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

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1

With neat circuit diagram, input and output waveforms, explain the different types of power
electronic converters. | ; (10 Marks)
With block diagram, explain'the peripheral effects of power electronics equipments.

; / (06 Marks)
List the major applications of power electronics. . (04 Marks)

: OR

Explain the reverse recovery characteristics of power diode, with neat waveform. And also
obtain an expression for peak reverse current. * (08 Marks)

A single-phase full bridge diode rectifier is supplied from 230V, 50Hz source. The load
consists'of R = 10Q and a large inductance so as to render the load current constant.
Determine:

i)  Average values of output voltage and output current.

i)  Average and rms values of diode currents

iii) rms values of output and input currents-and pf. (06 Marks)

Explain the operation of single phase full wave rectifier with RL:load. Derive the expression

for RMS o/p current for continuous load current. (06 Marks)
' Module—Z

Explain the switching characteristics of BJT. (10 Marks)

A power transistor has its switching waveforms as shown in Fig.Q.3(b). If the average
power loss'in the transistor is limited to 300W, find-the switching frequency at which this

transistor can be operated. - (06 Marks)
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Fig.Q.3(b)
List the applications of BJT, MOSFET and IGBT. (04 Marks)
OR
With necessary waveforms explain switching characteristics of IGBT. (05 Marks)
Sketch the structure of n-channel enhancement type MOSFET and explain its working
principle. (10 Marks)
With neat circuit diagram, explain pulse transformer and optscoupler. (05 Marks)
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Module-3
Derive an expression for the anode current of thyristor w1th the help of two transistor
analogy. (05 Marks)
With the help of neat sketch, explain the static V-I characteristics of an SCR. Define
latching and holding current. ‘ (10 Marks)

For an SCR, gate-cathode characteristic is given by V, = 1 + 10Ig. Gate source voltage is a
rectangular pulse of 15V with 20p sec duration. For an average gate power dissipation of
0.3W and a peak gate drive power of 5W, compute:

i)  The resistance to be connected in series with the SCR gate.

11)  The triggering frequency

iii)  The duty cycle of the triggering pulse. (05 Marks)
; OR
Explain different methods of tuming on of SCR. (08 Marks)

Explain the working of UJT triggering technique of SCR with neat waveform. (06 Marks)

For the circuit shown in Fig.Q.6(c) calculate:

i)  The maximum values of di/dt and dv/dt for the SCR :

ii)  Find the rms:and average current ratings of the SCR for firing angle delay of 90° and
150°.

1i1) Suggest a sultable voltage rating of the SCR.

Fig.Q.6(c)

Module-4 -
A single phase half wave SCR circuit of RL load, draw waveforms for source voltage load
voltage, load current and voltage across the SCR for a given firing angle a. Hence obtain
expressions for average and rms load voltages in terms of source voltage and firing angle.

(08 Marks)

A single phase full converter is supplied from 230V, 50Hz source. The load consists of
R =109, a large inductance so as to render the load current constant. For a firing angle
delay of 30°, determine. : '
1)  Average output voltage
11)  Average output current
iii) .~ Average and rms values of SCR currents

iv) . The power factor. ' (06 Marks)

With neat circuit diagram and waveforms explain dual converters. (06 Marks)
OR

With necessary waveforms, explain the operation of single phase AC voltage controller with

RL load. Derive an expression for rms output voltage. (08 Marks)

A single phase voltage controller is employed for controlling the power flow from 230V,

50Hz source into a load circuit consisting of R = 3Q2, WL = 4Q. Calculate:

i)  The control range of firing angle

ii)  Max value of rms load current

i) Max values of average and rms SCR currents

iv) Max power and power factor

v)  Max possible value of di/dt that may occur in SCR

vi) The conduction angle for o = 0° and o = 120° assuming a gate pulse of duration «t
radian. (06 Marks)

Briefly explain the application of AC voltage controller. (06 Marks)
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Module-5
Classify the different types of choppers with the help of circuit and quadrant diagram.
Explain the operation of two quadrant chopper. (08 Marks)
Derive an expression for average output voltage with a neat circuit and waveform of step up
chopper. (08 Marks)
A step-up chopper has input voltage of 220V and output voltage of 660V. If the
non-conducting time of thyristor-chopper is 100us, compute the pulse width of output
voltage. Incase pulse width is halved for constant frequency operation, find the new output
voltage. (04 Marks)

OR
With circuit diagram, explain the operation of single phase full bridge inverter. (10 Marks)
With neat circuit diagram and waveforms explain the operations of transistorized current
source inverter. (10 Marks)
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