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ABSTRACT:Hydroelectric power generation is 

possibly the most valuable and cost-effective 

method of generating electricity. Non-renewable 

energy sources such as coal, combustible gas, and 

oil, for example, were the three most heavily used 

hotspots for power generation in 2009. These 

sources emit numerous poisonous discharges that 

are hazardous to our entire biological system, and 

they are also gradually reducing.As a result, 

different power-age methods should be considered. 

The hydroelectric force contributes the intrinsic 

energy of flowing water by coordinating the water 

through a turbine, which converts the energy of 

flowing water into mechanical energy. This 

mechanical energy is converted to electrical 

energy, which is used to power the generator.When 

seen on a small scale, hydropower is undeniably 

the most realistic energy option for achieving 

provincial zap in agricultural countries like India. It 

is also a key prospect for future hydropower 

development in European countries, where current 

opportunities on a large scale have been totally 

exploited, or would now be regarded an 

environmentally unsound method. When used for 

small scales, hydropower innovation is highly 

powerful, and it is also one of the most earth 

generous and effective energy innovations 

available for the power age. 

KEYWORDS:Generation, Biological system, 

Innovation. 

 

I. INTRODUCTION 
Hydropower, often known as water power, 

is a force or power generated by rapidly flowing 

water. Its mechanical energy is used to generate 

electricity, which can be used in a variety of 

diverse applications and in our daily life. 

  To ensure that there is sufficient interest to 

achieve the age limit, massive hydropower 

frameworks are linked to concentrated matrices. 

Compact hydropower plants can be used in isolated 

zones off-lattices or in specific small frameworks, 

and thus regularly done. 

Regular infrequent stream variants may 

necessitate the requirement for interfacing 

hydropower plants with other age sources to ensure 

consistent stock during dry periods, such as strong 

precipitation, where enormous repositories are 

impractical to establish. 

 

 
 

II. OVERVIEW 
Hydropower has been used by human 

civic establishments from ancient times. The 

Greeks used the energy produced by moving water 

to create water-wheels, which was a reason for 

them to shift their mechanical energy to a 

processing stone to change wheat into flour. This 

method was used 2000 years ago. Mechanical 

hydropower first developed in the 1700s, and it was 

widely used in syphoning and processing.  

The first hydroelectric force plant was 

erected in Cragside, England, in 1870, kicking off 

the current era of hydropower production. A short 
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time later, in the 1880s, business use of 

hydropower began in Michigan, where a dynamo 

was used. A water turbine powered this dynamo, 

which was also used to provide theatre and 

customer-facing facade lights (IPCC, 2011). 

Despite being constrained by current regulations, 

these early hydropower facilities pushed and led 

the evolution of the cutting-edge hydropower 

industry.  

 

III. WORKING METHODOLOGIES 
The most common type of hydroelectric 

power plant stores water in a large reservoir behind 

a dam along a river. Water evacuated from the 

reservoir spins a turbine, which in turn operates on 

a generator to give power. Large dams are not 

required for hydropower plants. A few 

hydroelectric power facilities make the most of a 

tiny canal to route river water through a turbine. 

Hydropower plants harness the power of 

fast-moving water to generate electricity. The 

kinetic energy of flowing water is converted into 

mechanical strength by a turbine. The turbine's 

mechanical power is then converted into strength 

by a generator. 

Water evaporates from lakes, oceans, 

rivers, and other bodies of water on a regular basis, 

going through a series of processes and cycles. 

Then it flows back to the ocean. The solar-powered 

power generated by this water cycle can be 

accessed and utilized to provide energy. It can be 

utilized for a variety of mechanical tasks as well. 

Because the water cycle is a never-ending and 

perpetually recharging machine, hydropower is 

considered a sustainable renewable energy source.  

A typical hydropower plant'simportant components 

are: 

 

Turbine: Water collides with the turbine blades, 

turning the turbine, which is connected to the 

generator through a shaft. 

Generators: As the turbine blades rotate, the rotor 

inside the generator rotates as well, and electric 

current is generated as magnets inside the constant-

coil generator turn to produce alternating current 

(AC). 

Dam: Most hydroelectric plants rely on a dam to 

hold back water, which gives them the option of 

building a large water reservoir. This reservoir has 

the potential to be utilized as a storage facility. A 

de-silter should also be installed to deal with 

sediment build-up in the system behind the dam. 

Intake: The dam's intake gate opens. 

Penstock: The water is carried to the mills by 

gravity through the penstocks (a hollow or 

conduit). 

Surge Chamber: A surge chamber, also known as 

a tank, is used to reduce the quantity of water 

pressure surges that could potentially damage or 

strain the hydropower turbine. 

 
 

Types of Hydropower:- 

Pumped Storage Hydropower: Pump water from 

a reservoir using height-off electricity. 

Storage Hydropower: Water storage capability 

behind the dam. 

Run of River Hydropower: At the back of the 

dam, there is little or no storage capacity. 

