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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. 

KEYWORDS- Hydropower, Reservoir, River, 

Turbines, Thermal. 

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]. 

 

 

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]. 

 

 

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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II. 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 Tká 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. 

1vineet 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 . 

III. 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. 

REFERENCES 

1.  Sah MK, Gupta DK, Rani P. Energy Efficient Routing 

Protocol for Wireless Sensor Networks with Multiple Sinks. 

In: Proceedings - 2015 2nd IEEE International Conference 

on Advances in Computing and Communication 

Engineering, ICACCE 2015. 2015.  

2.  Gil-González W, Montoya OD, Garces A. Modeling and 

control of a small hydro-power plant for a DC microgrid. 

Electr Power Syst Res. 2020;  

3.  Jabbar AH, Alshawi IS. Spider monkey optimization routing 

protocol for wireless sensor networks. Int J Electr Comput 

Eng. 2021;  

4.  Brennand TP. Wind energy in China: policy options for 

development. Energy Sustain Dev. 2001;  

5.  Lu JY, Hu KF, Yang XC, Hu CJ, Wang TS. A cluster-tree-

based energy-efficient routing protocol for wireless sensor 

networks with a mobile sink. J Supercomput. 2021;  

6.  Gollin M. Attainment of water regulations and building 

permit for the new Rhine hydroelectric power plant at 

Rheinfelden. WasserWirtschaft. 2008;  

7.  Kiss T, Andrási G. Characteristics of meander development 

under human impact - A case study on two bends of the 

Dráva River. TÁJÖKOLÓGIAI LAPOK. 2015;  

8.  Yuniarti N, Hariyanto D, Yatmono S, Abdillah M. Design 

and Development of IoT Based Water Flow Monitoring for 

Pico Hydro Power Plant. Int J Interact Mob Technol. 2021;  

9.  Vučetić I, Kirin S, Sedmak A, Golubović T, Lazić M. Risk 

management of a hydro power plant – fracture mechanics 

approach. Teh Vjesn. 2019;  



  
  International Journal of Innovative Research in Computer Science & Technology (IJIRCST) 

 

Innovative Research Publication                                                                                                                                              293 

10.  Singh VK, Singal SK. Operation of hydro power plants-a 

review. Renewable and Sustainable Energy Reviews. 

2017.  

11.  Kiss T, Andrási G. Kanyarulatfejlodés sajátosságai és 

antropogén hatások vizsgálata két drávai kanyarulat 

példáján. J Landsc Ecol. 2015;  

12.  Usman N, Alfandi O, Usman S, Khattak AM, Awais M, 

Hayat B, et al. An energy efficient routing approach for IoT 

enabled underwater wsns in smart cities. Sensors 

(Switzerland). 2020;  

13.  Castella E, Beguin O, Besacier A, Dolédec S, Forcellini M, 

Mayor H, et al. What have we learnt? - A multi-year 

monitoring of invertebrates and fish in the Rhône River 

under restoration. Integr Sci Sustain Dev Rivers. 2012;  

14.  Moura AD. El niño and climate prediction applications in 

South America. Rev Geofis. 1998;  

15.  Habib MA, Moh S. Robust evolutionary-game-based 

routing for wireless multimedia sensor networks. Sensors 

(Switzerland). 2019;  

16.  Radulescu V. A pilot station using renewable resources to 

rehabilitate the inefficient small-hydro power plants. In: 

IOP Conference Series: Materials Science and 

Engineering. 2019.  

17.  Tapia A, Millán P, Gómez-Estern F. Integer programming 

to optimize Micro-Hydro Power Plants for generic river 

profiles. Renew Energy. 2018;  

18.  Khan MD, Ullah Z, Ahmad A, Hayat B, Almogren A, Kim 

KH, et al. Energy harvested and cooperative enabled 

efficient routing protocol (EHCRP) for IoT-WBAN. 

Sensors (Switzerland). 2020;  

19.  Ali T, Irfan M, Shaf A, Alwadie AS, Sajid A, Awais M, et 

al. A secure communication in iot enabled underwater and 

wireless sensor network for smart cities. Sensors 

(Switzerland). 2020;  

20.  Asad M, Nianmin Y, Aslam M. Spiral Mobility Based on 

Optimized Clustering for Optimal Data Extraction in WSNs. 

Technologies. 2018;  

21.  Marcelino CG, Leite GMC, Delgado CADM, de Oliveira 

LB, Wanner EF, Jiménez-Fernández S, et al. An efficient 

multi-objective evolutionary approach for solving the 

operation of multi-reservoir system scheduling in hydro-

power plants. Expert Syst Appl. 2021;  

22.  Naeem A, Javed AR, Rizwan M, Abbas S, Lin JCW, 

Gadekallu TR. DARE-SEP: A Hybrid Approach of Distance 

Aware Residual Energy-Efficient SEP for WSN. IEEE 

Trans Green Commun Netw. 2021;  

23.  Rivers I. The Hidden Cost of Thailand’s New Power 

Development Plan. International Rivers. 2015.  

24.  Faheem M, Butt RA, Raza B, Ashraf MW, Ngadi MA, 

Gungor VC. Energy efficient and reliable data gathering 

using internet of software-defined mobile sinks for WSNs-

based smart grid applications. Comput Stand Interfaces. 

2019;  

25.  Bódis E, Nosek J, Oertel N. Spatio-temporal pattern of 

mussels (Corbiculidae, Dreissenidae, Sphaeriidae) in the 

water-system of the Hungarian Danube. River Syst. 2008;  

 


