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Abstract— India is the one of the   fastest growing country 

in terms of population. Indian population count is reached to 

more than 135 crore in 2020. There will be a significant 

energy scarcity and electricity deficits. From last decade, 

India’s energy consumption has been increasing at a relative 

fast rate due to industrial and population growth. It is 

expected that India’s nominal GDP may exceed day by day 

as compare to developed countries. The estimate for 2020 

compares to 5 percent economic growth in 2019.  India have 

good opportunities to explore renewable energy. The main 

challenge is that how this renewable energy can be exploited 

effectively from the sources. As demand is increasing day 

by day of such extent that there are logical apprehensions 

that severe shortages may occur. Increasing demand and to 

meet  demand with supply by current position there should 

be power  Cut-off and Load Shading  in Rural and Urban 

area. As per our PM vision to have installed capacity of 

renewable energy to be 175 GW by 2022 achieving it with 

Green Environment friendly nonconventional Energy 

Source as option is big Challenge. Currently India is at 5th 

position in overall installed renewable energy capacity. 

Keywords: Energy Scenario, Conventional Energy Sources, 

Renewable Energy Sources, Green Energy, Vision and 
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I. INTRODUCTION 

Energy is a conserved quantity, the law of conservation of 

energy states that energy can be converted from one form to 

other form but neither be created or destroyed. 

 The electricity generation is the process of 

generating electrical energy from various forms of energy 

like chemical energy, kinetic energy, thermal energy etc. 

The generated electricity should be transmitted, distributed 

and utilized properly. Electricity shortage/generation   is not 

only problem that people are facing, its spread is an equally 

serious issue. Just few years before, the selection of an 

energy resources for electricity generation was dominated 

by finding the least expensive generating plant.  

Energy is capacity do work. There are mainly two 

kinds of sources.  

1) conventional  sources (Non-Renewable) 

2) Non – conventional sources.(Renewable)  

 
The conventional sources are coal, lignite, big 

hydro nuclear, diesel and natural gas. The non-conventional 

sources are solar, wind, biogas, geothermal and tidal energy.  

II. CONVENTIONAL SOURCES  

Here, in our country coal based generation constitute 60-

65% of overall conventional generation, only it is discussed. 

Other conventional sources like nuclear, big hydro, diesel, 

and natural gas are not discussed in detail. Conventional 

sources are also known as non-renewable energy sources.   

Coal is the most important and abundant fossil fuel 

in India. It accounts for 55% of the country’s energy need. 

The country’s industrial heritage has been built upon 

indigenous coal. Commercial primary energy consumption 

in India has grown by about 700% in the last four decades. 

Considering the limited reserve potentiality of petroleum & 

natural gas, eco-conservation restriction on hydro projects 

and geo-political perception of nuclear power, coal will 

continue to occupy centre-stage of India’s energy 

production. With hard coal reserves around 246 billion 

tonnes, of which 92 billion tonnes are proven, Indian coal 

offers a unique eco friendly fuel source for the domestic 

energy market for the next century and beyond. Hard coal 

deposits, spread over 27 major coalfields, are mainly 

confined to eastern and south central parts of India. Lignite 
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reserves stand at around 36 billion tonnes, of which 90% 

occur in the southern State of Tamil Nadu. Out of a total of 

171926 MW of electricity generated, coal powered thermal 

power plants accounted for 92418 MW as of February, 2011 

indicating that most of India’s electricity needs are 

dependent on coal. It has been estimated that at current 

levels of consumption the proven reserves of coal will last 

for 80 years and if all the inferred reserves also materialize it 

can last for over 140 years at the current rate of extraction. 

However, the coal consumption will increase as India tries 

to meet its energy requirements and thus the reserves will 

last for fewer years. If domestic coal production continues to 

increase at a rate of 5% the extractable reserve will run out 

in around 45 years. Further, it is difficult to predict the long 

term demand for coal owing to rapid changes in the prices 

and relative availability of other fuels as well as the 

technological advancements and new policies in the end use 

sector. Further, the coal deposits in India are concentrated in 

the Eastern regions. The setting up of a coal fired power 

plant in Western or North-west India, entails transporting 

coal over distances exceeding 1000 Km. and at such 

distances the economics of coal power become 

unfavourable.  

