriptive questions) 
 

1. Describe the principle of step-up chopper. Derive an expression for the average output 
voltage in terms of input dc voltage & duty cycle. 

2. Describe the principle of step-down chopper. Derive an expression for the average output 
voltage in terms of input dc voltage & duty cycle.  

3. Explain the working of current commutated chopper with aid of circuit diagram and 
necessary waveforms. Derive an expression for its output voltage 

4. Explain the working of voltage commutated chopper with aid of circuit diagram and 
necessary waveforms. Derive an expression for its output voltage.  

5. Describe the working of four quadrant chopper with neat sketch. Understand 3 6 Describe 
the step up and step down chopper with neat diagram.  

6. Explain the operation of an AC chopper with neat sketch and waveforms 
7. Enumerate the demerits of Morgan chopper compared to Jones chopper. 
8. Explain the effects of source and load inductance on the operation of a chopper. 
9. Explain the control techniques used in choppers 
10. With the help of circuit diagrams, discuss the operation of class-C and class –D chopper. 

 
UNIT – V (Objective questions) 
  

1.  Line-commutated inverters have_____________. 
2.  In a single pulse modulation of PWM inverters, fifth harmonic can be eliminated if pulse 

width is equal to ____. 
3.  In single pulse modulation of PWM inverter, the pulse width is 120 degrees. For an input 

voltage of 220V dc, the rms value of output voltage is __________. 
4.  In a VSI (Voltage source inverter)_________. 
5. The output current wave of a single-phase full bridge inverter on RL load is 

___________. 
6. Find the conduction time of the diodes if the SCRs are fired at 0 and T/2 respectively in a 

single phase half wave inverter with R load________. 
7. The shape of the output voltage waveform in a single PWM is________. 



8. In case of a single-pulse width modulation with the pulse width = 2d, the peak value of the 
fundamental component of voltage is given by the expression________. 

9. In current source inverters (CSIs), the output voltage’s_______. 
10. In current source inverters________. 

  
UNIT – V (Descriptive questions) 
 

1. Describe the operation of series inverter with aid of diagrams. Describe an expression for 
output frequency, current and voltages. What are the disadvantages of basic series inverter. 

2. Draw and explain the circuit diagram of single phase half and full bridge inverter. b) 
Compare series and parallel inverter on the basis of circuit components, current rating, type 
of communication and type of O/P waveforms. 

3. Explain the operation of 3 phase bridge inverter for 180 degree mode of operation with aid 
of relevant phase and line voltage waveforms. 

4. Explain the operation of 3 phase bridge inverter for 120 degree mode of operation with aid 
of relevant phase and line voltage waveforms. 

5. State different methods of voltage control inverters. Describe about PWM control in 
inverter. 

6. Describe the pulse width modulated and sinusoidal pulse width modulated inverter. b) 
What are the advantages and disadvantages of sinusoidal pulse width modulation 
technique? 

7. Describe the operation of basic parallel inverter with neat diagram. 
8. Compare Single pulse width modulation over multiple pulse width modulation technique. 
9. Compare the advantages and disadvantages of half bridge and full bridge inverter. 
10. Which of the schemes gives better quality of voltage and current? 

 
 (11) Assignment Questions: 
 
Assignment-I 
 

1. a)  Draw dynamic characteristics of SCR during turn off. Explain how turn off process can 
be carried out?  
b)  Explain the two-transistor analogy of SCR 
2. a) List out at least two merits of IGBT over MOSFET. 
b) What will happen if one of the SCR has large delay time in parallel SCRs? Explain the 
convenient method of triggering parallel connected SCRs.     
3. a) What is a forced commutation? What are the advantages of forced commutation for ac-
dc converters? 
b) What are the advantages of Freewheeling diode? 
4. a) What is meant by overlapping period in phase controlled converters? 
b) Explain the operation of single phase fully controlled converter with RL load. Derive the 
output voltage and current expressions for firing angle of 45 degrees. 
5. a) What is symmetric-angle control of converters? 
b)  Explain the operation of 3- phase half-wave converter for resistive load with necessary 
waveform and circuit diagram. 
6. a) What are advantages and disadvantages of cyclo-converter as compared to ac voltage                 
controllers. 
b) Draw the circuit of single phase voltage controller with antiparallel connection of two 
thyristor and an R-L load. Explain its working. Sketch load voltage and load current 
waveforms. Derive an expression for output voltage 

 
 



