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GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-V ¢ Examination — WINTER ¢ 2014

Subject Code: 3352403 Date: 02-12-2014
Subject Name: A.C. Power electronics Converter
Time: 10:30 am - 01:00 pm Total Marks: 70

Instructions:
1. Attempt all questions.
Make suitable assumptions wherever necessary.
Figures to the right indicate full marks.
English version is considered to be Authentic.
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Q.1 Answer any seven out of ten. 14

=

Write any two applications of Cycloconverter.
Draw power circuit of single phase ac voltage converter using triac.
3. Draw voltage wave form across R for given circuit.
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Classify Cycloconverter based on output frequency.

Define Inverter.

Write any two applications of Inverter.

List various method of power factor improvement.

List any two applications of uninterruptable power supply.

List advantages of static circuit breaker.

Write advantages of sinusoidal pulse width modulation (SPWM)technique.
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Q.2 (a) Draw only Fabricated and mean output voltage waveform for a Three-phase to 03
single phase Cycloconverter.

OR
(a) Draw only power circuit diagram for 3-phase to 3-phase Cycloconverter 03
employing 3-phase half wave circuit
(b) Explain principle of integral cycle control in A.C.Voltage controller. 03
OR
(b)  Asingle phase voltage controller has input voltage 300 v, 60Hz and Load 03
R=100Q. For 10 cycles on and 4 cycles off, determine RMS output voltage.
(c) Draw power circuit of single phase A.C.Voltage controller with R-load. And 04
also output voltage and voltage across thyristor.
OR

(c) Draw power circuit of single phase A.C.Voltage controller with RL-load with 04
output voltage and output discontinues current waveform.
(d) Explain two stage sequence controlled A.C.Voltage controller for R-load with 04
output voltage and current waveform.
OR
(d) Describe the working principle of AC chopper regulator with R load. 04

Q.3 (&) Explainsingle phase half bridge inverter with power circuit and output voltage 03

waveform for R-load.
OR
(&) Explain single phase Full bridge inverter with power circuit and output voltage 03
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waveform for R-load.
Write advantages and disadvantages of 120 degree mode and 180 degree mode
of inverter.

OR
Classify voltage control in single phase inverter.
Explain multiple pulse modulation method for single phase inverter with output
voltage waveform.

OR
Explain sinusoidal-pulse modulation method for single phase inverter with
output voltage waveform.
Draw single phase midpoint type Cycloconverter and output voltage waveform
for step up Cycloconverter.

OR
Explain single phase step down Cycloconverter with output voltage and
discontinues load current.

Draw power circuit diagram of Thyristor controlled reactor (TCRs), input
current and output current with net sketch.
OR
Draw power circuit diagram of Static VAr compensator, phasor diagrams
illustrating the change in firing angle of TCR for
1) o=90
2) «>90
Explain static A.C. circuit breaker with relevant voltage and current waveform.
OR
Explain static D.C. circuit breaker with power circuit.
Explain 3-phase 180 degree Mode voltage source inverter with power circuit,
output phase voltage and output line voltage.

Explain single phase Current source inverter with output voltage and input
voltage waveform.
Explain: short break static UPS with block diagram.
Draw only circuit diagram of solid state relay using,
1) Pulse transformer
2) An optocoupler.
Explain capacitor bank for power factor improvement.
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