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Electrical and Electronics Engineering
UI9EES19 - POWER ELECTRONICS
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Time: Three Hours Maximum: 100 Marks
Answer ALL the questions
Knowledge Levels | K1 — Remembering K3 — Applying K5 - Evaluating
(KL) K2 — Understanding K4 — Analyzing K6 - Creating
PART - A
(10 x 2 = 20 Marks)
Q.No. Questions Marks KL Co
I. Compare the difference between static and dynamic switch. 2 K2 CO1
2. Define Holding current and Latching current in SCR. 2 K1 CO1
3. What is a time ratio control? 2 K1 CO2
4. Write two applications of SEPIC Converter. 2 K3 CO2
5. List the functionality of integral body diodes. 2 K1 CO3
6. Why IGBT is a voltage controlled device? 2 K3 CO3
7. What are the advantage’s of IGCT? 2 K3 CO4
8. Why diodes should be connected in anti-parallel with the 2 K2 CO4
thyristors in inverter circuits?

9; What is Matrix converter? 2 K2  CO5

10. A single phase half bridge inverter feeds resistive load of 2 K3 CO5
10 ohm. When supply voltage of 120 V, determine the rms
value of the fundamental component of output voltage.
PART -B
(5 x 13 = 65 Marks)
Q.No. Questions Marks KL CO
I1. a) Discuss the basic structure and working principle of TRIAC. 13 K1 COl

Sketch its VI characteristics and explain the same.
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b)
12. a)
b)
13. a)
b)
14. a)
b)
15. a)
b)
Q.No.
16. a)
b)

(OR)
With construction schematic, explain the static characteristics
of power MOSFET.

Show that the performance of a single -phase full converter as
effected by source inductance is given by the relation,

cos(at+p) = cosa — ®Lgslo/Vm,

(OR)
Describe the working of single phase fully controlled bridge
converter in the rectifying mode and inversion mode. Also,
derive the expression for average output voltage and RMS
output voltage.

With a neat sketch and output voltage waveforms, explain the
working of buck boost converter.

(OR)
With a neat sketch and output voltage waveforms, explain the
working of SEPIC converter.

Explain the principle of space vector PWM applied to three
phase VSI using the space vector diagram.

(OR)
With power circuit and wave forms, discuss the working of a
three-phase VSI inverter in 180° conduction mode.

Draw the circuit diagram single phase AC voltage controller
with RL load . Explain the circuit operation with necessary
waveforms.

(OR)
Explain the circuit operation of matrix converter along with
its circuit diagram and waveforms.

PART -C

Questions

Explain the working of three phase to single phase
cycloconverter with circuit diagram and necessary
waveforms.
(OR)

For type-a step down chopper of DC source voltage =230V,
load resistance =10 ohm. Take a voltage drop of 2V across
chopper when it is ON. For a duty cycle of 0.4, calculate

i.  average and RMS value of output voltage

ii.  chopper efficiency.
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