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ABSTRACT- Energy can be produced in a variety of
ways, and electricity is one of them. Hydropower plants
produce electricity from water, thermal power plants
produce electricity from heat, wind energy power plants
produce electricity from wind, and geothermal energy
plants produce electricity from surface heat. The merits,
limits, and uses of the hydro power plant energy producing
process were discussed in this article. Hydro power plants
are one of the most well-known, efficient, and beneficial
energy producing processes. Water is a cost-effective and
efficient renewable energy source for power generation.
Water-based energy generation has been around for
decades and has shown to be a more efficient and effective
way to generate power. Dammed reservoirs, run-of-river,
pumped storage, in-stream technology, and new
technology gravitational vortex are five types of
technologies that may be employed to boost power
capacity in hydro power plants. The capacity category is
further broken down into big power, small power, mini
power, and micro and pico hydropower. Advanced
technology could not be placed since villages were not as
developed as they are now; nevertheless, as villages and
countries grow, they are increasingly turning to hydro
power plants as a source of electricity, which is growing
more popular due to its low cost and efficacy. This
document gives an overview of hydroelectric power plants
for generating energy, as well as information on
hydropower systems and the best turbines to employ.
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I.  INTRODUCTION

Hydro power plants have become a popular source of
energy, and many countries value this type of energy
creation. Many countries developed various types of hydro
power plants with differing capacity in response to energy
needs. Hydro is a renewable energy source that is widely
available worldwide, making it a more cost-effective and
dependable method[1]. According to UN figures, around
7.8 billion peoples throughout world rely on the
hydroelectric power plant, and number is growing by the
day[2].

According to previous data, the population of villages has
been increasing day by day, and as a result, people from
villages have begun migrating into urban areas, a process
known as urbanisation (over 55 percent)[3]. Although 70%
of the total population lives in villages, due to a lack of
jobs, facilities, and resources, the majority of youth
migrate into towns, causing the population of towns to
continue to grow day by day, particularly migration of
those people from underdeveloped regions who require
more energy and have high energy needs [4].

Every country is putting greater emphasis on its economic
sector in order to boost growth rates and other benefits for
future generations[5]. As a result, each country is moving
through various stages of industrialization until its people
are mature enough to use appropriate technology to collect
energy in a clean and sustainable manner while causing the
least amount of harm to the local flora and wildlife [6].
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Fig 1: Hydro Power plant
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Principle of hydro power plant: Hydroelectric power plants
create electricity by converting the potential energy of
water, which is stored in its high position, into electrical
energy. When total water storage capacity is large, energy
generation is also high [7] [8].

» Hydroelectric power uses the potential energy of
water to generate electricity[9].

* P= q*h*g is the formula for total power that can be
produced from water in a hydroelectric power plant due
to its height[10].
Energy may be produced in a variety of ways, including
electricity produced from water (hydropower), electricity

produced from heat (thermal power), electricity produced
from wind (wind energy power plant), and electricity
produced from surface heat (geothermal energy power
plant)[11]. The merits, limits, and uses of the hydro power
plant energy producing process were discussed in this
article[12]. Hydro power plants are used in every country;
moreover, it has been proven that hydro power plants are
incredibly helpful for both urban and rural areas. When it
comes to the growth and prosperity of any state or country,
energy generation plays a critical role. RES is a natural sort
of energy collecting with little or no pollution, as opposed
to the preset battle of nuclear vs. nuclear-free policies.
[13].
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Fig 2: Hydropower categories (a) facilities (technologies) (b) power capacity

The classification of hydropower plant facilities and their
power capacity is shown in Figure 2. Water-based energy
production has been around for decades and has shown to
be a better and efficient method of generating electricity
[14]. Hydro power plants are classified according to their
power capacity and facility[15] [23]. The first category
includes five technologies for achieving that capacity,
including dammed reservoirs, run-of-river, pumped
storage, in-stream technology, and new technology
gravitational vortex. The second category is capacity,
which is further divided into great power, small power,
mini power, micro and pico hydropower [16] [24].

Advantage of hydro power plant[22] [25].

» Hydro power plants are environmentally friendly since
they provide clean, renewable electricity[17].

* Because hydro is easily available, it provides a great deal
of flexibility[18].

