
Subject:POWER ELECTRONICS

Unit-1:

1.Draw the V-I characteristics of a power MOSFET and explain different operating regions.
2.Draw the V-I characteristics of SCR and explain it briefly?

3.Draw the switching characteristics of power MOSFETs. Define turn-ON delay time, rise time, turn – ON time, turn- OFF
delay time, fall time and turn- OFF time.

4.Describe the basic behavior of thyristor using a two- transistor model.
5.Explain switching characteristic of IGBT and compare MOSFET and IGBT?

Unit-2:

1.A single phase 220 V, 1 kW heater is connected to a half- wave controlled rectifier and fed from a 220 V, 50 Hz ac supply,
Determine the power absorbed by the heater when the firing angle is i) α = 30o and ii) α = 90o

2.A single phase fully controlled bridge converter with RL load is supplied from 220V, 50 Hz ac supply. If the firing angle
is 45o, determine i) average output voltage, ii)output current iii) input power factor.

3.What is the effect of source inductance in single –phase full – wave controlled bridge rectifier with RL load and  Draw the
voltage and current waveforms
4.Draw the circuit diagram of a single – phase full wave controlled rectifier using centre tap transformer with R load and
find dc output voltage.

5.A single phase full-wave ac voltage controller feeds a load of R=30Ohms with an input voltage of 230V, 50Hz. Firing
angle for both the thyristors is 65°. Calculate (i) rms value of output voltage. (iii) Average and rms current of thyristors.

6.Explain the operation of single phase half wave converter with RL load and freewheeling diode and also deduce the
   expression for average load current.

Unit-3:

1.A three –phase full converter is connected to a load resistance of 5 Ohms and it is supplied from a 220 V, 50 Hz ac supply,
If the firing angle of thyristor is α =30o,determine i) average output voltage, ii) average output current, iii) rms output voltage
and    iv) rms output current.

2.Draw the circuit diagram of three – phase, half –wave controlled rectifier with R load. Determine the following parameters
for R load with firing angle α = 60o :i) dc output voltage ii) Average dc load current iii) rms output voltage iv) rms load
current.

3.Draw the circuit diagram of a three phase bridge converter with RL load and its corresponding voltage & current wave-
forms. Determine the following parameters: i) dc output voltage ii) average dc load current iii) rms output voltage
iv) rms load current .

4.Design a three phase dual converter to achieve at four quadrant operation for Id = 10 A at 200 V. The converter is supplied
from 400 V,three phase and 50 Hz supply. Iripple =2A.

5.Explain the effect of source inductance on three phase full converter in detail.
6.Draw the circuit diagram of three – phase, full –wave controlled rectifier with R load. Determine the following parameters for
R load with firing angle α = 30o :i) dc output voltage ii) Average dc load current iii) rms output voltage iv) rms load current.
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Unit-4:

1.Explain the operating principle of dc chopper with a suitable diagram along with voltage and current waveforms. Derive
expressions for average output voltage and rms output voltage.

2.Explain the different control strategies in DC-DC circuits

3.Discuss the Principle of operation of forward and fly back converters in CCM

4.With the help of a neat circuit diagram and associated waveforms,discuss the operation of Buck-Boost converter.
5.With help of neat circuit diagram and associated waveforms discuss the operation of a Buck converter in continuous
conduction mode and discontinuous conduction mode.

6.Explain the operation of Boost chopper with relevant waveforms and derive the expression for average output voltage.

Unit-5:

1.With the help of a neat circuit diagram and waveforms, explain the operation of 3-phase bridge inverter with R load.
2.What are pulse width modulated inverters? What are the different PWM techniques used in inverter?

3.What is pulse width modulation? List the various PWM techniques. How do these differ from each other?
4.A single-phase PWM inverter is fed from a 220 V dc supply and it is connected to a RL load with R=10 ohms and L=10 mH.
 Determine the total harmonic distortion in the load current .Assume width of each pulse is _/2 and the output frequency
 is 50 Hz.
5.Explain the working of a 1-phase full bridge Inverter with RL load. Draw the relevant output waveforms.
6.Explain the operation of three phase bridge inverter for 120° mode of operation with aid of relevant phase and line
voltage waveforms.

Unit-6:

1.Describe the V-I characteristics of TRIAC and modes of operation.
2.A single –phase half –wave ac voltage controller is connected with a load of R = 5 ohms with an input voltage of 230 V,
50 Hz. If the firing angle of thyristor is 45o , determine i) RMS output voltage, ii) Power delivered to load

3.Describe working of 3-Phase AC-AC regulators with R load only and draw the relevant waveforms.
4.A single phase full –wave ac voltage controller is connected with a load of R = 10 ohms,with an input voltage of 230 V,
50 Hz. When the firing angle of thyristors is 45o,determine i) power output at load, ii) average value of thyristor current and
iii) rms value of thyristor current.

5.Derive the expression for rms output voltage of bidirectional 1-phase ac voltage controller with RL load. And draw the
relevant waveforms.
6.Discuss the working of a single phase bridge type cycloconverter with RL loads and for continuous waveform operation
with neat circuit diagram and output rms voltage and current wave form for fo = 4 fs.
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