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Abstract

Power is that the most predominate ingredient of infrastructure for growth in political economy and
welfare of a nation. Development for sustaining the expansion of the Indian economy within the
existing infrastructure is crucial. The ability sector of Asian country is one amongst the biggest
expanded power sectors within the world. Thanks to the continual increment in electricity demand
day-by-day, the Indian power sector is interfacing some challenges to keep up the balance between the
ability generation and demand with full of offer constraints and shortages in power. For maintaining
the magnitude relation of generation and demand for power, moving from standard sources to non-
conventional sources isn't solely AN choice, however it's additionally a necessity. The importance of
victimization star as AN energy supply in India's views not solely to extend power generation
however additionally to expand energy reliableness by considering the environmental, social,
freelance and money helpful properties. This paper analyzes the recent situation, strategies,
accessibility, future potential, policies, and development of solar power within the rising Indian power
sector.

Keywords Indian solar energy situation, Grid- interactive power, Captive power, international solar
energy situation, Electricity Act, Feed-in tariff.

1. Introduction

The modification in international climate is one amongst the many environmental issues of our time.
the sole thanks to overcome or to scale back this disaster is to chop down the extent of greenhouse
gases. Many alternative measures are adopted worldwide to limit the gas emission and therefore to
scale back the damage to the surroundings. Several developing countries have place numerous
initiatives to stabilize the greenhouse gas emissions to a property level. the electrical power sector is
one amongst the in depth origins of gas emission. to scale back the gas emissions, totally different
policies have introduced in power sector throughout the globe. the utilization of renewable energy as
AN wattage supply is one amongst the foremost effective policies taken by the ability sectors of all
regions within the world. Star is profitable and operationally most viable renewable energy resources
and one amongst the biggest power sources in terms of the renewable energy sector.

Solar energy is mostly made by victimization the techniques of star electrical phenomenon (SPV) or
focused solar energy (CSP). Ref. [1] reviews the parameters involved with the solar energy
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generation. The authors additionally mentioned all the factors, parameters and key players related to
the solar energy generation by SPV or CSP in Asian country. ‘International Energy Agency’
forecasted that, inside the year 2050, CSP and SPV would commit regarding eleventh and sixteenth of
the entire electricity consumption severally within the world [2]. Some agency additionally predicts
that solar power would be the biggest sources of electricity and most installations of star would be
done in India and China within 2020. India is the extensive upcoming electrical power consumer due
to the swift growth in economics and the large community. In ref. [3], the authors have highlighted the
current state and features of several energy sour-ces used for electrical power generation in India. The
burning of coal and fossil fuels for electric energy production; resulting in the creation of a large
amount of carbon dioxide which produces global warming. The use of renewable energy sources is
only the solution to make the environment clean and pollution free. In ref. [4], authors analyze the
prospective or future of the energy generation from the solar thermal in Indian perspectives.

A technique had been conjointly mentioned for allocation of wilderness for solar energy generation by
considering some factors, together with availableness of wilderness, direct traditional irradiance, and
property of waste-land for generation of wind generation etc. to take care of the speed of economic
process with the reduction of greenhouse emission emission, Asian country should decrease its
dependency on the standard energy sources and move towards the renewable energy sources like star,
wind, tidal, etc. Ref. [5] highlights the structural model for impediment in installation and uses of
solar energy in Indian situation. Authors are given some suggestion to removal of the barriers
concerning solar energy installation in Asian country. “JNNSM” is one in every of the key policies of
the Asian countryn government to push solar energy in India. in line with the “Jawaharlal Nehru
National star Mission (JNNSM)”, 1800 MW of grid-associated star tower plant installation can be
completed inside the year 2022. Ref. [6] demonstrates the opportunities and challenges for installation
of star tower technology in Indian context.

CSP is Associate in Nursing possibility for the assembly of electricity and it's calculable that seventh
of total electricity demand within the world consummated through CSP by year 2030 and twenty five
of total electricity demand consummated by year 2050. Ref. [7] presents the potential, policy and
technology concerning the operation of CSP in Indian power situation. Appreciation to the
geographical and environmental condition advantage of Rajasthan, several purported industries have
already shown their interest to build-up of solar energy plants in Rajasthan. Ref. [8] demonstrates the
initiatives taken by the govt. . of Rajasthan for growing development of alternative energy in Rajas-
than. There are such a large amount of challenges and barriers are bestowed within the manner of
installation of solar energy. Refs. [9,10] highlighted the challenges within the policy implementation
of grid-associated, off-grid and upside applications of solar energy generation. Ref. [11] represents the
progress created in solar energy generation within the country, with the origination of ‘National star
Mission’ (NSM) that conjointly termed as ‘Solar India’. star home lighting systems, star lanterns and
star off-grid lighting systems (SOLS) are some less centered star applications. Thanks to the massive
increment within the price of different sources of energy, SOLS are used as a complementary supply
of energy [12].

