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Hydroelectric power, also called hydropower, electricity 

produced from generators driven by turbines that convert the 

potential energy of falling or fast-flowing water into mechanical 

energy. In the early 21st century, hydroelectric power was the 

most widely utilized form of renewable energy; in 2019 it 

accounted for more than 18 percent of the world’s total power 

generation capacity. 

In the generation of hydroelectric power, water is collected or 

stored at a better elevation and led downward through large 

pipes or tunnels (penstocks) to a lower elevation; the difference 

in these two elevations is understood because the head. At the 

top of its passage down the pipes, the falling water causes 

turbines to rotate. The turbines successively drive generators, 

which convert the turbines’ energy into electricity. Transformers 

are then wont to convert the alternating voltage suitable for the 

generators to a better voltage suitable for long-distance 

transmission. The structure that houses the turbines and 

generators, and into which the pipes or penstocks feed, is named 

the powerhouse. 

Hydroelectric power plants are usually located in dams that 

impound rivers, thereby raising the extent of the water behind 

the dam and creating as high a head as is possible. The potential 

power which will be derived from a volume of water is directly 

proportional to the working head, in order that a high-head 

installation requires a smaller volume of water than a low-head 

installation to supply an equal amount of power. In some dams, 

the powerhouse is made on one flank of the dam, a part of the 

dam getting used as a spillway over which excess water is 

discharged in times of flood. Where the river flows during a 

narrow steep gorge, the powerhouse could also be located within 

the dam itself. 

Hydropower is produced in 150 countries, with the Asia-Pacific 

region generating 33 percent of worldwide hydropower in 2013. 

China is that the largest hydroelectricity producer, with 920 

TWh of production in 2013, representing 16.9% of domestic 

electricity use. The cost of hydroelectricity is comparatively low, 

making it a competitive source of renewable electricity. The 

hydro station consumes no water, unlike coal or gas plants. the 

standard cost of electricity from a hydro station larger than 10 

megawatts is 3 to five US cents per kW-hr. Once a hydroelectric 

complex is made, the project produces no direct waste, and it 

generally features a considerably lower output level of 

greenhouse gases than photovoltaic power plants and positively 

fuel powered energy plants (see also Life-cycle greenhouse-gas 

emissions of energy sources). However, when constructed in 

lowland rainforest areas, where inundation of a neighborhood of 

the forest is important, they will emit substantial amounts of 

greenhouse gases. 

 

 

 

 

 

 

 

The construction of a hydroelectric complex can cause significant 

environmental impact, principally in loss of arable land and 

population displacement. They also disrupt the natural ecology of the 

river involved, affecting habitats and ecosystems, and therefore the 

siltation and erosion patterns. While dams can ameliorate the risks of 

flooding, they also contain a risk of dam failure, which may be 

catastrophic. 

Hydropower has been used since past to grind flour and perform 

other tasks within the late 18th century hydraulic power provided the 

energy source needed for the beginning of the economic Revolution. 

Within the 1840s the hydraulic power network was developed to get 

and transmit hydro power to finish users. By the late 19th century, 

the electrical generator was developed and will now be including 

hydraulics. The growing demand arising from the economic 

Revolution would drive development also .In 1878, the world's first 

hydroelectric power scheme was developed at Cragside in 

Northumberland, England by William Armstrong. it had been wont 

to power one arc light in his gallery he old Schoelkopf  power plant 

No. 1, US, near Niagara Falls, began to supply electricity in 1881. 

the primary Edison hydroelectric power plant , the Vulcan Street 

Plant, began operating September 30, 1882, in Appleton, Wisconsin, 

with an output of about 12.5 kilowatts. By 1886 there have been 45 

hydroelectric power stations within the us and Canada; and by 1889 

there have been 200 within the us alone. 

By 1920, when 40% of the facility produced within the us was 

hydroelectric, the Federal Power Act was enacted into law. The Act 

created the Federal Power Commission to manage hydroelectric 

power stations on federal land and water.  Additionally, the Bureau 

of Reclamation which had begun a series of western US irrigation 

projects within the early 20th century, was now constructing large 

hydroelectric projects like the 1928 Hoover Dam. 

Hoover Dam's initial 1,345 MW power plant was the world's largest 

hydroelectric power plant in 1936; it had been eclipsed by the 6,809 

MW Grand Coulee Dam in 1942. The Itaipu Dam opened in 1984 in 

South America because the largest, producing 14 GW, but was 

surpassed in 2008 by the Three Gorges Dam in China at 22.5 GW. 

The us currently has over 2,000 hydroelectric power stations that 

provide 6.4% of its total electrical production output, which is 49% 

of its renewable electricity. 
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