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Semester End Examination; June - 2016

Industrial Electronics
Time: 3 hrs Max. Marks: 100

Note: i) Answer FIVE full questions, selecting ONE full question from each unit.
i) Justify any assumptions made.

UNIT -1
1 a. List any four types of power electronconverterswith the help of circuiischematic and 10
waveforms bring out the control characteristic§6R, GTO and power B
b. Discuss the peripheral effects and their remedigmver electronic convertt.
c. What is an IGBT? What are its advantages over BXY&w the circuit symbol of IGB’
2 a. With the help of switching modend switching waveforms explain the switching timea
power MOSFET.
b. In the anmi saturation base control circuit Fig. Q 2(b), Vc = 12( V, Rc = 2 Q,
Vp1=21V, \Wb2=09V, e=0.7V, Veg= 14V, Rs = 3Q andp = 15. Determin;
(i) The colector current without clampil
(ii) The collectoremitter clamping voltag

(i) T he collector current with clampir

c. Explain the principle of proportional base con 4
UNIT - 11
3 a. Using the twaransistor analogy derive an expression for thedamurrent of a thistor

and listthe factors that cause tr-on in thyristors.

b. Two thyristors connected in parallel hav-I characteristics during Ostate as desirable by
Vi=1+ (1.05x10)i; V,=0.9 + (0.8x10%)i,
1) Find the current they can conduct together wit individually exceeding 500 , 6
i) What is the equalizing resistance to be conedah series with each thyrestor to ens

that they can conduct together ' A?
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C.
4 a.
b.

5a.

6 a.

7 a.

Explain RC firing circuit for a single phase hal&ve rectifier. 6
With relevant waveforms explain the turn-ON andht@FF times of a thyristor. 8
Explain the needs to protect thyristors againsh liigdt and dv/dt along with the methods

used for the same.

. How many thyristors are required in a series sttongvithstand a dc voltage of 3500 V in

steady state if the thyristors have a steady statage rating of 1000 V and the steady state .
derating factor is 30%? Assuming maximum differemcethe leakage current of the
thyristors to be 100 mA, calculate the value otagé sharing resistance to be used.

UNIT - 11
List the applications of AC voltage controllers lwihe help of neat diagram and Waveforms10

explain the principle of phase controlled AC vo#agpntrollers.

. Draw the circuit diagram of full wave AC voltagentmller supplying an RL load.

A single phase full wave AC voltage controller sligga purely resistive load of R = 1D
from an AC source of 230 V, 56iz. If the delay angle of the thyristors are eq

0y =0y =172, Calculate; 10
i) The rms output voltage and current

i) The input power factor

iii) The average and rms values of thyristor cutren

A single phase full converter with an RL |@adl operating from a 230 V, 50 Hz ac supply
provides an average load current of 6 A at a daleyte of 45°. If the ripple content of the
load current is negligible. Determine; (i) the @ad voltage and dc output power, (ii) the
quantities mentioned in (i) when a freewheelingdd® is connected across the output
power, (ii) the quantities mentioned in (i) whefreewheeling diode is connected across the
output for the same load resistance and firingengliii) the dc load voltage and current if
thyristor T3 is open circuited. Assume same load resistancefigind angle and a free

wheeling diode across the load.

. With the help of a neat circuit diagram and reléwaaveforms, explain a single phase dual

converter. Mention any two advantages of the catod) current mode operation of the 10
same.

UNIT -1V
What is a step-down chopper? With the help of at mé&@uit diagram and relevant
waveforms explain the operation of a step-down peopvith RLE load, in the continuous 10
current mode.
Explain how the principle of a step-up chopper banused to transfer energy from a low

voltage DC source to a high voltage DC source.
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c. A step-up chopper has an input voltage of 200 V andoutput voltage of 250 V. The
blocking period in each cycle of operation is 0.6. fRind the period of conduction in each 4
cycle.

8a. What do you mean by frequency modulation obrdr dc-dc chopper? What are the

drawbacks of this technique?

b. List the various classes of choppers. Explain amydf them. 8

c. In a step-down DC chopper with R load, the supphtage L = 240 V dc, the load
resistance R = 1%) and the voltage across the chopper switch whers iION is

Ve = 1.5 V. If the chopping frequency is f = 1.2 kkiad the duty cycle is 60%, calculate 7

(i) The average output voltage (i) The rms output voltage
(iif) The chopper efficiency (iv) The effective input resistance.
UNIT -V

9 a. With the help of neat circuit diagram and relevesatveforms explain a single phase full
bridge inverter.
b. List any two advantages and two disadvantagesroéicusource inverters.
C. A single phase half bridge inverter has a residoael R = 2.4Q and the dc input voltage
Vs =48 V. Determine;
i) The rms output voltage at the fundamental freqye
(i) The output power
(iif) The average and peak values of the transistorent
(iv) The peak reverse blocking voltage of eachdistor.
10 a. What is the need to control the output voltagenvierters? Explain the sinusoidal PWM
technique to control the output of a single phaseiriter.
b. With the help of a neat circuit diagram explain dperation of a push-pull converter.
c. What is an uninterruptible power supply? With thephof neat diagrams explain the two
commonly used configurations of uninterruptible gowupply configurations.
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