TS ILP KomAR-

('*‘_m-“ wing Vaper |

%

Dl M I I R
1 ";L i i i ] i i ! I __’
_ }
M.Tech
FIRST SEMESTER EXAMINATION, 2G66%-251¢
POWER CONVERTERS -1
{
Time: 3hrs. - , ' Muox. Sfarksiod

Note: Attempt all guestions. All quesnons carry equal merks.,
1. Solve any two parts of the followings: {10x2)

(a) How does a GTO differ from a conventional thyrisior 7 Diseuss s
static V-f Characteristics. Under what conditions, it may onerate 2
low gain transistor?

(b) Describe the working of a Triac and discuss with 2 circuit diagram i1s
turning on phenomcna

(<) Explam the causes of over voltage and over current in 2 woaverner
circuit and also describe with neat circuit diagram the aver « nitage &
over curtent protection scheme for the converter,

2. Solve any two parts of the followings: {10x2)

(2} Discuss single-phase full converter with R-L-Ey ioad. Exp!
this converter operates as fine-commutated inpverter.

() A single-phase half - controlled bridge converter feeds z load -

comprising of ‘a resistance of 10 ohm and z large inductance to
provide a constant and ripple free current. Calculate the input outnii
performance parameters of the converter circuit if firing anglc delay is
45° and input ac voltage is 120 V, 50 Hz. Neglect the device and
other voltage drops. ~

{c) Discuss with neat circuit dlag,ram aqd relevant waveform three- rhese

semi converter under discontinuous mode of uperation. Also é rive
the expression for the output voltage of the above.
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harmonics? Also explain how these harmonics can be eliminzred?

SR-13 -2

3. Selveany two pas af the {ollowings: (10x2)

(2) Discuss with aeat cirenit diagram and relevant waveform tirec.
phase dual converter circnit under continuous conduction mode
of operation. _

“{(b) A three phase full converter. is supplying a constant and ripple
free current of 8§ A with delay angle fixed at 45° from - tirée
phiase ac supply of 400 V, S0 Hz. Express the input current in
Fourier series and calculate (1) the hamonic factor of inpur
currert, (i} the displacement factor and, (iii) input power factar,

{c) Explain the requirement of power facter contre! of the crnverer,

Also describe PWM control technique to improve the

factor of the converter.
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4. Solve ahy two parts of the followings: (10x2)

a7 Discuss single-phase ac reguiator for R-L Joad usic TR
controf technique, Also explain the drawbacks of thic methad
(b) Asingle phase ac regulator with resistance has the foliowin:
Supply mains: 230 V, 50 Hz, R= 4 Q. Calcutjate:
(1) the firing angle at which greatest forward or reverse vo! 5
appliad 10 either of the thyristers and the magnitude of thes
- voliages,

r. - R . B
(1i) the rmis value of fitth harmonic current and it
V()c) Describe the working of two-stage scquence contol

controller for both R and RL load. What is the adva;
controlier over single-phase full wave ~cniroller?

5.Solve any two parts of the followings: (10x2)

(2} Describe with neat circuit diagram and relevan' waveform three-
- . phase'ac regulator for firing angle delay of 60°,
by Discuss  single-phase  step up cycioconverter with ielevant .
waveform for output frequency f, = 6f, where f; is input frequency,
(c) Discuss why output voltage waveform: of a sycloconverter containg
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