
COURSE CONTENT 

POWER ELECTRONICS AND DRIVES LABORATORY 

VI Semester:  EEE 

Course Code Category Hours / Week Credits Maximum Marks 

AEED39 Core 
L T P C CIA SEE Total 

0 0 2 1 40 60 100 

Contact Classes: Nil Tutorial Classes: Nil Practical Classes:  45 Total Classes: 45 

Prerequisite: Power Electronics 

I. COURSE OVERVIEW: 

This course is to provide a practical learning environment for students and researchers to understand the principles 

of power electronics. The laboratory enables hands-on learning experiences, allowing students to build, test, and 

troubleshoot power electronic circuits and systems. Power electronics is widely used in motor drives for controlling 

the speed and torque of electric motors. This is essential in various industries, including manufacturing and 

transportation. 

 

II. COURSES OBJECTIVES: 

The students will try to learn  

I. The fundamental of power electronics concepts, including semiconductor devices, power 

semiconductor switches, and basic converter topologies.  

II. The circuit design, simulation power electronic circuits and systems using appropriate software tools. 

III. The design analysis of prototype power electronic circuits using power diodes, thyristors, transistors, 

and integrated circuits. 

 

III. COURSE OUTCOMES:  

At the end of the course students should be able to: 

CO1 Understand the operation of SCR, MOSFET and IGBT for obtaining static voltage – current 
characteristics 

CO2 Utilize the forced commutation circuits and gate firing circuits for turning off and on of the SCR. 
CO3 Analyze the input and output waveforms of controlled rectifier circuits for determining the 

output voltages. 
CO4 Measure active, reactive, and three-phase power in balanced star and delta connected systems. 

CO5 Analyze coupling effects in magnetically coupled circuits through coefficient, self, and mutual 
inductance calculations. 

CO6 Validate classical theorems and compensation principles for optimizing circuit performance. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

DO’s  

1. Once the operation is completed pull the plug itself rather chord attached to it.  
2. To repair the equipment switch-off the supply and go on.  
3. To operate the equipment on supply, see that hands are dry, if that is not possibly hide the hand in the pockets.  
4. If a person comes in contact with current unexpectedly don’t touch the person with hands but immediately use    
    any insulator material and shut down the power (like leather belts, wood and plastic bars etc).  
5. If water is nozzles on the equipment, immediately shunt down the power using circuit breaker or pull out the  

    plug.  
6. Use the connecting wires of good continuity, short circuit of connecting wire leads damage of circuit  
    parameters  
 
DON’Ts  

1. Do not wear loose clothing and do not hold any conducting materials in contact with skin when the power is  

    on.  
2. Do not pull out the connections until unless all the currents are dead. 
3. Do not wait for switches to de-magnetize when there is a delay but pull out the plug.  
4. Do not overload the circuit by plugging in too many appliances.  
5. If you are mentally and physically stressed don’t operate the power equipment. 
6. Never operate the equipment under wet conditions.  

7. Do not interconnect two or more wires, take appropriate length of wire. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IV. COURSE CONTENT: 

 

EXERCISES FOR POWER ELECTRONICS AND DRIVES LABORATORY 

 

1. GETTING STARTED EXERCISES  

1.1 Study the characteristics of SCR  

Study the operating of SCR: forward blocking, forward conduction, reverse blocking, and reverse conduction. 

Study the characteristics of SCR. 

 

Fig.1 Circuit diagram of SCR operation 

Try  

1. Examine the V-I Characteristics of SCR for fig.1 at different values of gate currents (Ig=2A, 4A,6A and 8A) 

 

1.2  Study the characteristics of MOSFET 

 

Study the characteristics of MOSFET. 

 

Fig.2 Circuit diagram of MOSFET operation 

  

Try 

1. Draw the transfer characteristics by varying Gate source voltage VGS (10v,20v and 30v) and Note down ID and 

VDS readings for each step for fig.2.  

2. Draw the output characteristics by varying Drain source voltage VDS (10v,20v and 30v) and Note down ID and 

VGS readings for each step. 

 



1.3 Study the characteristics of IGBT 

Study the input and output characteristics of IGBT.  

Fig.3 Circuit diagram of IGBT operation 

 

Try  

1. Draw the transfer characteristics for fig.3 by varying Gate emitter voltage VGE (10v,20v and 30v) and Note 

down Ic and Vce readings for each step.  

2. Draw the output characteristics by varying Drain source voltage VCE (10v,20v and 30v) and Note down IC 

and VGE readings for each step. 

 

3. GATE FIRING CIRCUITS FOR SCRS 

Study the operation of gate firing circuits of SCR 

3.1 R-C Triggering 

Study the operation of R-C Triggering circuit. 

 

Fig.4 RC triggering circuit  

 



Try  

1. Observe the behaviour of output by varying the control parameters for the firing angle from 0°-180°.  

2. Observe various voltage waveforms across load, SCR and other points for fig.4, by varying the Load 

Resistance and Firing RC part. 

