Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Power Electronics

3 hrs. Max. Marks:100
Note: Answer any FI V%ﬂiﬂ%questtons, selecting f%

at least TWO qu %ﬂgbns Jrom each part.ww b

Sketch control characteristics of %oﬂowmg
i) Thyristor switch ii) GTO switch{
iii) BJT switch iv) MOSFET switch (08 Marks)

) |
Explain briefly the following, power electronic circu t§%
i) AC-DC controlled réétlﬁcr i) AC vo controller
iif) DC chopper ~ iv) Inverters (08 Marks)
Explain perlpheragefféc with respect to power %)nverters (04 Marks)
/
L

Draw the SWJtchm% model of MOSFET @ﬂg@explam its switching characteristics. (08 Marks)
The beta {B) Pf bipolar transistor shown”in Fig.Q2(b) varies from 12 to 75. The load
resista ée = 1.5 Q. The dc supply Voltage Vce =40 V and the input voltage to the base
mrc%& VB Y = 6V, if VCB(sat)f“ ” :

i) Over drive factor ii) Forcéd 3

bl

(08 Marks)

(04 Marks)

of thyristor and hénce derive anode current equation in terms
: (08 Marks)

oscillator circuit for turning on of SCR.
4 (08 Marks)
01rcu1t shown“m’gFlg Q3(c) has a latchmg current of 50 mA and is

Explain“two-transistor m@%@
V,»of gate current, gain and Iea age current.
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Fig.Q3(c) | (04 Marks)
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a. With circuit diagram and waveforms explam the workmg%% -¢o-full converter with RLE
load. - w@" (08 Marks)

b. With neat circuit diagram and waveform explain the%wor ng of 1-¢ dual converter.
(08 Marks)

C. The single phase dual converter is operated f %@a 120V, 60 Hz supply and the load
resistance is R = 10 Q. The circulating induc +1s Ly = 40 mH; delay angle oy = 60° and

oz = 120°. Calculate the peak circulating ¢ r@ﬁf%nd the peak current of converter 1.
(04 Marks)

Ve(0) =-500 V. IfL = 15 n = 50 uF and the S@ "turned on at t = 0. Calculate
Peak value of resonant currefit and the conduction time of t y‘frstor

(08 Marks)
(04 Marks)

a. Explai th working of ON-O%!E; pe AC voltage con@g%qller Derive expression for RMS
output voltage. %%“ (08 Marks)
b. Explain with neat sketch and waveforms, single p AC voltage céntroller with RL load.

Derive expression for V C W T (08 Marks)
c. A single phase full wa&@;ﬁa}c voltage controlagmrshas a resistive load of R = 10 © and the input
voltage is Vs = 120 V¥ 60 Hz. The delay. angles of thyrlstors T; and T, are equal
o =0y = o = 2. $etermine: i) V%; - i) input EMF“%@& iii) the average current of
thyristors, Ia " %,,iv) the rms thyri urrent, [o b (04 Marks)

g

a. Explain the go?f(mg of class E chopper Also exp, am fhe working pr1nc1ple of step-down
chopper/and ‘derive expresswn“"% m
i) Av%e output voltageé%@@r K4 \ o)
i) Output power R 7

b. Explam the working pffﬁ%i’

(08 Marks)

voltage is 150 W lculate i) Orf*’tfllne of the chopper ii) the average and rms values of

load current, i) peak-to-peak r;pple current. (04 Marks)
) ¢
a.  With neat circuit and Wavéfforms explain the working of 1-¢-full bridge inverter. Define the

performance parameter ated to the inverter. (08 Marks)
b.  Explain the working of transistorized 1-¢-current source inverter with neat circuit diagram
and waveforms. Y4 (08 Marks)
¢. The single phasé,bridge inverter has source voltage of 60 V and R = 5 Q. Calculate: i) rms
1 ndamental frequency i) rms output power iii) total harmonic
. W) distortion factor (04 Marks)

output voltagé
distortion

* %k 3k 3k %k
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