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HYDRO ELECTRIC POWER STATION

A generating station which utilises the potential energy of water at a high level for the generation of
electrical energy is known as a hydro-electric power station.

Hydro-electric power stations are generally located in hilly areas where dams can be built conve-
niently and large water reservoirs can be obtained. In a hydro-electric power station, water head 1s
created by constructing a dam across a river or lake. From the dam, water 1s led to a water turbine.
The water turbine captures the energy in the falling water and changes the hydraulic energy (i.e.,
product of head and flow of water) into mechanical energy at the turbine shaft. The turbine drives the
alternator which converts mechanical energy into electrical energy. Hydro-electric power stations are
becoming very popular because the reserves of fuels (i.e., coal and o1l) are depleting day by day.
They have the added importance for flood control, storage of water for irrigation and water for drink-

INg purposes.



ADVANTAGES

(i)
(i)
(iii)
(iv)
(v)

(vi)
(vii)

(viii)

It requires no fuel as water 1s used for the generation of electrical energy.

It 1s quite neat and clean as no smoke or ash 1s produced.

It requires very small running charges because water 1s the source of energy which 1s avail-
able free of cost.

It 1s comparatively simple in construction and requires less maintenance.

It does not require a long starting time like a steam power station. In fact, such plants can be
put into service instantly.

It 1s robust and has a longer life.

Such plants serve many purposes. In addition to the generation of electrical energy, they
also help i irmgation and controlling floods.

Although such plants require the attention of highly skilled persons at the time of construc-
tion, yet for operation, a few experienced persons may do the job well.



DISADVANTAGES

(7) It involves high capital cost due to construction of dam.

(if) There 1s uncertainty about the availability of huge amount of water due to dependence on
weather conditions.

(r71) Skalled and experienced hands are required to build the plant.

(iv) Itrequires high cost of transmission lines as the plant 1s located in hilly areas which are quite
away from the consumers.



Schematic Arrangement of Hydro Electric Power Station

Although a hydro-electric power station simply mvolves the conversion of hydraulic energy into

electrical energy, yet 1t embraces many arrangements for proper working and efficiency. The sche-
matic arrangement of a modern hydro-electric plant 1s shown in Fig. 2.2.

The dam 1s constructed across a river or lake and waler [rom the catchment area collects at the
back of the dam to form a reservoir. A pressure tunnel is taken off from the reservoir and water
brought to the valve house at the start of the penstock. The valve house contains main sluice valves
and automatic 1solating valves. The former controls the water flow to the power house and the latter
cuts off supply of water when the penstock bursts. From the valve house, water 1s taken to water
turbine through a huge steel pipe known as penstock. The water turbine converts hydraulic energy
into mechanical energy. The turbine drives the alternator which converts mechanical energy into
clectrical encergy.

A surge tank (open from top) is built just before the valve house and protects the penstock from

bursting in case the turbine gates suddenly close™ due to electrical load being thrown oft. When the
gates close, there 1s a sudden stopping of water at the lower end of the penstock and consequently the

penstock can burst like a paper log. The surge tank absorbs this pressure swing by increase in its level
of water.
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Schematic arrangement of a Hydro-electric plant
Fig. 2.2
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* Constituents of Hydro-electric Plant.






