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4 No. 3MW wind turbines are co-located with =
a rectilinear array of 20 No. 1MW tidal
turbines over an area approx. 1100m x 360m

As part of a wider project to investigate possible cost reduction from offshore marine
renewable energy, a model for energy resource assessment of co-located wind and
tidal stream turbines has been developed. Time variation of supply from the farm

and variation of mean loads on the support structure are presented for the combined (Fi9. 5_)' |
deployment to inform viability. Combined Annual Yield = 96.4 GWh
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pply vs. demand for a Summer neap tide.

« (FIg. 6b). For the example day shown, supply
from the wind turbines also tails off as demand
Increases over hours 7-9 of the day.

40 T

superposition method [3] Is employed.
The method predicts transverse
streamwise velocity profiles (Fig. 2), i
across the projected area of downstream
turbines to within 2%. Flow velocity
Incident to downstream rotors spanning
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However, during a spring tide and windy day, the
combined supply magnitude is much greater and
regularly meets the demand curve (Fig. 6c).
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the wake and bypass flow is less well 4] Fig. 6¢) - Supply vs. demand for a Winter spring tide. Phasing of the tides means that the supply
predicted due to transverse velocity shear. p . B Wing - Tidal Combined peaks move by approx. 1 hr, daily.
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The Influence of alternative yaw control strategies on tidal farm energy vyield iIs I
considered. The approaches considered are: Fixed, Slack-tide and Continuous yaw
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Continuous Yaw (e.g. il)?ﬁkggif yaw strategy offers a compromise between energy yield and mechanical
Tidal Energy Ltd.) N B PISXILY. . . N .
« Combined supply repeatedly meets electrical demand during a spring tide but during
Fig. 4 — How each yaw strategy is implemented [5]. a neap tide will be almost entirely dependent on wind.
Energy vield for each approach is compared (Table 1) for a small array of 2 rows 5 No. * Wind loads govern the bending moment of the combined support structure.
1MW tidal turbines. The relatively low capacity factors (compared to 0.35 typically for  Validity of superposition for yawed turbines & the effect of support structure on array
offshore wind[6]) are due to the tidal current being below cut-in speed for over 45% of wake interaction and individual device loading will be assessed experimentally.
the time. The continuous yaw system generates 25% more yield than the fixed system. « Design load characterisation and investigating possible shared electrical
However, the slack tide system only yields 3% less than the continuous and so may iInfrastructure will help to establish approximate LCOE.
offer a suitable compromise, although discrepancies may differ for layouts optimised for
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