 

3.2 UJT Triggering 

Study the operation of UJT Triggering. 

 

 

 

 

 

 

 

 

 

Fig.5 UJT triggering circuit 

Try  

1. By varying the variable resistor RC and resistance load, observe firing angle of SCR for fig.5, Check the 

waveforms for large value of RC and small value of RC and also triggering points of SCR. 

 

3. FORCED COMMUTATION CIRCUITS 

Forced commutation circuits are used in power electronics to turn off or commutate semiconductor devices like 

thyristors (SCRs) and ensure their controlled turn-off. Commutation is the process of turning off a semiconductor 

device after it has been turned on. Forced commutation is necessary in applications where natural commutation 

methods are not sufficient or not possible. 

3.1 Class - A Commutation 

Plot the characteristics of forced commutation circuits: Class - A commutation 

 

 

 

 

 

 

 

 

 

Fig.6 Circuit diagram of Class - A commutation  

 



Try:  

1. Observe the voltage waveform across load by varying frequency potentiometer for fig.6.  

2. Observe the voltage waveforms for different values of L, C and R. 

 

3.2 Class - B Commutation 

Plot the characteristics of forced commutation circuits: Class B commutation 

 

 

 

 

 

 

 

 

 

 

Fig.7 Circuit diagram of Class - B commutation  

Try:  

1. Observe the voltage waveform across load by varying frequency potentiometer.  

2. Observe the voltage waveforms for different values of L, C and R for fig.7. 

 

3.3 Class - C Commutation 

Plot the characteristics of forced commutation circuits: Class - C commutation 

 

 

 

 

 

 

 

 

 

 

Fig.8 Circuit diagram of Class - C commutation  

Try:  

1. Observe the waveforms across R1, R2 and C by varying frequency and also duty cycle potentiometer  

2. Observe the voltage waveforms for different values of L, C and R for fig.8.  

 

 

 



 

3.4 Class - D Commutation  
 

Plot the characteristics of forced commutation circuits: Class - D commutation 

 

 

 

 

 

 

 

Fig.9 Circuit diagram of Class - D commutation  

 

1. Observe the waveforms across thyristors with different loads  

2. Observe the voltage waveforms for different values of L, C and R for fig.9. 

3.5 Class - E Commutation  
 

Plot the characteristics of forced commutation circuits: Class - E commutation 

 

 
Fig.10 Circuit diagram of Class - E commutation  

 

1. Observe the waveforms across thyristors with different loads  

2. Observe the voltage waveforms for different values of R and C for fig.10. 

 

4. SINGLE PHASE FULL CONTROLLED BRIDGE CONVERTER 

Study the characteristics of single phase fully controlled bridge converter with R and RL loads.  

 
Fig.11 Circuit diagram of single phase full controlled bridge converter with R load 

 

 



 

 

 
Fig.12 Circuit diagram of single phase full controlled bridge converter with RL load 

Try  

1. Conduct experiment on single phase half bridge rectifier at different firing angles (α=30°, 60° and 90°) and  

    observe the waveforms. 

2. Determine output voltage and currents with different loads (R and RL loads). 

 

5. SINGLE PHASE AC VOLTAGE CONTROLLER WITH R AND RL LOADS 

A.C. Voltage Controller  

 Study the characteristics of single phase AC voltage controller with R and RL loads. 

 

 

 

 

 

 

 

 

 

Fig.13 Circuit diagram of Single-Phase AC Voltage Controller 

Try  

1. Examine AC Voltage Controller at different firing angles (α=30°, 60° and 90°) for fig.13 and observe the 

waveforms. 

2. Determine output voltage and currents with different loads (R and RL loads). 

 

 

 

 

 

 

 

 

 

 



6. SERIES INVERTER 

Study the characteristics of single-phase series inverter for different loads.  

 
Fig.14 Circuit diagram of series inverter 

Try  

1. By varying the frequency potentiometer, observe related waveforms.  

2. Observe the waveforms for different value of L, C loads with and without fly wheel diodes. 

 

7. PARALLEL INVERTER 

Study the characteristics of single-phase parallel inverter for different loads. 

 
Fig.15 Circuit diagram of parallel inverter 

 

Try  

1. Observe the output voltage waveforms across load by varying the frequency potentiometer.  

2. Observe the waveforms for different value of L, C load values for fig.15. 

 

8. SPEED MEASUREMENT AND CLOSED LOOP CONTROL OF PMDC MOTOR 

USING MOSFET/IGBT BASED FOUR QUADRANT CHOPPER 

Conduct an experiment on speed control of PMDC motor using MOSFET/IGBT based four quadrant chopper 

drive. 

 
Fig.16 Circuit diagram of four quadrant chopper drive 



Try 

1. Analyse the role of MOSFETs/IGBTs in high-frequency switching for four-quadrant operation. What 

factors influence the choice between MOSFET and IGBT in such applications? 