Assignment-II 
 
1. a) What is an Ac voltage controller? List some of its industrial applications. Enumerate its 
merits and demerit 
b) Describe the operating principle of single-phase to single-phase step-up cycloconverters with 
the help of mid-point and bridge type configuration. Illustrate your answer with appropriate circuit 
and waveforms. 
2. a) What are the different kinds of power losses in Choppers? 
b) Derive expressions for minimum and maximum values of load current in a  step down chopper 
with R-L-E load. 
3. a) Write down the expressions for average output voltage for step down chopper and step  up 
chopper. 
b) Write short notes on i) Jones chopper and ii) current limit control of dc-dc converter. 
4. a) Draw a schematic diagram of a single phase ac chopper and discuss in brief with output 
voltage and current waveforms. 
b) Draw the circuit of class-B commutation circuit. Explain how thyristor is commutated in class-
B chopper. What are disadvantages of this commutation circuit? 
5. a) What are the applications of parallel inverter? 
b) Explain the operation of single phase bridge inverter with the help of load voltage and load 
current waveforms for R-L Load. 
6. a) What are the effects of eliminating lower order harmonics? 
b) Explain the operation of single pulse modulation of inverter with neat diagram. 
 
 
(12) Tutorial Questions: 
 
Tutorial I: 
1. A BJT has current gainβ=40. The load resistance RC=10Ω, dc supply voltage Vcc=130V and 
input voltage to base circuit VB=10V. for VCES=1V and VBES=1.5V, calculate: 
 i. the value of RB for operation in the saturation state ii. the value of RB for an overdrive factor 5 
iii. forced current gain 
2. Class B commutation has C= 20µF and L=5µH. initial voltage across capacitor is Vs=230V for 
a constant load current of 300A, calculate 
 i. Conduction time for the auxiliary thyristor ii. Voltage across the main thyristor when it gets 
commutated and  iii. The circuit turn off time for the main thyristor   
 

Tutorial II: 
1. A single phase transformer, with secondary voltage of 230V, 50Hz, delivers power to load 
R=10Ω through a half-wave controlled rectifier circuit. For a firing angle delay of 60o, determine  
(i) the rectifier efficiency (ii) form factor (iii) voltage ripple factor (iv) transformer utilization 
factor and (v) PIV of thyristor. 
2. A three phase fully controlled bridge converter is connected to three phase ac supply of 400V, 
50Hz and operates with a firing angle α =π/4. The load current is maintained constant at 10a and 
the load voltage is 360V, compute: (i) Source inductance Ls  (ii) Load resistance R,(iii) Overlap 
angle,µ. 
 
Tutorial III: 
1. A single phase voltage controller is employed for controlling the power flow from 230V, 50Hz 
source into a load circuit consisting of R=3 Ω and  L=4 Ω. Calculate  
(i) the range of firing angle (ii) the maximum value of rms load current (iii) the maximum power 
and power factor (iv) The maximum values of average and rms thyristor currents. 
 



2. An ac voltage controller uses a TRIAC for phase angle control of a resistive load of 100Ω. 
Calculate the value of delay angle for having an rms load voltage of 220 volts. Also calculate the 
rms value of TRIAC current. Assume the rms supply voltage to be 230V. 
 
Tutorial IV: 
1. Design the filter components for a buck converter which has an input voltage of 12 V and 
output voltage of 5 V. the peak to peak output ripple voltage is 20 mV and peak to peak ripple 
current of inductor is limited to 0.8 A. the switching frequency is 25 KHz 
 
2. A dc chopper has an input voltage of 200 V and a load of 20 Ω resistances. When chopper is on, 
its voltage drop is 1.5 V and the chopping frequency is 10 KHz. If the duty cycle is 80%, find. 1) 
Average output voltage 2) RMS output voltage 3) Chopper on time. 
 
Tutorial  V: 
1. A single phase full bridge inverter has rms value of fundamental component of output voltage 
with single pulse width modulation equal to 110V. Compute the pulse width required and the rms 
value of output voltage in case dc source voltage is 220V. 
  
2. A single phase full-bridge inverter has RLC load of R = 5Ω, L = 35mH and C = 160μF. The dc 
input voltage of 220V and the output frequency is 50 Hz. Find the expression for load current up 
to fifth harmonic. Also calculate rms value of all the (fundamental, harmonic) current components. 
 
