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Solar Farms

The market and policy impetus to install increasingly utility-scale solar systems, or solar
farms (sometimes known as solar parks or ranches), has seen products and applications
develop ahead of the collective industry knowledge and experience. Recently however, the
market has matured and investment opportunities for utility-scale solar farms or parks as
part of renewable energy policies have made the sector more attractive. This book brings
together the latest technical, practical and financial information available to provide an
essential guide to solar farms, from design and planning to installation and maintenance.

The book builds on the challenges and lessons learned from existing solar farms, that
have been developed across the world, including in Europe, the USA, Australia, China and
India. Topics covered include system design, system layout, international installation
standards, operation and maintenance, grid penetration, planning applications, and skills
required for installation, operation and maintenance. Highly illustrated in full colour, the
book provides an essential practical guide for all industry professionals involved in or
contemplating utility-scale, grid-connected solar systems.

Susan Neill is Director of Training and Engineering at Global Sustainable Energy Solutions
(GSES), Australia.

Geoff Stapleton is Managing Director of GSES and a part-time lecturer at the School of
Photovoltaic and Renewable Energy Engineering, University of New South Wales, Australia.

Christopher Martell is Director of Operations and Engineering at GSES, Australia.
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Preface and acknowledgements

The world of renewable energy has expanded from the time when it was considered only as
a potential source of energy for niche applications: renewable energy is now touted as one
of the foundations for mitigating global climate change. Solar photovoltaics are able to be
deployed to meet the insatiable power demands ranging from a solar lantern through to
powering populations in cities.

The impetus of solving the world’s global warming problem and the need to find suitable
alternative energy sources has contributed to and highlighted the enormous growth in the
photovoltaic industry since 2009. Since that time, the prices for solar modules have reduced
by a factor of five and the price for solar systems has reduced by a factor of three. The 2014
IEA Roadmap states that the cumulative installed capacity of solar PV has grown at an
average rate of 49% per year in the years up to 2014.

A stark indication of this industry’s stellar growth can be seen when comparing the total
installed capacity of solar PV at the end of 2009 at 23 GW compared to the figure of
227 GW installed capacity at the end of 2015.

The solar farm, or utility-scale solar installation, is now an established part of
international power supply landscape as well as being the catalyst for the introduction and
adaptation of financial instruments and funding models so that the services for solar farms
are part of mainstream banking, finance and the law.

This publication describes the solar technology used in solar farms; the technology’s
performance characteristics; all enabling equipment used in a solar farm; the extensive
system design required; the supporting technical, social and environmental aspects; how to
estimate a solar farm’s performance and financial metrics.

Susan Neill, Geoffrey Stapleton and Christopher Martell from Global Sustainable Energy
Solutions Pty Ltd (GSES) have extensive knowledge and experience in grid-connected solar
systems and these systems’ engineering, design, compliance and performance. As the
authors of this publication, they have welcomed the opportunity to produce this Solar
Farms publication, as this industry continues its international growth.

Given the rapid growth in the international market for solar farms, extensive time and
resources were necessary to research and document the status of this constantly evolving
market. Kayla Inglis in GSES’s Sydney office has worked extensively on this publication:
collecting the technology and market information, researching, writing content and
developing the chapters to meet the broad, international context of this topic. GSES thanks
those industry participants who have supported the development of this publication and
provided information and images and we trust these are correctly acknowledged.
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