The availableness, strategies, current standing, promotion policies, views, major achievements and
future potential of alternative energy in Asian country has been according in [13]. geographical region
electrification plays a crucial role to enhance the standard of lifetime of the folks in any developing
countries. Ref. [14] highlights however geographical region electrification will be achieved in Asian
country by SPV within the micro-grid system. this state and views of victimisation many energy
sources in Asian country for the assembly of electricity and also the main tools for exciting their
development and utilization has been bestowed in [3]. In remote rural area's isolated facility, electrical
phenomenon and wind energy sources are being recognized as cost-efficient generation sources. The
performance analysis of SPV system, established within the Sagardeep Island in province, has been
bestowed in [15]. Ref. [16] presents completely different cell potency in numerous laboratories of the
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planet. the world star PV developments, per capita values, government subsidiary invectives and
policies of high 10 solar energy manufacturing countries, investments within the international
alternative energy among the countries and government incentive policies has according in [16].

The review of the work from the literature reveals that several authors' have highlighted and focused
the various individual aspects associated with the event of solar energy in Asian country, however
within the better of the authors' data, nobody has self-addressed all potential aspects associated with
the solar energy within the current Indian power sector. In this paper, efforts are created to hide all the
terribly recent necessary steps, government initiatives, targets, achievements needed for the event of
alternative energy in Indian power sector. Conjointly the excellent review has been bestowed to clear
all potential doubts concerning Indian solar energy systems.

At the tip of October, 2015; total grid-incorporated renewable power production capability has been
achieved as thirty eight,096.49 MW in Asian country, together with solar energy of 4579.24 MW,
wind generation of twenty four,677.72 MW, little hydro-power of 4161.90 MW, biomass power of
4550.55 MW and waste to power of 127.08 MW. On the opposite hand, off-grid power generation
capability with 1228.48 MW is a smaller amount, compared with the grid interactive power as shown
in Table one [17]. A capability inclusion of 118,537 MW (88,537 MW from conven-tional sources
and remaining from non-conventional sources) is targeted throughout the twelfth set up amount by
Govt. of Asian country to take care of the progress of country in electricity power development.

According to the Ministry of Power (MoP), about 52,738 MW from standard sources had been
achieved until ninth Gregorian calendar month, 2015 and concerning 9120 MW from renewable
sources until thirty first January, 2015. when reviewing the standing of renewable power generation
situation, the govt of Asian country thinks that, the momentum is probably going to be sustained and
that they have set a target to attain the renewable power of seventeen,500 MW by the year 2022. In
India, solar energy has been utilized in each classes as grid associated power and off grid power.

2 Solar Energy Plant

Solar power plants transform the energy of daylight into the power, by using either SPV or CSP. CSP
system consists of lenses and pursuit systems to consider the daylight of an outsized space into a tiny
low beam. Photovoltaic effects are used for changing the energy of daylight to power just in case of
SPV. The primary SPV plant was engineered by “Arco Solar” at Lugo in California in one982 with 1
MW power generation capability. the biggest SPV plant “Desert daylight star Farm”, placed in USA
with 550 MW generation capacities and commissioned in 2015 [18]. In 1968, the primary CSP plant
is made in Santilario, near Genoa, Italy. This plant was capable to come up with one MW solar energy
with super-heated steam of a hundred bars at five hundred °C. World's largest CSP plant “Ivanpah star
electrical Generating System”, placed in Calif.. This powerhouse is capable to come up with 392 MW
power and may provide to ninety four,400 yank homes as a mean [19].

3 .World Alternative Energy Situation

From previous couple of years a rising consciousness is arrived in people's mind, concerning the
employment and effectiveness of the renewable power throughout the world. thanks to continuous
increment within the amount of greenhouse gases and environmental pollution, several countries are
giving a lot of stress on victimization renewable energy as associate energy supply. In 2013, about
nineteen.1% of worldwide total energy consumption had provided by renewable energy sources.
Renewable resources else about fifty eight.5% of internet additions of worldwide power capacity,
with vital progress altogether the regions of the planet in 2014. At the tip of 2014, renewable
resources have provided twenty seven.7% of world's total power generation capacities. the most
important capability increase and rising occurred within the renewable power sector, is crystal
rectifier by the SPV, wind and hydro-power.
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Table 1 Grid and off-grid associated renewable power generation capacity in India
Source: Ministry of New and Renewable Energy Source India [17].