(13)  LESSON PLAN (UNIT WISE): 

 

S.no 
Unit 
no 

Topic Week 
No of 

sessions 
planned 

Mode of teaching 
BB/PPT/OHP/MM 

Reference 

* 
Remarks 

1 I Introduction to 
power electronics 

  OHP A2   

2 I 

Thyristors – 
Silicon 
Controlled 
Rectifiers 
(SCR’s) 
characteristics 

  OHP A2   

3 I 
BJT – Power 
MOSFET – 
Power IGBT and 
their 
characteristics 

  OHP A2   

4 I 
Theory of 
operation of SCR 
– Static 
characteristics – 

  OHP A2   

5 

I Dynamic 
characteristics of 
SCR - Turn on 
and Turn off 
times -Salient 
points 

  OHP A2   

6 I Two transistor 
analogy – SCR 

  OHP A1   

7 I UJT firing circuit   OHP A1   



8 
I Series and 

parallel 
connections of 
SCR’s 

  OHP A1   

9 

I Snubber circuit 
details, 
Specifications 
and 
Ratings of SCR’s, 
BJT, IGBT 

  OHP A1   

10 
I Specifications 

and Ratings of 
SCR’s, BJT, 
IGBT, Numerical 
problems 

  OHP A2   

11 
I Line 

Commutation and 
Forced 
Commutation 
circuits. 

  OHP A2   

12 
II Phase control 

technique – 
Single phase Line 
commutated 
converters 

  OHP A1   

13 

II Midpoint and 
Bridge 
connections Half 
controlled 
converters with 
Resistive load 

  OHP A1   

14 

II Half controlled 
converters with 
RL loads and 
RLE load– 
Derivation of 
average load 
voltage and 
current, Active 
and Reactive 
power inputs to 
the converters 
without and 
with 
Freewheeling 
Diode 

  BB A2   

15 

II Fully controlled 
converters with 
Resistive, 
RL loads and 
RLE load– 
Derivation of 
average load 
voltage and 
current 

  BB A2   

16 

II Line commutated 
converters -
Active and 
Reactive power 
inputs to the 
converters 

  BB A3   



without and with 
Freewheeling 
Diode. 

17 
II Effect of source 

inductance – 
Derivation of 
load voltage and 
current 

  BB A3   

18 II Numerical 
problems 

  BB A2   

19 

II Three phase 
converters – 
Three pulse and 
six 
pulse converters, 
Midpoint and 
Bridge 
connections 

  BB A2   

20 

II Half controlled 
converters, with 
Resistive, RL 
loads– 
Derivation of 
average load 
voltage and 
current- without 
and with 
Freewheeling 
Diode. 

  BB A2   

21 

II Half controlled 
converters, with 
RLE load– 
Derivation of 
average load 
voltage and 
current- without 
and with 
Freewheeling 
Diode. 

  BB A2   

22 

II Fully controlled 
converters with  
Resistive  & RL 
loads Derivation 
of average load 
voltage and 
current without 
and with 
Freewheeling 
Diode. 

  BB A2   

23 

II Fully controlled 
converters with 
RLE load– 
Derivation of 
average load 
voltage and 
current without 
and with 

  BB A2   



Freewheeling 
Diode. 

24 
II Effect of source 

inductance – 
Derivation of 
load voltage and 
current 

  BB A3   

25 II 

Dual Converters 
(both single phase 
and three 
phase )-
waveforms-
Numerical 
Problems 

  OHP A3   

26 III 

AC voltage 
controllers – 
Single phase two 
SCR’s in anti 
parallel – With 
R and RL loads 
Derivation of 
RMS load 
voltage, current 
and 
power factor 
wave forms 

  OHP A2   

27 

III Modes of 
operation of 
Triac – Triac 
with R and RL 
loads – 
Derivation of 
RMS load 
voltage, current 
and power factor 
wave 
forms 

  OHP A2   

28 
III AC voltage 

controller -
Numerical 
problems 

  OHP A2   

29 III Cyclo converters   OHP A1   

30 

III Single phase 
midpoint Cyclo 
converters with 
Resistive and 
inductive load 
(Principle of 
operation only) ) 
– Waveforms 

  OHP A1   

31 

III Bridge 
configuration of 
single phase 
Cyclo converter 
(Principle of 
operation only) – 
Waveforms 

  PPT A2   



32 IV 
Choppers – Time 
ratio control and 
Current limit 
control strategies 

  PPT A2   

33 

IV Step down 
choppers 
Derivation of 
load voltage and 
currents with R, 
RL and RLE 
loads 

