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Preface

Power electronics represents a branch of electronics dedicated to the controlled con-
version of electrical energy. This conversion includes the adaptation of power to
diverse applications such as voltage or current power sources, electrical drives,
active filtering in power systems, electrochemical processes, inductive heating,
lighting and cooking control, distributed generation, and naval or automotive elec-
tronics. This very broad range of applications has stimulated research and develop-
ment, and new control methods of power hardware are suggested each day. Because
of this great number of technical solutions with many variations of the same con-
cepts, it is somehow difficult for the practicing engineer or for a student to keep
track of new developments or to find the most appropriate solution in the given
time. Furthermore, medium- and high-power converter systems require inter-
disciplinary knowledge of basic power electronics, digital control and hardware,
sensors, analog preprocessing of signals, protection devices, and mathematical
calculus.

Libraries and bookstores offer a great number of books on power electronics, but
the dynamics of this field sometimes makes them obsolete. This requires new
publications able to systematize the information from research in a better way.
This field has a slow incremental development with new ideas on hardware
implementation and more comprehensive views on existing methods. The challenge
of a first-rate book on power electronics is, therefore, to find the simplest and most
concise but complete explanation for a group of methods already proved by both
academia and industry.

This book is a digest of the latest research results in the field of medium- and
high-power converters presented in a precise manner, with a fair amount of
examples and references. From the numerous papers, patents, and research notes
published throughout the world during the last 20 years, only those methods
accepted by the industry have been selected. The most incisive focus of this book
is dedicated to the PWM algorithms, and I hope that this book presents this
concept at its best.

The presentation flows from simple facts to advanced research topics, and
readers require only a minimal background in electrical engineering or power
electronics. Each chapter ends with problems to help the readers improve their
understanding of the field. This combination of theory and examples is the result
of several years of teaching at different universities as well as vast industrial
“hands-on” experience.

This book begins with an industrial overview of power converters and power
semiconductors dedicated to medium- and high-power operation, including aspects
about the market. After a brief review of power semiconductors in Chapter 2,
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Chapters 3—5 define the basics of operating a conventional three-phase inverter with
pulse width modulation. Chapters 6—8 are dedicated to the practical aspects of
implementation with many examples from the well-known digital platforms used
by industry. Chapters 9—11 are dedicated to other special three-phase topologies
and their control. Chapter 12 introduces a solution that has been used more fre-
quently during the past few years to achieve higher power from the conventional
lower-power converters. The parallel or interleaved operation of conventional
three-phase inverters helps increase the power capacity by the addition of multiple
low-power units already available on the market.

This book covers the entire field of medium- and high-power converters used
nowadays in three-phase DC/AC or AC/DC conversion and can serve as a textbook
for graduate students or as a reference book for design engineers working in
industry.
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