Renewable energy Target of Total achieve- Cumulative
program/scheme power genera- ment in power achievements (as
tion during generation dur- on 31.10.2015)
2015-16 ing 2015-16
Grid-Interactive Power (capacities in MW)
Wind power 2400.00 1234.11 24,677.72
Solar power 1400.00 827.22 4579.24
Small hydro- 250.00 106.55 4161.90
power
Biomass power, 400.00 132.00 4550.55
gasification and
baggage
Waste to power 10.00 12.00 127.08
Total 4460.00 2311.88 38,096.49
Off-Grid/captive power (capacities in MWgg)
Waste to energy 10.00 0.50 146.51
Biomass 60.00 10.50 602.37

cogeneration
Biomass gasifies

-Rural 2.00 0.20 18.15
-Industrial G.00 8.67 160.72
Aero-generators/ 0.50 0.13 2.67
hybrid systems
SPV Systems 50.00 46.50 280.85
Water mills/micro 2.00 0.00 17.21
hydel
Total 130.50 66.50 1228.48
Other renewable energy systems
Family biogas 1.10 0.15 48.28
plants (numbers
in lakh)
Solar water heat- — 0.00 8.90

ing — coll. areas
(million m?)

With 153 GW capacities, China obtained the highest rank within the world in renewable power
installation within the year 2014 [20]. China — U.S, Germany, lItaly, Spain, Japan and Republic of
India get rank from 2 to seven within the world for installation of renewable power capacitates in
2014. Fig. one shows the comparative study of the renewable power capability of the highest seven
countries within the world since 2014. thanks to the straightforward convenience and lower value of
sources, the most quantity of renewable power has generated from SPV, wind and hydro-power in
each country.

Global investment in renewable power has magnified by seventeenth in 2014, over the previous year
and goes to the USD 270 billion. The investment flow of renewable energy is magnified in once a
year altogether over the planet. Investment flow in developing countries has magnified by thirty six in
2014 from the previous year and goes to USD 131 billion. Developing countries' investment in
renewable energy came to the highest to developed countries' investment. The investment in
developed countries in renewable power reached to USD 139 billion in 2014, magnified solely by
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three from the previous year [20]. In recent years, wind generation and alternative energy are the
supreme technologies in terms of investment in renewable energy.

csP

and Ocean power

ssssss

Fig. 1. Top countries with renewable power capacities in world in 2014. Source: REN21 (Renewable
Energy Policy Network for the 21st Century) [21].

More than fifty five of total investment in renewable energy occurred in solar energy, particularly in
SPV and around thirty seven occurred in alternative energy. solar energy investments magnified by
twenty five in 2014, over 2013 and goes to USD 149.5 billion, whereas alternative energy invest-ment
is magnified by eleventh in 2014 (to USD ninety nine.5 billion). Fig. a pair of shows the comparative
study of investment flow within the world of renewable energy from 2004 to 2014, between the
developed countries and developing countries.

The rate of growth of employment in renewable energy continues in each a part of the planet in per
annum. Around 7.7 million individuals within the world, worked directly or indirectly within the
renewable power sector in 2014. With 2.5 million jobs, the SPV is that the largest space of
employment within the renewable power sector in 2014 [20]. most solar energy connected jobs are
focused in China, because of the one in all the biggest star instrumentality producing hub presents in
this country. The us and Asian nation have conjointly boosted up their solar energy sector
employment in recent years. Brazil has the best bio-fuel connected jobs in 2014, followed by the us.
Table a pair of demon-strates the recent standing of the utilization within the renewable power sector
within the worlds' situation at the top of 2014.

The growth of worldwide star electrical phenomenon generation starts at the terribly starting of the
20th century, and remarkably magnified within the previous couple of years. within the year 2004,
only 3.7 GW power generated by SPV altogether over the planet, and now, at the top of 2014, the put
in capability of SPV is increasing at a awfully massive scale and touches the capability of 177 GW
[20]. With thirty-nine GW of capability addition, 2014 makes a record within the SPV new
installation. Fig. three shows the year-wise put in capability of SPV within the world from 2004 to
2014.

The year 2014 is that the record setting year in world renewable power sector's situation, for the new
capability addition in SPV. Fig. four demonstrates the SPV situation of the highest countries in solar
energy generation to indicate the whole capability of SPV in 2013 and also the SPV

300
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Billion USD 256
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Fig. 3. Global capacity of solar photovoltaic (2004-2014). Source: REN21 (Renewable Energy Policy
Network for the 21st Century) [20].
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Fig. 4. Solar Photovoltaic Capacity and Additions in 2014 (Top 10 Countries in World). Source:
REN21 (Renewable Energy Policy Network for the 21st Century) [20].