  PPT A2   

34 IV Step up Chopper 
– load voltage 
expression 

  PPT A2   

35 IV Morgan’s 
chopper – Jones 
chopper 

  BB A2   

36 

IV Oscillation 
chopper 
(Principle of 
operation 
only) Waveforms 
– AC Chopper 

  BB A2   

37 IV Simple Problems   BB A2   

38 V Inverters – Single 
phase inverter 

  BB A2   

39 
V Basic series, 

parallel inverter – 
operation and 
Waveforms 

  BB A2   

40 

V Three Phase 
inverters (180, 
120 degrees 
conduction 
modes of 
operation) 

  BB A2   

41 

V Voltage control 
techniques for 
inverters 
Pulse width 
modulation 
techniques 

  BB A2   

42 V Simple Problems   BB A2   

 

 

  INSTRUCTIONS FOR FILLING DETAILS OF  13 

 

     For the Respective topics please choose the proper reference from the list of 
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      in  the academic plan with appropriate page no. or chapter no. 

          Text Books    A1 to A10 
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 Journals    D1 to D10 

         TPBS                                        Topic beyond the syllabus 

 

 

BB Black Board 

PPT Power point Presentation 

OHP Overhead Projector 

MM Multi Media 

 

(13) Previous Year University Question paper :(2 years) 

 
Code No: 125AF 

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD 
B. Tech III Year I Semester Examinations, November/December – 2017 

 POWER ELECTRONICS 
(Electrical and Electronics Engineering) 

Time: 3 hours Max. Marks: 75 
 
Note:   This question paper contains two parts A and B. 

Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B 
consists of 5 Units. Answer any one full question from each unit. Each question carries 10 
marks and may have a, b, c as sub questions. 
 

PART - A 
(25 Marks) 

 

1.a) Sketch static V-I characteristics of IGBT and mark the region in which the device is operated 
as a switch. 
 [2] 

b) Define the ratings of SCR (i) Average ON state current (ii) Forward break over voltage.   
[3] 

c) What is the effect of connecting freewheeling diode across R-L load in controlled rectifiers?
 [2] 

d) Write down general expression for average voltage of p- pulse fully controlled rectifier. 
 

[3] 
e) Draw the output voltage waveform of single phase AC chopper.   

[2] 
f) A Class B turn-off circuit commutates an SCR. The load current is constant at 10Amps. 

Dimension the commutating components L and C. The supply voltage is 100V dc. Turn off time 
spec of SCR is 20 micro sec.   
[3] 

g) Draw the equivalent circuit of a cyclo-converter.   
[2] 

h) What are advantages and disadvantages of cyclo-converter as compared to ac voltage 
controllers?[3] 

i) What type of commutation is used in basic series inverter? How frequency of output can be 
controlled in series inverter? 
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 [2] 
j) How can a PWM control signal be obtained using a carrier wave and reference wave with the 

help of diagram?   
[3] 

 

PART - B 
(50 Marks) 

2.a)   Draw dynamic characteristics of SCR during turn off. Explain how turn off process can be carried 
out? 
b) Explain the two-transistor analogy of SCR.      [5+5] 

OR 
3.a) What are problems encountered when SCRs are operated in  (i) series  (ii)  parallel.  Derive an 
expression to find the value of resistance to be connected across each thyristor for voltage balancing. 
b) Design RC firing circuit with following specifications:      [5+5] 
AC input voltage: 115 V 
Thyristor ratings: Vg(min) : 2.5 V , Vg(max) : 5V 
 
4.a) Explain the operation of single phase half controlled bridge rectifier with R-L-E load.Derive the 
expression for (i) Average output voltage (ii) RMS value of output voltage. 
b) A fully controlled rectifier is used to charge a 115 V battery. The battery is already charged to 60 V. 
The source voltage of bridge is 230 V at 50 Hz. Find the range of firing angle possible.  [5+5] 

OR 
5.a) Draw the output voltage waveform of 3-phase fully controlled rectifier for a firing angle of 60 
degrees. Indicate firing sequence. Also derive expression for output voltage. 
b) A 3 phase fully controlled bridge rectifier is operating from a 400V, 50 Hz supply. The load is highly 
inductive and current constant and continuous. Find the load voltage at firing angle of 45 deg. [5+5] 
 
