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This open access book is the final compendium of case studies
emanated from the 4-year COST Action IC1406 “High-Performance
Modelling and Simulation for Big Data Applications” (cHiPSet). Funded
by the European Commission from 2015, cHiPSet has created a
sustainable reference network linking applied research in High
Performance Computing (HPC) and Modelling & Simulation to tangibly
address Big Data challenges. cHiPSet has enabled research partnerships
for dozens of academics and industry practitioners located in 34 COST
countries, as well as in Australia, Belarus, Brazil, China, Russia, and the
USA. As a cooperation framework, cHiPSet has reached out to new
audiences such as ICT professionals, commercial software developers,
and the general public. At a time when Big Data has become a common
household term, cHiPSet has strived to become a knowledge hub where
data-driven HPC meets Modelling & Simulation. cHiPSet has also
endeavoured to use and exploit results through Open Science practices,
i.e., open access publication, open access to data repositories, and
open-source software development. A testament to this philosophy,

this compendium is set to become a required reference for the fast-
changing fields of HPC, Big Data, and Modelling & Simulation.
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Introduction -- State Estimation and Control of Three-Phase Two-Level
Converters via Sliding Mode -- Adaptive Control of Buck Converters --
Conclusion and Further Work.

This book aims to present some advanced control methodologies for
power converters. Power electronic converters have become
indispensable devices for plenty of industrial 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. The most popular control strategy
of power converters is the linear proportional—integral-derivative series
control which is adopted as industry standard. However, when there
exist parameter changes, nonlinearities and load disturbances in the
system, the performance of the controller will be significantly
degraded. To overcome this problem, many advanced control
methodologies and techniques have been developed to improve the
converter performance. This book presents the research work on some



advanced control methodologies for several types of power converters,
including three-phase two-level AC/DC power converter, three-phase
NPC AC/DC power converter, and DC/DC buck converter. The
effectiveness and advantage of the proposed control strategies are
verified via simulations and experiments. 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. .