Table 3 Top five countries for solar power generation in 2014 in World.,
Source: REN21 (Renewable Energy Policy Network for the 21st Century) [20].

Details related to solar World ranking

1 2 3 4 5

Annual investment/production/net capacity addition in 2014

Solar PV capacity China Japan USA UK Germany

CSP capacity USA India - - -

Solar water heating China Turkey Brazil India  Germany
capacity

Total capacity or generation as of end - 2014

Concentrating solar Spain USA India UAE Algeria
thermal power

Solar PV capacity Germany China Japan [taly USA

Solar PV capacity per Germany Italy Belgium Greece Czech
capita Republic

4. Solar Power Situation Of Asian Nation

India is extravagantly endued with with renewable energy resources (i.e. solar, wind, biomass and
little hydro) across the country, and may be exploited through commercially viable technologies to
come up with power. Increasing use of those sources also will be cogent in at the same time capital
punishment environmental objectives, just like the reduction of gas emission. Electricity demand has
accrued speedily and is predicted to rise more within the years to return. For fulfilling the increasing
demand of electricity in Asian nation, a large addition to the put in generating capability is needed.
Fig. half dozen shows the various varieties of renewable and non-renewable energy sources with their
various percentages in Asian nation. concerning eighty seven of total electricity demand of Asian
nation has delivered by non-renewable energy sources and rest half by the renewable energy sources
(As on March 2015). The elec-tricity consumption per capita in Asian nation is concerning four
hundred kW h/year that is considerably under the globe average of around 2100 kW h / year. The
MoP has created continuous efforts for promoting the reduction of T&D loss and re-structuring of
State Electricity Boards (SEBs), whereas Ministry of Non-Conventional Energy Sources (MNES) are
promoting viable renewable energy technologies, as well as wind, tiny hydro and biomass power,
demand facet management, energy conservation etc,
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5. Issues in Solar Energy Development in Asian Nation

There are many problems are presents in Asian nation for solar energy development. the problems
related to solar energy development are given below. Potential land principally needed for
developers/manufacturers. The deficiency within the relationship between the govt and trade. the
necessity for distinct, goals driven and cooperative R&D projects to assist Asian nation to accomplish
technology governance in electrical phenomenon. Coaching and evolution of human amenities to
work trade growth and electrical phenomenon acquisition. The need for intra-industry cooperation in
growing the PV provide chain, by mistreatment the technical enlightenment, sharing through the
workshops and conferences, in alliances with ‘balance of systems’ makers and in grouping and
publication correct trends, market information and projections. The necessity to construct client
consciousness concerning the star technology, its usage and social science complexity within the
structure of grant and implication of too several organizations or agencies like MNRE, SECI, IREDA,
electricity regulative commission and electricity board makes the growth of star electrical
phenomenon comes terribly troublesome.

Land allocation and Power contract (PPA) sign language may be a long method beneath the GBI
(Generation primarily based Incentive) theme makers are primarily shopping for their all
instrumentation for solar energy generation, from the foreign market thanks to the low prices
compared with the native Indian market. So, native market facing losses thanks to the import of solar
energy generation instrumentation from foreign. All on top of mentioned problems and challenges are
terribly crucial in solar energy development situation of Asian nation. Government of Asian nation
has centered on it all problems and attempting to get rid of the barriers by taking numerous schemes,
policies and missions associated with solar energy like ‘Jawaharlal national leader National star
Mission’.

6. Conclusion

During last 5 to 10 years, Asian nation is facing an enormous downside with the shortage of
electricity. Government of Asian nation expected that the full power demand can expand to 400000
MW at the tip of 2020. It wants huge additions in capability of electrical generation to satisfy the
demand and to take care of the progress within the electricity laissez-faire economy of the country.
Considering the massive potential, simply convenience and alternative inherent characteristics of solar
energy, Government of Asian nation has given a lot of stress on promotion of solar energy in Indian
power situation. presently Asian nation is within the high 10 hierarchal countries within the world for
investment, capacities addition and creation of job opportunities in solar energy. solar energy can even
give a far better economical situation once no-hit implementation of star mission for all states of Asian
nation, particularly for a few undeveloped states, wherever the potential of solar energy generation is
extremely smart however not used until date. From the on top of discussion, it's last that the solar
energy takes a vital role within the future power development in India to the main initiatives and
dedication.
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