6.a) Draw the circuit of class-B commutation circuit. Explain how thyristor is commutated in class-B 
chopper. What are disadvantages of this commutation circuit? 
b) A class-A chopper circuit has a load resistance of 100 ohms, capacitance of 10 micro farads and 
inductance of 10 mH. Find the time for which thyristor will remain in ON state. What will be the turn ON 
time if the load resistance is decreased to 25 ohms?      [5+5] 

OR 
7.a) Derive expressions for minimum and maximum values of load current in a step down chopper with 
R-L-E load. 
b) A step-up chopper has a source of 250 V (dc) in series with inductance of 0.1 H. If the semiconductor 
switch is operated with different values of duty ratio, plot output voltage vs duty ratio. [6+4] 



 
8.a) Distinguish between an ac voltage controller and a cyclo-conveter with respect to operation and 
control aspects. 

 b) Derive an expression for rms value of output voltage of single phase bridge type ac  voltage controller.
 [5+5] 

OR 
 9. Draw the circuit of single phase voltage controller with antiparallel connection of two thyristors and an 

R-L load. Explain its working. Sketch load voltage and load current waveforms. Derive an expression for 
output voltage. [10] 
 
10.a) Explain the operation of single phase bridge inverter with the help of load voltage and load current 
waveforms for R-L Load. 

 b) A 3-phase bridge inverter is fed from a dc source of 200 V. If the load is star connected of 10 ohms / 
phase, determine rms value of load current and required current rating of thyrstors. [6+4] 

OR 
11. Discuss various voltage control techniques employed in inverter circuits. [10] 

 
---ooOoo--- 

 

 

Code No: 115AF 
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD 

B.Tech III Year I Semester Examinations, February/March - 2016 
POWER ELECTRONICS 

(Electrical and Electronics Engineering) 
Time: 3 hours Max. Marks: 75 

 
Note: This question paper contains two parts A and B. 

Part A is compulsory which carries 25 marks. Answer all questions in Part A.     Part 
B consists of  5  Units.  Answer  any  one  full  question  from  each  unit.  Each 
question carries 10 marks and may have a, b, c as sub questions.  

 
 Part- A  

 (25 Marks) 
1.a) What losses occur in a thyristors during working conditions. [2] 

b) What is the difference between power diode and signal diode? [3] 
c) What is commutation angle or overlap angle. [2] 
d) What is meant by input power factor in controlled rectifier? [3] 
e) What is meant by Duty cycle? [2] 
f) Write down the expressions for average output voltage for step down chopper and step up 

chopper. [3] 
g) What are the two types of cyclo-converters? [2] 
h) What is meant by step-up and step-down cyclo converters and what are the applications 
 of cyclo converter. [3] 
i) Write the application of inverter. [2] 
j) Draw the circuit diagram of parallel inverter. [3] 

 

Part-B 
(50 Marks) 

2. Explain the construction of SCR with neat diagram. Draw its V-I charecteristics. [10] 
OR 

3. Explain the operation of IGBT with VI and switching characteristics. [10] 

R13 



 
4. A single phase semi converter delivers to RLE load with R=5Ω, L =10mH and E =80V. The 

source voltage is 230V, 50Hz. For continuous conduction, Find the average value of output 
current for firing angle α=50. [10] 

OR 
5. Discuss the operation of single phase semi converter and derive the output voltage expression.

 [10] 
 

6. What is chopper and how they are classified. Explain the working of A.C chopper.   [10] 
OR 

7. A dc chopper is supplying a resistive load. If the input and output voltages are 200V and 120V 
and the chopping frequency is 800Hz, find the periods of conduction and blocking in each 
cycle. [10] 

 

   8.         What is an Ac voltage controller? List some of its industrial applications. Enumerate its 
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merits and demerits.             [10] 
OR 

8. A single-phase voltage controller has input voltage of 230 V, 50 Hz and a load of  R=15 Ω. For 6 cycles 
on and 4 cycles off, determine 
a) r.m.s output voltage, b) input pf c) average and r.m.s thyristor currents. 
[3+3+4] 

 
9. Explain the operation of single pulse modulation of inverter with neat diagram. [10] 

      OR 
10. Draw and explain the operation of three-phase series-inverter circuit. [10] 

 
 
 

--ooOoo- 
 

(14) CURRICULUM GAP: 

 

(15) TOPIC BEYOND THE SYLLABUS: 

MLI (Multi level Inverters)–Topology: Operation and basic topologies. 

 
 
(16) CURRICULUM COMPONENT MAPPING WITH  PO’S & PSO’S: 
 

(17)Attainment of CO’s,PO’s and PSO’s: 
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