2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Power Electronics
Max. Marks: 100

=Sah Nofe Answer any FIVE full questions, choosing ONE full question from each module.

Module-1

Draw the symbols and the V-1 characteristics of the following power semiconductor devices:
(i) Diode  (ii) Thyristor (SCR)  (ii)) SITH  (iv) GTO  (v) TRIAC (10 Marks)
Explain peripheral effects of power electronic components and equipment, mention how to
eliminate them. ‘ (06 Marks)
List out different applications of power electronic system. (04 Marks)

OR
Explain the important characteristic features of power transistors and discuss different
operating ranges of power BJT with the aid of output and transfer characteristic. (10 Marks)
[llustrate the switching characteristics of power MOSFET with necessary waveforms.

(10 Marks)
Module-2
Explain the two transistor model of SCR and also derive the expression for anode current of
SCR with gate current. (08 Marks)
The latching current of Thyristor shown in Fig.Q3 (b) is 50 mA. The Duration of firing pulse
1s 50 ps. Will the Thyristor get fired? (04 Marks)
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Fig. Q3 (b)
Explain the various turn on methods of SCR. ‘ (08 Marks)
OR
With a neat circuit and associated waveforms explain the operation of class B self
commutation. (08 Marks)
Explain the operation of Resistance Capacitance (RC) fullwave trigger circuit with a neat
circuit and waveforms. (06 Marks)

Design a UJT relaxation oscillator for triggering an SCR. The UJT has the following

parameters:
T]:0.7, Ip=50 HA, VV=2V,Iv=6mA, VBBZZOV, RBB:7KQ
The leakage current with emitter open is 2 mA. The triggering frequency is 1 kHz and

Veminy = 0.2V . Assume C=0.1 uF. (06 Marks)
| Module-3
Describe with neat diagram and waveforms, half wave controlled rectifier with freewheeling
diode and obtain average value of output voltage. (12 Marks)
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A single phase full converter is operated from 120 V, 60 Hz supply. The load current with
an average value of I, is continuous with negligible ripple current. If turn ON ratio of

transformer is unity with delay angle a = % Calculate:

(i) Harmonic Factor (HF) of input current
(ii) Displacement Factor (DF)
(iii) Supply Power Factor (PF) ’ (08 Marks)

OR
Ilustrate with neat circuit diagram and waveforms, the working principle of single phase AC
voltage controller using phase control. Obtain average value of output voltage for single

phase half wave controller. (12 Marks)
A single phase half wave AC voltage controller has resistance load of R = 5Q and input

voltage Vs = 120 V, 60 Hz. The delay angle of thyristor 1S o= g’— determine:

(i) rms output voltage (i) input power factor  (iii) average input current (08 Marks)

Module-4
Explain the working principle of step down chopper with resistive load. With neat circuit
and associated waveforms. Derive the equation for, (i) rms output voltage (ii) Effective

input resistance in terms of chopper duty cycle. (08 Marks)

Classify the chopper and explain each classification in brief with circuit diagrams. (08 Marks)

Explain the performance parameters of choppers. (04 Marks)
OR

With a neat circuit and waveforms explain the working of Buck regulator. (10 Marks)

A boost regulator shown in Fig. Q8 (b) has an input voltage of Vs =5 V. The average output
voltage V, = 15 V and the average load current I, =0.5 A. The switching frequency 1s
25 kHz. If L = 150 pH and C = 220 pF. Determine

(1) The duty cycle K.

(i)  The ripple current of inductor Al.

(iii)  The ripple voltage of filter capacitor AV,..

(iv)  The critical values of L and C.
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Fig. Q8 (b) (10 Marks)
, Module-5
Explain the performance parameters of mverters. (08 Marks)
Give the comparison between Current Source Inverter (CSI) and Voltage Source Inverter
(VSI). : (04 Marks)
With circuit diagram, explain single phase bridge inverter. (08 Marks)
' OR . w yERER A ;1}:’;#@’
Writ a short notes on CMRIT Lm:’?
i) Single phase AC switches BANGALORE - 560 03
i) Solid state Relays (10 Marks)
Explain the working of variable dc-link inverter. (10 Marks)
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