, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification

Important Note : 1. On completing your answers

50, will be treated as malpractice.

, appeal to evaluator and /or equations written eg, 42+8

17EC73

ter B.E. Degree Examlnatlon, J uly/August 2021
J Power Electromcs

Max. Marks: 100
Note: Answer any FI VE full questions.

Explain with a neat circuit and waveforms different types of power converters. (10 Marks)
What are the peripheral effects of power electronic 01rcu1ts'7 What are the remedies for
them? (06 Marks)
With circuit dlagram, explam the control characteristics of, (1) SCR (i) MOSFET

(04 Marks)

Draw the switching model of MOSFET and explain its switching characteristics. (08 Marks)
The bipolar transistor is shown in Fig. Q2 (b) is specified to have Br in the range of 8 to 40.
The load resistance is R =11€Q. The DC supply voltage is Voo = 200 V and the input

voltage to the base circuit is Vg = 10 V. I/f'VC’E(Sm =1.0Vand Vg, =1.5V, find

(i) The value of Ry that results in saturation with an over drive factor of 5.
(1) The forced value of B.
(111) The power loss Pt in the trar151stor i (08 Marks)

Explam the output Characterlstlcs of IGBT. . (04 Marks)

Explain the two transistor rnodel of SCR and also derive the expression for anode current of
SCR with gate current: . (08 Marks)

.« The latching current of ‘Thyristor shown in Fi 1g Q3 (b) 1s 50 mA. The Duration of firing pulse
;15 50 ps. Will thq_Thynstor get fired? ; (04 Marks)

2051
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. Fig. Q3 (b)) CMRIT LIBRARY
Explain the various turn on methods of SCR. RANGALORE - 560 (037 (08 Marks)
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With a neat circuit and associated waveforms explam the operation of class B self

commutation. ’ (08 Marks)
Explain the operation of Resistance Capa01tance (RC) fullwave trigger circuit with a neat
circuit and waveforms. (06 Marks)

Design a UJT relaxation oscillator for tnggermg an SCR. The UJT has the following
parameters:

nN=07,1p=50pA, Vy =2V, Iy =6 mA, VBB—20V Regg=7KQ

The leakage current with emitter open.is 2 mA. The tr1gger1ng frequency is 1 kHz and
Vminy = 0.2V . Assume C=0.1 pF. (06 Marks)

2( min

With a neat circuit, associated ‘waveforms explain the operation of a single phase full
converter and show that the converter can operates in.two quadrants by deriving the relevant
expression. Assume highly inductive load with ripple free continuous load current. (08 Marks)
A single phase half-wave controlled converter is operated from 120 V, 50 Hz supply. Load
resistance R = 10. Q. If average output voltage is 25% of the maximum possible average
output voltage determme (1) Firing angle (it) Average and rms values of SCR currents.

(06 Marks)
Explain the operation of a single phase dual converter with circulating current mode with a
neat circuit diagram and waveforms. (06 Marks)

Compare on-off control with phase angle control as apphed to AC voltage controllers.
- (04 Marks)
A single phase unidirectional AC voltage controller has a resistive load of R=10 Q and the

input voltage is 120 V, 50 Hz. The delay angle of the thyrlstor IS a= ; Determine

(1) The rms value of output voltage Vo.

(1) The input power factor.

(1)  Theaverage input current. :

(iv)  The average output current. . (08 Marks)
With neat circuit diagram and wayeforms, explain the operatlon of single phase bidirectional
AC voltace controller for resistive load. Derive the equation for rms output voltage.

CMRIT LIBRARY (08 Marks)
WANUALORF S60 037

/‘ .Explaln the Workm0 ‘principle of step down chopper with resistive load. With neat circuit
and associated wavelorrns 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)
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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 ﬁequ.ency is
25 kHz. If L = 150 pH and C =220 pF. Determme \

(i) The duty cycle K.

()  The ripple current of mductor Al.

(i)  The ripple voltage of filter capacitor AV,.. ;

(iv)  The critical values of L and C. (10 Marks)

:% L2 Dry

Fig. Q8 (b)

What do you mean by Inverter? Explain the operatlon of single phase half bridge inverter,
with neat circuit and waveforms. (08 Marks)
The single phase full bridge inverter has a resistive load of R = 2.4 Q and the dc input
voltage is Vg =48 V. Determine .

(1) The rms output voltage at the fundamental frequency V.

(1)  The output power Py.

(i)  The average and peak currents of each transistor.

(iv)  The peak reverse blocking voltage Vg of each transistor. (06 Marks)
Explain the performanc’e parameters of inverter. (06 Marks)

CMRIT LISRARY

With a neat circuit, explain the variable DC hnk inverter. R/\N(_;/-\l ORE - 560 037 (06 Marks)
Explain single phase AC switches. ' ‘ (07 Marks)
Explain solid state relays. ' ¢ (07 Marks)

* %k k %k k
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