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Abstract— This paper presents a survey report of hydro 

power plant in India. There are various renewable energy 

resources like sun, wind, water, ocean, tidal etc. Among all 

the source, hydro plant are emerging in the developing India. 

After non-renewable source like fossil fuel and nuclear, major 

part of the India is looking for the green energy. So for a long 

run point of view India Government have passed various plan 

and policy for the development of hydro. Since the report 

from IPCC on renewable energy (IPCC, 2012) was published; 

more studies on water consumption from hydropower have 

become available. The newly published studies do not, 

however, contribute to a more consistent picture on what the 

"true" water consumption from hydropower plants is. The 

dominant calculation method is the gross evaporation from 

the reservoirs divided by the annual power production, which 

appears to be an over-simplistic calculation method that 

possibly produces a biased picture of the water consumption 

of hydropower plants. This review paper shows that the water 

footprint of hydropower is used synonymously with water 

consumption, based on gross evaporation rates.  
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I. INTRODUCTION 

About 26% of energy is contributed by hydro power to 

India[1]. For India, the total capacity is more than 2 Lakh 

MW and so hold the 5th position for electricity generation in 

the world. According to the 2010 census of India planning 

commission, nearly 28.8% of Indian are below poverty line. 

India's per capita consumption is among the lowest in the 

world. In many villages household have no access to 

electricity. The government has programmed for an increase 

in per capita availability to 1000 KWh from existing 600 

KWh by the end of 11thfive year plan. To provide “Electricity 

for all” by 2012, is a attempt by the Indian government which 

was requiring an installation of additional capacity of more 

than 100,000 MW. The major electricity resources plant are 

thermal, hydro, nuclear and other renewable energy resources 

which includes solar, wind, geothermal, tidal, etc. 

 

II. HYDRO POWER PLANTS 

The main source of hydroelectricity is the water which is 

readily available in India. Hydroelectric power defines the 

usage of water resources towards inflation free green energy 

in the absence of fuel cost with mature technology 

characterized by highest prime moving efficiency and 

spectacular operational flexibility. Water power can be used 

in various form. The most important way is the hydroelectric 

dam, where water stored is responsible for the turbine rotation 

and thereby capture the energy which is used to run the 

generator. Hydro power can be classified as: large hydro 

power, medium hydro power, Small hydro power. These are 

classified according to the power generation capacity. 

There are some hydro plant which are used for very 

small scale purpose. Those are classified as: Mini hydro 

power whose capacity is between 100kW to 1MW and Micro 

hydro ranging upto 100kW. These are generally use to feel a 

small community or rural industry where grid is not available. 

III. MECHANISM 

The water is stored behind a dam. This reservoir is located 

very high as height of a reservoir decide the force of water 

flowing to the turbine. Since the height increase the potential 

energy of water at the reservoir also increase. The gate control 

the water flowing into the plants. Depending on the load 

demand the water is allowed into the turbine. The water 

flowing from the control gate have both potential and kinetic 

energy. The water flow through to the turbine through the 

penstock which are designed to transport water from intake 

to turbine without any cavitations problem. The water further 

increases in the penstock due to the height. The height of 

water at the water reservoir and amount of water into the 

penstock determine the total power generation by a hydro 

plant. Then water then allowed into the turbine generator unit. 

The water strikes the blade of the turbine and the potential 

and kinetic energy of water is converted to the rotational 

energy which drives the blades of the turbine. The shaft of the 

turbine which is enclosed inside a generator start to rotate due 

to the rotating blades. This rotating shaft produce alternating 

current in the coils of the generator. This rotating shaft inside 

the generation is responsible for the production of magnetic 

field which is further converted to the electrical energy by 

electromagnetic field mechanism. Thus shaft connecting the 

turbine and generator plays a vital role here. 

 
Fig. : A inside view of a hydroelectric plant 

IV. STORAGE SYSTEM 

Depending on the capacity the storage for the hydro power 

can be classified as 'storage type' or 'run-of-river types'. In 
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storage type, a dam need to be constructed across the river to 

store the water hence provide the ability to supply the water 

even at the time of critics. But in run of river type the water 

directly flow o the turbine no construction of dam is required 

here. The small hydro, mini hydro and micro hydro are the 

example of run of river type whereas medium and large hydro 

used storage type. But since India has tropical climate, 

generally small reservoir are prefer for the Small plant. 

V. CIVIL COMPONENTS 

It consist of the components which are responsible for the 

delivery and entry of the water into the turbine units. There 

are generally: Intakes, spillways, forebay tank, penstock, 

tailrace. 

 
Fig. 3: Layout of the Hydro power plant in an Area 

Drive system & Load controllers: It comprises of 

turbine shaft, generator shaft, couplings, bearings, gearboxes 

and pulleys. Its main function is to transmit the power 

produced in turbine to the generators at a stable frequency and 

voltage at a required speed and direction. All the hydro plant 

need to be control the power flow. This load control is done 

by the load controller. The installation of load controller 

depend on the generator used. 