 

 

IV. ENERGY CALCULATION 
The power generated by hydropower can be 

calculated. We can make use of the potential 

energy stored in the dam's water. The power 

generated can be calculated using the formula 

below. 

P=n ×q ×p × g ×H, q= v ×A 

The physical significance of the symbols is given 

below: 



 

 

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 3, Issue 7 July 2021,  pp: 2795-2798 www.ijaem.net    ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-030727952798  Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal   Page 2797 

1. n - Hydropower efficiency, expressed as a 

percentage of the electrical power generated. 

2. g - gravitational acceleration  

3.    p - Density of water 

4.    v - the speed of flowing water 

5.    q - The rate at which heat is transferred per  

              second. 

6.    A - Cross-sectional area 

7. H - the pressure head 

 
 

V. PROBLEMS FACED 
Despite the fact that hydropower is a 

sustainable energy source, there are some issues 

linked with it. 

Some of the significant issues are given below: 

1. Risk percentage on its implementation 

Although it has several advantages, such 

as being sustainable, renewable, and low-cost to 

operate, it has some flaws that must be addressed. 

These include high-cost investments, varied 

expenditures that are exploited, and short-term 

negative effects. 

2.Impacts on human beings and the nature 

It drives people out of their houses. It also 

has a negative impact on our environment. 

Although hydropower provides a variety of flood 

control and agricultural irrigation options, it also 

raises environmental concerns. Many hydroelectric 

plants have such problems, and their resolution is 

urgently needed. 

3. The issue of immigration 

Due to a lack of sufficient funding, some 

large-scale hydropower plants (projects) focus on 

the building phase, which is one of the primary 

factors that drives villagers to migrate from their 

homes in order to survive. Higher authorities must 

pay close attention to this issue. They must take 

these aspects into account before deciding to build 

such hydroelectric projects. 

 

VI. FUTURE PROSPECTS 
Hydropower is an incredible energy source. With 

an installed capacity of over 1130 GW, it is 

currently the world's largest renewable energy 

source. In China, hydropower is most dominant, 

with the greatest power plant in Hubei producing 

over 22.5GW.By 2023-24, it is expected to 

increase by 125 percent.Let's have a peek at what's 

inside such a large energy source in the future. 

 
 

Change In Climate 

Because large-water bodies are under 

threat, climate change could have a significant 

impact on the growth of hydroelectric energy. This 

is solely due to human activities that are disrupting 

the environment as a whole. 

Dr. Peter Gleick, co-founder of the 

American non-profit research group Pacific 

Institute, stated, "Climate change will have 

significant and adverse repercussions in the future, 
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and is currently having severe and adverse 

implications on the entire water cycle of 

precipitation, runoff, and evaporation." 

No Need To Dam It 

Hydropower has a lot of promise to go 

beyond the limitations of large-scale dams and the 

environmental damage they cause. Run-off-the-

river hydropower plants, also known as dam-free 

hydropower plants, create electricity by using the 

natural flow of water bodies, such as rivers, and 

small turbine generators. 

Industrial Internet Of Things And Hydropower 

The hydropower sector, like many other 

types of technologies in the market, sees the 

Industrial Internet of Things (IIoT) as something 

from which they may gain. 

The General Electric (GE) group estimates 

that further digitalization of hydropower could 

reduce carbon emissions by 17 metric tonnes while 

boosting output by only 1%. This could save $5 

billion in operational costs. 

In its Wireless Sensors for Hydro 

Monitoring (WISY) project, the Italian business 

EGP also embraced IoT technology. WISY is a 

wireless sensor network that collects, analyses, and 

interprets data in real time. 

Hydropower could become smarter and more 

efficient as a result of adopting this technology, 

resulting in further financial expenditures and 

carbon savings. 

 

VII. CONCLUSION 
We should encourage more hydropower 

use because it does not only produce no pollutants 

such as air pollution, but it also does not emit 

greenhouse gases. Hydropower is one of the purest 

forms of energy, as well as the most dependable, 

efficient, and cost-effective method of generating 

electricity. 

There are various reasons why greater use 

of hydroelectric electricity or hydroelectricity is 

beneficial, such as the fact that hydroelectric power 

is a smooth, renewable source of electricity that 

does not contribute to global warming and climate 

change in the same way that fossil fuels such as oil 

do. 

Hydroelectric energy plant life ensures 

stable electricity delivery by enabling for consistent 

and daily electricity production, which isn't always 

the case with other renewable energy sources such 

as solar and wind power. 

Hydroelectric power plants have a long 

history of use and produce the world's greatest 

stocks of renewable energy financial institution, far 

exceeding what the sun, wind, and geothermal 

energies produce. 

The lake formed as a result of the 

construction of a hydroelectric power plant isn't 

just for generating energy; it can also be utilised for 

irrigation and a variety of other recreational 

activities. 

The advantages of using hydropower are 

numerous. It has the potential to help us build far 

more strength at a faster and more consistent rate 

that is also sustainable in the long run. 
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