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The world’s population needs energy. The demand for energy is always growing. It wasn’t 
until the early 1970s that wind and other renewable energy sources were being used on a 
national scale. Today we are all familiar with solar panels and wind turbines being used to 
generate electricity, however these are only quite recent developments. Before the 1990s 
almost all energy was produced using non-renewable energy sources such as coal, oil and 
gas. These are known as fossil fuels.

NON-RENEWABLE ENERGY RESOURCES

RENEWABLE AND NON-RENEWABLE ENERGY TECHNOLOGIES

Fuel Where does it come 
from?

Advantages Disadvantages Sustainability

Coal Formed from dead 
animals and plants 
over millions of 
years.

Mined from layers 
formed between 
layers of other rock.

Once mined the 
fuel is ready to 
burn to produce 
heat and 
electricity.

It is cheap to 
mine and to 
convert into 
energy.

When burned 
coal gives off 
atmospheric 
pollutants, 
including 
greenhouse 
gases.

Coal will eventually 
run out. However, 
coal supplies will 
last longer than oil 
or gas.
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Fuel Where does it come 
from?

Advantages Disadvantages Sustainability

Oil A black liquid formed 
from dead animals 
and plants over 
millions of years.

Large pools of oil are 
found between layers 
of rock.

Drilling down to the 
pools allows pipes to 
be inserted to pump 
the oil out.

Commonly used 
in industry and 
transport.

Oil is a ready-
made fuel.

Relatively 
cheap to extract 
and to convert 
into energy.

When burned 
oil gives off 
atmospheric 
pollutants, 
including 
greenhouse 
gases

Oil will run out 
eventually.  

Some people 
estimate that there 
is only enough oil 
left to last another 
50 years!

Natural 
gas 

Gases are trapped 
between layers 
of rock under the 
Earth’s surface.

Pipes are drilled into 
the ground to get the 
gas.

Commonly used 
in houses for 
heating and 
cooking.
Gas is a ready-
made fuel.

It is a relatively 
cheap form of 
energy.

It is a slightly 
cleaner fuel 
than coal and 
oil.

When burned 
gas gives off 
atmospheric 
pollutants 
including 
greenhouse 
gases.

Gas will   
eventually run out. 
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Fuel Where does it come 
from?

Advantages Disadvantages Sustainability

Nuclear Radioactive minerals 
such as uranium are 
mined.

Electricity is 
generated from 
the energy that 
is released when 
the atoms of these 
minerals are split (by 
nuclear fission) in 
nuclear reactors.

A small amount 
of radioactive 
material 
produces a lot 
of energy.

Raw materials 
are relatively 
cheap and can 
last quite a long 
time.

It doesn’t give 
off air pollution.

Nuclear 
reactors are 
expensive to 
run.

Nuclear 
waste is very 
dangerous and 
very toxic. The 
waste needs to 
be safely stored 
for hundreds or 
thousands of 
years.

Storage of 
nuclear waste is 
very expensive.

Leakage 
of nuclear 
materials can 
have a huge 
impact on 
people and the 
environment.

Nuclear material   
won’t last forever
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RENEWABLE ENERGY RESOURCES

Fuel Where does it come 
from?

Advantages Disadvantages Sustainability

Biomass Biomass energy 
comes from decaying 
plant or animal 
waste.

It can also be an 
organic material 
which is burned to 
provide energy.

It is a cheap 
and readily 
available source 
of energy.

When burned, 
it gives off 
atmospheric 
pollution, 
including 
greenhouse 
gases. 

If the crops 
are replanted, 
biomass can 
be a long-term, 
sustainable 
energy source.

If crops are 
not replanted, 
biomass is a 
non-renewable 
resource.

Wood Comes from trees 
which are burned to 
generate heat and 
light.

A cheap and 
readily available 
source of 
energy.

When burned, 
it gives off 
atmospheric 
pollution, 
including 
greenhouse 
gases. 

If the trees are 
replanted, wood 
burning can be 
a long-term, 
sustainable 
energy source.

If trees are not 
replanted wood is 
a non-renewable 
resource.

Renewable energy sources are being developed to meet the energy need of the world’s 
growing population. Renewable sources should help to slow global warming, reduce fossil 
fuel usage and reduce pollution.
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Fuel Where does it come 
from?

Advantages Disadvantages Sustainability

Hydro-
electric

Hydro-electric 
energy comes from 
water being used to 
turn turbines.

Common types 
of hydro-electric 
generators are found 
at dams, using the 
flow of a river or 
using the tides of the 
sea.

