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Abstract— This paper presents a review about utilization of 

renewable energy resources available in India. As India is a 

developing country and any kind of development will need 

resources which will be utilized and transformed to get into 

new commercial products. Most of the power generation in 

India is carried out by conventional energy resources, coal 

and mineral oil-based power plants which contribute heavily 

to greenhouse gases emission. This focuses the eye on 

solution of the energy crisis on utilization of abundant 

amount of renewable energy resources, such as biomass, 

solar, wind, geothermal and ocean energy. In which India is 

focusing on Wind Power and Solar Power plant (Solar 

Power is consist of both photovoltaic cells and solar 

concentration). In recent few years the decline in cost of 

production of module of solar cell and significant growth in 

quality of panel boost the Indian solar market. 
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I. INTRODUCTION 

The race of power sector begins in pre colonel period during 

British rule in India. It is first demonstrated at Calcutta by 

PW Fleury & Co.(British company) registered at London 

and conducted a test on 24th July  1879 at Calcutta. The 

second test took at Crawfold market Mumbai India [1] and 

this planted a seed of power sector in India. After 

independence the India begin to become self reliable in 

power sector by booming coal mining, import of uranium 

and construction of dams. Ironically India is first country to 

introduce renewable sector in its constitution in 1974. This 

all factor drives India to the forth position in power sector 

all over the world. The carbon emission by India is 0.82 ton 

per capita which is less than the world carbon emission that 

is 3.2 ton per capita in average [2]. 

Energy is a necessary component for the economic 

development of any country, the standard of living of a 

country can be directly calculated by its per capita energy 

consumption and per capita income. India is world’s fourth 

largest energy consumer and producer behind China, United 

State and European Union. India consumes power of 1.048 

trillion kWh of global energy consumption [3]. The total 

installed capacity of India is 330,860.59 MW by December 

2018. Out of which 68.23% is generated by non renewable 

sources such as coal, oil (petrol and diesel) and nuclear fuel 

where as remaining 31.77% by renewable energy sources is 

produced by hydro power plant, wind, tidal, geothermal, 

biomass and solar (photovoltaic and concentrator)[4]. The 

table is giving various sectors producing power to meet 

Indian demand. 

Fuel 
Capacity in 

MW 
Percentage 

Coal 192,971.5 58.32 

Gas 25,150.38 7.60 

Oil 837.63 0.25 

Nuclear 6,780 2.05 

Large Hydro 

power(renewable) 
44,963.42 13.59 

Small Hydro power 

(renewable) 
4,389.55 1.33 

Wind (renewable) 32,700.64 9.88 

Solar power (renewable) 14,771.69 4.46 

Biomass (renewable) 8,295.78 2.51 

Total 330,860.59 100 

Table 1: Generation Capacity in India till Dec 2017 [5] 

A. Energy & Its Sources 

Energy is the ability to do work, and work is moving 

something against a force, like gravity. There are a lot of 

different kinds of energy in the universe. Some of them are 

Thermal energy ( heat), Radiant energy (light), Kinetic 

energy (motion), Potential energy (static), Electrical energy, 

Chemical Energy, Nuclear energy and Gravitational energy 

[6]. But according to availability of energy on earth is 

classified into two types: 

1) Renewable energy or non-conventional energy 

resources 

2) Non-renewable energy or conventional energy 

resources 

The demand of electrical energy is increasing in all 

over the world. It is easy to produced, easy to transmit over 

a long distance and safe to consume in modern world. After 

the discovery of bulb by Thomas Alva Edison the demand 

of electricity rocketed to the whole world. Developing 

country like India is more reliable on conventional energy 

resources contributing green house gas emission in earth 

atmosphere, but increase in global warming alarm the 

different nations of the world. The various programs are run 

all over the globe to save our nature earth. As we look in 

major factor it is electricity demand which causes a major 

pollution in world. This forces to every nation of the world 

to find the other alternative to produce power and answer is 

renewable energy [7]. 

India has increasing its renewable sector by 

implementing laws in power sector and encouraging people 

to invest in non-conventional sector. GERMI (Gujarat 

Energy Research And Management Institute, Gujarat India) 

[8] is one the best example in such an era where they have 

installed various solar projects all over country and solar 

rooftop. The various entrepreneurship programs are 

organized by government of India to bring more leaders in 

business of power sector. In parallel joint venture of various 

countries with India under make in India, the transfer of 

technology is taking place for instance the cross liner 

concentrated solar power plant is installed at Rajiv Gandhi 

Proudyogiki Vishwavidyalaya Bhopal (M.P) is a joint 

venture of Tokyo Engineering Corporation, Japan and 
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Union ministry of new and renewable energy of its first kind 

in the world [9]. 

