
Energy Resources
Big Idea: Electricity transfers energy

Key Vocabulary

Renewable An energy resource which will not 
run out or which can be replenished 

as it is used. E.g. biofuel

Non-renewable And energy resource which will run 
out and cannot be easily or quickly 

replaced. E.g. nuclear energy.

Fossil fuel Fossil fuels are fuels that come from 
old life forms that decomposed over 

a long period of time. The three 
main fossil fuels are; coal, oil, and 

natural gas.

Reliable energy An energy source where you can 
have a constant supply. You can 

choose how much you want. E.g. you 
could choose to burn less natural gas 

to generate less electricity.

Start up time How long it takes a power station to 
start generating electricity after 

‘turning it on’. 

Global warming The effect caused by the release of 
greenhouse gases, such as carbon 

dioxide, when fossil fuels are burnt. 
Global warming leads to climate 

change.

Payback time Pay back time is how long something 
takes to pay for itself. If a solar panel 

cost £2000 but saved you £200 a 
year on your electricity bill then it 

will have a payback time of 10 years.

Core focus

All learners

HT only

Triple 
science only

Non-renewable energy

Fossil fuels

Coal, oil and gas are the three fossil fuels. Their 
advantages and disadvantages are very similar.

Nuclear

Typically uranium or plutonium is used as fuel 
for nuclear power stations. Heat is released 
when the large nuclei split, this is used to 
generate electricity.

Renewable

Wind
A wind turbine is typically three large wing shaped blades atop a 
narrow tower. The wind makes the blades spin which turns a 
generator. A wind turbine only produces electricity when the wind is 
blowing so it is unreliable, however it does not produce any carbon 
dioxide or other greenhouse gases in operation.

Solar
Solar energy can either be used to directly heat water to reduce the 
need for electricity/natural gas to heat it, or it can be used to generate 
electricity. Photovoltaic cells (which produce electricity when the sun 
hits them) are very expensive to purchase but are almost free to run 
once installed. Solar panels of all kinds work better on hot sunny days 
and do not work at all at night. They do not produce any greenhouse 
gases once installed.

Geothermal
Geothermal power uses the heat of the earth to boil water, which is 
piped deep underground, into steam. This is used to turn a turbine 
which turns a generator. Geothermal energy is very reliable but can 
only be used in certain areas. Places with a lot of tectonic activity, such 
as Iceland, are most suited to geothermal energy.

Biofuel
Biofuel works very similarly to fossil fuelled power stations (see 
overleaf). The main difference is that the fuel (e.g. wood or sugar 
cane) is grown, this growing process draws carbon dioxide out of the 
atmosphere, it also means that the fuel can be replaced making it 
renewable. The carbon dioxide drawn in when growing is released 
again when burnt making the process carbon neutral.

Advantages
• Very reliable
• High ‘energy density’ 

meaning they can 
produce a lot of 
electricity in a small 
space

• Gas has a low start up 
time

Disadvantages
• Produce carbon dioxide, a 

green house gas which 
leads to global warming

• Fossil fuels will run out 
• Can release sulphur 

dioxide when burnt, 
leading to acid rain

Advantages
• Very reliable
• No greenhouse 

gasses produced
• Very high energy 

density

Disadvantages
• Used fuel is still highly 

radioactive 
(radioactive waste) 
and has to be stored 
for hundreds of years

• If something goes 
wrong it can affect a 
huge area (e.g. 
Chernobyl)
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How electricity is generated in a thermal power station
1. The fuel is burnt to convert chemical energy in the fuel to heat energy
2. The heat is used to boil water into steam
3. The steam makes a turbine spin which in turn makes a generator spin
4. The generator converts the kinetic energy from spinning into electricity
5. The steam is condensed back into water before being recycled back into the boiler.

In a nuclear power station the fuel is not burnt, the heat comes from nuclear fission. To 
reduce the risk of a serious accident the heat is transferred from the fuel to the boiler using 
a separate heating medium, e.g. oil or molten salt.
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Renewable (continued)

Hydroelectric
A hydroelectric dam is made my blocking a river in a valley with a large 
concrete wall. The river will fill up the basin made by the dam wall and 
the sides of the valley. Once an appropriate height of water is behind 
the wall then the water is allowed to flow through an opening with a 
turbine in. the turbine spins a generator which then produces the 
electricity. 
This is very (relatively) cheap and does not produce any green house 
gases when operating however it can disrupt wildlife and entire towns 
can be relocated

The energy transfer is: gravitational potential → kinetic → electrical

Tidal
Tidal power can be in the form of an underwater turbine similar to a 
wind turbine however this relies on incredibly powerful tides meaning 
not many areas are suitable.
More common tidal power uses a tidal barrage. This traps water inside 
a walled area at high tide and lets it run out through a turbine during 
low tide. The barrage refills when the tide comes back in, this water 
can be let in through the turbine generating more electricity again.

Waves
Wave power uses the rocking motion of the waves to generate 
electricity. These systems are usually small and expensive meaning 
they are only suitable in remote locations where not much energy is 
needed and large infrastructure is not able to be constructed easily.

Pumped storage
When an excess of electricity is produced due to the variations in demand and the unreliable nature of a 
lot of renewable power sources, water can be pumped back up a hydroelectric dam. When there is an 
increase in demand this water can be released to flow back through the dam giving more electricity to the 
national grid.
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