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UNIT 01 

Sr. No Questions 
1.  Why Germanium is not used for manufacturing controlled rectifiers? 

2.  Explain the parameters for the selection of semiconductor power switches. Also discuss the concept 

of safe operating area for semiconductor power switches. 

3.  Draw thyristor gate characteristics. How it helps in selecting optimum gate drive for the SCR. 

4.  Explain the Static V-I characteristics of an SCR, and explain the operating modes of SCR. 

5.  Draw the equivalent circuit model of thyristor and explain with case  

1. Ig = 0,   

2. Ig≠ 0.6 

6.  How Will you measure holding current and latching current in laboratory. 

7.  Define the following terms: 

1. Holding Current 

2. Latching Current 

3. ITSM rating 

4. ITRM rating 

5. Reverse recovery time 

6. I
2
t rating 

7. Rate of rise of current 

8. Rate of rise of voltage 

8.  Discuss the Two Transistor Analogy of SCR. 

OR 

Explain two transistor analogy of SCR. Derive the necessary relation for forward blocking current. 

Also explain turn on process. 

OR 

With the help of two transistor analogy explain OFF state and ON state of SCR and derive the 

expression for anode current. 

OR 

With the help of Two transistor analogy explain high impedance OFF state and Low impedance ON 

state of SCR, and derive the expression for anode current. 

OR 

Explain the regenerative feedback by using a two transistor model of thyristor. Show its typical 

characteristics. 

9.  Draw and explain Dynamic characteristics of a SCR during its turn ON and turn OFF. 

OR 



Draw and explain Dynamic characteristics of a thyristor during its turn ON and turn OFF. Show 

how the voltage variation across thyristor takes place. 

OR 

Explain turn-off process of thyristor with necessary characteristics. 

10.  What is the principle features of firing circuit used for thyristor? Explain with neat diagram any one 

thyristor firing circuit. 

11.  What is GTO? Draw and explain its characteristics. 

OR 

Draw construction, characteristics and symbol of GTO and compare with SCR. 

OR 

Draw and explain construction, characteristics and symbol of GTO and explain the term “Back 

porch current”. 

OR 

Draw the circuit symbol and explain VI characteristics of GTO. Discuss the merits and demerits of 

GTO. 

12.  Explain the following terms:- 

1. Back porch current. 

2. Pinch off voltage. 

13.  Draw and Explain Construction, Characteristics and Modes of operation of TRIAC. 

14.  How the Power MOSFETS are classified, draw its characteristics and symbol? Explain why Power 

MOSFETS are generally of enhancement type.  

OR 

Explain construction and characteristics of Power MOSFET. Why are they preferred in inverter 

applications? 

15.  What is LASCR? Draw the construction, characteristics, and symbol. Explain its turn ON process 

in brief. 

OR 

Draw the construction, characteristics, equivalent circuit and symbol of LASCR. Explain the turn 

ON process and the need of gate terminal. Also give one application of LASCR. 

16.  With the help of neat structural diagram and suitable characteristics explain Insulated gate bipolar 

transistor. 

OR 

Explain with simplified circuit diagram of IGBT. Explain its forward blocking capability. 

OR 

Draw and explain equivalent circuit of IGBT. 

17.  What is DIAC? Draw the construction, characteristics, equivalent circuit and symbol of a DIAC. 

Give one application of DIAC. 

18.  Compare Power Transistor with SCR. 

19.  How will you compare Power Transistor and Power Thyristor? 

 

 

 



UNIT 02 

Sr. No Questions 

1.  Explain in brief protection of SCR against: 

1. Over voltage 

2. Over current 

3. di/dt 

4. dv/dt 

5. Radio frequency interference 

OR 

How overvoltage and overcurrent are generated? Explain how SCR is protected against overvoltage 

and overcurrent. 

2.  What is Radio frequency interference? How it can be overcome? 

OR 

Explain how to minimize the radio frequency interference of SCRS. 

OR 

What is RFI? How SCR can be protected from RFI? 

3.  What is thermal runaway? How to overcome this problem in parallel connected SCRs. 

4.  What is the necessity of static and dynamic equalizing circuit? Derive an expression for the 

resistance used in static equalizing circuit. 

