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Course Contents

• Introduction: [2 Lectures]
– Review of basic power electronics concepts, power control through switchingoverview of power devices, convef[ers

and emerging applications
• AC-DC Converters: [11 Lectures]

– Introduction types of AC-DC conve11ers such as line commutate.d type, Multipulse topologies, and PWM rectifiers
– Power quality issues related to AC-DC converters, Mitigation through AC-DC power factor correction circuits in

single phase and three phase application and through multi-level AC-DC conversion
– Modelling, design and control of power factor correction circuits
– Bi-directional PWM rectifiers: Dynamic switching function models, control and appl ications as fiont end converters

• DC-AC converters: [12 Lectures]
– Introduction to DC-AC converters including multilevel, inverters for open ended load configur lions and their switch-

ing strategies
– Voltge source and current source converters - topologies and PWM techniques
– Sing1e phase and three phase inverters: Dynamic models, control methods and applications as grid connected con-

verter
– Applications in low frequency AC synthesis and three-phase PWM techniques
– Calculation of switching and conduction losses in DC-AC converters

• AC-AC Converters: [10 Lectures]
– lntroduction to AC-AC converters including matrix converters and multi-stage converters
– Single phase and three phase matrix converters - topologies and PWM techniques
– Modelling and control strategies of matrix converters
– Multi-stage converters: Voltage link & current link topologies, dynamic models, Control methods and applications

• High frequency link Converters: [7 Lectures]
– Introduction to high frequency link converters including resonant inverters and high frequency rectifiers
– Basic concepts on inverters with resonant DC link, high-frequency rectifiers, and de-de resonant converters and their

applications in enefgy storage system

Text Books

1. Mohan N., Undeland T.M. and Robbins W.P., Power Electronics -Converters, Applications and Design, 3rd Edition, Wily
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2. L. Umanand, Power Electronics: Essentials & Applications, Wiley Jndia, 2009.
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