Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Note: Answer any FIVE full questtons, choosing ONE full questton from each module.

Module—l )

Draw the symbols and the V-I charactenstlcs of the following power semiconductor devices:
(1) Diode  (i1) Thyristor (SCR) (i) SITH (1) GTO (v) TRIAC (10 Marks)
Explain peripheral effects of power electronic components and equipment, mention how to
eliminate them. / (06 Marks)
List out different apphcatlons of power electronic systern (04 Marks)

OR
Explain the 1mportant characteristic features of power transistors and discuss different
operating ranges of power BJT with the aid of output and transfer characteristic. (10 Marks)
Illustrate the’switching characterlstlcs of power MOSFET w1tb necessary waveforms.

(10 Marks)
‘Module-2 g
Describe modes of operation of SCR with a neat'V-I characteristic. y” (10 Marks)
Develop two transistor model and derive an ‘expression for anode current in terms of
transistor parameters forathynstor - ) ) (10 Marks)
%G “OR

[lustrate with neat dlagrams and Waveforms the operation of UJT triggering circuit for
SCR. P ; ) (10 Marks)

Estimate the required parameter _for Snubber circuit to provide I protection to SCR used

n smgle phase bridge converter the SCR has a maximum % of 60 V/Msec. the input line

~ .'to line voltage has peak 1 value of425V and series inductance of 0.2 mH. (05 Marks)

. Compare natural commutatlon and forced commutation. (05 Marks)
4 3 Moﬂule—3

Describe with neat diagram and waveforms, half wave controlled rectifier with freewheeling

diode and obtain average value of output voltage. (12 Marks)

A single phase full converter.is operated from 120 V, 60 Hz supply. The load current with
an average value of I,/is contmuous with negligible ripple current. If turn ON ratio of

transformer is unity W1th delay angle o = g Calculate:

(1) Harmonic Faetor (HF) of input current
(it) Displacement Factor (DF)
(i11) Supply Power Factor (PF) » (08 Marks)
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OR o N
Ilustrate with neat circuit diagram and waveforms, the working principle of single phase AC
voltage controller using phase control. Obtam 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 ofvtrhyristor is = g, dete;q;ine:

(1) mas output voltage  (i1) input poWer factor  (iii) average input current (08 Marks)
Module—4

Demonstrate the working prmc1p1e of step-down Chopper with RL load. Derive an

expression for average and s value of load voltage. .. * (12 Marks)

A step up dc chopper has an input of 200 v and an’ output of 250 V. The blocking period
(Tofr) in each cycle of operatlon is 0.6 x 107 seconds, Find the period of conduction (Ton) In

each cycle. & (08 Marks)
2 OR

Outline the different performance parameters.of dc choppers. (06 Marks)

Describe class.D chopper with neat diagram. (08 Marks)

Design the filter components for buck convert which has an mput voltage of 12V and output
voltage of 5V. The peak to peak tipple voltage is 20 mV and peak to peak ripple current of

inductor is limited to 0.8A. The switching frequency 1s 25 kHz. (06 Marks)

: Module-5 ¢ .
With the help of circuit dlagram and waveforms; explain the workmg of single phase bndge
inverters. (12 Ma T
The single phase full bridge inverter Wlth re51stlve load of R 2 4 Q) and dc i mpu w’ge_.:\} 2
Vs =48V. Determine: : *J / \a \\

1) RMS output voltage at the fundamental frequency
ii) Output power ‘
iii) Peak current and average current of each tran51stor

: OR . oo -\k""’.',f

. Outlme various performance parameters used for mverters. Compare Current &)u & A
Anverter (CSI) and Variable DC link inverter. (10 Marks)
™~ Explam AC Switches (smgle phase) and Mtcroelectromc Reldys (MER) with neat diagram.
w g ) (10 Marks)
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