OR 

What is the necessity of static equalizing circuit in the string of series connected SCRS? Derive an 

expression for design of static equalizing network. 

5.  What is the necessity of connecting SCRS in series? What are the problems, they occur by 

operating SCRs in series? How to overcome these problems? 

6.  Draw the symbol and explain the operation with application for the following protecting devices: 

1. Circuit Breaker 

2. Fuse 

3. Thyrector  

7.  What are the different methods of triggering SCRS in series? Explain any one of them in details. 

OR 

What are the different methods of triggering series connected SCRS? Draw the circuits. 

8.  What are the problems associated with parallel connected SCRS? How these problems are 

minimized? 

OR 

Explain in brief why generally two SCRS of same rating when connected in parallel do not share 

current equally. Suggest a method to equalize the current. 

OR 

What are the common techniques for voltage sharing of parallel connected thyristors? What is the 

effect of reverse recovery time on the transient voltage sharing of parallel connected thyristors? 

OR 

Explain the problems arise in parallel connection of SCR. Suggest the method to overcome their 

problem with neat sketch. 

9.  Define the following terms: 



1. String efficiency for series connected SCRS 

2. String efficiency for parallel connected SCRS 

3. % series derating 

4. % parallel derating 

10.  Two SCRS of 100A and 150A rating are operated in parallel. Their on state voltage drops at rated 

current are 1.5V and 1V respectively. Calculate the value of resistance to be inserted in series with 

each SCR, so that the total current shared is of 250A in proportion to their current ratings. 

11.  Two SCRS of 250A and 350A rating are operated in parallel. Their on state voltage drops are 1.6V 

and 1.2V respectively. Calculate the value of resistance to be inserted in series with each SCR, so 

that the total current shared is of 600A in proportion to their current ratings. 

12.  A 100A SCR is to be used in parallel with 200A SCR. Their ON state drops at rated current are 2V 

and 1.4V respectively. Calculate the resistance to be connected in series with each SCR if two 

SCRS have to share total current of 250A in proportion to their ratings. 

13.  For a series and parallel connected string, voltage and current ratings are 11KV and 4KA 

respectively. Available thyristors have the voltage and current ratings of 1800V and 1000A. The 

string efficiency is 90% for both series and parallel connections. Calculate the number of SCRS to 

be connected in series and parallel. If maximum blocking current is 12mA and ΔQmax is 25µC, 

calculate the values of R and C of static and dynamic equalizing circuit. Derive the formula for R 

and C. 

14.  A string of thyristors is connected in series to withstand a dc voltage of 16KV. The maximum 

leakage current and recovery charge difference of thyristor are 10mA and 150µc respectively. A 

derating factor of 20% is applied for the steady state and transient voltage sharing of thyristors. If 

the maximum steady state voltage sharing is 1000V, determine 

1. Steady state voltage sharing resistance R for each thyristor 

2. The transient voltage capacitance C for each thyristor. 

15.  The voltage and current rating in the circuit are 3KV and 750Amp. The SCR with rating of 800Volt 

and 175 Amps are available. Calculate the number of series and parallel unit required 

recommended minimum derating factor is 15%. 

16.  Ten SCRS are connected in string told withstand a DC voltage of 8KV. The maximum leakage 

current and recovery charge difference of thyristor are 10mA and 50µC respectively. Each thyristor 

has equalizing components having resistance of 40KΩ and capacitance of 0.2µF. Calculate: 

1. Maximum steady state voltage sharing 

2. Steady state derating factor 

3. Maximum transient voltage sharing 

4. Transient state derating factor. 

17.  The 12 SCRS are connected in string told withstand a DC voltage of 16KV. The maximum leakage 

current and recovery charge difference of thyristor are 10mA and 100µC respectively. Each 

thyristor has static equalizing resistance of 50KΩ and capacitance of 0.5µF. Calculate: 

1. Maximum steady state voltage sharing 

2. Steady state derating factor 

3. Maximum transient voltage sharing 

4. Transient state derating factor. 

18.  Calculate the required parameters for a snubber circuit to provide reliable dv/dt protection to SCR 

used in bridge circuit. The SCR has maximum dv/dt capability of 50V/µsec. The input line to line 

voltage has a maximum value of 325 Volt and source inductance is 0.1mH. 



