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FIRST SEMESTER
PE - 912 ANALYSIS OF POWER CONVERTERS
POWER ELECTRONICS AND DRIVES
Time: Three Hours ’ Maximum: 100 marks
ANSWER ALL QUESTIONS
PART—A(10x2=20 marks)

1. In Fig 1 capacitor €=10pf is charged to Ve=50V, with
upper plate positive. Switch S is closed at t=0. Find the
Current through the circuit at t=0* and final voltage
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2. Draw the two t;"ansistor model of SCR.

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

4. What is the main purpose of freewheeling diode in
converter?

5.  What are the advantages of resonant converter?

6.  The Buck boost converter has an input voltage of
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Vs=12V,output voltage of Vo=-4V find the Duty cycle K.
What do you mean by load commutated cycloconverter?
What is overlap angle?

List the various application of cycloconverter.

Draw the static characteristics of Traic.
PART—B (5x16=80 marks)

(a) With necessary cirtuit diagram and waveform, (16)
explain the working of a"single phase full
Converter with source impedance and derive
the expression B

Or™.

() () Whatwill happen if a freewheeling diode (6)
“(Cathode of the diode shorted with the
Cathode of the thyristor) is connected
across the load in Fig 2.
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(i) A single phase fully controlled bridge (10)
converter operates in the continuous
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(a)
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conduction mode from a 230v, 50Hz
single phase supply with a firing angle
a= 30°. The load resistance and
inductance are 10Qand 50mH
respectively. Find out the 6% harmonic
load current as a percentage of the
average load current,

With necessary circuit diagram and waveform,
explain the working of a three phase full
converter bridge with source impedance and
also explain the effect of scnrce inductance on
the performance.

Or

A three phase fully controlled bridge converter
operating ffom: a 3 phase 220V, 50Hz supply is
used to charge a battéry bank with nominal
voltage of 240V. The battery bank has an
internal resistance of 0.01Q and the battery

‘bank voltage varies by = 10% around its

nominal value between fully charged and
uncharged ¢ondition. Assuming continuous
conduction find out.

(i) The range of firing angle of the converter.
(ii) The range of ac input power factor.
(iii) The range of charging efficiency.

When the battery bank is charged with a
constant average charging current of 100
Amps through a 250mH lossless inductor.

(i) Describe in detail the analysis of buck
converter in continuous conduction mode
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with necessary equations and
waveforms.

Compare ZCS and ZVS.
Or

For type —A chopper, source voltage
V=220V,chopping frequency f=500Hz ,
To=800ps ,R=1Q, L=1mH and E=72V.

a Find whether load current is
continuous or not.

b. Calculate the values of average
output voltage and average output
current.

¢. Compute the maximum and
minimum values of steady state
output current.

With neat diagram explain the operation
of Zero voltage switching resonant
converter.

A single phase voltage controller feeds power

to

a tesistive load of 3Q from 230V, 50Hz

source. calculate:

a.

b.

the maximum values of average and RMS
thyristor current for any firing angle a,

the minimum circuit turn —off time for any
firing angle a.

The ratio of third —harmonic voltage to
fundamental voltage for u=§

The maximum value of di/dt occurring in
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(b)

the thyristors,

The angle a at which the greatest forward
or reverse voltage is applied to either of the
thyristor and the magnitude of these
voltages.

Or

With neat circuit diagram and wave form
explain the single phase voltage controller and
also derive harmanics of output quantities and
input current. ;
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Describe. the basic pri‘nciple of 1-phase to
1-phase step down cycloconverter for
continuous mode operation.

List Jout the ‘advantages of Cyclo-
converter.

- | Or

A 3phase to l-phase cycloconverter
employs 3-pulse positive and negative
groups converters. Each converter is
supplied from delta /star transformer
with per phase turns ratio of 2:1. The
supply voltage is 400V, 50Hz. The RL
load has R=2Q and at low output
frequency, wol.=1.5€). In order to account
for commutation overlap and thyristor
turn-off time, the firing angle in the
inversion mode should not exceed 160°.
Compute

a. the value of the fundamental RMS
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(i) With necessary circuit diagram and (
waveform, explain the working of a 3-
phase cycloconverter.





