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Instruction to Candidates :

Attempt any five questt
(Schematic diagrams must be shown
and stated clearly. Units of quantities use

i. (et}
{hi
I.. {ui}
(M
2 {ct)
(A
2. (1)

-

 Unit-T" _

What are the steps involved i
determining the output voltage:
three-phase ¢
hidirectional controllers? |81

waselorms ol

An ac yvoltage controtler in tigure
has a resistive load of R = 10 Q the
rool-mean square {rms) input voltage
is V= 120V, 60H . The thyristors
switeh is on tor n = 23 oveles and
s ofT for m = 75 eveles. Determine
() the rms output Voltage V. ()
the input power factor () and (C)
the average and rms current of':

tharistors. 8]
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What is the control range of the
single-phasc .
unidirectional controller? 18] :

detay  angle  for

The load of an ac voltage controller
i< resistive with R = 1.5 The input
voliage is V= 120V(rms). 60H,.
Plot the PF against the delay angle
for single phase halt wave and full
wave controllers. i8]
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With the help of neat cireuit diagram
& waneforms, explain briefly the -
operation of transistorized three-
phase bridge inverter with resistive ¢
load in 120° conduction mode.{10] -
Explain why a PWM inverter ls

superior 10 4 square-wave inverter, §
i

161

OR

State the need for redudtion of'é
harmonics in inverters. Qutline the
various methods for reduction 01‘?;

ons, selecting one question from
n wherever necessary. Any
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Min. Passing Marks
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Maximum Marks : 80

each unit. All questions carry equal marks.
data you feel missing suitably be assumed

d/calculated must be stated clearly.)

harmonics or the improvement in
waveshape, 18]
Desipn a selt commutated inverter
¢ireuit to operate al a frequeney of
3KHz with an optimuny distortion. ;:;
The load Specitications are as follow:
R =350 1, = SmH. I, = 100V, Also |
18] -

compute the oulpul power.

Unit—IIT’_

Draw and cxplain the control circuit "
block diagram tor a oycloconverter -
with non-circulating current mode.

8]

What is a load commutaied |
cveloconverter? Tow does it difter .
from tine commutated eyveloconvertet?

18]

Describe the control scheme for a
cveloconverter using voltage sensing !
principle of group
selection, 18]
A three pulse cycloconverter feeds a |
single phase load of 190V, 45A at a

converter

power factor of 0.7 lagging.
Determine: 18] :

(i ‘I'he required supply voliage
(ii}
(iii)

Thyristor rating

Power factor ol the supply ;';

current,
Unit-1V’,
Explain the opceration of Bl—
dircctional power supplics. 18] :
With a ncat sketch. explain the”
operation ol flyback converter &
derive the cguation for its output

181

vollage.

]'-\pl'dl]'l the OI}CI‘EIUUH Of Resonant- i
DC power supply. 18]

(h)

(e)
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Write a short note on: 18]

{iy  Full bndge converter.

(i} Switch mode DO power
supplics.
_Unit-*V’ _

Fxplain resonant AC power supply.

|81
With a neat sketeh, explain mltisiage
Conyersions. td
Write short note on: 18]

(i} Voltage mode control
(/i) Bi-directional
supplics.

AC power

The load resistance of the ac power
supply in figure is R = 2.3Q. The de
input voltage is V= 100V. The
input inverter operates at a
frequency of 20KHz with one pulse
per halt eycle. FThe on-state voltage
drops of transistor switches and
diodes are negligible. The turns ratio
of the (ransformer is a =N /N = 0.3,
The output inverter operates with a
uniform PWM of four pulses per half
cevele. The width of cach pulse is
= 18°. Determine the rms load
current. The ripple voltage on the
output of the reetifier is neglhgible
Negleet the losses in the transformer,
and the eflect of the load the losses
in the transformer. and the effect of
the load on the resonant frequency
ix negligible. |8}