UNIT03 

Sr. No Questions 

1.  Derive the expression for average output voltage and current of a half wave controlled rectifier for a 

highly inductive load with and without free-wheeling diode. 

2.  Derive the expression for average output voltage and current of a half controller bridge rectifier for 

a heavily inductive load. Why it is called as Asymmetrical? 

OR 

Derive the expression for average output voltage and current of Asymmetrical half controlled 

bridge rectifier for a highly inductive load. 

3.  What do you mean by phase control? Derive the expression for average output voltage of a 1 phase 

fully controlled bridge rectifier for purely resistive load. 

4.  Derive an expression for RMS value of load voltage, load current, average dc output for a single 

phase fully controlled bridge circuit for RL load. 

5.  A 1 phase fully controller rectifier consists of two SCRs and Centre tapped transformer. The load is 

inductive. Derive the expression for average output voltage with freewheeling diode with 

freewheeling diode. Also draw the neat waveforms of output voltage and voltage across SCR α = 

30
0
. 

6.  What are the effects of including a freewheeling diode in a single phase full wave fully controlled 

converter? Support your explanation with suitable waveforms. 

7.  Derive the expression for average output voltage of a half wave controller rectifier for a highly 

inductive load with and without freewheeling diode. 

8.  Draw the circuit diagram of three phase half wave controlled converter and state the operation for 

resistive load in continuous and discontinuous conduction mode with neat waveforms. 

9.  Draw and explain the operation of 3 phase half controlled bridge rectifier for a purely resistive load, 

associated with input and output waveforms for firing angle α = 60
0
 . 

10.  Describe the operation of 3 phase half controlled bridge converter. Derive the output voltage 

equation and draw the waveform for input voltage, output voltage, load current, under continuous 

load current condition. 

11.  Draw a neat circuit diagram of explain the operation of 3 phase fully controlled bridge rectifier with 

resistive load. Draw input and output waveforms α = 60
0
. 

12.  Explain 3 phase fully controller bridge rectifier for α < 90
0
 mode also draw the associated 

waveforms. 

13.  Explain the operation of 3 phase fully controlled bridge rectifier with resistive load associated with 

input and output waveforms by considering any firing angle. Also give the firing sequence. 

14.  Describe in details the operation of 1- phase dual converter. 

15.  Explain the operation of dual converter. What is the necessity of circulating current reactor in it? 

16.  Explain the operation of dual converter. What should be the firing angles of the two converters in 

the dual converter? What is the necessity of circulating current reactor in it? 

17.  Draw and explain working of 1 phase non-circulating current type dual converter. What is the 

difference between circulating current mode and non-circulating current mode? 

18.  With neat circuit diagram and waveform explain the operation of 1 phase dual converter in 

circulating and non-circulating current mode. 

19.  A half controlled 1 phase bridge is supplied at 120V. Determine the mean load voltage of firing 



delay angle of 90
0
, assuming thyristor and diode volt drops of 1V and 0.7V respectively. 

20.  A half controlled 1 phase bridge is supplied at 120V. Determine the mean load voltage of firing 

delay angle of 90
0
, assuming thyristor and diode volt drops of 1.5V and 0.7V respectively. 

21.  A fully controlled bridge rectifier is supplied at 230V. Determine the mean load voltage of firing 

delay angle of 90
0
, assuming thyristor and diode volt drops of 1V and 0.6V respectively. 

22.  A fully controlled bridge rectifier is supplied at 200V. Determine the mean load voltage of firing 

delay angle of 0
0
,30

0
,45

0
,60

0
 and 90

0
 assuming continuous load current. Allow a thyristor voltage 

drop of 1V. Also determine the required peak voltage of each thyristor. 

23.  A 1 phase fully controlled bridge r is supplied at 230V. Determine the mean load voltage of firing 

delay angle of 0
0
,45

0
 and 90

0
 assuming continuous load current. Allow a thyristor voltage drop of 

1.5V. Also determine the required peak voltage of each thyristor. 

24.  A 1 phase fully controlled rectifier is supplies an inductive load. Assuming load current of 10Amp. 

Constant. Determine the following quantities, if supply voltage is 230V, 50Hz and firing angle α = 

40
0
. 

