
 
 

 

Geoscience Australia 2013  

 

 is electrical energy generated when falling water from reservoirs or flowing water 

from rivers, streams or waterfalls (run of river) is channelled through water turbines. The pressure of the 

flowing water on the turbine blades causes the shaft to rotate and the rotating shaft drives an electrical 

generator which converts the motion of the shaft into electrical energy. Most commonly, water is dammed and 

the flow of water out of the dam to drive the turbines is controlled by the opening or closing of sluices, gates 

or pipes. This is commonly called penstock. 

Hydropower is the most advanced and mature renewable energy technology and provides some level of 

electricity generation in more than 160 countries worldwide. Hydro is a renewable energy source and has the 

advantages of low greenhouse gas emissions, low operating costs, and a high ramp rate (quick response to 

electricity demand), enabling it to be used for either base or peak load electricity generation, or both. 

Australia is the driest inhabited continent on earth, with over 80 per cent of its landmass receiving an annual 
average rainfall of less than 600 mm per year and 50 per cent less than 300 mm per year. There is also high 

variability in rainfall, evaporation rates and temperatures between years, resulting in Australia having very limited 

and variable surface water resources. Much of Australia’s economically feasible hydro energy resource has 
already been harnessed. 

Australia has more than 100 operating hydroelectric power stations with total installed capacity of about 7800 

megawatts (MW). These are located in the areas of highest rainfall and elevation and are mostly in New South 
Wales (55 per cent) and Tasmania (29 per cent). The Snowy Mountains Hydro-electric Scheme, with a capacity of 

3800MW, is Australia’s largest hydro scheme and is one of the most complex integrated water and 

hydroelectricity schemes in the world. The Scheme collects and stores the water that would normally flow east to 
the coast and diverts it through trans-mountain tunnels and power stations. The water is then released into the 

Murray and Murrumbidgee Rivers for irrigation. The Snowy Mountains Scheme comprises sixteen major dams, 
seven power stations (two of which are underground), a pumping station, 145km of inter-connected trans-

mountain tunnels and 80km of aqueducts. The Snowy Mountains Hydro-electric Scheme accounts for around half 

of Australia’s total hydroelectricity generation capacity and provides base load and peak load power to the 
eastern mainland grid of Australia. 

Hydro energy is particularly important in Tasmania where it provides much of the state’s electricity. The 

Tasmanian integrated hydropower scheme harnesses hydro energy from six major water catchments and 
involves 50 major dams, numerous lakes and 29 power stations with a total capacity of over 2600MW. The 

scheme provides base and peak load power to the National Electricity Market, firstly to Tasmania and then to the 

Australian network through Basslink, the undersea interconnector which runs under Bass Strait. There are also 
hydroelectricity schemes in north-east Victoria, Queensland, Western Australia, and a mini-hydroelectricity project 

in South Australia. 

http://www.ga.gov.au/energy/other-renewable-energy-resources/hydro-energy.html


 
 

 

Hydroelectricity uses the energy of flowing water to produce electricity via a hydroelectric power station. 

Hydroelectric power stations are usually powered by water that has been captured in a dam or reservoir. The 

water from the dam is released into a pipeline and over a turbine. The force of the water causes the turbine to 

spin, operating a generator. The generator produces electricity which is transferred through a substation into the 

grid. Excess water is released back into the waterways. 

 

 

 

 As you know, large hydroelectric power stations use dams to store the water needed to produce 

electricity. Sometimes, the dams were originally built to provide drinking water or water for irrigation and 

the power station was added later. What a great way to ensure that maximum value is extracted from 

the water! 
 

 Mini and micro hydroelectric power stations can be built in naturally flowing water bodies such as 

streams, and are often used as stand-alone systems. These small stations can be useful in remote or 

rural areas that are not connected to the main electricity grid. 
 

 Hydro generators can start up and begin supplying maximum electricity within 90 seconds. Now that’s 

fast! 
 

 Did you know that hydroelectric power stations deliver the majority of Australia’s renewable energy? 

There are more than 100 hydroelectric stations around the country. 
 

 Amazingly, 16 per cent of the whole world’s electricity is produced using hydro energy sources. This 

makes it the largest renewable energy source globally. 

 
 

 



 
 

 

There are three types of hydropower facilities: 

impoundment, diversion, and pumped storage. Some 
hydropower plants use dams and some do not. The 

images below show both types of hydropower plants. 

Many dams were built for other purposes and 

hydropower was added later. In the United States, 
there are about 80,000 dams of which only 2,400 

produce power. The other dams are for recreation, 

stock/farm ponds, flood control, water supply, and 
irrigation. 

Hydropower plants range in size from small systems 
for a home or village to large projects producing 

electricity for utilities. The sizes of hydropower 

plants are described below. 

