a guide to aquatic renewable energy technologies

Tidal Impoundment

Resource Location

Energy Source
Tides are caused by the gravitational pull of the moon
and sun on the seas. This creates a daily cycle of rise
and fall in sea level, and the resultant upstream flows
and downstream ebbs in tidal inlets and river estuaries.
Tidal impoundment technologies use the gravitational
potential energy of heads of water trapped in basins to
generate power.

Tidal impoundment technologies are best located in
shallow waters with a high tidal range. Tidal ranges
increase substantially towards the coast. Local
topography can enhance the tidal range in places
to produce local hot spots, particularly in large
estuaries where the best tidal ranges tend to be
found. This is mainly caused by shelving of the
seabed and funnelling of the water by the estuaries.
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Key energy processes are shown
over the landscape below.

Technology Scale
and Deployment Arrangements
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Tidal ranges can be increased substantially
in areas such as estuaries, where the
upstream tidal flows are funnelled into a
relatively narrow channel.
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Tidal barrages and lagoons are large single installations, unlike
other technologies such as wave devices or offshore wind
turbines which are relatively small modular devices often installed
in arrays or groups. The size of the area which may be
impounded in both barrage and lagoon schemes is very site
specific, and will depend mainly on local topography, environment
and cost. Existing tidal barrages range in size from a few
hundred kilowatts to the 240 megawatt La Rance Tidal Power
Station in Brittany, France. Several new tidal barrage and lagoon
schemes have been considered around the world which range
in size from several megawatts to several gigawatts.
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Useful heads of water can be created in areas
with a high tidal range by impounding the inflow
or outflow of water, as the tide rises or falls.

LA RANCE TIDAL POWER - FRANCE
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History and Development
Tidal energy has been used for over a
thousand years, mainly for grinding grains in
Ôtide millsÕ. These early tide mills were a type
of water mill which would be situated on a
tidal inlet or river estuary. A basin would be
filled on the rising tide, and the water
impounded as the tide began to fall.
The water would then be released to turn
a water-wheel.

Technology Types
The concept of tidal impoundment
power plants is to impound large
volumes of water in an area in which
a head difference can be created,
and then to let water flow in to or out
of this area through low-head
hydroelectric turbines. The plants can
be operated on ebb or flood tide
generation, or both. The most
commonly used method is ebb
generation. Here, as the tide comes
in water would flow in through sluice
gates. The sluices are then closed
and the tide begins to ebb. When the
water level outside the barrage is low
enough to create a suitable head, the
sluices are opened and the water in
the impounded area is released back
to the sea through the turbines.

Copyright © 2008 Aquaret Consortium

There are two broad technologies
used to impound tidal waters Ð
barrages and lagoons.
Tidal lagoons can be further
differentiated into bunded lagoons
and offshore lagoons.

Tidal Barrages involve building a
dam across an estuary with a high
tidal range, therefore creating an
impoundment upstream of the
barrage. Tidal barrage power plants
employ largely the same concept as
conventional low-head hydro dam
power plants and are similar in
appearance.
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This concept has remained largely unchanged
in modern tidal power plants; however the
early water-wheels have given way to highlyefficient hydroelectric turbines first developed
during the 19th century. Since then, the idea
of constructing dams to exploit tidal power
on a much larger scale has emerged.
Construction of the first commercial-scale
modern tidal power plant was completed in
1967, situated on the Rance Estuary in
Brittany, France.

Bunded Tidal Lagoons are
impoundments constructed against
the banks of a tidal estuary or basin,
in shallow water areas. They operate
in a similar way to tidal barrages
except that they would not fully
obstruct an estuary.
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Offshore Tidal Lagoons are the
most recent proposal which, if proven,
would be capable of moving beyond
the strict geographic walls of tidal
estuaries and basins. They are a
completely artificial offshore
impoundment, and would be built on
tidal flats in high tidal range areas.
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