1. Average output voltage of rectifier. 

2. RMS current of load. 
3. Supply fundamental RMS current. 

25.  A 1 phase controlled bridge is used for regulated DC output voltage. The bridge converter employs 

two SCRs and Centre tapped transformer with turn ratio 2:1. The load is inductive having resistance 

of 10Ω and inductance of 1mH. The firing angle is maintained at 40
0
 Determine 

1. Average load  voltage  
2. Average load  current 

The supply voltage is 230V at 50Hz. 

26.  A 1 phase half controlled bridge rectifier is supplied at 230V. Determine the mean load voltage of 

firing delay angle of 90
0
, assuming thyristor and diode volt drops of 1.4V and 0.6V respectively. 

27.  A single phase full wave, fully controlled converter is triggered at π/3 rad. And SCR continue to 

conduct up to π/6 rad., after the end of respective half cycle. Considering discontinuous current 

conduction for inductive load, calculate output voltage and RMS output voltage if converter is 

supplied by 150V AC, 50Hz source. Draw waveforms. 

 

UNIT 04 

Sr. No Questions 

1.  What are the different forced commutation circuits? Explain in details. 
OR 

How will you classify circuits for forced commutation? Explain any one in detail. 

OR 

What do you mean by natural and forced commutation? Explain class A and class B forced 

commutation in details. 

2.  What is inverter? What are the requirements of practical inverter? Draw and explain basic inverter 

circuit. 

3.  What are the advantages of Basic series inverter? Explain improved series inverter. 

4.  Explain the basic series inverter. What are the disadvantages of basic series inverter? Explain 

modified series inverter scheme. 



5.  What are the major drawbacks of series inverter? Describe how these drawbacks can be eliminated 

in modified series inverter scheme. 

6.  Explain the operation of 1 phase parallel inverter for inductive load with neat labeled diagram and 

the output waveforms.  

7.  Draw a neat circuit diagram of parallel inverter. Explain its operation. Draw the load voltage and 

load current waveform. Why commutations occur in the load voltage waveform? 

8.  Draw the circuit diagram for parallel capacitor commutated inverter with feedback diodes. Explain 

the circuit with suitable waveform across SCR. 

9.  Sketch well labeled circuit diagram and waveform of parallel inverter with reactive feedback diode. 

10.  Explain  the operation of 1 phase transistorized bridge inverter with the help of  load voltage and 

load current waveforms for inductive load. 

OR 

Explain the operation of 1 phase transistorized bridge inverter for heavily inductive load, with the 

help of load voltage and load current waveforms. 

OR 

With neat circuit and waveforms, explain single phase transistorized bridge inverter with inductive 

load. 

11.  Draw and explain 3 phase transistorized bridge inverter circuit in 120
0
 mode. Also draw the output 

voltage waveforms for Y-connected balanced resistive load. 

12.  Explain the principle of operation for 3 phase bridge inverter in 120
0 

degree mode giving relevant 

circuit diagram and waveform for resistive load. 

13.  Explain the principle of 3 phase inverter (transistorized) in 180
0
 mode. Also give the relevant 

circuit diagram and waveforms. 

14.  Explain 3 phase bridge inverter in 180
0 
degree mode. 

OR 

Describe the operation of 3 phase bridge inverter in 180
0 
degree mode of operation. 

OR 

Explain 3 phase bridge inverter in 180
0 
degree mode. Also draw the output voltage waveforms for 

Y-connected balanced resistive load. 
OR 

Explain 3 phase bridge inverter operating in 180
0 
degree mode. Draw the relevant current and 

voltage waveforms. 
15.  With neat power circuit and waveforms, explain the operation of 3 phase bridge inverter in 180

0 

conduction mode in details. 

16.  How will you control the output voltage and waveform of an inverter circuit? 
17.  Explain PWM method of reduction of harmonics from output voltage of inverter. 

18.  Find the values of L and C of class B commutation for load current of 15A.  Turn off time required 

is 60µsec and the supply voltage is 150V. Draw the circuit diagram. 

