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ABSTRACT 
 

 It is well known that with the increasing development the demand of electricity and rapid depletion of fossil fuel has 

called for immediate response in the direction of energy sufficiency.  To accomplish this, it is necessary to identify 

locations of higher potential for renewable energy generation. The present study generally focuses on solar, wind, hydro 

and biomass energy. The paper draws attention on the potential for developing renewable source of energy to facilitate 

development. The aim of this paper is to introduce renewable energy source in India’s energy generation structure with 

best and efficient energy sources based on topological conditions in developing countries.  

 

1.INTRODUCTION : Due to inexhaustible use of conventional  energy resources like oil , petrol, diesel  for 

meet energy demand ,  environment get polluted from many type of pollutions like air pollution , noise 

pollution , water pollution etc.  It affects environment very badly, Because of immeasurable use of these 

sources, the amount of these sources decaying day by day. Except this outpouring of greenhouse gases like 

methane, chlorofluorocarbon, carbon dioxide, nitrous oxide etc. in environment causes global warming and 

reduce the quality of air which may cause many health issues like difficulty in breathing, wheezing, coughing, 

and worsening of existing respiratory and cardiac conditions. So use of renewable energy sources to fulfill the 

increasing demand of energy is a basic need for all countries basically more important for developing 

countries. Because economic development of any country depends upon per capita consumption of energy so 

use of renewable energy sources is fundamental requirement for today’s energy scenario. 

 

2. RENEWABLE ENERGY SOURCES: it is the energy that is collected from that sources which are 

naturally restored such as sun light, wind, rain, tides, geothermal heat. Renewable energy generally contribute 

in four important areas like electricity generation , air and water heating and cooling , transportation , and 

meet energy demands in rural areas (off grid). 

India has a huge number of renewable energy sources and it has one of largest programs running in the world 

for develop use of renewable energy sources to meet electricity demand. Ministry of non-conventional energy 

sources is the only one exclusive ministry in the world which is working for India.  

India’s per capita energy consumption is just 1075 kWh in 2015 - 16 which is lowest among all BRICS 

nations and it is about 1/3
rd

 of average electricity consumption of world. So for convert India from developing 

country to developed country, it is most fundamental need to increase consumption of renewable energy 

sources for generation of electricity and for electrification of rural areas.  

 

Table 1: Total installed Power generation Capacity (end of January 2017) 

                  SOURCES        UTILITIES  CAPACITY 

(MW) 

PERCENTAGE  OF TOTAL 

POWER GENERATION  

                COAL             188,487.88                   59.9 

       HYDROELCTRICITY              44,189.43                   14.0 

RENEWABLE ENERGY        

SOURCES 

            50,018.00                   15.9 

         NATURAL GAS              25,329.38                      8.1 

           NUCLEAR               5,780.00                      1.8 
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 Total energy generation is about 314,642.32 MW included 837.63 MW by oil, 0.3% of total generation. As 

we can see the generation of electricity from renewable energy sources is just 16 % approx.  So for the 

increment in the contribution of non-conventional energy sources in generation of electricity we should do 

more research in this side. The main renewable energy sources in India are sun, wind, and water and the 

energy which we can get from these sources are solar energy, wind, and hydro power respectively.  

 

2.1 SOLAR ENERGY: The form of energy which we get from sun which can covert in many other form of 

energy like heat, electricity. The most common use of solar energy is in conversion using solar panel, solar 

pond, solar cooker etc.  Where it converts into heat energy for domestic applications. Because of its location 

between tropic of cancer and equator the average annual temperature of India is about 25 – 28 °C. From this 

we can say India has a huge potential fromsolar energy. Solar energyaspower in India is a very fast developing 

industry and as of 31 December 2016, generation from solar grid of India had a progressive ability of around 

9,012.66 megawatts (MW) or 9.01 gigawatts (GW). In January 2015, the government of India has increased  

number of  solar projects, targeting US$100 billion of investmentand 100 GW of solar capacity, including 40 

GW's directly from rooftop solar, by 2022.There is bad electrification rate in rural areas of India . In 2015, 

only 55% of all rural households had access to electricity, and 85% of rural households rely on solid fuel like 

kerosene, petrol for cooking purpose. In addition, a cumulative total of 30,256 solar powered water pumps for 

agriculture and drinking water had been installed. During 2015 alone, 118,700 solar home lighting systems 

were installed, and 46,655 solar street lighting installations were provided under a national program. The same 

year saw just over 1.4 million solar cookers distributed or sold in India. Solar energy installations in various 

region of India as of 31 Jan 2017 is shown in table 2.  
 

Table 2: Solar Energy Installation Capacity in India. 

              REGION  INSTALLED CAPACITY 

               Northern region  2,353.93 MW 

 

Western region 2,580.37 MW 

               Southern region 4,001.85 MW 

               Eastern region 214.14 MW 

               North Eastern Region 17.09 MW 
 

Total solar energy installation capacity is about 9,235.24 MW.  

