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Design of High-efficiency Converters for Large Direct-drive Wind Turbines

ZENG Xiangjun, ZHANG Hongtao, LI Ying, FANG Luguang, YANG Xu
(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, Shaanxi Province, China)

ABSTRACT: The stator voltage of generator is usually 690V
for large MW direct-drive wind turbine so that the current
rating is very high. As a result, the full-size converters are
difficult to be designed and manufactured, moreover, the
efficiency problem is considerable. This paper proposed a
the multiphase
synchronous generator (MPPMSG) with hybrid three-level
full-size converters, which is thought as an alternative for the
traditional three-phase PMSG with the shunted two-level
converters and expected to offer better harmonic properties and
efficiency. The paper discussed the parameter design of the
different converters used in the proposed system. And the

solution based on permanent magnet

harmonics, efficiency and costs were compared with the
traditional two-level system.

KEY WORDS: direct-drive wind turbine; full-size converter;
three-level converter
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Fig. 1 Proposal of multiphase PMSG with hybrid
three-level full-size converters for wind turbine
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Tab. 1 Selection of IGBT and diode for different converters
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Fig. 3 Ripple voltage coefficient K of DC bus capacitor
and fly capacitor at different modulation and phase angle
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