A cheap and 
readily available 
source of 
energy.

Hydro-electric 
power stations 
can be built 
quite quickly.
There is no 
pollution.

Large reservoirs 
are required for 
the operation 
of conventional 
hydroelectric 
dams. This 
results in 
submersion of 
extensive areas 
upstream of the 
dam.

This is an energy 
source which will 
always exist as 
long as there is 
water.

Wind 
power

Wind power is 
the use of airflow 
through wind 
turbines to power 
generators to 
produce electricity.

There is no 
pollution.

The force of 
the wind is not 
always the 
same.

Wind turbines 
are noisy.

Many people 
see large 
wind turbines 
as unsightly 
structures.

This is an energy 
source which will 
always exist as 
long as there is 
wind.
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Fuel Where does it come 
from?

Advantages Disadvantages Sustainability

Solar This is when the 
light and heat from 
the Sun is used to 
generate electricity.

There is no 
pollution.

Solar power 
is weather 
dependent. 

Storage of solar 
power is very 
expensive.

Solar energy is a 
truly renewable 
energy source. 

It can be 
harnessed in all 
areas of the world 
and is available 
every day. We 
cannot run out of 
solar energy.

ACTIVITY

Chose one of the energy sources from the tables above. Use the information and any 
other information you are able to find to produce a presentation to give to your class. 
Your presentation should include the following information:

1. What is the energy source?

2. Where does the energy source come from?

3. What are the advantages and disadvantages of the energy source?

4. How much of the energy source is used worldwide?

5. What is the start-up time to use your energy source?
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THE NATIONAL GRID

Electricity for our homes and places of work is generated by power stations.  It gets to 
consumers through the National Grid. This allows power stations far away to be used to 
generate our electricity. It also allows different energy resources to be used to supply the 
country’s electricity.

National grid
Wikispaces Creative Commons http://bit.ly/2eoTzSV 
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TRANSFORMERS

Electricity is transferred from power stations to consumers through the wires and cables 
of the National Grid. When electricity flows through a wire some energy is lost as heat. 
The higher the current, the more heat is lost. To reduce these losses, the National Grid 
transmits electricity at a low current. This needs a high voltage.

A transformer is an electrical device that changes the voltage of an alternating current (ac) 
supply, such as the mains electricity supply. A transformer that:

• Increases the voltage is called a step-up transformer
• Decreases the voltage is called a step-down transformer.

Power stations produce electricity at 25 000V. Step-up transformers change the voltage to 
the levels needed to transmit electricity through the National Grid power lines. Electricity is 
sent through these at 400 000V. This reduces energy losses during transmission but these 
high voltages would be dangerous in our homes. Step-down transformers are used locally 
to reduce the voltage to safe levels. The voltage of household electricity is about 230 V.
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DOMESTIC ELECTRICITY METERS

The above images show domestic electricity meters. They measure how much electricity is 
used at home in kWh (kilowatt hours). 

The meter on the left is easy to read. The meter reading is all of the numbers with a black 
background, but not the number in the red box. 

The image on the right is more difficult to read. Not all of the dials are in the same direction 
so it’s important to read the dial rather than go by the direction the arrow is pointing.

Domestic electricity meter
macana / Alamy Stock Photo

Domestic electricity meter
David R. Frazier Photolibrary, Inc. / Alamy Stock Photo
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ACTIVITY

Below are dials like those found in the image on page 10. Practice reading the dials  
and write down the numbers underneath each dial.

To calculate the electricity used at the home you must first have a previous reading to 
compare against. 

E.g. If the current meter reading is 83 895 and the meter reading the previous week at the 
same time was 83 770,  then the energy used during the course of the week in that home 
was 125 kWh.

83 895 – 83 770 = 125 kWh

Each electricity company sets the value of its electricity per kWh. If the price of a kWh is 
set at 13.97p then the charge for the week is:

13.97p × 125 kWh = 1746.25 p (divide by 100 to change the answer into £)

1746.25 ÷ 100 = £17.46
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ACTIVITY

Calcualte the cost of the following electricity bills:

EXAMPLE 1

Meter reading 26 March 2016 84 526
Meter reading 26 April 2016 87 541
Cost per kWh 12.45p
Answer

EXAMPLE 2

Meter reading 14 January 2015 47 251
Meter reading 14 January 2016 52 678
Cost per kWh 13.26p
Answer

EXAMPLE 3

Meter reading 26 March 2012 57 419
Meter reading 26 July 2013 58 124
Cost per kWh 9.23p
Answer


