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Instructions to students:

1.

[~}

3.

Do not write anything other than your roll number on question paper.

Assume suitable data wherever required and mention it clearly. :

Writing appropriate units, nomenclature, and drawing neat sketches/schematics/ flow chart wherever,
required are an integral part of the answer.

Q1A

il.

1.

v,

Vi

Vii.

Short answer / objective type queshons {10 questlons @1 mark) 10
Three- phdse to three- phase cycloconverters employing 18 SCRs and 36 SCRs

have the same voltage and current ratings for their component thyristors. The

ratio of VA rating of 36-SCR device to that of 18-SCR device is -

(2) 0.5 ®L @2 (@4

A 3-phase to 1- phase conversion device employs 26- pulse bridge Cycleconverter

For an input voltage of 200 V per phase, the fundamental rms value of output
voltage is

(a) 300/ 7 (b) 300/+3
{9el0/m | (d) 600/~/3

A Toad resistance of 10 0 is fed tmough a 1- phase V;oltage controller from a

- voltage source of 200 sin 314 t. For a firing angle delay of 90°, the power delivered

to Ioad inkW, is
(a) 0.5 (b)0.75 o1 (D2
In a 1-phase voltage controller with RL load, ac output power can be controlled if
aya>¢andy=m bla<pandy ==
(Qa>gandy <m (Da<gpandy >m
In 1-phase modulation of PWM inverters, 31d harmonic can be eliminated if pulse
width is equal to
(a) 30° ~(b) 60° (c) 120° o (dy1soe
[ a inverter with fundamental output frequency of 50 Hz, if 3% harmonic is
eliminated, then frequencies of other components in the output voitage wave, in
Hz, would be
{a) 250, 350, 450, higher frequencies (b) 50, 250, 350, 450
(¢) 50, 250, 350, 550 (d) 50, 100, 200, 250
Fora chopper V, is the source voltage R is the load resistance and « is the duty
cycle. RMS and average values of thyristor currents for this chopper are

Vi Vs Vs Vs
© Vg e S ORI c;.g,_(_lﬁ— .7
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Vi, When a series LC circuit is connected to a de supply of V volts through a thyristoﬁf,
then the peak current through thyristor is
(2) V.VLC (b) V/VLC
(@ V./C/L L @y |
ix.. In a 3-phase semiconverter, for a firing angle equal to 90° and for continuous
- conduction, each SCR and diode conduct, respectively, for

~ {a)30°,60° (b) 60°, 30° ~ {oy60°,60°  (d)30°,30°
x. Ina 1—phase full converter, the number of SCRs conducﬁng durmg ovellap is
(a} 1 (b) 2 v (c) 4 (d) 6
Q2 Short answer fype questions (4 questlons @2.5 malks) 10

i Match the ’Type of Cycloconverter” with correct ‘Cutput Vol‘cage waveform’ as
. given in below table: _ ‘
| Type of Cycloconverter Output VOltage waveform

A | 1-phase to T1-phase |P Y
with contnuous
conduction ﬂ /‘] ﬂ ﬁ Vs ’/
B | 1-phase to l1-phase|Q VOT
with discontinuous (
conduction \[\W\J\[\{\
\]\3 v — \J ' ot

C | Step-up device R

(\ (\ (N
AR ASS
D | 3-phase to l-phase |5

device f\ f,\\ f\

L/L wt

ii. List the semiconductor devices which can withstand
| (i) Unipolar voltages and
- (ii) Bipolar voltages.
- Discuss the followmg terms for diodes:
o Sloirmieg’swf@cfc_or PIV.
iv.

0. SA What is __a_cpnverter’? Hlus e__youl answe_l___ }_mth examples - 342
Q. SB Enumera’ce the types of po'wer transistors along with their c1rcu1t symbols 05

Q4A DlSCLISS the two transistor model of thylistor Usmg thls model, describe varmus 3+2 :
) mechamsms of turning-off a thyristor, '
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QB

For the circuit shown in figure below, the y
arcuit is initially relaxed. If switch Sis §. & e ;
closed at t = 0, sketch the variations of i, G ey TR,
v, Ve and vy as a function of time. Derive l T
the  expressions  describing  these L EUL |
functions. ' J" ' r + ! Yo
i e u.%:;: TL(' r
S R
Q5A o= For the circuit shown, employing class-C
b commutation, has V, =200V,R;, =100
and R, = 100 {1. Determine
(a) peak value of current through thyristor
T1 and T2 "
Ys (b) value of capacitor C if each thyristor has
turn-off time of 40 ps. Take a factor of safety
2.
O—

Q5B A single-phase half-wave SCR feeds power to a resistive load. Draw waveforms _
for source voltage, load voltage, load current and voltage across the SCR for a '
given firing angle a. Hence obtain expressions for average and rms load voltages
in terms of source voltage and firing angle.

Q.6A A single-phase semiconverter,
using two thyristors and two
diodes as shown in figure, is
supplied from 230 V, 50 Hz source.

The load consists of R = 10  and
a large inductance soa s to render
the load current level. For a firing
delay angle of 30°, determine
- {a) average output voltage
() average output current -
(c) average and rms values of thyristor currents. N

(268 Discuss the main classification of dc to de thyristor converters. Which of these is
more commonly employed and why?

(.65 A step-up chopper has input voltage of 220 V and output voltage of 660 V. If the

nen-conducting time of thyristor-chopper is 100 s, compute the pulse-width of
output voltage.

In case pulse-width is halved for constant frequency operation, find the new
output voltage, '
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Q7A Describe a voltage-commutated chopper with relevant current and volia ge
waveforms as a function of time. Enumerate the various simplifying assumptions
B B
Q7B Write Fourier-series expression for the output voltages and currents obtained
_ from single-phase half-bridge and fuli-bridge inverters,
N . - OR e
- Q7B+ Al-phase bridge inverter is fed from 230 V dc. In the output voltage wavé, only
fundamental component of voltage is considered. Determine the rms current
ratings of an SCR and a diode of the bridge for the following types of loads:
(i) R =20 7 (i) wL = 20 )
Find also the repetitive peak voltage that may appear across a thyristor in parts
() and ().

"Q.8A  Describe the two types of ac volfage controllers. Which one of these is preferred
and why?

- A 1l-phse voltage controller has input voltage of 230V, 50 Hz and a load of R =
150 For 6 cycles on and 4 cycles off, determine

i (a) rms output voltage

' (b) input pf and

(¢} average and rms thyristor currents.

‘ Q9A LA 1—p-ha5é to i:phaée m1d-pom’t_cycloconverterJ.ddehve1mgp0we1 to & resistive

load. The supply transformer has turns ratio of 1:1:1. The frequency ratio is fo/fs

. =1/5. The firing angle delay « for all the four SCRs are the same. Sketch the fime
variations of the following for « = 0° and a = 30°
(a) Supply voltage

- (b) Output current

" (¢) Supply current.

- Indicate the conduction of various thyristors also.

Q9B  Write a short note on any two of the following:
- (i) Freewheeling diode and recovery of trapped energy
- (ii) Thyristor family members with symbols
_, (if) Class D commutation

OR
Q.98 - Write a short note on any two of the following:
| ' (i) Four-quadrant chopper
- (ii} Three-phase bridge inverters
_ (iff) Pulse width modulation

4+1

05

242
+7

5+5

10

5+h

545
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