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ABSTRACT

This abstract presents a comprehensive overview of a working model of a hydroelectric power plant, focusing
on its design, functionality, and its significant contribution to the production of clean and renewable energy.
Hydroelectric power plants play a vital role in addressing the world's growing energy demands while
mitigating the adverse environmental impacts associated with conventional energy sources. The hydroelectric
power plant model discussed in this study is based on a river dam system, specifically designed to optimize
power generation and ensure efficient utilization of water resources. The model comprises several key
components, including a dam structure, reservoir, penstock, turbine-generator unit, and transmission system.
The dam serves as a barrier across a river, creating a reservoir that stores large volumes of water. This stored
potential energy is then converted into Kkinetic energy as the water is released through the penstock—a large
pipe that directs the flow of water towards the turbine. The water's force drives the turbine, which isconnected
to a generator, resulting in the production of electrical energy.

I.  INTRODUCTION

Hydroelectricity is the term referring to electricity generated by hydropower; the production of electrical
power through the use of the gravitational force of falling or flowing water. It is the most widely used form of
renewable energy, accounting for 16 percent of global electricity generation - 3,427 terawatt-hours of
electricity production in 2010 and is expected to increase about 3.1% each year for the next 25 years.

Hydropower is produced in 150 countries, with the Asia-Pacific region generating 32 percent of global
hydropower in 2010. China is the largest hydroelectricity producer, with 721 terawatt-hours of production in
2010, representing around 17 percent of domestic electricity use. There are now three hydroelectricity plants
larger than 10 GW: the Three Gorges Dam in China, Itaipu Dam across the Brazil/Paraguay border, and Guri
Dam in Venezuela.

IL CONSTRUCTION & WORKING
e Design the layout of the model hydroelectric power plant,including the placement of the reservoir, pipes,
turbine, and generator.

¢ Assemble the PVC pipes and fittings to create the penstock, which will carry water from the reservoir to the
turbine.

¢ Connect the turbine model to the penstock, ensuring a proper seal to prevent leakage.

Attach the generator model to the turbine to convert the rotational energy into electrical energy.

Water Source: A reliable water source, such as a river, is necessary for the operation of a hydro power plant.
The water source should have sufficient flow and elevation difference (head) to generate significant power.
Dam: A dam is constructed across the river to create a reservoir or a water storage area. The dam helps in
raising the water level and storing potential energy in the form of water.

Intake Structure: An intake structure or gate is installed in the dam to control the flow of water into the power
plant.

Penstock: The water flows from the reservoir through a large pipe called a penstock. The penstock is designed
towithstand high pressure and directs the water towards the turbine.
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Figure 1: Image: model of dam structure
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Figure 2: Schematic diagram of dam structure

Turbine: The high-pressure water from the penstock strikes the blades of the turbine, causing it to rotate. The
turbine converts the potential energy of the falling water into mechanical energy.

Generator: The rotating turbine is connected to a generator. As the turbine spins, it drives the generator, which
converts the mechanical energy into electricalenergy. The generator consists of coils and magnets that induce
an electric current.

Transformer: The electrical energy generated by the generator is in the form of low voltage. It is then
transmitted to a transformer, which steps up the voltage for efficient transmission over long distances through
power lines.

Power Grid: The electricity produced by the hydro power plant is transmitted through the power grid, which
distributes it to consumers for various purposes.

Tailrace: After passing through the turbine, the water exits the power plant through a channel called the
tailraceand is returned to the river

The process is continuous as long as there is a sufficient supply of water and the dam Reservoir is maintained.
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By harnessing the power of flowing or falling water, hydroelectric power plants provide a renewable and clean
source of energy.

III.  RESULTS

¢ Record the measurements obtained during the testing phase, including voltage, current, and power output
readings.

¢ Analyze the relationship between water flow rate, turbine speed, and electrical power generated.

¢ Document any challenges encountered during the construction or operation of the model, along with their
corresponding solutions.

IV.  CONCLUSION

In conclusion, hydroelectric power plants have a bright future with several advantages and potential
advancements. They provide a reliable and sustainable source of renewable energy, with the ability to generate
electricity without greenhouse gas emissions. Hydroelectric power plants can be scaled up by harnessing
untapped hydropower resources and expanding their capacity.

Additionally, advancements in technology, such asimproved turbine design and control systems, are expected
to increase the efficiency and performance of hydroelectric power plants. There is also potential for the
integration of pumped storage hydroelectricity systems, which can store excess energy and provide grid
stabilization.

However, it's worth noting that the development of new hydroelectric projects should consider environmental
and social impacts, including the displacement of communities and the alteration of ecosystems. Proper
planning, mitigation measures, and sustainable practices are necessaryto ensure the long-term viability and
benefits of hydroelectric power plants.
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