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FIRST SEMESTER
POWER ELECTRONICS AND DRIVES
PE 912 — ANALYSIS OF POWER CONVERTERS

(REGULATIONS 2009)

Time : Three hours ) Maximum : 100 marks

10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
Why power factor of semi converter is better than full converter?

A 1¢ half wave controlled rectifier is used to supply power to a load resistance
of 10 Q from 230 V, 50 Hz supply at firing angle of 30 degree. Determine the
load current.

What are difference between freewheeling diode and feedback diode?

What is inverting operation of converter?

List the control strategies of DC chopper.

What is meant by four quadrant chopper?

Why is phase angle control type AC voltage controller preferred?

List the applications of AC voltage controller.

What is the main difference between AC voltage controller and cycloconverter?

What is step-down and step-up cycloconverter?
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PART B — (5 x 16 = 80 marks)

() In the given single phase semi converter circuit (Fig. 1), assume the
diode D2 is permanently open. Obtain an expression for average
output voltage and draw the waveforms for output voltage and

output current for a firing angle a. (8)
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(11)  Write short note on dual converter. (8)
Or

A 220 V, 1 kW resistive load is supplied by 220 V, 50 Hz source through
single phase fully controlled rectifier. Determine the followings for 800 W
output :

(i) Output voltage
(i1) RMS value of input current
(iii) Fundamental component of input current

(iv) Displacement factor.

Explain the operation of three phase fully controlled rectifier with neat
waveforms. Also derive the voltage expression for average output voltage.

Or

A three phase fully controlled bridge rectifier is supplied by 400 V, 50 Hz
source and operates at firing angle of 30 degree. The load current is
maintained constant at 12 A and load voltage is 330 V. Find, (1) source
inductance (ii) load resistance and (iii) overlap angle.

What is step-up chopper? Explain the principle of operation of step-up
chopper. Also derive the expression for its output voltage.

Or

A step-up chopper has a supply voltage of 100 V and output of 400 V.
If the total time period of chopper is 1000 ps, (i) determine the pulse
width of output voltage and (ii) find the output voltage if pulse width is
reduced to 1/3 for constant frequency operation.
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A resistive load of 5 ohms is fed through a single phase full wave
AC voltage controller from 230 V, 50 Hz source. If firing angle of thyristor
is 120 degree, find the output RMS voltage, input power factor and
average current of thyristor.

Or

A 230 V, 50 Hz source feed the power to 2 kW, 230 V heater through an
AC voltage controller. Determine Vo &wms) and power dissipated in the
heater. Assume firing angle of thyristor is 45 degree.

Explain the operation of 1¢ step-up cycloconverter with waveforms.
Or

With neat waveforms, discuss the operation of 1¢ bridge type
cycloconverter feeding R-L load.





