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Tidal energies

• Origin of tides.

• Conversion of tidal range to power: Potential, principle of 
conversion, sample cases, design and calculation; environmental, 
economic and social impacts

• Conversion of tidal current to power: Potential, characteristics 
of tidal current, principle of conversion, turbines, design and 
calculation; environmental, economic and social impacts
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Tidal power

Origin of tides

Two Types : Tidal range and tidal current

Possible resource
Principles and magnitudes
State of development
Environmental consequences



Tidal flows

Generation of tidal flows: gravitational pull of moon and sun



Tidal: Arrangement of power extraction

• ebb
• flood
• both ebb and flood
• capacity [m3] versus 

height [m]



Tidal range: Resource around  UK

Yellow : 7-8 m
Red : 6-7m 

Reproduced from http://www.renewables-atlas.info/ © Crown Copyright

Total UK Resource: <50 
TWh/year

Severn  17 TWh/year
Mersey  1.4 TWh/year



Tidal range: Schemes for the Severn Estuary



Practical tidal range power

Low head turbine

Barrage at La Rance, France (60 MW)

From Aggidis, 2011



Costs and timescales for Severn Barrage scheme

Length (Cardiff to Weston) : 16 km

Power: 8 GW
Energy: 15.6 TWh / year
Construction time: 15 years
Carbon pay-back time:  2.6 years
Cost: £30 bn 
Net Present Value:   - £ 4.6 bn     10%
Cost of electricity: 312 £/MWh

http://www.decc.gov.uk/assets/decc/what%20we%20do/uk%20energy
%20supply/energy%20mix/renewable%20energy/severn-tp/621-
severn-tidal-power-feasibility-study-conclusions-a.pdf



Environmental and infrastructure effects of the Severn Barrage

• Transport link

• Energy storage

• Fish migration 

•Destruction of wetland, and hence bird habitats

•Silting effects unknown, but some flood defences

•Access to ports



Principles of tidal range power (ebb generation)

t gW PQhh= DElectrical power generated by turbines
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Magnitudes for tidal range (Bridgwater Bay)
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Electrical power?

Alagoon= 95 km2
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Tidal current : Resource in UK

Yellow : 1.75-2.00 m/s
Red : 1.00-1.25 m/s 

Exploitable resource:
18 TWh in the year

Potential resource:
100 TWh in the year

Reproduced from http://www.renewables-atlas.info/ © Crown Copyright



Estimated at 200 TWh in the year

Tidal current : worldwide resource

Chiefly around
Canada
Japan
Korea
China

UK



Tidal current 



Tidal current 



Tidal current parameters
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Wind Tide

Density / kg/m3 1.2 1000

Rated velocity / m/s 14 2

Diameter for 1 MW/m 49 31 Betz limit
Cp=0.59



Horizontal-axis tidal turbines

 
Hammerfest strom

Tidal stream system

Lunar energy ‘Rotech’



Vertical-axis tidal turbines

Enermar ‘Kobbold’ Turbine Blue Energy International ‘Davis’ 
Turbine

Neptune Renewable Energy 
‘Proteus’

TidalFlow Power ‘Hunter’ 
Turbine



The Hunter turbine concept



Tank testing at QMUL and in the Thames by Master students from a Silver Fleet Jetty

Proposed 10 kW 
land-based test installation Possible method of deployment

at large scale

The Hunter turbine development

Supervisor:
Prof Chris Lawn



Environmental issues for tidal current

• Shipping hazard

• Damage to mammals and fish

• Stirring up silt

• Restricting flow and hence flooding/draining estuaries


