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Prerequisites: Power switching devices, characteristics & Commutation techniques. 

 

Course Educational Objectives: 

1. To study the operation of AC voltage converters and controllers. 

2.  To study the necessity requirement of power factor correction for converter circuits. 

3.  To study the operation of inverters with and without PWM controller. 

4.  To study the operation of different types of multilevel inverters 

 

UNIT-I AC voltage Controllers 

Single Phase AC Voltage Controllers with PWM control only –synchronous tap changers - Three 

Phase AC Voltage controllers-Analysis of Controllers with star and delta connected resistive, 

resistive –inductive loads-Effects of source and load inductances–Application- numerical 

problems. 

 

UNIT –II AC-DC converters 

Single phase full and half Converters with inductive load– Power factor improvements: 

Extinction angle control-symmetrical angle control - single phase sinusoidal PWM-Single phase 

series converters- numerical problems - Three Phase full and half Converter with inductive load–

harmonic analysis -Power factor improvements-three phase PWM-twelve pulse converters 

numerical problems 

 

UNIT-III Power Factor Correction Converters 

Single-phase single stage boost power factor corrected rectifier, power circuit principle of 

operation, and steady state- analysis, three phase boost PFC converter 

 

UNIT –IV PWM Inverters 

single phase full bridge inverters - sinusoidal PWM – modified PWM – phase displacement 

Control – Trapezoidal, staircase, stepped, harmonic injection and delta modulation – numerical 

problems - Three-Phase Inverters- Sinusoidal PWM- PWM- Third Harmonic PWM- Space 

Vector Modulation- Comparison of PWM Techniques-current source inverters-Variable dc link 

inverter - numerical problems. 

 

UNIT V: Multi level inverters 

Multilevel Concept, Types of Multilevel Inverters- Diode-Clamped Multilevel Inverter, Features 

of Diode-Clamped Inverter, Improved Diode-Clamped Inverter- Flying-Capacitors Multilevel 

Inverter-Features of Flying-Capacitors Inverter- Cascaded Multilevel Inverter- Principle of 



Operation- Features of Cascaded Inverter- Switching Device Currents-DC-Link Capacitor 

Voltage Balancing- Features of Multilevel Inverters- Comparisons of Multilevel Converters. 

 

 

Course Outcomes: After completion of this course the students will be able to: 

 Analyze the operation of phase controlled converters and AC voltage converters. 

 Analyze the requirements of power factor correction in converter circuits. 

  Describe and analyse the operation of 3-phase inverters with and without PWM 

Techniques. 

 Describe principles of operation and features of multilevel inverters. 
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