B. Energy Scenario of India 

“Non-Renewable energy includes energy resources derived 

from fossil fuels, waste products from conventional sources, 

or waste products from inorganic sources”[10]. The power 

produced by India in field of conventional energy is 

represented by pie chart below. 

 
Fig. 1: Non-conventional energy distribution [5] 

The pie chart represents the average power 

generation of India in year 2017. It clearly shows that in 

India the major potion electricity of 85.48% is achieved by 

coal, another major sector is 11.14% by gas, less by nuclear 

around 3% and minimum by oil as 0.37%. 

“Renewable energy: Any energy resource that is 

naturally regenerated for a short time scale and derived 

directly from nature as the sun (such as thermal, 

photochemical, and photoelectric), indirectly from the sun 

(such as wind, hydropower, and photosynthetic energy 

stored in biomass), or from other natural mechanisms of the 

environment (such as geothermal and tidal energy)”[11]. 

The power produced by India in field of renewable energy is 

represented by pie chart below.  

 
Fig. 2: Non-conventional energy distribution [5] 

The pie chart provide the average power generation 

by renewable sector of India in year 2017. It clearly shows 

that in India the major potion electricity of 46.44% is 

achieved by Large Hydro Power Plant, another major sector 

is 34.77% by Wind Power Plant, nearly half of the wind 

power is produced by solar power about 15.26% and 

remaining 4.53% is produced by Small Hydro Power Plant. 

The pie chart also provides the information regarding 

significant growth in all fields of renewable energy.   

The power synergy can be also studied region wise 

and power produced by three sectors (central, state and 

private). India is divided into six sections [6] 

1) NORTHERN REGION-Delhi, Haryana, Himachal 

Pradesh, Jammu & Kashmir, Punjab, Rajasthan, Uttar 

Pradesh, Uttarakhand and Chandigarh. 

2) WESTERN REGION-Goa, Daman &Diu, Gujarat, 

Madhya Pradesh, Chhattisgarh,  Maharashtra and Dadra 

&Nagar Haveli 

3) SOUTHERN REGION-Andhra Pradesh, Telangana, 

Karnataka, Kerala, Tamil Nadu and Pondicherry 

4) EASTERN REGION-Bihar, Jharkhand, West Bengal, 

Odisha and Sikkim 

5) NORTH EASTERN REGION-, Arunachal Pradesh, 

Meghalaya, Tripura, Manipur, Nagaland and Mizoram 

6) ISLAND –Andaman & Nicobar and Lakshadweep 

1) Nothern India 

 
Fig. 3: Represent Northern India and various fuel power 

(MW) [5] 

In Northern India fig 3 represent the three sectors 

(State, Private and Central) majorly depends upon coal. In 

case of gas private sector line up last than state on top and 

followed by central sector. In area of nuclear power of 1620 

MW is run by central government. In renewable sector the 

hydro power has significant role f production. But it 

observed that private sector is working hard in field of 

renewable energy source utilization by producing 

11615.59MW and 66.56 by state sector in northern India. 

The northern India produces grand total of 91593.38MW of 

power. 
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2) Western India 

 
Fig. 4: Represent Western India and various fuel power 

(MW) [5] 

In Western India fig 4 represent coal produces 

6808.62 MW grand totals where private sector produces 

33385.67MW power at the most. In this region also the coal 

is at the peak. It is amazing to see that power produced by 

gas in western part is significantly high and none of sectors 

produce power by diesel. In western area also nuclear is 

owned by central government of 1840.00MW. The hydro 

power is owned by two sectors that are state and private. In 

western area renewable power is successfully motivated by 

private by producing 18514.18MW and state produces 

311.18MW. In grand totals of all sectors is 108080.89MW.       

3) Southern India 

 
Fig. 5: Represent Southern India and various fuel power 

(MW) [5] 

In Southern India fig 5 represent a trend remains 

unchanged like Northern and Western part of India. The 

coal is a major segment to producing power by three sectors 

about totals of 44382.02MW. The gas produces 

6473.66MW in total where 5322.10 MW is individually 

produces by private sector. The minor segment of 761.58 is 

produced by diesel in this part of country. In southern part 

also nuclear is owned by central government to produce 

3320 MW where as hydro is producing 11808.03 MW by 

sate. Renewable sector remains untouched by central 

government and 27728.32 MW is produced by private and 

state sectors. In western region grand total of 94473.61 MW 

is produced. 

