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Preface

Energy remains pivotal in meeting human needs worldwide. The 
situation still remains grim as around 1.3 billion people have unreliable 
or no access to electricity. As a general trend, energy and electricity 
consumption are likely to increase over the next 25 years across the 
world. Most of this increase is expected to take place in the Organization 
for Economic Co-operation and Development (OECD) countries. 
According to the United Nations (UN), by 2035, energy consumption 
will increase by 35%, which will in turn increase the energy sector’s water 
consumption by 85%. The UN General Assembly vide its resolution 
67/215 declared the decade 2014−24 as the decade of “Sustainable 
Energy for All”. It highlights the growing importance of improving 
energy efficiency, besides increasing the share of renewable energy and 
cleaner and energy-efficient technologies. Another milestone initiative 
launched by UN in 2011 was “Sustainable Energy for All Initiative”. It 
hopes to achieve three interlinked objectives by 2030, which include 
(1) ensuring universal access to modern energy services, (2) doubling 
the rate of improvement in energy efficiency, and (3) doubling the 
share of renewable energy in the global energy mix.
 Among the renewable energy technologies, solar photovoltaic (PV) 
technology is filled with a lot of promises to make energy available 
right from milliwatt to megawatt capacity range today. Photovoltaic 
technology has now successfully transcended the often repeated bogey 
of being very costly and unreliable. The modern-day PV systems are 
far less expensive and highly reliable towards meeting various end-use 
applications, such as lighting, water pumping, battery charging (for 
multiple purposes) and off-grid power generation. From just a modest 
start of lighting up a handheld torch/lantern, today’s megawatt scale 
PV grid-connected power plants are the superb additions to this globally 
acceptable sunrise technology. The Indian PV programme has also 
marched from strength to strength in several ways, bringing in its fold 
a whole spectrum of curious technology believers. Capacity building 
initiative has emerged as one of the clearly identified requirements 
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under the well acclaimed “Jawaharlal Nehru National Solar Mission”. 
 The book brings together information on several diverse aspects 
of growing interest to the readers. It lays down a basic understanding 
of technology, operating principles, system design considerations, 
component engineering and assembly, maintenance, and, importantly, 
the costing of complete systems. 
 The book is divided into eight chapters. Chapter 1 gives a bird’s 
eye view of the global PV programme from several key considerations 
in the backdrop of key achievements so far. Chapter 2 presents an easy 
glimpse into different components of PV systems and their associated 
functioning. Chapter 3 showcases both traditional and modern-day 
PV applications of PV systems, a proof enough of the expanding 
frontiers of PV technology worldwide. Of special significance in this 
domain is the fast emergence of PV grid-connected power plants 
of megawatt capacity. Chapter 4 highlights the key system design 
considerations of both the site-specific and the production capability, 
specific nature together with the expected performance levels under 
the actual field operating conditions. This chapter also features the 
manual- and software-based system simulation procedures by including 
selective specific examples. Chapter 5 covers the costing considerations 
of various systems in both component-wise and system integrated 
manners. Chapter 6 touches upon the installation and maintenance 
procedures cum requirements, along with the desirable range of tools 
and test procedures. Chapter 7 takes up the different facets of Indian 
PV programme from several key considerations, such as technology 
availability, manufacturing capabilities, industry strength, programme 
implementation, and existing constraints. The concluding Chapter 8 
deals with the country-specific scenarios of PV programme along with 
the planned targets and present-day achievements. 
 The book contains four annexures which provide a summary 
outlook on (1) solar PV standard, (2) list of financing institutions 
in solar PV, (3) state nodal agencies for renewable energy, (4) state 
electricity regulatory commissions/departments, (5) major EPC 
players for megawatt-scale installations, and (6) programme financing 
agencies. 
 In totality, the book takes an easy to understand route of familiarizing 
all those with the immense power of PV technology—a truly sunrise 
phenomenon of rich dividends for the rural and urban populace. 
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