[image: image1.png]e
/
o120k K 325

B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.

FIFTH SEMESTER
ELECTRICAL AND ELIS/;}T‘I{QNICS ENGINEERING
EE 51 — POWER EI:ECTRONTCS
(Common to Instr\imeptation and Cpntrol Engineering)
(REGULATIONS 2008) ’

Time : Three hours . Maximum : 100 marks

‘Answer ALL guestions.

PARTA—(10x2= 20 marks)

1. Why are 1GBT beyoming popular in their application to
controlled converters?

2. What are the factors that influence the turn-off time of a
thyristor?

3. What are the basic requirements for the successful firing
of thyristor?

4.  Why is power factor of semi converter better than full
converter?
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11.

12.

What are the schemes to control the average v:
output voltage in choppers?

Draw the four quadrant chopper circuit.
Why are thyristors not preferred for inverters?

How are the frequency and magnitude of ac
current controlled in a current source inverter?

What is meant by sequefice control of ac +
controllers?

Name the various configarations of UPS.
PART B —(5 x 16 = 80 marks)
(@ () Explain the principle of operation and
the characteristics of MOSFET.
(i) Discuss the. different modes of operat
thyristor. with the help of its
V-I characteristics.
. Or -
() () . Draw'and explain the two transistor mod
SCR.
(ii) \E‘);glam the turn off characteristics of a C
@ @ A highly inductive load, such that load
can be assumed constant, is to be su
from a 250 V , 50 Hz, single ptiase supply
fully controlled and a half controlled b

Compare the average load voltage provic
each bridge at a firing angle of 30°.

(i) Explain the operation of three phase
wave controlled converter with resistive
Sketch the associated waveforms also.

Or
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(i)

A two pulse single phase bridge converter is
connected to RLE load. Source voltage is
230 V, 50 Hz. Average load current of 10 Amps
is continuous over the working range. Fo
R=040Q and L=2 mH.

Compute
(@) Firing angle delay for E=120V
(i) Firing angle delay for E =-120V

Indicaie which source is delivering power tc
load in parts (i) and (ii). (16

Discuss-the principle of operation of DC-DC
step down, chopper with suitable waveforms
Derive an expression for its average DC output
voltage. & (8)
A step down.DC chopper has input voltage of
230V with 100 load resistor connected,

voltage drop across chopper is 2V when it is
ON. For a duty cycle of 0.5 , Calculate :

~ (1) Average and r.m.s. value of output

voltage

&) -Power delivered to the load. (8)
I Or

What are the different control strategies
employed in chopper ? Explain them in detail.

®)
How is the two quadrant operation achieved in
a chopper? (8)
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15.

(@)
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(a)

®)

@) Explain the operation of 3 phase Inverter
180° mode and show the output voltage ac
any one phase with necessary equiva
circuits.

(i) Explain the single phase current s0
inverter with a neat circuit and waveform

Or

Describe the working of““single phase full b
inverter.  For different  types  of ‘
@) R (i) RL Gii) RLC draw load voltage and
current waveforms. N

@) Drawand explain the single phase AC v¢
regulator with ‘R load.

(i) With the circuit and waveform explain ho
single. phase voltage is synthesized
3 phase’supply.

Or

Explain the operation of on-line and off-line {
detail,...