It is estimated that the coal deficit in India will 

increase to 400 million tonnes in Financial Year (FY) 2017 

from around 50 million tonnes in FY11, according to a 

Credit Suisse report. Further, as per the Planning 

Commission report it is expected that demand for coal will 

rise to around 937 million tonnes by 2021-22 and to more 

than 1415 million tonnes by 2031-32. India has a total 

installed capacity of 1199.75 MW of oil based power plants 

which is not substantial and the price per unit of kwh ranges 

from INR 7.60 to INR 8.00. In 2009-10, the total expendi-

ture incurred on import of 159.2 million tonne of crude oil 

was $79,552 million and this is increasing each year putting 

substantial pressure on Indian economy leading to 

continuous increase in import dependence in this sector.  

III. NON – CONVENTIONAL SOURCES 

Solar Energy: The Sun has been worshiped as a life-giver to 

our planet since ancient times. The industrial ages gave us 

the understanding of sunlight as an energy source. India is 

endowed with vast solar energy potential. About 5,000 

trillion kWh per year energy is incident over India's land 

area with most parts receiving 4-7 kWh per sq. m per day. 

Solar photovoltaic power can effectively be harnessed 

providing huge scalability in India. Solar also provides the 

ability to generate power on a distributed basis and enables 

rapid capacity addition with short lead times. Tow type of 

solar photovoltaic generation system are used. Off-Grid and 

ON-Grid. Off-grid decentralized and low-temperature 

applications will be advantageous from a rural electrification 

perspective and meeting other energy needs for power and 

heating and cooling in both rural and urban areas. From an 

energy security perspective, solar is the most secure of all 

sources, since it is abundantly available. Theoretically, a 

small fraction of the total incident solar energy (if captured 

effectively) can meet the entire country's power 

requirements 

There has been a visible impact of solar energy in 

the Indian energy scenario during the last few years. Solar 

energy based decentralized and distributed applications have 

benefited millions of people in Indian villages by meeting 

their cooking, lighting and other energy needs in an 

environment friendly manner. The social and economic 

benefits include reduction in drudgery among rural women 

and girls engaged in the collection of fuel wood from long 

distances and cooking in smoky kitchens, minimization of 

the risks of contracting lung and eye ailments, employment 

generation at village level, and ultimately, the improvement 

in the standard 0of living and creation of opportunity for 

economic activities at village level. Further, solar energy 

sector in India has emerged as a significant player in the grid 

connected power generation capacity over the years. It 

supports the government agenda of sustainable growth, 

while, emerging as an integral part of the solution to meet 

the nation’s energy needs and an essential player for energy 

security. 

Wind energy: India’s wind energy sector is led by 

indigenous wind power industry and has shown consistent 

progress. The expansion of the wind industry has resulted in 

a strong ecosystem, project operation capabilities and 

manufacturing base of about 10,000 MW per annum. The 

country currently has the fourth highest wind installed 

capacity in the world with total installed capacity of 35.6 

GW (as on 31st March 2019) and has generated around 

52.66 Billion Units during 2017-18. 

The Government is promoting wind power projects 

in entire country through private sector investment by 

providing various fiscal and financial incentives such as 

Accelerated Depreciation benefit; concessional custom duty 

exemption on certain components of wind electric 

generators. Besides, Generation Based Incentive (GBI) 

Scheme was available for the wind projects commissioned 

before 31 March 2017. 

Wind is an intermittent and site-specific resource of 

energy and therefore, an extensive Wind Resource 

Assessment is essential for the selection of potential sites. 

The Government, through National Institute of Wind Energy 

(NIWE), has installed over 800 wind-monitoring stations all 

over country and issued wind potential maps at 50m, 

80m and 100m above ground level. The recent assessment 

indicates a gross wind power potential of 302 GW in the 

country at 100 meter above ground level.  

