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PART A

Explain five types of power electronlc converter circuits briefly. Also indicate two
applications of each type. (10 Marks)
Give symbol, and characteristic features of the following devwes

1) RCT i) GTO it) Trlac iv) SCR v) IGBT (10 Marks)
Give the comparison bg;;tween BJT, MOSFET and IGBT (06 Marks)
What is the necessity. of base drive control in a power transistor? Explain antisaturation
control. (08 Marks)

For a transistor sw1tch shown in Fig.Q2(c):
i) Calculate the forced beta, Brof transmtor

i) If the. manufacturers specified B 1s in the range of 8 to 40, calculate the minimum
overdnve factor (ODF)
1i1) Obtam power loss Pr in the transistor.

it Vi ',;1 0V, Rg =0.75Q
NCo VBE(sat) 1.5V N —
- Rc—llg Vcc-—ZOOV
Vegay = 1V

Fig.Qz(c) - (06 Marks)
Draw the two transistor model of‘{ﬁra‘thyristor and derive an expression for the anode current
in terms of the common base current gain o; and @, of the transistors. (09 Marks)
What- 1s the need for protectlon of thyristor? Expla‘ln how thyristors are protected against

high. _t . (06 Marks)

. Explain different methods to turn on a thyrlstor (05 Marks)

What will be the average power in'the load for the circuit shown in Fig.Q4(a), when o = g

Assume SCR. to be ideal. Supply voltage is 330 sin 314t. Also calculate the RMS power and
the rectification efficient.

R=1o0n

Fig.Q4(a) (06 Marks)
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With a neat circuit diagram and waveforms, explain the workmg of a single phase full
controlled bridge converter feeding highly 1nduct1ve load Derive the expression for the
average output voltage and rms output voltage. b %9 (10 Marks)
Compare full controlled and semi-controlled rect1ﬁers (04 Marks) -
PART —B

With a neat circuit diagram and waveforms, explain complementary commutation. (10 Marks)
In the resonant pulse commutation circuit, the supply voltage is is Vg = 200 V, load current

=150 A, the commutation inductance L. = 4pH and commutation capacitance C = 20 uF.
Determme the peak resonant reversmg current of thyristor T and turn OFF time topr for T).
Assume Vg = V. y ; (10 Marks)

With relevant circuit and waveform explain the pr1nc1p1e of single phase fullwave AC
voltage controller with resistive load. Derive expression for RMS output voltage. (10 Marks)
A single phase FW ac voltage controller working on ON-OFF control has supply voltage of
230 V RMS, 50 Hz and load is 50 Q. The controller is ON for 30 cycles and OFF for 40
cycles. Calculate:

i) ON or OFF time interval

i) RMS output Voltage

iii) Input power factor

iv) Average and RMS thyristor current. (06 Marks)
Compare QN OFF controller and phase controller. ) (04 Marks)
Give the classification of choppers Explarn briefly each one of them. - (10 Marks)
Explain the working of boost regulator with waveforms. (06 Marks)
Explain the principle of operat1on of step up chopper - (04 Marks)
Explain the performance parameters of mverters . & (06 Marks)
Explain the operations of single phase half bridge inverter. (08 Marks)
Explain the working of variable DC link inverter. Ty (06 Marks)
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