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PART A
Answer oll questions, each carries 3 marks. Marks

Explain the various mechanisms used for triggering an SCR (3)

Mention any two wide band gap materials used in power electronics industry and (3)

explain how it is advantageous over Silicon material.

3 Explain the significance of freewheeling operation in a semiconverter (3)

4 A 230V, 50q2,1-pulse SCR controlled converter is triggered at a firing angle of (3)

40o and the load current extinguishes at an angle of 210o. Find the circuit tum-off

time, tc.

5 Define Modulation Index and Modulation Frequency in PWM. (3)

G Draw the circuit diagram and output voltage and current waveform of a l-phase (3)

ac voltage conffoller with RL load'

7 Explain Current Limit Control in chopper circuits (3)

8 Draw the circuit diagram of a step-up/down chopper (3)

g Draw and explain the block diagram of a closed loop speed control of an electric (3)

drive ":"

10 Explain the nature and classification of load torque. (3)

PARTB I

Answer onefull questionfrom each module, each carries 14 mnrks.

Module I

l l a) With the help of a diagram, explain the Two Transistor analogy of an SCR, with (8)

necessary equations.

b) Draw the circuit symbol of an SC& Power MOSFET and IGBT. Give a (6)

comparison between them based on their applications.

OR

12 a) Expldin the mechanism of turning-offan SCR using its Turn-offcharacteristics. (8)
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b) Explain the classification of Power Diodes based on their reverse recovery (6)

characteristics t .

Module ll

With a circuit diagram, explain the working of a l-phase fully conholled bridge (14)

converter supplying RL load. Draw the output voltage and current waveforms

for a firing angle of cdOoo assuming a continuous conduction. Also, derive an

expression for the average value ofoutput voltage.

OR

With a circuit diagram and input and output voltage waveforms, explain the (10)

operation ofthree phase half-controlled converter feeding R load for a firing angle

ofa:90o.

A single-phase full converter delivers power to a resistive load R whose load (4)

voltage waveform is shown in Fig. l. Obtain the equation for average output

voltage, Vs.

.f

14 a)

15 a)

b)

b)

(L s t*(r nrl*_ 3i ot

Fig. 1

Module lll

Explain the working of a single-phase Full Bridge inverter with the help of a

circuit diagram and relevant waveforms.

Explain the cgntrol techniques adopted to vary the output voltage of an Inverter

(8)

(6)

OR

o 16 a) Explain the operation of a 3-phase voltage source inverter with l80o mode 9f (10)

-;operation.

b) Explain multiple pulse width modulation as applied to inverters

Module lV

l7 a) The graph showing the variation of output voltage, Vo with duty cycle, cr, shown (8)

. in Fig.2. conesponds to which dc-dc converter? Explain its working with a circuit

diagram.

(4)

vel
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b) witfu a circuit diagrea, cxpldn fie operation of a t*o-qdrunt chop.
.G

a) Bsw md design a h* regulator h*ving @:inprrt voltage of vs : lzv. The (14)

requircd av€ragp Grttr* vdtage is Va - 5V at load R = 5@ ard ttre pq*-t+3s
et$ ripl€ vcltrye is ts bc within 2S mV. The switching fuu@cy b 25 kllz.
Ifthe pd<+opk ri@ ctrrcrrtof indacror is limited to 0.8 A, detenrlrc {a)dp
duty cycle cl {b) tIE filsirductance L (c) tlrc filter cqacitor C and (d} Qc c*b!*l
values ofl. and C.

ffiv
e) Explain r€g€nerative br*ing conftol as applied to a separately excited DC Motor (E)

b) Exp*rin the working of singk-phas€ FIdf lvave converter fed DC &ine (6)

. vtl

20 Erykift the vffcmml of afure-pha* Indrction motor drive

(6)

l{

'l

19

tl4)
rl*tttt
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Fig.2.
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