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CPEE 5306
Special Examination — 2012
POWER ELECTRONICS

Full Marks —-70

Time -3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(a)
(b)

Enumerate advantages of power GTO over SCR

Why is ‘dv/dt’ rating important for a power semiconductor switch ? What
is the protection against it ?

What is the advantage of cosine law triggering scheme ?

What is the order of reverse voltage to which the device is subjected to
in case of auxiliary voltage commutation method ?

Give protection technique of SCR against over current ?

For a single phase full converter feeding R-L load with R=31.4Q, L=100 mH
and supplied with 230 V, 50 Hz,1-Ph power supply, find the range of firing
angle for which the load current will be continuous.

Draw the source current wave form for a single phase semi converter
feeding R-L load under the assumption that the load currentis continuous
and ripple free having a value of 10 A and for a firing angle of 60°. Find the -
rms value of thyristor current.

Give the advantages of Current Source Inverter over Voltage Source
Inverter.

Which class of chopper can be used for reversible dc drives ?

What type of commutation is used in a cycloconverter ?
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2. (a)
(b)
3. (a)
(b)
4. (a)
(b)
5. (a)

(b)

Draw and explain the V-1 characteristic of TRIAC. 5
What are the various problems that arise in the parallel operation of SCRs ?

How are they overcome ? 5
Explain the principle of external pulse commutation of SCR. 5
Explain with circuit diagram, the UJT triggering scheme. 5

What are the merits and demerits of semi converter over full converter ? 5
A single phase full converter feeding RLE load has the following data. 5
Source voltage =230V 50Hz, R=2.5 Q, E= 100V, firing angle = 30°. If
the load inductance is large enough to make the load current virtually
constant, compute

(i) the average value of load voltage and load current.

(ii) theinput power factor.

Draw the output voltage wave form for a three phase semi converter feeding
R-L-E load and for a firing angle of 60°. What is the rms value of thyristor
current if the load current is assumed to be ripple free and of amplitude
20A. 5
For a 3-Phase fully controlled rectifier feeding a resistive load of 409, find
the average output voltage for a firing angle of 90°. The input supply voltage

is 3 phase 400V (line), 50 Hz. 5

6. Explain the operation of modified McMurray Bedford inverter with requisite
circuit diagram and relevant waveforms. 10

7. (a) Explain the operation of a auxiliary current commutated chopper with
circuit diagram and relevant waveforms. 6

(b) Explain the operational principle of mid point cycloconverter. 4

8. Write short notesonany two: - 5x2

(a)
(b)
(c)
(d)

R-C triggering scheme
Parallelinverter
Morgan chopper
HVDC transmission.
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