Distribution Unit: It include the transmission and 

distribution of the electricity to the consumer. Based on the 

capacity of hydro power plant grid are classified as local grid 

and extensive grid. For large hydro and medium hydro 

extensive grid are used, which can provide electric supply to 

more than 10,000 consumers. For small hydro plant can 

provide electric to consumer upto 10,000 so confined to local 

grid only. Beside this the mini and micro hydro plant are 

standalone type they don’t require grid. A storage system 

such as battery is feed to such type of system. Again based on 

the distribution system load can be also classified as load 

plant and peak load plants. 

VI. ENVIRONMENTAL ASPECTS 

A. Benefit of hydro plant 

Renewable and green: It’s a green and renewable form of 

energy. Its availability is unbounded. It emits low carbon 

emission and is eco-friendly. Its help in reducing the global 

warming. However, Water is source which is unlimited and 

cannot finish at any point of time, there are limited number of 

areas where a profitable hydro power plants can be 

constructed. But still it is a step to green energy. 

1) Reliability:  

Hydroelectricity is very reliable. The fluctuation in terms of 

electric power is very less. This fluctuation is also seen when 

there is demand of different output. So, Countries which large 

hydro resources use hydroelectricity as energy source base 

load. 

2) Flexibility: 

Using the closing and opening of gate the water flow control 

become easy. As the time of high consumption there the 

opening of extra gate increase the water flow and more 

electricity is produced. Similarly which there is low 

consumption, some the gate are closed to meet the 

requirement. 

3) Vegetation and Fishery: 

The area near to a hydro plant can be used for various 

vegetation. Since water is stored in reservoir the water never 

get surplus so even in summer the vegetation can be watered 

from the plant. Beside hydro plant also promote fishery 

farms. 

4) Safety: 

It a safer compare to fossil fuels and nuclear energy. These 

plant uses chemical whose regular expose to body can lead to 

various health problems. Beside this construction of dam also 

provide safety during the flood and drought. 

B. Problem Associated 

Though water is renewable source hydro electric plant cannot 

be constructed anywhere. Suitable weather condition, local 

habitat, climatic condition, flow of water, head, are the 

various factor to be considered while construction a dam of a 

hydro project. The site should be suitable for the construction 

of dam and other parts. A large part of the land area is 

required to install a hydro project so may create disturbance 

to the local habitat. Requirement of large area is meet by the 

afforestation programme which disturb the ecosystem. 

Sometime many aquatic animal are also affected by the 

construction of dam across a water mass. 

The area shouldn't be flood or earthquake prone. The 

less erosion area is highly preferable. Sedimentation in 

hydropower reservoir reduces the storage capacity thereby 

creates problem for the water speed. Action of silt damage the 

turbine and other equipments. 

VII. HYDRO POWER PLANT PROJECTS IN INDIA 

India ranks third after China, USA and Russia in the world in 

terms of numbers of dams. Nearly 4720 large dams have been 

completed in the country. Hydro generating unit sizes has 

been increased from 22 MW (from the independence) to 250 

MW till today. India has 20 underground power stations with 

total installed capacity of 9930 MW commissioned so far and 

21 power stations with total capacity of 9951 MW are under 

construction. At present maximum station capacity is 2400 

MW is at Nathpa Jhakri hydro station in Himachal Pradesh. 

The Tehri dam on Bhagirathi River near Tehri in 

Uttarakhand, is the highest dam in India and possess the tenth 

position for being the tallest dam in the world. The Hirakud 

dam on the Mahanadi river, near Sambalpur, Odisha is the 

longest dam (57.8Km) in the world and was first hydro 

multipurpose project after independence. The second largest 

hydro power plant is the Koyna Hydroelectric dam (capacity 

of 1,960MW)situated at the western ghat of India. Beside 

these, the Srisailam Dam across the Krishna River at 

Srisailam in the Kurnool district of Andhra Pradesh, the 

Sardar Sarovar Dam  on the Narmada River near Navagam, 
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Gujarat, the Bhakra-Nangal Dam  a concrete gravity dam 

across the Sutlej River,  Bilaspur, Himachal Pradesh and the 

Nagarjuna Sagar Dam  on the Krishna River at Nagarjuna 

Sagar Andhra Pradesh are other major leading hydro project 

in India under operation. 

VIII. CONCLUSION 

We should encourage the use of hydropower because it 

doesn't cause air pollution or greenhouse gasses. Hydropower 

is one of the cleanest sources of energy and is also the most 

reliable and cheapest. 

There are many reasons why using more 

hydroelectric power or hydroelectricity is good like for 

instance the fact that hydroelectric power is clean, renewable 

source of energy that doesn't contribute to global warming 

and climate change like fossil fuels such as oil do. 

Hydro power plants ensure reliable delivery of 

electricity by enabling a steady and regular production of 

electricity which isn't the same with other renewable energy 

sources like solar and wind energy. 

Hydroelectric power plants have very long history 

of use, and generate the largest share of renewable energy in 

the world, much more than solar, wind and geothermal energy 

do. 

The lake that forms as a result of building 

hydroelectric power plant isn't only used for generating 

electricity but can also be used for irrigation and recreational 

tourism in form of water sports, fishing, swimming, and 

boating. 
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