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Preface

Power electronic converters have become indispensable devices for plenty of indus-
trial applications over the last decades. Composed by controllable power switches,
they can be controlled by effective strategies to achieve desirable transient response
and steady-state performance, to ensure the stability, reliability and safety of the
system. Due to the limits of conventional proportional-integral control which is
adopted as an industry standard, many advanced control methodologies and tech-
niques have been developed to improve the converter performance. This book
presents the researchwork on some advanced controlmethodologies for several types
of power converters, including three-phase two-level ac/dc power converter, three-
phase Neutral-Point-Clamped (NPC) ac/dc power converter, dc/dc buck converter
and boost converter. Specifically, the disturbance observer-based control strategies
are investigated, including disturbance observer-based sliding mode control strate-
gies, H∞ control strategies and model predictive control strategies. Based on these
works, intelligent control strategies have been investigated. Specifically, adaptive
control strategies have been explored to facilitate the self-tuning ability of the
converter system. Some sufficient conditions for system variables such as the voltage,
current, active and reactive power are obtained. Moreover, to improve the robustness
against the system uncertainties, neural network-based control strategies are investi-
gated. The effectiveness and advantage of the proposed control strategies are verified
via simulations and experiments.

This book aims to present some advanced control methodologies for power
converters. The content of this book can be divided into two parts. The first
part focuses on disturbance observer-based control methods for power converters
under investigation. The second part investigates intelligent control methods. These
methodologies provide a framework for controller design, observer design, stability
and performance analysis for the considered power converter systems.

The brief content structure of the book is as follows. The main contents of the
first part include: Chap. 2 investigates the disturbance observer-based sliding mode
control strategy for three-phase two-level ac/dc power converter; Chap. 3 designs
a linear disturbance observer-based proportional-integral control to regulate the dc-
link voltage of the three-phase two-level ac/dc power converter; Chap. 4 designs
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a sliding mode observer-based sliding mode control strategy to regulate the dc-
link voltage of three-phase two-level ac/dc power converter; Chap. 5 investigates
the disturbance observer-based control strategies for three-phase three-level neutral-
point-clamped ac/dc power converter; Chap. 6 proposes the disturbance observer-
based control strategy for dc/dc buck converter; Chap. 7 designs a model predictive
control strategy for three-phase two-level ac/dc power converter. The main contents
of the second part include: Chap. 8 designs two adaptive control strategies for dc/dc
buck converter, which are single-loop adaptive control strategy and double-loop
adaptive control strategy; Chap. 9 proposes a control strategy consisting of adaptive
control andH∞ technique for three-phase two-level ac/dc power converter; Chap. 10
investigates adaptive super-twisting sliding mode control-basedH∞ control method,
taking into account both the load variation and component parameter uncertainty
of three-phase two-level ac/dc power converter; Chap. 11 investigates radial basis
function neural network-based control strategy for three-phase three-level neutral-
point-clamped ac/dc power converter.

This book is a research monograph whose intended audience is graduate, post-
graduate students, researchers, as well as engineers in power converter control
fields.

Harbin, China
June 2021

Wensheng Luo
Yunfei Yin

Xiangyu Shao
Jianxing Liu
Ligang Wu
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