19.  Find the values of L and C of class B commutation for load current of 20A.  Turn off time required 

is 80µsec and the supply voltage is 200V. Draw the circuit diagram. 

20.  Find the values of commutating components for class B commutation with load current of 12A.  

Turn off time required is 48µsec and the supply voltage is 120V. Draw the circuit diagram. 
21.  Find the proper values of commutating components for class B commutation with load current of 

10A.  Turn off time required is 40µsec and the supply voltage is 100V. Draw the circuit diagram. 



22.  Calculate the output frequency of series inverter with following parameters L=5mH, C=1µF , RL= 

100Ω and turn off time = 0.2msec. 

23.  Calculate the output frequency of series inverter with following parameters L=10MH, C=1µF , RL= 

500Ω and turn off time (Toff) = 250µsec  and tq=25 µsec. 

24.  The series inverter circuit is connected with the following parameters L=10mH, C=0.1µF, RL= 

0.4KΩ and turn off time = 0.2msec between the switches. Find out the output frequency of the 

series inverter. 
25.  The series inverter is operated at maximum output frequency of 3KHz. The load resistance varies 

between 150Ω to 250Ω. The supply voltage to the inverter is adjusted to 150V. Calculate the 

commutating components for this inverter. 

  

UNIT 05 

Sr. No Questions 

1.  What is chopper? Explain Time Ratio Control and Current Limit control technique. 

OR 

Explain Time Ratio Control and Current limit control techniques. 

2.  Explain with neat sketch, step up chopper circuit. 

OR 

Explain the step up chopper circuit with the help of suitable diagram and waveform. 

OR 

Draw and explain operation of step up chopper. 

3.  Prove that the output voltage of a step up chopper circuit is twice to that of the applied input 

voltage. Draw the circuit diagram. 

4.  Draw and explain Jones’s chopper. Also give its application. 

OR 

What is chopper? Draw and explain Jone’s chopper circuit. 

OR 

Draw and explain Jone’s chopper circuit. 

5.  What are the disadvantages of chopper using class-D commutation? How these disadvantages 

overcome in Jones chopper? Explain with neat circuit and waveforms. 

6.  Explain the operating mode of dc chopper employing switch parallel scheme of commutation. Draw 

the voltage and current waveforms. 

7.  Draw and explain voltage commutated chopper circuit. 

OR 

Explain voltage commutated chopper along with various waveforms. 

8.  Draw and explain the AC chopper circuit. Also draw neat waveforms. 

OR 

Draw and explain with waveforms the AC chopper circuit. 

OR 

Sketch the AC chopper circuit. Explain its operation giving output voltage waveforms and its 

application. 

OR 



Describe the operation of AC chopper with the help of waveforms. 

OR 

Describe the operation and advantages of AC chopper with the help of waveforms. 

9.  Explain single phase to single phase cycloconverter with centre tapped configuration for resistive 

load. 

10.  Explain 1phase to 1 phase cycloconverter operation for continuous load current. 

11.  Design single phase to single phase cycloconverter to obtain the output frequency equals to one 

third of the input frequency. Explain with input and output waveforms. 

12.  Draw and explain 1phase to 1 phase cycloconverter. Draw the waveforms to obtain the output 

frequency equal to one fourth of the input frequency. 

13.  How will you obtain the output frequency equal to one fifth of the input frequency for a 1 phase to 

1 phase cycloconverter? Explain with waveforms. 

14.  What is cycloconverter? Draw and explain 1phase to 1 phase bridge cycloconverter. Also draw the 

waveforms to obtain the output frequency equal to one third of the input frequency.  

15.  Explain working of 1phase cycloconverter for both both continuous and discontinuous conduction 

for bridge cycloconverter. 

16.  Draw the power circuit of 1phase to 1 phase cycloconverter with RL load. Explain the operation in 

continuous and discontinuous conduction mode with suitable waveform. 

17.  Explain the basic principle of cycloconverter. A cycloconverter is made from two single phase fully 

controlled bridges. The input to bridge is 230V 50Hz single phase AC. If the output frequency is 

one fifth one fifth the input frequency and the firing angle α is π/4. Calculate the fundamental 

amplitude of the output.  Assume the resistive load. 

