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B. Tech.

(SElVt VI) EXAl\UNA TION. 2007

PO\VER ELECTRONICS

Time : 3 Hours/ fTotal Marks: 100

Note : Answer all rhe five questions. All questions carry

equal marks.

1 Alls\,ver any four parts of the following 5x4=20

(a)

(b)

(c)',,-..../

(d)

(e)

List specifications of a pO\ver electronic switch.

List ac to dc and ac to ac power electronic

converters and draw their output.

Explain switching characteristics of a power
transistor.

Draw Y-I characteristics of a GTO and explain

its operation.

Draw two transistor model of a SCR and

explain its turn-on mechanism. Why does SCR

not turn-on in reverse biased condition ?

(t) Compare power transistor, MOSFET and IGBT

with reference to power switching applications.
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2 Answer any two paJ1S of the following : lOx2
(a) For the circuit shown in fig 2(a) the

operating frequency is 2 kHZ and the required

dv/dt is 100YI ~l sec. If the discharge CUlTent
be lin-uted to 100A, calculate

(i) the values of R, and C,~ ~

(jj)' the power loss in the snubber.

Rs Cs

+0

(b) Why does unequal voltage sharing take place

among selies connected thYlistors during steady
state m~ddynamic state? How is equal voltage
shaving obtained in both the states?

(c) Discuss control strategies for operation of
choppers. Why is time ratio control (TRC)
prefelTed? .

In a step down chopper feeding a resistive
load, the average output voltage is 109 Y. The
voltage drop across the chopper switch when
it is ON is 2 V. If the load resistance be 10

ohm and frequency of operation be 2kHZ. For
duty ratio of 0.5, calculate :

(i) dc input voltage to the chopper

(ii) the nns output voltage
(iii) chopper efficiency

(iv) input resistance of the chopper.

2V-2061]

250 V

Fig. 2(a)

R = 10 Q

[Contd ...

aktuonline.comaktuonline.com

aktuonline.com

http://www.aktuonline.com
http://www.aktuonline.com
http://www.aktuonline.com


3

4

Answer any two parts of the following : lOx2=20

(a) Explain operation of a single phase fully
controlled bridge converter feeding a highly
inductive load. Draw wave fonl1S of output
voltage, load CUITentand source CUlTent.What
happens when the source has inductance and
discuss its etlect on pelfonnance of the convel1er.

(b) Explain operation of a 3-phase half wave
controlled converter feeding a highly inductive
load making CUITemcontinuous and draw load
voltage waVef0l111.Derive an expression for dc
output voltage.

(c) Draw circuit diagram of a single phase dual
convel1er and explain its working in continuous
CUlTentmode of operation. How are the firing
angles of both converters decided? Discuss the
need of centre tapped inductor.

Answer any two pans of the following : lOx2=20

(a) A single phase full wave ac regulator feeds a
pure resistive .load. Derive an expression for
output voltage.

A single phase, 220 V, 1 KW electric
room heater is connected across 220 V ac

supply through a TRIAC. For a delay angle
of 90° calculate the power dissipated by the
heater element.

(b) Draw a circuit diagram and explain the working
of static on load tap charger for u"ansformers.

(c) Explain working of a single phase bridge type
cycJoconve11er. Draw output voltage WaVefOl]11
for output frequency 50% of the input frequency
for resistive load.
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5 Answer any two parts of the following : lOx2=20

(a) Explain operatoll of a single phase full bridge.
inverter. Draw waveshapes. of outplit CUTTent
when :

(i) load is pure re~;istive

(ii) ioad is pure inductive

(iii) load is R-L-C underdamped. Justify about

the waveshape.

(h) Explain operation of a three phase bridge
inverter employing 1200 mode of operation.

Draw waVefOll11S of phase voltages and any
one line voltage assuming star-connected
,esistance load.

(c) Explain operation of three phase cunent source
inverter and mention its advantages over voltage

source inverter. Give its appiications.

\
---..-

v -20611 4 [ 2650 ]

aktuonline.comaktuonline.com

aktuonline.com

http://www.aktuonline.com
http://www.aktuonline.com
http://www.aktuonline.com