Hydro energy: Hydro projects are classified as 

large and small hydro projects based on their sizes. Different 

countries have different size criteria to classify small hydro 

power project capacity ranging from 10MW to 50 MW. In 

India, hydro power plants of 25MW or below capacity  are 

classified as small hydro, which have further been classified 

into micro (100kW or below), mini (101kW-2MW) and 

small hydro (2-25MW) segments. Hydro Power was being 

looked after by Ministry of Power prior to 1989 mainly with 

the help of State Electricity Boards. In 1989, plant capacity 

up to 3MW and below was transferred to the Ministry of 

New and Renewable Energy (MNRE) and as such 63 MW 

aggregate installed capacity of 3MW and below hydro 

projects came within the jurisdiction of MNRE. Many 

initiatives were taken by the Ministry since then for the 

promotion of small hydro which included implementation of 

https://niwe.res.in/department_wra_est.php
https://niwe.res.in/department_wra_est.php
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a UNDP-GEF assisted Technical Assistance project entitled 

“Optimizing Development of Small Hydro Resources in 

Hilly Regions of India” and India-Renewable Resources 

Development Project with IDA credit line having interalia 

small hydro development component with target of 100MW 

canal based small hydro power projects through private 

sector participation. Subsequently plant capacity up to 

25MW and below was entrusted with the MNRE in 

November 1999. 

The estimated potential of 21135.37                     

MW from 7135 sites for power generation in the country 

from small / mini hydel projects is assessed by the Alternate 

Hydro Energy Centre (AHEC) of IIT Roorkee in its Small 

Hydro Database of July 2016. The hilly States of India 

mainly Arunachal Pradesh, Himachal Pradesh, Jammu & 

Kashmir and Uttarakhand, and constitute around half of this 

potential.  Other potential States are Maharashtra, 

Chhattisgarh, Karnataka and Kerala.these states have huge 

potential.  

 Biomass: Biomass has always been an important 

energy source for the country considering the benefits it 

offers.  It is renewable, widely available, and carbon-neutral 

and has the potential to provide significant employment in 

the rural areas.  Biomass is also capable of providing firm 

energy.  About 32% of the total primary energy use in the 

country is still derived from biomass and more than 70% of 

the country’s population depends upon it for its energy 

needs.  Ministry of New and Renewable Energy has realised 

the potential and role of biomass energy in the Indian 

context and hence has initiated a number of programmes for 

promotion of efficient technologies for its use in various 

sectors of the economy to ensure derivation of maximum 

benefits.  For efficient utilization of biomass, bagasse based 

cogeneration in sugar mills and biomass power generation 

have been taken up under biomass power and cogeneration 

programme. 

Biomass power & cogeneration programme is 

implemented with the main objective of promoting 

technologies for optimum use of country’s biomass 

resources for grid power generation.  Biomass materials 

used for power generation include bagasse, rice husk, straw, 

cotton stalk, coconut shells, soya husk, de-oiled cakes, 

coffee waste, jute wastes, and groundnut shells, saw dust 

etc.  

The current availability of biomass in India is 

estimated at about 500 million metric tonnes per 

year.    Studies sponsored by the Ministry has estimated 

surplus biomass availability at about 120-150 million metric 

tonnes per annum covering agricultural and forestry residues 

corresponding to a potential of about 18,000 MW.  This 

apart, about 7000 MW additional power could be generated 

through bagasse based cogeneration in the country’s 550 

Sugar mills, if these sugar mills were to adopt technically 

and economically optimal levels of cogeneration for 

extracting power from the bagasse produced by them 

Combustion. The thermo chemical processes for conversion 

of biomass to useful products involve combustion, 

gasification or pyrolysis. The most commonly used route is 

combustion. The advantage is that the technology used is 

similar to that of a thermal plant based on coal, except for 

the boiler.  The cycle used is the conventional rankine cycle 

with biomass being burnt in high-pressure boiler to generate 

steam and operating a turbine with the generated steam. The 

exhaust of the steam turbine can either be fully condensed to 

produce power, or used partly or fully for another useful 

heating activity. The latter mode is called cogeneration. In 

India, cogeneration route finds application mainly in 

industries.   

Sugar industry has been traditionally practicing 

cogeneration by using biogases as a fuel.  With the 

advancement in the technology for generation and utilization 

of steam at high temperature and pressure, sugar industry 

can produce electricity and steam for their own 

requirements.  It can also produce significant surplus 

electricity for sale to the grid using same quantity of 

biogases.  For example, if steam generation 

temperature/pressure is raised from 400oC/33 bar to 

485oC/66 bar, more than 80 KWh of additional electricity 

can be produced for each ton of cane crushed.  The sale of 

surplus power generated through optimum cogeneration 

would help a sugar mill to improve its viability, apart from 

adding to the power generation capacity of the country.  

