Important Note : 1. On completing your answers, compulsorily draw diagonaf-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

USN D 15MT63
Sixth Semester B.E. Degree Exami \ation, June/July 2018
Power Electronics
Time: 3 hrs. RN Max. Marks: 80
Note: Answer any FIVE full ques*tiom, cﬁbo&ing one full question from each module.
Module-
1 Define power electronics. List the appllcatlons of power electronics. (08 Marks)
With necessary Waveformc. explam the switching characteristics of power MOSFET.
y (08 Marks)
OR
2 Write the symbol and control characteristics of the following devices:
i) IGBT i) SCR i) GTO. (06 Marks)
Compare MOSFET and IGBT. (06 Marks)
Whatare the different types of power electronic converters? (04 Marks)
AN Module-2
3 a2, Explain the two transistor model of SCR and derive the expression
I e+
I = 2tc T lceBo, CBO, - ({‘8 Mzuks)
- (o, +ay)
A thyristor circuit is shown in Fig.Q.3(b), the SCR has a latching current of SOmA and is
fired by a pulse of length SOusec. Show that without resistance R, the th‘ymtor will fail to
remain Oy, when the firing pulse ends. And then find the maximum \alue of R to ensure
firing. R (08 Marks)
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Fig.Q3(b)
OR:
4 Define commutation. Compare natural an\gi*for‘.‘céd commutation. (08 Marks)

In the parallel capacitor turn off-circuit §hoWn in Fig.Q.4(b), main SCR T is to be reversed

biased for atleast 40us for proper commutatlon and holding current of auxiliary SCR Ty is
2mA. Find R and C. e (08 Marks)
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Module-3 |
With neat circuit diagram and waveforms, explain operation of single phase AC voltage
controller using ON-OFF control. Derive an expressmn for RMS value of output voltage.

(08 Marks)

A single phase half wave AC voltage controlle; is )hown in Fig.Q.5(b) feeds power to a
resistive load of 6Q2 from 230V, 50Hz source. The ﬁrmg angle of SCR is a = /2. Calculate:
i)  RMS value of output voltage. WO
i)  Input power factor.
iii) ~Average input current.

iv)  Average output voltage. 3 (08 Marks)
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Fig.Q.5(b)
OR
Explain the operation of single phase semi converter with circuit and waveforms. Derive an
expresmon for average value of output voltage (Assume R-L load). (08 Marks)
Whiat are the advantages of circulating current-mode dual converter? (04 Marks)
~Mention the applications of AC voltage controller. (04 M??ks}l
Module-4 N

Explain the principle of operation of a step-up chopper. (08 Marks)

A D.C. chopper has an input voltage of 200V and a load resistance of 8Q. The voltage drop
across the thyristor is 2V and chopper frequency is 800Hz. The duty cycle is.0.4. Find:

1)  Average output voltage

ii))  RMS output voltage

iii)  Chopper efficiency. W (08 Marks)
OR ~
Derive an expression for peak-peak ripple in the load current, in case of a step down chopper
with R-L load. (10 Marks)
With neat diagram, explain four quadrant operation of a chopper. (06 Marks)
Module-5
Explain the principle of single phase half "mqﬂe inverter with relevant circuit diagram and
waveforms. (10 Marks)

Write a note on performance parameters nt a inverter:
i)  Harmonic factor of nth harmonic.
ii)  Total harmonic distortion (THD).

iii) Distortion factor (DF). (06 Marks)
: OR
Compare voltage souice inverter and current source inverter. (06 Marks)
With neat circuit ‘diagram, explain the operation of a three phase transistorized inverter in
180° conductionfriio?c‘ie with star connected R-load. (10 Marks)
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