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PREFACE

Smart grid involves modernizing electric power networks and changing
the way they are planned and operated. It empowers energy consumers,
provides new services and supports the transition to a sustainable low-
carbon economy. Although the driving forces and the objectives of smart
grid development are different in different countries, smart distribution
networks are always one of the key research and development topics.

The use of distributed energy resources (DERs), e.g. distributed gen-
eration, flexible loads and energy storage, is increasing rapidly in many
countries and this can lead to operational difficulties in distribution net-
works. The changes that are already occurring in distribution networks
include a dramatic increase in intermittent distributed generation while
new home energy management and electric vehicle charging systems are
introducing new patterns of load. Power flows in the distribution network
are becoming more volatile and unpredictable as new types of generation
and loads are connected, and customers gain greater understanding and
control of their loads. In response to these changes, sophisticated mea-
surement, control and ICT systems are being deployed throughout the
network, and new incentives and market arrangements are emerging.

These changes to the distribution system will accelerate over the
coming decades and the behaviour of distribution networks will become
increasingly uncertain as new smart grid and smart energy interventions
are introduced. Hence, there is a growing need for academia, industry and
policymakers to move towards new planning and operation approaches
to electricity distribution networks considering emerging technologies
and uncertainties.

The aim of this book is to provide a fundamental discussion of smart
distribution networks and the new technologies associated with them.
The topics that are covered include an introduction to the new technolo-
gies in electricity distribution, which include various kinds of generation
connected at the distribution level. Different concepts to manage a high
penetration of DERs are discussed, including demand-side integration,
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microgrids, CELLs and virtual power plants. From the perspective of
distribution network development, information and communication
infrastructure and new devices are addressed. Methods to analyse smart
distribution systems are then described, including both steady state and
transient analysis. The operation and planning of smart distribution net-
works are reviewed and DC distribution networks discussed.

This book will be valuable to all those who want to understand the
key enabling technologies and performance of smart electricity distribu-
tion networks. It will allow readers to engage with the immediate devel-
opment of electricity distribution networks and take part in the wider
debate over the future smart grid.

MATLAB® and Simulink® are registered trademarks of The MathWorks,
Inc. For product information, please contact:

The MathWorks, Inc.

3 Apple Hill Drive

Natick, MA, 01760-2098 USA
Tel: 508-647-7000

Fax: 508-647-7001

E-mail: info@mathworks.com
Web: www.mathworks.com
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