4) Eastern India 

 
Fig. 6: Represent Eastern India and various fuel power 

(MW) [5] 

In Eastern India fig 6 represent the central 

government produces almost twice about 1387.64 MW than 

the state  and private sectors in coal as 6570 MW 

&6225MW respectively. The state only produces 100MW 

by gas and none of them produces by diesel and nuclear 

fuel. The hydro is another area which produces power in 

eastern part about 4942.12MW by three sectors effort. The 

renewable is also looking promise able as state produces 

225.11MW and private produces approx four times that is 

802.21 MW. The Eastern part produces grand total of 

32741.08MW.    

5) North Eastern India 

 
Fig. 7: Represent North Eastern India and various fuel 

power (MW) [5] 

In North-Eastern India fig 7 represent coal 

produces minimum power about 520.02MW with respect to 

all other regions and it is produced by central. A gas 

contribute major domain about 1736.05MW and 36 MW is 

produced by diesel. Nuclear does not produces any power in 

this region. The hydro is another major domain in this 

region which nearly produces 1342MW in which no 

contribution is from private. A very little effort in field of 

renewable sector in which private produces 2617MW and 

state produces 285.41MW,this values is also minimum in 

this area compare to all regional parts of India. The grand 

total power produced by north-eastern region is 

3919.48MW. 
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6) All India 

 
Fig. 8: Represent all India Power (MW) [5] 

Fig. 8 represent that coal is major fuel to produces 

power in India by private on top, state at intermediate and 

central at bottom. A gas is used by private sector on top 

where as state and central remains nearly same. In following 

figure 8 represent that used diesel is diminished in state and 

private where as central washed off. The nuclear seems 

monopoly that it is only used by central. The hydro power 

plant (large scale and small scale) is majorly owned by state 

followed by central and minimum by private sector. The 

renewable energy reflects positive values and lead by 

private sector, than by state and least by central. 

II. PRESENT SCENARIO OF RENEWABLE ENERGY IN INDIA 

India's energy demand is increasing day by day and due to 

limited fossil fuel reserves and rapid growth in population, it 

made the country to plans to expand its renewable and 

nuclear power industries. India has the world's fifth largest 

wind power market and plans to add about 50GW of solar 

power capacity by 2022.India also increasing the nuclear 

power to overall electricity generation capacity from 2.05% 

to 9% within 25 years. The country has 20 nuclear reactors 

working and 7 under construction (third highest in the 

world) and plans to construct 13 additional nuclear reactors 

(second highest in the world) by 2025. “The Ministry of 

New and Renewable Energy (MNRE) has announced a 

revised estimation of the potential wind resource in India 

from 49,130 MW assessed at 50 m Hub heights to 102,788 

MW assessed at 80m Hub height. The wind resource at 

higher Hub heights that are now prevailing is possibly even 

more.” [12] [13]. To educate to such platform there are 

different barriers in path of renewable energy as the 

development and advancement in technology is needed, but 

in recent periods of time India shown a great potential and 

concern toward the environment and global problem. 

Significant barriers to renewable energy 

development remain in India. The high upfront capital costs 

of renewable Energy technologies, financial barriers are 

substantial. But Non financial barriers are equally important 

in limiting the Growth of renewable energy. Barriers can be 

categories as financial, infrastructure, regulatory approval 

and most important is climate. [14] 

III. CONCLUSION 

It is accumulated that India is primarily depends upon coal, 

than any available sources. The government effort in field of 

renewable energy is remarkable, as we see growth in 

renewable market. The main factor is decline in price of 

manufacturing of solar cell and upcoming of new company 

in the market to give competition in solar industry. Another 

main factor is education of renewable sector in various 

institutions to make skilled people in these sectors and 

create own business. 

The utilization of coal leads to green house  gases 

responsible for various environment problems such as 

increase in surface temperature, melting of glaciers, rise of 

sea level, ozone layer depletion, and various disease which 

remove the existence of human from the mother earth. But 

development and advancement should go parallel, which 

means that sustainable development should be done. In 

which we see that private sector has rocket the renewable 

market.  

The peninsula part of India provides the both the 

opportunity for wind and ocean thermal power plant. The 

economical faces push it back to development as lack of 

technology and financial parameter. The wind farm is trying 

hard to achieve its goals. The biomass is looking promising 

in field of power production, one of the main factor is that 

Indian are more toward the nature  and consume more green 

vegetable and produces more biodegradable waste but 

system fail to segregation of waste, which is not a healthy 

practice in India. If India is able to achieve it the part of 

problem can be resolved.  

India statistic shows that boomed in private 

industry and various program of government is helping 

people in India to understand the global issues and boosted 

themselves to participate in energy sector to enhance the 

renewable cooperate world. It is positive attitude towards 

the need of people and to change surrounding. As 

environment is worship in India in various forms which 

provide immunes power and strength to conserve our people 

which lead from solar cooking at shirdi to solar crematorium 

at Gujarat by Deepak Gadhia [15].          
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