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What is a Tidal Lagoon?

A tidal lagoon is a power station that generates electricity from the natural
rise and fall of the tides. Tidal lagoons work in a similar way to tidal barrages
by capturing a large volume of water behind a man-made structure which is
then released to drive turbines and generate electricity. Unlike a barrage,
where the structure spans an entire river estuary in a straight line, a tidal
lagoon encloses an area of coastline with a high tidal range behind a
breakwater, with a footprint carefully designed for the local environment.

As the tide comes in (floods) the water is held back by the turbine wicket
gates, which are used to control flow through the turbine and can be
completely closed to stop water entering the lagoon. This creates a difference
in water level height (head) between the inside of the lagoon and the sea.
Once the difference between water levels is optimised, the wicket gates are
opened and water rushes into the lagoon through the bulb turbines mounted
inside concrete turbine housings in a section of the breakwater wall. As the
water turns the turbines, electricity is generated.

The water in the lagoon then returns to closely match the same level as the
sea outside. This process also happens in reverse as the tide flows out (ebbs)
because the turbines are ‘bi-directional’ and so electricity can be generated
from the incoming and outgoing tides. We can hold the tide within the

lagoon for approximately 2.5 hours as the sea outside ebbs and the head
builds.

As the tides rise and fall naturally, with no requirement for fuel, tidal power is
truly renewable and, unlike other forms of renewable energy, is entirely
predictable. As there are always two high and two low tides every day, tidal
lagoons will generate electricity over four periods a day, every day of the
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year. As we hold the tides for 2.5 hours four times a day, we can generate
power for up to 14 in every 24 hours. The height and time of the tides can be
predicted years in advance to a high degree of accuracy, allowing the precise
operation of the lagoon on each tidal cycle to be optimised well in advance.

Generating on the flood tide

Holding period at high or low water
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Basin

Generating on the ebb tide

The lagoon wall

The primary purpose of the lagoon wall is to ‘dam up’ the ebb and of flood
tide. To achieve this, the wall is required to have a very low permeability
(leakage rate) to prevent the tide from escaping through the wall rather than
flowing through the turbines. By constructing the central portion of the wall
from a dense sand or gravel, and protecting it against the incoming waves and
weather degradation with large armour rock, the wall will function as
intended.

This type of wall is commonly known as a rubble mound breakwater with a
sand core and is similar to many seen in coastal defence schemes and harbour
breakwaters throughout the world. The wall will be constructed using proven,
well established, marine construction methods. By partnering with leading
global engineering consultancies, as well as consultation with specialist
marine construction companies, we have ensured a robust, constructible and
expert approach to our lagoon wall design.
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The concrete structures housing the turbines and sluice gates are built so that
the turbines are permanently submerged.

The size and shape of the lagoon depends on a lot of factors. As well as the
tidal range, the water depth, sea conditions, environmental impacts and
navigation all have a big influence on which locations are suitable to build a
lagoon.

Swansea Bay Tidal Lagoon will have a breakwater of around 9.5km, enclosing
an area of 11.5km? and including 16 turbines. Our future fleet of lagoons will
have longer walls, larger enclosed areas and potentially multiple turbine
houses, allowing us to generate even more renewable energy. You can find
out more about each of our lagoon proposals on our Projects page.
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