The Ministry has been implementing biomass 

power/co-generation programme since mid-nineties. Over 

500 biomass power and bagasse cogeneration projects 

aggregating to 9806 MW capacity has been installed in the 

country for feeding power to the grid. States which have 

taken leadership position in implementation of bagasse 

cogeneration projects are Maharashtra, Karnataka, Uttar 

Pradesh, Tamil Nadu and Andhra Pradesh. The leading 

States for biomass power projects are Chhattisgarh, Madhya 

Pradesh, Gujarat, Rajasthan and Tamil Nadu. 

IV. MISSION OF INDIA 2022 

Prime Minister, at the recently concluded United Nations 

Climate Action Summit in New York, committed to 

increasing India’s renewable energy (RE) target to 450 gig 

watts (GW) as a part of a stronger climate action plan. 

He pointed to the significance of practice over 

preaching, reminding the world leaders how India is inching 

towards its goal of 175 GW RE by 2022. The Ministry of 

New and Renewable Energy (MNRE) has reportedly already 

initiated drafting plans and policies to meet the new 

escalated target. 

The announcement came at a time when the 

renewable energy sector is struggling and growth has lost 

momentum. The slowdown, triggered in mid-2018, is a 

combined result of ill-conceived policies, states’ hankering 

for lowest-possible tariffs and their blatant disregard for 

signed and committed power purchase agreements (PPAs). 

Capacity addition has suffered — only 6.5 GW of 

solar power added in 2018-19 compared to 9.4 GW in 2017-

18. There are no signs of improvement in 2019-20 as only 

1.4 GW was added during the first quarter. The target for the 

year has already been slashed 23 per cent from the previous 

year. 

Auction of new capacity has also suffered with 

only 2-3 GW of solar capacity auctioned in each of the past 

three quarters. The gap between tenders announced and 

actually auctioned remains wide. In August 2019, for 
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instance, only 695 MW was auctioned against 6.5 GW of 

tenders floated. 

Investments in the sector are suffering because of 

persistent disconnect between emerging solar and wind 

project risks driving up tariffs and the expectation of states 

and discoms of lowest possible prices. 

Developers are currently grappling with a very 

serious land and grid availability crunch. Liquidity in the 

market is low due to delayed payments and generation 

curtailment from DISCOMS. 

India may have achieved 50 per cent of its 175 GW 

RE target so far, but setting up another 38 GW of solar 

rooftop, 32 GW of solar utility, and 23 GW of wind power 

capacity in the 2.5 years is a tall task in the ongoing policy 

and market environment. 

There are plans to introduce a stronger standard 

PPA for wind and solar projects that will ensure stringent 

penalties for defaulting state. 

Letters of credit are planned to be made mandatory 

for procurement. The ministry is also looking to go back to 

the ‘plug-and-play’ model of project development, ensuring 

land and grid availability before projects are tendered. Swift 

and decisive action will be vital. 

Strong goals have and will continue to play a 

crucial role in pushing RE growth in India, but the growth 

will hinge very closely on how policies shape up and how 

effectively development risks are mitigated. 

V. CONCLUSION 

Most of Renewable sources are distributed one so, Indian   

renewable energy priorities are different from Non-

renewable energy priority. Renewable energy sources like 

solar, biomass, and wind provides energy access to large 

rural populations including those in inaccessible areas and 

meets the unattained demand in many other areas.  

In one way or the other, they replace fossil fuels 

and can make a significant contribution to reduction in their 

consumption which is so important from the point of view 

of energy security and carbon footprint. For instance, rural 

lighting replaces kerosene, a biogas plant or solar cooking 

system replace cooking gas, solar PV replaces diesel or 

furnace oil in various areas. Renewable energy can also 

meet the requirement of process heat in small enterprises 

and in a way replace small diesel generator sets which 

consume diesel oil. It has a great strength in its ability to 

supply power in a decentralized and distributed mode which 

has the advantage of consumption at the production point 

and so reduces land and environmental concerns. Renewable 

energy may play vital role in future Indian power system 

like microgrid. 
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