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Preface

The synergies between water, energy, and food sectors are obvious—although often
planned independently—that is one of the identified catalysts for achieving theUnited
Nation’s Sustainable Development Goals. This fact lowers the opportunity to maxi-
mize the positive impactswhendeveloping joint solutions of companies or legislators.
Climate change conditions are especially dramatical in islanded and water-scarce
environments, where the restrictions of water, energy, and food provoke shortages
and high costs.

The book explored the feasibility of a dual microgrid based on energy electricity
from renewable energies joint to a desalination plant to offer a sustainable-oriented
solution to tackle water scarcity in isolated regions. This book proposes innovation
approaches to improve the economic competitiveness of the designed microgrid
in the liberalized market. The book explored its feasibility and analyzes how to
improve desalination process and how to site and size the facilities to maximize the
operation. It investigates the microgrid from an economic, environmental, legal, and
technological point of view. The aim is not only to feed the desalination process, but
also to provide the power grid with clean energy, taking advantage of the electricity
production surplus. One of themainmatters that the book deals with is to answer how
a desalination microgrid scheme is economically and technologically sustainable
in a water-scarce region. It developed a method to locate the facilities and used
sustainability tools to describe synergies between systems. Alternative renewable-
based energy plans affect a designed sustainability index that models how stressed
is the related system—in this book, focused in a region at high water scarcity risk.

The results presented have as an aim to be, itself, a technology transfer asset and
to provide a potential economic and social benefit by launching to the market either a
newproduct, a newprocess, or a newservice, andopening awide rangeof possibilities
of new sustainable business models alongside the microgrid. In this sense, results
obtained could be useful for companies with a TRL 6—technology demonstrated
in relevant environment—by exploring and assessing the technical feasibility and
commercial potential of a breakthrough innovation. Those could obtain public funds
from SME phase II or similar to include some of the proposed ideas for a rapid
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business deployment. Besides, this book generates social value as it is an activity
that benefits civil society and its interest groups.

Las Palmas, Spain
León, Spain
León, Spain
Madrid, Spain

Enrique Rosales-Asensio
Francisco José García-Moya

David Borge-Diez
Antonio Colmenar-Santos
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Chapter 1
Introduction

To meet the needs of the present without compromising the
ability of future generations to meet theirs
Brundtland Commission

Climate change conditions is especially dramatical in islanded environments, where
these restrictions towater resources have conducted to an overexploitation of aquifers
and wells that desalination plants have become essential. The synergies between
Water, Energy, Food sectors are obvious—although often planned independently—is
one of the identified catalysts for achieving the United Nation’s sustainable develop-
ment goals. Isolated and water-scarce regions suffer high water and energy costs that
itself results in high environmental costs. The book offers a sustainable approach to
tackle with water scarcity for regions that need desalted water in isolated regions.
Specially in those regions, sustainability must be a key feature that legal and market
issues highlight as a parameter to be analyzed in order to improve the deployment
of hybrid schemes.

Among the problems that this book intends to help to solve, it highlights tackle
the impact and costs of the RO desalination process, proposing improvements to
reduce water global costs. The vast deployment of renewable energy technologies
of electricity generation face barriers that stresses when it is combined with other
sectors, technologies.

This book proposes a methodology for locating and sizing the microgrid to maxi-
mize the benefits of the microgrid. The proposed microgrid uses desalted water to
develop a water storage pumping scheme, that let the management of the energy
surpluses in the system. The desalination microgrid takes advantage of this dual
resource to conform rural microgrids that supply water and energy in the surrounding
areas. Energy is used in the farms, desalination plant, citizens, and other elements
which are part of the microgrid. Water is used in surrounding farms, by citizens, or
other uses, of the microgrid. Specially in those regions, sustainability must be a key
feature of any action taken that the legal issues highlight as a parameter.

The results in this book provides solutions to increase the performance of RO
desalination plants providing water and energy electricity at economic, and envi-
ronmental affordable cost. The product includes the development of a microgrid
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