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Direct drive, variable-speed generators and rectifiers are studied for three different renewable energy sources; wind power, marine current power and wave power. The generator is adapted to the relatively slow movement of the power source for increased system reliability. The conventional, fast rotating machine is substituted with a low-speed, direct drive generator. The system for wave power involves a linear generator. Wind and marine current applications involve low-speed, rotating synchronous generators. Power fluctuations have to be taken into account since the power sources are studied considering direct drive applications. The inherent speed variations of the three different power sources are considered and discussed.

System properties for the three generators and rectifiers are simulated and presented. The systems are studied for different loading conditions; nominal load, part load and over load, with special consideration to the DC-voltage level of the rectifier. The impact of the DC-voltage level on the power output is investigated. It is concluded that optimisation of the DC-voltage level is of great importance for the system efficiency.