The most common type of hydroelectric power plant 

is an impoundment facility. An impoundment facility, 
typically a large hydropower system, uses a dam to 

store river water in a reservoir. Water released from 
the reservoir flows through a turbine, spinning it, 

which in turn activates a generator to produce 

electricity. The water may be released either to meet 
changing electricity needs or to maintain a constant 

reservoir level. 

An impoundment hydropower plant dams water in a reservoir. 

A diversion, sometimes called run-of-river, facility 

channels a portion of a river through a canal or 
penstock. It may not require the use of a dam. 

When the demand for electricity is low, a pumped 

storage facility stores energy by pumping water from a 

lower reservoir to an upper reservoir. During periods of 

high electrical demand, the water is released back to the 

lower reservoir to generate electricity.  S 

 

Facilities range in size from large power plants that 
supply many consumers with electricity to small and 

micro plants that individuals operate for their own 

energy needs or to sell power to utilities. 

Large Hydropower - capacity of more than 30 

megawatts. 
Small Hydropower -  capacity of 100 kilowatts to 30 

megawatts. 
Micro Hydropower - capacity of up to 100 

kilowatts. A small or micro-hydroelectric power system 

can produce enough electricity for a home, farm, 
ranch, or village. 

 
Micro Hydropower Plant 



 
 

 

Pros Cons 
Reliable 
 

Hydropower is very reliable and stable source of 

energy.  Hydropower isn't intermittent energy source 
like solar and wind are, and dams once completed, are 

able to produce electricity at stable rate. What this 

also means is that in  
Countries that have large resources of hydropower 

use hydroelectricity as a base load energy source. As 
long as there is water in the reservoirs, electricity can 

be generated. 

Environmental Consequences 
 

The environmental consequences of hydropower are 

related to interventions in nature due to damming of 
water, changed water flow and the construction of 

roads and power lines. Large dams can not only 

disrupt the natural flow of rivers but also cause 
earthquakes, erosion, landslides and serious 

geological damage. 
The construction of a reservoir destroys large areas 

of natural habitat, this can lead to species 
endangerment or extinction. 

Hydroelectric power plants may affect fish is a 

complex interaction between numerous physical and 
biological factors. Fish habitats are shaped by 

physical factors such as water level, water velocity 
and shelter opportunities and access to food.  Dams 

act as a barrier to fish migration to and from 

breeding grounds. 

Renewable 
 

Hydroelectric energy is renewable. This means that we 
cannot use up. However, there is only a limited 

number of suitable reservoirs where hydroelectric 
power plants can be built and even less places where 

such projects are profitable. 

‘Green’ 
 

Generating electricity with hydro energy is not 
polluting itself. The only pollution occurs during the 
construction of these massive power plants. There is 
no waste disposal issue unlike nuclear and fossil fuel 
fired power plants. Compared to among others fossil 
fuels and nuclear energy, hydroelectricity is much 
safer as there is no fuel involved (other than water that 
is). 

Expensive 
 

High upfront costs, especially when building large 
hydroelectric power plants. What this means is that 
developers have to wait for at least few decades 
before being able to return their initial investment. In 
contrast to other traditional power plants, Hydro-
electric plants have low operational and maintenance 
costs once dams are built. 

Droughts 
 

Electricity generation and energy prices are directly 
related to how much water is available. A drought 
could potentially affect this. 

Flexible output 
 

Adjusting water flow and output of electricity is easy. 
At times when demand is not that high it is easy to 
stop hydroelectric power plants to produce electricity, 
and "plug it in" once again in times when demand 
increases as water can be easily saved for future use. 

Limited Reservoirs 
 

Though hydroelectric energy is renewable there are 
only a limited number of suitable reservoirs where 
hydroelectric power plants can be built and even less 
places where such projects are profitable. 

High efficiency.  
 

Once dams are built they are among the most efficient 
energy sources. Today's hydroelectric power plants 
have an efficiency of approximately 90%, meaning 
that only small amount of energy gets wasted in the 
process of generating electricity. 

Green-house gas production 
 

Though hydro-electric energy production is carbon 
neutral it can be responsible for large quantities of 

waste methane and nitrous oxide being produced 

due to the decomposition of organic sediments within 
the reservoir. 

 
 1kg methane (CH4)  is equivalent to 25 kg of 

carbon dioxide (CO2) 

 1kg of nitrous oxide (N2O) is equivalent to 298 kg 

of carbon dioxide (CO2) 

 
 

Collateral benefits 
 

Dams offer variety of other economic benefits. The 
lake that forms behind the dam can be also used for 

irrigation, recreational tourism in form of water sports, 
fishing, swimming, boating, as well as some other 

recreational benefits. 



 
 

 

  


