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Tidal lagoons
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The January 2017 Hendry report concluded that 
tidal lagoons could make a strong contribution 
to UK energy security, as they do not depend on 

imported fuel or the weather. It recommended building 
a pathfinder lagoon before building others. Plans have 
been put forward for six tidal lagoons to supply a total 
of 16 gigawatts (GW). The first, in Swansea Bay, will 
generate 320 megawatts (MW). Three more will be 
built in the Bristol Channel. 

Bristol best?
Parts of the Bristol Channel have a maximum tidal 
range of 15 metres, the second highest in the world 
after the Bay of Fundy, Canada. Tides are caused by 
the difference in the gravitational force of the Moon 
on water on opposite sides of the Earth, with a small 
contribution from the Sun. The highest tides occur 
when the Sun and Moon are in line and their effect 
combines. These are called spring tides. The lowest 
tides, called neap tides, are when the direction of the 
Sun is perpendicular to the direction of the Moon.

As the water in the oceans moves it is deflected into 
circular paths because of the rotation of the Earth and 
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the position of the continents. These movements cause 
amphidromic points, which are like nodes with no 
change in water height. At other places, e.g. the Bristol 
Channel, the tidal effect is magnified. The range at 
the site in Swansea Bay varies between 7 metres and 
9 metres.

How would it work? 
A large wall is built enclosing the lagoon (Figure 1). 
When the tide comes in, the lagoon fills up. The turbine 
wicket gates are shut, the tide goes out, and when the 
head of water is large enough the gates are opened 
and water flows through the turbines, which turn the 

Swansea Bay

The Bristol Channel has the second-highest 
tidal range in the world

Can tidal power make a significant contribution to the UK’s future energy 
supplies? Carol Tear looks at how tidal lagoons can be used to generate 
electricity and why Swansea Bay has been chosen as a suitable site
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Further reading
Tidal lagoon power at Swansea Bay: 
www.tinyurl.com/zzyqnv2

The world’s five largest tidal power plants: 
www.tinyurl.com/lbxlc4y
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generators. At low tide the gates are shut and a head 
of water builds up outside the lagoon. When it is large 
enough the gates are opened, so that electricity is 
generated again (Figure 2).

It is a good idea?
La Rance tidal power station in France has been 
generating since 1966. It was the largest in the world 
until Sihwa Lake tidal power station in South Korea 
opened in 2011. During spring tides La Rance generates 
in both directions, though most power stations only 
generate in one direction. 
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Question
Use the data to calculate the magnitude of the 
gravitational force experienced by 1 kg of sea water 
on each side of the Earth’s surface:
a due to the Moon
b due to the Sun

Sun mass = 1.99 × 1030 kg 
Moon mass = 7.35 × 1022 kg
Moon orbital radius = 3.57 × 108 m 
Earth orbital radius = 1.48 × 1011 m
Radius of Earth = 6.38 × 106 m
G = 6.67 × 10–11 Nm2 kg–2

Your answers will show that although the 
gravitational forces of the Sun are greater, the 
difference on either side of the Earth is greater for 
the Moon.

All methods of generating electricity have an 
environmental impact, and you have only to think 
of how electricity is used in hospitals and for heating 
and cooling to realise that we need a secure supply. The 
operation of a tidal lagoon will not produce greenhouse 
gases such as carbon dioxide or methane, and there 
will be no radioactive waste after its lifetime of 120 
years. The impact on wildlife such as birds will not be 
as great as damming a river estuary, but it will have an 
effect on marine life. The effect on wildlife needs to be 
evaluated before more lagoons are approved.
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Figure 1 The tidal lagoon 
at Swansea Bay

Figure 2
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