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INSTRUCTION; Answer Any five (5) questions of your choice

Se

a (a) With the aid of V-I characteristics of the thyristor explain the following:

(i) Forward blocking region, (ii) Forward Conducting region and (iii) Reverse blocking region.
(b) The thyristor in figure 1 has a holding current of SO mA ands fired by a gate pulse of lengih

50 us. Show that without resistance R the thyristor will fail to remain on when the firing pulse

ends. Find the maximum value of R to ensure firing. Neglect voltage drop across the thyristor.
Figure 1.
2 (a) With the aid of an appropriate diagram(s), explain three methods used in turning on the
thyristor.

(b) A d.c supply of 200 V feeds a load having a resistance of 20 Q and an inductance of 10 H

through a thyristor. The latching current of the thyristor is 50 mA. Find the minimum with of
the gate pulse.

3 (apBriefly explain the Resistance triggering circuit of figure 3a

=| 2LOXD.

i264 Figure 3a

230 Vis, 50 Hz, Resistance R

(b) In the RC triggering circuit of figure 3b, the supply voltage Vs =

e of

is varied from 2 kQ to 20 kA, Gate triggering voltage Is 2 V. if C = 0.47 x 10°F, find the rang
firing angle a possible with this circult.

) @)

Rail 56 Figure 3b

4 (a) With the aid of appropriate circuit diagram, explain the principle of operation of a chopper.

u

a
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(b) For a resistive load, develop equations for average load voltage, average load current, RMS
output voltage and the output power.
(c) A 250 V separately excited dc motor has an armature resistance of 2.5 ©. When driving a

constant torque load at 600 rpm, the armature takes 20 A. The motor is controlled bya
chopper with a chopping frequency of 400 Hz. The input voltage to chopper is 250 V. What
would be the value of duty ratio, if the speed is reduced from 600 rpm to 400 rpm with load

torque maintained constant.
5 (a) Explain the two methods of controlling the duty cycle or output load of a chopper using

4

appropriate waveforms.

(b) Uge the diagram of figure Sb to explain the effect of commutation in a chopper circuit. ¢
Figure 5b

6 (a) Draw the circuit diagram 4nd the waveforms of the supply voltage, gate firing pulse, the
output voltage and load current of a single-phase half wave controlled converter with

commutating diode. Explain its operation.
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INSTRUCTION: Answer Any five (5) questions of your choice

1 (a) With the aid of V-1 characteristics of the thyristor explain the following:
’

(i) Forward blocking region, (i) Forward Conducting region and (iii) Reverse blocking region.

(b) The thyristor in figure 1 has a holding current of 50 mA and is fired by a gate pulse of lengin
50 ps. Show that without resistance R the thyristor will fail to remain on when the firing pulse
ends’ Find the maximum value of R to ensure firing. Neglect voltage drop across the thyristor.

| \La

Figure 1,

2 (a) With the aid of an appropriate diagram(s), explain three methods used in turning on the

thyristor.

(b) A d.c supply of 200 V feeds a load having a resistance of 20 Q2 and an inductance of 10 H
through a thyristor. The latching current of the thyristor is 50 mA. Find the minimum with of

the gate pulse.

3 (‘E\G\‘Briefly explain the Resistance triggering circuit of figure 3a.

IG5 Ut
y . R
e e e

by Renance 4
renance.app * Download Renance on Google Play



EEE 543 | FUPRE

Renanced

ot

by Renance
renance.app ¢ Download Renance on Google Play