* Hydro is widely used nowadays since it is simple to use
and low in cost, making it an important component of
multipurpose projects[19].

* Hydro might be used for pumped storage to optimise grid
integration while lowering operating and maintenance
costs[20].

« Additional benefits include flood control, tourism, and
fisheries; and it is well-known for receiving financial
support[21].
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Il. LITERATURE REVIEW

Several papers and literature studies on power generation
utilising renewable energy resources such as solar, wind,
solar thermal, thermal, and hydro have been written, and
one of them is titled Geothermal Power and Turbine
System  Design.Elbatrana, reviewed the various
technologies used in the hydro power technology system.
Hydroelectric power stations are categorised based on their
capacity and facility. The second category is capacity,
which is further divided into huge power, small power,
mini power, micro, and pico hydropower. Because earlier
settlements were not as developed, technology
advancement was unable to establish there, but now that
villages and nations are in their growth phase, those who
use hydroelectric power factories as their source of power
generation and this technique is becoming more popular
due to its cost-effectiveness, this article provides an
assessment of hydroelectric power plants for generating
power, as well as knowledge about hydroelectric power
plants.

This paper debated energy capacity and face
categorization, as well as data of Small hydro (MW) as
defined by different countries, as well as different
technology categorization, debated regarding run of creek
(ROR) new tech, dammed storage tank technology,
pumping system energy storage, In-Stream New tech using
Existing Infrastructure, and so on. VIVACE inverters are
new technology vortex energy inverters. Impulse
windmills turbines, variable pitch turbines, cross flow
windmills, reaction generator, Francis windmills, axial
compressor turbine generators propeller turbines, pump as
turbine (PAT), and other reaction turbines .

Stefan Tk& examines the sorts of hydro power plants in a
study piece titled Hydro power plants: an overview of
current types and technology. Because previous
settlements were underdeveloped, advanced technology
could not be installed, but now that villages and countries
are all growing, they are turning to hydroelectric power
plants as a source of power generation, and this technique
is becoming more popular due to its low cost and
efficiency. The above paper begins by evaluating
hydroelectric power plants for generating power, as well
as providing knowledge about hydroelectric power
systems.

lvineet kumar singh, 2neha singh chauhan, and 3deepti
kushwaha discuss hydroelectricity and begin debating
history of hydroelectricity, strengths of hydroelectricity,
lack of strength of hydroelectricity, possibilities of
hydroelectricity, dangers of hydroelectricity, operating
principle of hydro-electric generator, components of
hydropower plants, what is reservoir, trash shelf, forebay,
surge sump, water reservoir in a research study .

I11.  DISCUSSIONS

The advantages, limits, and uses of the hydro power plant
energy producing process were discussed in this article.
Hydro power plants are used in every country; moreover,
it has been proven that hydro power plants are incredibly
helpful for both urban and rural areas. When it comes to
the growth and prosperity of any state or country, energy

generation plays a critical role. Rather to the set clash of
nuclear vs. nuclear free policy the RE is a natural type of
energy gathering with little or no pollution. The merits,
limits, and uses of the hydro power plant energy producing
process were discussed in this article. Hydro power plants
are used in every country, and it has been proven that they
are incredibly helpful for both urban and rural areas. When
it comes to the growth and prosperity of any state or
country, energy generation plays a critical role. The RE is
a natural sort of energy collecting with little or no
pollution, as opposed to the established confrontation of
nuclear vs. nuclear free policy.

IV. CONCLUSION

This article explored the benefits, drawbacks, and
applications of the hydro power plant energy generation
process. Hydro power plants are employed in every
country; moreover, hydro power plants have been
demonstrated to be extremely beneficial to both urban and
rural regions. When it comes to a state's or country's
growth and prosperity, energy generation is crucial. The
RE is natural sort of the energy collecting with the slight
or no pollutions, as opposed to the predetermined conflict
of nuclear vs. nuclear-free policies. This article explored
the benefits, limitations, and applications of the hydro
power plant energy production process. Hydro power
plants are employed in every country, and they have shown
to be quite beneficial in both urban and rural settings.
When it comes to a state's or country's growth and
prosperity, energy generation is crucial.
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