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Summary

Tidal energy resources and the technologies for extraction of power from them are
reviewed. Economic and environmental impacts are discussed.

1. Resources

Tidal forces are due to the gravitational attraction between the Earth (with the water
surrounding most of it) and other bodies in the Solar System, notably the Sun itself and
the Moon. They would contribute a maximum tide amplitude of 0.16 m and 0.36 m
respectively, if the Earth was totally covered by oceans and if the tidal motion were not
coupled to the Earth's rotation. In this case, the period would be a solar or lunar day. In
practice, the interference with shoreline profiles leads to a considerably more complex
tidal pattern, with maximum amplitudes at certain locations of up to 12 m. The phase
difference between solar and lunar tides gives rise to the neap and spring tide
phenomenon, but maximum coherence of the two main tidal forces will occur only
every 1600 years (which happened last in 1433, cf. Sgrensen 1979).

The energy dissipated from tidal waves due to friction against continents has been
estimated by King Hubbert (1971), and if it is assumed to correspond to the total energy
input by the celestial forces, these can be estimated to some 3 TW (see Figure 1), i.e.
similar to that of wave power, globally.

Maximum tidal range and estimated power associated with a given area (e.g. an inlet)
are given for selected locations in Figure 2. The power is calculated as

P =gd AHYT
Where g is the gravitational acceleration at the Earth's surface, d the density of water, A

the area considered, H the height difference between high and low tide, and T the tidal
period (Serensen 1979). Tidal power stations have been considered or built at all the
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locations indicated in Figure 2.
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Figure 1. The natural energy cycle of the Earth (TW) (Sgrensen 1979).

Figure 3 gives a more detailed map of the tidal ranges H in Northern Europe, exhibiting
in Severn Strait and the La Rance Bay some of the highest tidal ranges in the world. The
condition for exceptionally high tides to occur in a given inlet is the creation of a
resonant condition. This has been investigated by Wehausen and Laitone (1960) and
they find that the simplest condition for resonance is L =35 000 VD, where L is the
length of the inlet and D its depth. Estuaries, such as the Severn, fulfill this condition

very well.

The total exploitable tidal resource in Western Europe is estimated at 54 GW or roughly
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100 TWh per y, 90 per cent of which is evenly split between the UK and France
(Cavanagh et al. 1993).
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Figure 2. Tidal range and estimated average power level for a number of proposed
barrage sites (Sgrensen 1979).
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