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FIRST SEMESTER
POWER ELECTRONICS AND DRIVES
PE 912 — ANALYSIS OF POWER CONVERTERS

(REGULATIONS-2009)

Time : Three hours “Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. Staté{ one advantage and one disadvantage of a GTO
thyristor over Conventional thyristor.

2. What are harmonics?

3. State one advantage and one disadvantage of using
freewheeling diode in a fully controlled converter.

4.  Write down the expressions for output voltage of a
3-phase semi converter when the firing angle
o is ().>7/3 and (ii). <z/3.

5. What are the advantages of a resonant converter over a
PWM convener?
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What is the improvement of a cuk converter upon a buck
boost converter?

Draw a uni-directional AC voltage controller circuit and
bring out its advantages and disadvantages.

What is the value of load voltage if the firing angle & is
less than the load angle. ¢ in a single phase bidirectional
AC voltage controller?

What is the switching device employed in a step-down
Cycloconverter? How is this davice turned off in this
circuit?

Compare the Three-Phase Cycl;)converter with the Three
Phase inverter.

PART B — (5-x 16 = 80 marks)

@ O Expldin the Operation of a Single Phase Fully
_..Controlled Converter supplying constant

current to RLE load. Also derive the expression

for its de output voltage. ®)

(ii)‘ A si}xgle Phase full Convener feeding RLE load
has the following data:

Source-Voltage = 230 V, 50 Hz
R=250Q
E=100V

Firing angle a=30°

The load inductance is large enough to make
the load current constant and ripple free,
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(b)

Calculate the average value of load current
and input power factor. (€]

Or

()  List the performance parameters AC to DC
converter and explain how they are evaluated.

®)

() A Single Phase Fully Controlled thyristor
. bridge converter is ‘connected to a highly
inductive load with a resistance of 2 Q) and an
EMF. The supply voltage is 230 V, 50Hz, If the
average load current is to'be at 10A for a firing
angle of 120°, What should be EMF on the
load side? 8)

A 3-Phase Full Converter is supplying a resistive
load. Show that the average output voltage is given

by

VDzSV’"’ cosar for O<a<n/3
3

V,= 3V f:i—cos(bz +§)J for n/3<a<27/8
r

Where V,, Maximum line voltage (16)

Or

For a 3 phase Semi Converter derive the expression
for the output voltage. Also draw the waveform for
a =45 Assume constant toad current. (16)

3
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Explain the principle of operation of a ste
chopper. Also derive an expression for
output voltage.

A step down DC Chopper operating from !
de supply is connected to an inductive
having 5 Q resistance- The ON and OFF t
of the chopper -are 20 ms and 10
respectively. Calculate
(1) dutyratio . +

B 4
(2) Chopping frequcnéy
3) Average 1oad voltage and
(4) Average load current

or

Explain the principle of operation of res
converters,

Compare resonant converters with
‘éonverters and bring out the advantages
over the other.

Draw an L-type ZCS resonant converter
and explain its Operation.

Explain the operation of a single
bidirectional AC voltage controller.
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(iii)

1)

iuxplain the gating requirements Av vollag
controller supplying RL Load. (3

A Single Phase AC Voltage controller control
the power input to a load circuit consisting c
R=3Qand X; =4Q. If the supply voltage i

230V at 50Hz, Calculate:

(1) Control rar}.g‘e‘qf firing angle.

2) Maximu«n’l, va‘lu;i of rms load current
3) Maximum";ﬁwer input to the load
“@ Maximﬁm power factor and

() Maximum value  of average and rm
thyristor currents (1€

Or

Draw and explain the static characteristics of
TRIAC. (4

A TRIAC can be replaced by two Thyristor
connécted in  anti-parallel.  Justify th
statement. (¢

Suggest a 3 Phase AC voltage controller fc
delta connected load with smaller thyristc
current ratings. [€:

What is a Cycloconverter? Give the merits an
demerits of this circuit when compared t
converter — inverter combination. (&

5 (Las
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(i) Explain the operation of a single Pha
Single Phase Cycloconverter feeding RL ]

Or

Explain the operation of two types of Three Pha
Three Phase Cycloconverter (Midpoint type
bridge type). Compare the two Cycloconv
configurations.