18.  A chopper circuit is working on a TRC principle is operating at a frequency of 1Khz on a 220V dc 

supply. If the load is 165V calculate the conduction and blocking period of thyristor in each cycle. 

19.  A chopper circuit is working on a TRC principle is operating at a frequency of 2Khz on a 460V dc 

supply. If the load is 350V calculate the conduction period of thyristor in each cycle. 

20.  A chopper circuit is working on a TRC principle is operating at a frequency of 1Khz on a 230V dc 

supply. If the load is 170V calculate the conduction and blocking period of thyristor in each cycle. 

21.  A chopper circuit is working on a TRC principle is operating at a frequency of 2Khz on a 240V dc 

supply. If the load is 180V calculate the conduction and blocking period of thyristor in each cycle. 

22.  A step up chopper is required to deliver load voltage of 660V from a 220V DC source. If the non 

conduction time of the thyristor is 100µsec, calculate the required pulse width. 

23.  A step up chopper is required to deliver load voltage of 500V from a 250V DC source. If the 

blocking period of the SCR is 100µsec, calculate the required pulse width T-On. 

24.  If a step up chopper is supplied from 240V DC source. Find the duty ratio of chopper switch such 

that output voltage has peak value of 510V. Also calculate the duration of output voltage pulses if 

the switching frequency is 1Khz.  

25.  If a step up chopper circuit having input voltage of 200V and the output voltage of 600V. The off 

time of the switch is 100µsec. Calculate the On time of switch so to get required output. 

26.  A step up chopper with a pulse width of 200µsec is operating on 220V supply. Calculate the load 

voltage if the non-conducting time of SCR is 50µsec. 

 

 



UNIT06 

Sr. No Questions 

1.  For the circuit shown below, draw and explain the waveform across load and TRIAC associated 

with input voltage for α = 30
0
. 

 

OR 

For the circuit shown below, draw and explain the waveform across load and TRIAC associated 

with input voltage for α = 150
0
. 

 

OR 

For the circuit shown below, draw and explain the waveform across load and TRIAC for α = 90
0 

associated with input voltage. 

 

OR 

For the circuit shown below, draw and explain the waveform across load and TRIAC associated 

with input voltage for α = 5π/6. 



 

OR 

For the circuit shown below, draw and explain the waveform across load and TRIAC associated 

with input voltage for α = π/2. 

 
2.  How will you control the speed of DC shunt motor using phase controlled rectifier? 

3.  Explain the speed control of DC shunt motor employing symmetrical half controlled bridge 

converter. 

4.  Explain the speed control of DC shunt motor employing Asymmetrical half controlled bridge 

converter. 

5.  Explain the slip recovery scheme of speed control of 3 phase inductive motor. 

6.  What is UPS? Compare ON line UPS with OFF line UPS. Explain any one type of UPS with the 

help of block diagram. 

7.  What is UPS? Compare ON line UPS with OFF line UPS. Explain online UPS with the help of 

block diagram. 

8.  With the help of block schematic, explain on-line ups and off-line ups system. 

9.  What is UPS? Explain off-line UPS with the help of block diagram. 

10.  Draw neat schematic of UPS. Explain working of each module. 

OR 

Draw the schematic block diagram of Uninterrupted Power Supply. Explain function of each block. 

OR 

Discuss in brief the working of UPS. 

11.  Explain with the help of neat circuit diagram and waveforms, how to control the speed of a DC 

series motor using chopper. 

OR 

Describe the schematic diagram speed control of DC series motor using chopper circuit. 

12.  Explain the operation of zero voltage switch with integral cycle triggering. 

13.  Explain the working of static circuit breakers: 

1) AC 

2) DC 



OR 

What is static circuit breaker? Explain  

1) AC static circuit breaker 

2) DC static circuit breaker 

14.  Discuss the circuit, advantages and drawbacks of electronic fan regulator. 

OR 

Draw the circuit diagram of fan speed regulator and explain in details. 

15.  What is the need for soft start? Draw and explain soft start circuit. 

OR 

Draw and explain soft start circuit for DC motor. 

16.  Explain electronic ballast with suitable block diagram. 

17.  Draw and explain: 

1) Static Circuit Breaker 

2) Fan Speed Regulator 

 

 

 

 


