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POWER ELECTRONICS CIRCUITS
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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt Five questions in all, selecting at

least one question from each Unit. All

questions carry equal marks.

Unit III

5. (a) What are multilevel inverters ? Classify

various multilevel inverters. Discuss

various control techniques used for the

control of multilevel inverters. 10

(b) Discuss the basic principle of operation

of cycloconverters. Name various types

of cycloconverters used in power

electronics circuits. 5

6. (a) Draw the circuit diagram of half bridge

inverter and explain the analysis with

R-L load. 8

(b) Explain operating principle of single

phase to single phase cycloconverter with

continuous and discontinuous load

currents and with the help of circuit

diagram and waveforms. 7

Unit IV

7. Explain the phase locked loop control scheme

with simple block diagram and discuss the
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Unit I

1. (a) What do you mean by snubber ? What

are various functions of snubbers in

power electronics circuits ? Classify

various snubber circuits used for power

semiconductor devices. Explain the design

of RC snubber circuit. 10

(b) What are various components involved

in the design of heat sink for power

MOSFET, GTO and IGBT ? Explain

thme with thermal model. 5

2. Compare three phase a.c. regulators with single

phase a.c. regulators. Describe the operation

of three phase a.c. regulator with the help of

voltage and current waveforms. Also, derive

the output voltage equation. 15

Unit II

3. (a) Distinguish between voltage commutated

chopper and current commutated chopper.

Explain the basic principle of a step down

chopper with a simple circuit and

waveform. Obtain expression for the

output voltage. 9

(b) A step down d.c. chopper supplies d.c.

power to a d.c. motor load of 2 having

an inductance of 10 mH. The load is

shunted by FWD. Sketch the output load

voltage and current waveforms. What is

the ratio of chopper ON time to the

period ? When the chopper is operating

at a frequency of 200 Hz, the mean value

of the load current measured is 10A and

the d.c. supply voltage is 200V. Determine

the ON/OFF ratio of the chopper. 6

4. Describe the operation of single phase half

wave controlled converter with the help of

circuit diagram and waveforms. Derive the

expression for average load voltage and current.

A thyristor half-wave controlled converter has

a supply voltage of 240V at 50 Hz and a load

resistance of 100. What are the average values

of load voltage and current when the firing

delay angle is (i) 30º, (ii) 140º ? 15
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contribution of each block in its working. What

are the advantages of PLL control over other

control schemes ? What are various applications

of PLL in power electronics circuits ? 15

8. Write short technical notes on any two of

the following : 7½,7½

(a) d-q and p-q theories with their control

applications in power electronics

(b) Feedback control of inverter/converter

using P and PI control

(c) PWM control techniques in power

electronics circuits.
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