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Labor-Saving Inspection Technologies for Reduction of Operation and Maintenance Costs at Offshore Wind Farms
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More offshore wind farms than ever before are being built as a major renewable energy source with the goal of achieving carbon neutrality by
2050. For mass introduction of offshore wind farms to succeed, labor-saving technologies are essential to reducing operation and maintenance
(O&M) costs, which account for more than 30% of the total operating costs.

To rectify this, Toshiba Energy Systems & Solutions Corporation has developed the following labor-saving inspection technologies for offshore
wind farms: (1) technology to automatically inspect the exterior of wind turbines using drones equipped with a camera, and (2) technology to

remotely inspect the interior of wind turbine nacelles using remote access devices. We have confirmed the effectiveness of the former technology

through demonstration experiments using onshore wind turbines as well as the basic functionality of the latter technology.
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Overall processes to automatically inspect exterior of wind turbine using drone
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Drone circling for estimation of wind turbine position and attitude
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Testing of drone follow-up control for swaying simulated blade
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Autonomous drone landing on simulated swaying port
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Demonstration tests using onshore wind turbine
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Nacelle inspection devices and remote access device
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Drone attached to adsorption unit for nacelle inspection
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Mobile manipulator and remote controller for nacelle inspection
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Configuration of monitoring and analysis system for offshore wind
farms
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Example of wind turbine blade inspection image analyzed by
artificial intelligence (Al)
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