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Tidal Current Power Generation By Making Use of a Bridge Pier

Yusaku KYOZUKA, Tomohiro GUNJI and Hisanori WAKAHAMA
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There are several kinds of energy resources in the ocean but the utilization of the ocean energy
is far behind the other natural energies such as solar and wind. A feasibility study on the tidal
current power generation by making use of a bridge pier in the narrow strait is introduced in this
report. There are several advantages to making use of a bridge pier for the tidal power generation.
Current velocity increases near the pier, therefore the tidal power generation becomes more efficient
because the power is proportional to the cubic of the current velocity. Furthermore, the pier is
convenient for the maintenance of the hydraulic turbine and the power unit. The project is now
underway at the Ikitsuki Bridge in Tatsuno-Seto Strait of Nagasaki Prefecture, where the tidal
current was measured by the bottom mount ADCP for one month. The numerical simulations of the
tidal current were conducted by the MEC Ocean Model, and the results were compared with the
measurements. A long term estimation of the tidal current power is presented and the variation of

the power by the lunar period is discussed.
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Fig.1 Panoramic landscape of Ikitsuki-Bridge
from Ikitsuki-Island
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Fig. 2 Configuration of Gyromill, Generator and bridge
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Fig.3 Bridge pier and the FEM meshes (N=8876)
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Fig. 4 Velocity distribution around a pier (Free-Slip)
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Fig.5 Velocity distribution apart from bridge pier
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Fig. 6 Calculation area (70km X 70km)
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Fig.7 Velocity distribution near Tatsuno-seto in ebb
tide
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Fig.8 Hodograph of the velocity near Tatsuno-seto

by the simulation
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Table 1 Tidal constants of surface elevation

Amp. (m) % Phase(d)
Mo 0.698 45.8 221.0
NP 0.452 29.7 279.4
Ki 0.182 12.0 271.8
(O] 0.191 12.5 145.3
Sum. 1.523 100

Table 2 Tidal constants of current velocity at
2.9 m above the bottom

Amp. (m/s) % Phase(d)
M 0.844 47.0 181.1
S 0.423 23.7 233.8
K1 0.286 15.4 224.6
(O]} 0.256 13.8 94.1
Sum. 1.809 100
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Fig.12 Comparison of the power between observation and reproduction by tidal components
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