2. Identify and explain the major control challenges (such as torque ripple, switching losses, and 

regenerative braking control) in PMDC motor drives using four-quadrant choppers and propose solutions 

to mitigate them. 

 

9. THYRISTERISED DRIVE FOR PMDC MOTOR WITH SPEED MEASUREMENT 

AND CLOSED LOOP CONTROL 

Conduct an experiment on speed control of PMDC motor using thyristerised drive.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.17 Circuit diagram of thyristerised drive for PMDC motor 

Try 

1. Illustrate the complete closed-loop control scheme of a PMDC motor using a thyristorised drive. Explain the 

roles of the controller, feedback sensor, and firing circuit. 

2. Compare open-loop and closed-loop control for PMDC motors driven by thyristorised choppers. How does 

closed-loop operation improve dynamic response, load regulation, and steady-state accuracy? 

 

10. SPEED CONTROL OF SYNCHRONOUS MOTOR USING VFD 

Conduct an experiment on speed control of synchronous motor using voltage frequency drive. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.17 Circuit diagram of thyristerised drive for PMDC motor 



Try 

 

1. Describe the V/f (constant flux) control method used in VFD-driven synchronous motors. How does 

maintaining the V/f ratio ensure stable operation? 

2. Discuss the role of the inverter, rectifier, and PWM control in a typical VFD used for synchronous motor 

speed control. 

3. Compare scalar control (V/f control) and vector control (FOC) for synchronous motors. What are the 

advantages of vector control in terms of dynamic response and torque production? 

 

11. SIMULATION OF THREE PHASE FULL BRIDGE CONVERTER 

Design a simulink model of three phase full bridge converter with R and RL loads by using MATLAB. 

 

 
Fig.18 Simulink diagram of three phase full bridge converter 

Try 

1.  Discuss the steps involved in simulating a three-phase full bridge converter in MATLAB/Simulink (or 

any simulation tool). What key blocks/components are required? 

2. Analyze the effect of firing angle (α) on the converter’s output voltage, harmonic content, and power 

factor based on simulation results. 

3. Describe how load type (R and RL loads) influences the waveform shapes and performance of the three-

phase full bridge converter in simulation. 

 

12. SIMULATION OF DC-DC CONVERTERS 

Design boost, buck, buck boost converter in MATLAB with R and RL loads and simulate observe the waveforms 

 

 
Fig.19 Simulink diagram of DC-DC converter 



 

Try 

1. How do different switching frequencies and PWM strategies influence the ripple, efficiency, and dynamic  

     response of the converter in simulation results? 

2. Compare the simulated performance of a converter under different load conditions (resistive, inductive, 

and dynamic loads). How does load variation affect stability and output quality? 

 

13. SIMULATION OF CLOSED LOOP CONTROL OF CHOPPER FED DC MOTOR 

Draw the characteristic curve for the closed loop control of converter fed dc motor using MAT LAB Simulation.

 

Fig.20 Simuli20nk diagram of closed loop control of converter fed dc motor 

Try 

1. Describe the effect of changes in load torque on the simulated closed-loop system. How does the 

controller maintain constant speed under varying load conditions? 

2. What non-idealities (such as switching losses, armature inductance, dead time, and sensor noise) must be 

considered in the simulation to obtain realistic closed-loop performance, and why? 

14. SIMULATION OF THREE PHASE PWM INVERTER 

Design a Simulink model of three phase PWM inverter with R and RL loads by using MATLAB.  

 

 

 

 

 

 

 

 

Fig.21 Simulink diagram of three phase PWM inverter 



Try 

1. How does modulation index (m) and switching frequency influence the output line voltage waveform, 

THD, and inverter performance in simulation? 

2. Discuss the effect of different PWM techniques (SPWM, third-harmonic injection, SVPWM) on the 

simulated inverter output and harmonic profile. 

 

V. TEXT BOOKS:  

1. M D Singh, K B Kanchandhani, “Power Electronics”, Tata Mc Graw Hill Publishing Company, 2nd Edition, 

1998.  

2. Dr. P S Bimbhra, “Power Electronics”, Khanna Publishers, 5th Edition, 2012.  

 

VI. REFERENCE BOOKS:  

1. Vedam Subramanyam, “Power Electronics”, New Age International Limited, 2nd Edition, 2006. 

2. G K Dubey, S R Doradra, A Joshi, R M K Sinha, “Thyristorised Power Controllers”, New Age International 

Limited, 2nd Edition, 2008.  

 

VII. ELECTRONICS RESOURCES:  

1. https://www.allaboutpowerelectronics.com/textbook/  

2. https://onlinecourses.nptel.ac.in/noc22_ee93/preview  

3. https://www.iare.ac.in  

 

VIII. MATERIALS ONLINE  

1. Course template  

2. Lab manual 

https://www.allaboutpowerelectronics.com/textbook/
https://onlinecourses.nptel.ac.in/noc22_ee93/preview
https://www.iare.ac.in/

