PREFACE

Power electronics is a relatively new and fast-growing area of electronics with wide
practical application. It is concerned with the efficient conversion of electrical power
from one form to another, at power levels ranging from fractions of a watt or a few
watts (e.g., for on board dc/dc converters), to kilowatts (in industrial drives), to mega-
watts (in ac transmission systems). To achieve high-efficiency power conversion, the
active semiconductor devices (thyristors, power transistors) are always used in a switch-
ing mode in combination with passive components (power diodes, inductors, capa-
citors, and transformers).

Power converters exhibit a wealth of nonlinear phenomena. The prime source of
nonlinearity is the switching element present in all power electronic circuits. Nonlinear
components (e.g., the power diodes) and control methods (e.g., pulse-width modula-
tion) are further sources of nonlinearity. Therefore, it is hardly surprising that feed-
back-controlled power converters routinely exhibit various types of nonlinear
phenomena. Although first studied in depth for dc/dc converters, nonlinear phenomena
have become significant throughout the field of power electronics.

The nonlinear phenomena of interest include bifurcations (sudden changes in
operating mode), coexisting attractors (alternative stable operating modes), and
chaos (apparently random behavior). If reliable power converters are to be designed,
an appreciation that these possibilities exist is vital, together with a knowledge of how
to investigate them, use them, or avoid them.

Unfortunately, the academic training of engineers has traditionally emphasized
linear methods (e.g., Fourier and Laplace transforms, matrices, and transfer functions).
By their very nature, linear methods alone give little insight into nonlinear phenomena
and are of limited value in predicting and analyzing them. It is therefore our belief that
every power electronics engineer can benefit from some background in nonlinear
dynamics.

In the past few years, nonlinear phenomena have been thoroughly investigated in
many power converters, but the results are available only in research papers, often
written in language accessible only to specialists in the field. At present no book is
available that presents the required foundations in nonlinear dynamics in a form
matched to the typical background of power electronics engineers. Although some
excellent introductory texts on nonlinear dynamics have become available in recent
years, most of them emphasize mathematics and examples from physics, appeal little
to the intuition of electrical engineers, and have few engineering applications. None of
them includes examples from power electronics.

This book attempts to bridge the gap by providing an introduction to nonlinear
dynamics and its applications, specifically aimed at power electronics professionals.
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