Tamilnadu has the highest installed capacity in India with 2100 MW. It contributes about 21% in total energy 

generation from renewable energy sources. Rajasthan is one of the most developed states in India in solar 

system. It has very vast amount of solar energy because of its very ideal conditions for tracking more power 

from sun rays. The average temperature of Rajasthan at its western cities is about 35 - 40 degrees and about 

45degree in summer season. Many projects has been installed in western cities of Rajasthan for example 

Jodhpur, Jaisalmer, Bikaner, Barmer and in remaining parts.  The availability of solar energy in Rajasthan is 6 

to 7 kw/km2 which gives potential of 10 GW solar energy commercial productions. During 2012, while 

Gujarat alone crossed 600 MW power through solar, the rest of the country was far behind with only about 

200 MW. The Gandhinagar Photovoltaic Rooftop Program for solar energy generation using PV modules has 

set an example by government of Gujarat to save the land cost. Another way to save the land cost is to adopt a 

new methodology to get maximum output from the solar power plant in a limited area. In India, the cost of the 

land has grown up five to ten times for the last 10 years. This is true in all the urban and rural regions of India. 

 

2.2 WIND ENERGY²: Energy generation by use of speed of wind by rotating wind turbine is namely known 

as wind energy generation. Wind power generation capacity in India has significantly increased in the last few 

years and as of 31 Aug 2016 the installed capacity of wind power was 27,676.55 MW, mainly spread across 

the South, West and North regions. By the end of year 2015 wind power capacity of India was the fourth 

largest in the world. Wind energy can become a resolution of many problems because it provide energy at 

minimum cost, ecofriendly, and decrease conventional sources demand. Wind power has been used since 
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ancient eras for various purposes. Before the development of the steam engine, conventionally wind power 

was primarily used for various applications such as sailing ships etc. The main purpose of wind energy 

supportive programs was making market for wind energy generation, support research and development, 

provide help to wind projects and to create awareness among people.  The total installed power capacity was 

19,565 MW on June 30, 2013 and now India is just behind USA, China, Spain and Germany. The five main 

wind power countries are China, USA, Germany, Spain and India, they together represent a share of 73 

percent of the global wind generation ability. The Capacity Utilization Factor (CUF) of offshore wind turbines 

is much higher as compared to the onshore turbines because of the high wind speed of offshore .More than 95 

percent of total wind energy generates only from  five states located in southern and western India i.e. Gujarat, 

Maharashtra, Karnataka, Tamil Nadu and Andhra Pradesh. 

 

2.3 HYDRO ENERGY¹: Hydro energy generation is done by making use of kinetic energy of water, energy 

of falling water from a height on turbine, it exerts pressure on turbine to move. The movement of turbine is 

converted into electrical energy by generator. India is the 7th largest producer of hydroelectric power in the 

world ranking and third worldwide in the total number of dams. As of 31 March 2016, India's installed utility-

scale hydroelectric capacity was 42,783 MW, or 14.35% of its total utility power generation capacity. Hydro 

Power is a renewable source of clean energy and mostly use as peak load supplier  for that plants where base 

load supply is fulfilled through thermal power plants and storage for wind energy through pumping.   A 

general classification of hydro plants can be done as: 

Pico - 5 kW & below 

Micro - 100 kW & below 

Mini - 2000 kW & below 

Small - 25000 kW & below 

Medium - 100,000 kW & below 

Large above - 100,000 kW 

 

2.4 BIOGAS ENERGY: Biogas from biomass can be a good alternative source of energy, which is 

potentially enriched in biomass resources. Biogas generally consist a mixture of different gases which are 

produced by the breakdown of organic matter in the absence of oxygen. Biogas can be produced from raw 

materials such as agricultural waste, manure, municipal waste, plant material, sewage, green waste or food 

waste. Biogas is a renewable energy source, it can be produced by anaerobic digestion with anaerobic 

bacteria, which fermentate  the biodegradable materials .Biogas is mainly contains methane (CH4), carbon 

dioxide (CO2) and a  have small amounts of hydrogen sulfide (H2S), and moisture. This energy released 

allow biogas to be used as a fuel, it can be used for various heating purpose, such as cooking, also in a gas 

engine to convert the energy into electricity and heat. 

In India, the predictable amount for the production of biogas is about 20,757 lakh cubic meters in 2014-15. 

This is equivalent to 6.6 crore domestic LPG cylinders. Within states, Maharashtra leads the production with 

3578 lakh cubic meters, while Andhra Pradesh comes on second with 2165 lakh cubic meters. Except all that, 

around 6. 5 lakh biogas plants will be setup in India under National Biogas and Manure Management 

Program, under the twelfth five year plan (2012-2017) with the budget of 650 crore. The program is being 

implemented by the State Nodal Departments/State Nodal Agencies and Khadi and Village Industries 

Commission (KVIC), Biogas Development and Training Centers (BDTCs). 

 

3. CONCLUSION: Renewable source of energy like solar energy, biomass energy, hydropower and wind 

energy all effect developing countries development. They may be used directly or be transformed into other 

forms of energy like electricity, gas or liquid fuels. The key objective is to supply electricity to all the areas 

including rural and urban areas. Overall it seems that under well-defined public policies, the potential for 

developing renewable sources of energy to facilitate development in developing countries may be 

considerable. 
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