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A Study on Tidal Current Energy in the Sea near Wando
Chang-Jo Yangt
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Abstract: With the worldwide trend of controlling the utilization fossil fuels inducing
global climate change, many efforts will have to be made on securing stable supply of
the energy due to UNFCCC. Tidal currents are a concentrated form of gravitational
energy. Tidal current resource is significant, but limited locations. Technical and
economic feasibility demonstration is the next needed step in the technology
development process. So, we investigated overview of tidal in—stream energy in the sea
near Wando, and then analytically estimated tidal energy resources and annual energy
output of TECS arrays.

Key words: Ocean energy, Tidal current, TECS(Tidal Energy Conversion System),
ADCP(Acoustic Doppler Current Profiler), Available energy density, Annual energy
output
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Figure 1: Flow chart for sea depth measurement.
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Table 1: Tidal velocity surveying information.
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Figure 2: ADCP deployment point(pcl, pc2).
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Peak tidal velocity and orientation.
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Table 6: Estimated rotor dimensions and relative
spacing of MECSs within the sea near Wando

Rotor Lateral spacing | Downstream spacing
diameter | between MECSs between MECSs
(m) (m) (m)
16 2.5D 10D

Table 7: Parameters used to design an MECS array
that can be installed in the sea near Wando.

Rating of rotor | Number of | Swept | Energy density
(MW) arrays | area (m) (kWh/m?)
05 5,000 1,004,800 8,751
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Annual energy output (ET) (4)

= Cp X Energy density (kWh/m?)
X MECS swept area (m?)
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Figure 5: Layout of the Wando MECS array.
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