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Development of Floating Type Current Turbine System Using Ocean Current Energy
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The Kuroshio is one of the ocean currents flowing near the coast of Japan throughout the year, and power generation technology using this
ocean current energy is now attracting attention in Japan due to its potential as a clean and stable energy source.

Toshiba has been engaged in the research and development of a floating type current turbine system, moored on the seabed and floating on the
sea. This system consists of large twin-turbines and a simple mooring for deep-sea deployment, and is expected to operate with a high level of system
utilization. We have developed a high-efficiency turbine blade suitable for the slow velocity of ocean currents and have confirmed its performance
through towing tank tests. In order to reduce environmental risk resulting from contamination by gearbox lubricating oil, we have also been developing

both a direct-drive permanent magnet generator without a gearbox and a seawater-lubricated plastic bearing.
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Velocity distribution of Kuroshio ocean current
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Floating type current turbine system
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Towing tank test using 1/50th scale model
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Conceptual diagram of floating type current turbine system
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Result of simulation of pressure distribution on turbine blade surface
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Results of turbine performance analysis
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Turbine undergoing performance test
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Result of simulation of magnetic flux density distribution of generator
under no-load operation
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Example of configuration of power train with seawater-lubricated plastic
bearings
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