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Abstract

In this paper, based on a 10MW brushless doubly fed generator (BDFG) used for offshore wind turbine, three rotor structure with different spiders
are designed. The three rotors under idle state and rated operation condition are simulated by FEA respectively. According to compare the simulation
results, the rotor which spider has four webs Is selected. Finally, the selected rotor under super-synchronous and sub-synchronous operation condition
IS also simulated. The simulation results verify the reliability of the designed rotor further.
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BDFG is novel wind power generator with many advantages, such as high reliability, brushless, low cost, and smaller capacity of
the required converter and so on, therefore, It has a broad application prospect in variable speed constant frequency (VSCF) offshore
wind power generation system. In recent years, MW-class generators for offshore wind turbine has becoming the research hot-pot.
Due to the large volume and weight of MW-class generators, if the common-used solid rotor Is selected, there will be some
difficulties In the process of transportation and installation, and the cost of production and installation is higher. In order to reduce
the weight and cost of the generator, It Is significant to research the rotor structure of MW-class generator.
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The designed rotor consists of three parts, 1.e., magnetic barrier rotor, insulation layer, and rotor spider. The 3-D structure MPa mm 5.Conclusion
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diagram of rotor Is shown in Fig. 1. the used material of three part is alloy steel, aluminum, and Silicon sheet from inside to e 0 asaee In order to verify
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2. Design of Rotor Structure

ST :g;g:SMax 6. From the simulation FEA. According to compare the simulation
70.236 i results, it can be known results, 2# rotor Is selected. Finally, the
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Three rotor is designed, the difference of the 22,643 0.23986 reliability of the the reliability of the designed rotor further.
three rotor is that the web number of the three rotor o cosress M l iy designed  rotor s

verified further.
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spiders is 3,4, and 5 respectively, and as shown In

Fig. 2. (a) Stress (b) Deformation

Fig.7 Stress and deformation under sub-synchronous operation condition

Fig.2. Section view of rotor spider
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