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ABSTRACT

'This book presents the reader, whether an electrical engineering student in power electronics or a
design engineer, a selection of power converter control problems and their basic digital solutions,
based on the most widespread digital control techniques. The presentation is primarily focused
on different applications of the same power converter topology, the half-bridge voltage source
inverter, considered both in its single- and three-phase implementation. This is chosen as the
test case because, besides being simple and well known, it allows the discussion of a significant
spectrum of the most frequently encountered digital control applications in power electronics,
from digital pulse width modulation (DPWM) and space vector modulation (SVM), to inverter
output current and voltage control, ending with the relatively more complex VSI applications
related to the so called smart-grid scenario. This book aims to serve two purposes: (1) to give
a basic, introductory knowledge of the digital control techniques applied to power converters;
and (2) to raise the interest for discrete time control theory, stimulating new developments in its
application to switching power converters.

KEYWORDS

digital control in power electronics, discrete time control theory, half-bridge voltage
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Preface for the Second Edition

After more than eight years from its first publication, we felt it was about time to revise and
update the material presented in this book. In preparing the revision, we did not want to change
the introductory, concise style of the first edition, that, in our opinion, has been, and still is, one
of the strong sides of the book. Yet, we wanted to provide the reader with an updated, fresher
image of digital control applications in power electronics.

A few of the trends that had been identified some years ago, such as the evolution of digital
controllers from software to hardware implementations, have indeed become standard practice,
while new, partially unforeseen, application fields have emerged, like, among all, the distributed
generation and “smart-grid” ones. Without trying to cover these topics exhaustively, which would
have gone beyond the introductory scope of the book, we still took the chance to present, with
this second edition, new information and experimental data from our more recent studies related
to them.

In doing so, we have compiled a couple of new chapters, one dedicated to the multi-sampled
versions of the basic current controller implementations, that represented the core of the first edi-
tion, and the second to the complex digital control architectures that characterize the above men-
tioned, emerging application fields. In addition, we have decided to revise the original discussion
of basic current controllers, essentially to provide experimental verification data, corroborating
the original simulation-based exemplifications, and, in our opinion, improving the quality of the
presentation.

Simone Buso and Paolo Mattavelli

April 2015
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