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USN 06EE45
Fourth Semester B.E. Degree Examination, June-July 2009
Power Electronics

Time: 3 hrs. Max. Marks:100
Note: Apswer any FIVE fulf guestions choosing at least two questions from each part.
EART — A
1 List out and cxplain the different types of Power Elecironic converters. Show their

output/input characteristics. (08 Marks)
What are the pheripheral effects of power converters. (04 Marks)
What ia the necessity of baze drive control in high power transistor? Explain propnetianal
base and anti-saturation control. (08 Murks)
2 With necessary waveforms, explain the switching performance of power BIT. {07 Marks)
With relevant diagrams, discuss the methods for providing isolation of Gatefhase drive
control in power circuits and what are its limitations? {07 Marks)
In the eircuit of Fig.Q2(c), the BIT has [} in the range 10 to 25, If Voo = 230V, Re = 1242,
YVeg= ]51?, ".-’.r_mm, = 1,2 and vﬁﬂm.] = ]-EV, caleulate !
i) the value of By required to mowe the teansistor into saturation with an ODF of &
i) forced beta Py i} total power dizsipation.
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Fig.Q2(c) {06 Miarks)
3 With neat sketch, explain the static V-1 characteristics of an SCR? What arc the
significances of latching current, Holding current and Break over Voltage. {08 Marks)
With help of Two transistor Model of an SCR, derive the expression for anode current.
There from explain the switching action and significance of Gatc Control. {08 Marks)
The SCR in the circuit of Fig.Q3(c) has a latching current of 50 mA and if triggered by a
Gate pulse width 50p.sec. Show that with out resisiance R! the thyristor will fuil to remain
ON when the gating pulse ends. Also find the maximum value of R' 1o ensure firing. The
ON-State voltage drop of an SCR can be neglected. {04 Marks)
4 Define commutation? What are the necessity and conditions of commutation? Hxplain
briefly types of commutation cireuits. {08 Marks)
With necessary circuit and waveforms, explain complementary commutation scheme.
Dierive an expression for the same. {08 Muarks)
Circuit of Fig.Q4(c) employing class-C commutation has Vs = 200V, Ry = 104 and
R, = 10002, Determine: i) Peak value of current through thymistors Iy ;i) Walue of

capacitor C if each thyristor has turn-off time of 40 psec. Take factor of safety as 2,

¥ -_l‘ﬂn_

{84 Marks)
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What is an A C voltage regulator (controllen)? With the help of waveforms, explain ON-
OFF control and phase control. (DG Marks)
Explain the operation of a single phase bidirectional controller with resistive load, Obtain
the equation for 1. . 5. and output voltage. Show the waveforms, {08 Marks)
The single phase full wave ACVC in Fig.Q5(c), operates on a single phase supply voltage of
230V mms at 50 H;. If the triac is triggered at a delay angle of o (Alpha) = 45° during both
the half cyeles of the input supply, caleulate
1) rms value of the output voltage

i} lLymg through the heater clement

i) Average value of the triac current E‘;ﬂ;
iv}) rms value of triac current ecelry
lente -

(06 Marks)
What is the use of freewheeling diode in converters? Explain the principle operation of
single phase FWR feeding with RL load. Draw the relevant sketch and waveforms,

(0 Marks)
With neat circuit and waveforms, explain the working of a line Commutated Converter,
which works as rectifier and also as an Inverter. Derive an cxpression for its average output
voltage. {10 Marks)
A single phese dual converter is supplying a load having R = 100 from an ac source of
230V, 50H;. If the delay angle of the converters are o = 60° and o2 = 120" and the
ciretlating current limiting inductance L, = 50 wk, calculate the peak value of the
circulating current and the peak current through converter - 1. {04 Marks)

What is chopper? Classify and explain the different types of choppers with cach circuit
diagrams. {0 Marks)
- With the help of circuit and quadrantal diagrams, cxplain the working of a class-E chopper,
Mention the devices that gives path for the current in each quadrant, (MR Marle)
In the vlwppen wircult of Fgg/ic), the average outpul voltage is 109V, The voltage drop
across the chopper switch when it is ON e Vg = 2V, If the load resistance R = 1082,
f= 1.5KHz and duty ratio & = 50%, calculate - '

spy e
i} The de Input voltage to the chopper. : h:r 5” e
ii) The rms output voltage o T
iii) The chopper efficiency Vg £l
iv) Input resistance of chopper. v if—'
N

Fig.Q7(c) {86 Marks)
What do you mean by Inverters? Explain the operation of single phase full bridge inverter.
Diraw the load current wavelorms for R, RL and RLC loads. (06 Marks)
Explain the operation of a three phase transistorized Inverter in1 80" conduction angle mode
with Star-Connected Resistive load, {08 Marks)
Write a note on voltage Control of Single phase Inverter by Sinusoidal and multiple pulse
width modulation techniques. Show their waveforms. {06 Marks)
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