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B.Tech.
PCEL4301

Fifth Semester Examination — 2010
POWER ELECTRONICS
Time: 3 Hours
Max. Marks: 70
Answer Question No.1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1.  Each question carries two marks :- (10x2=20)
(i) List the name of the methods adopted for triggering a thyristor.
(if) What are the common techniques for current sharing of parallel connected thyristors?

(iii) Thyristor A has rated gate current of 2 A and thyristor B, a rated gate current of 100
mA. Which one is SCR and which one is GTO?

(iv) Which device has negative resistance charactenstlcs? Draw the characteristic and
identify the negative resistance area.

(v) Why R-C triggering method is preferred over resistance triggering?

(vi) A single phase half wave circuit is supplied at 120 V. Determine the average load
voltage for firing angles 0°, 30°, assuming the load current to be continuous and level
with a constant 2.5 V drop on the thyristor.

(vii) Ina 3-phase semiconverter, for firing angle equal to 120° and extinction angle equal
to 110°, what is the conduction period of the freewheeling diode?

(viii) What is an inverter? Give four applications of inverters?

(ix) Draw circuit configuration of a chopper that is used for motoring and regenerative
wbraking.
(x) Whatare the advantages of freewheeling diode?

2. (a) Drawand explainthe output characteristics of n-channel enhancement mode MOSFET.

2)
(b) Draw and explain the switching behaviour of a power BJT. 5)
(c) Compare the merits and demerits of BIT, MOSFET and IGBT A3
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Describe the working of single-phase fully-controlled bridge converter in the rectifying
mode and inversion mode. Also, sketch the following waveforms for o =45°and o =120°,

a) Load voltage waveform,

b) Load current waveform,

c) Thyristor current and voltage waveforms,

d)  Supply voltage and current waveforms. 10)

A three phase fully-controlled converter is employed to charge a battery with an emf of
95 V and an interval resistance of 0.1 ¢ . The supply RMS voltage is 110 V line-to-line and
sufficient inductance is induced output circuit to maintain the current virtually constant at
20 A. Determine (i) the firing angle o, ii) powerfactor of supply. (10)

(a) What is the principle of operation of a step-down converter? Derive the expression
for ripple current and hence the condition for maximum ripple. 5)

(b) A step-down converter is feeding an RLE load, with V_ =220 V,R = 10 @,
L=15.5mH, k=0.5, f=5kHz, and E=20V. Calculate

(i) the minimum instantaneous load current I,

(ii) the peak instantaneous load current I,

(iii) the maximum peak-to-peak ripple current in the load,
(iv) theaverageload currentl,

(v) thermsload currentl ,

(vi) the effective input resistance R , and

(vii) therms value of converter current [.. 5)
(a) Discuss the principle of ZVS converter and hence describe a ZVS resonant converter
with appropriate circuits and waveforms. 7
(b) Give the advantages and limitations of ZVS resonant converter. 3)

(a) Discuss the principle of working of a three-phase bridge inverter with an appropriate
circuit diagram. Draw phase and line voltage waveforms on the assumption that each
thyristor conducts for 120° and the resistive load is star-connected. The sequence of

firing of various thyristor should also be indicated in the diagram. (W]
(b)  Describe sinusoidal pulse width modulation. 3)
Write notes on: i (5%2=10)

(i)  Uninterruptible power supply
(ii) Arcwelding
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