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Comparison of System Concepts for Variable Speed Constant
Frequency Wind Turbines

LIUHong-wen, WANG Li-peng, TANG Jian-ping
(CSR Zhuzhou Institute Co.,Ltd., Zhuzhou, Hunan 412001, China)

Abstract: The characteristics of variable speed constant frequency doubly-fed wind turbine, direct-drive wind turbine and semi-direct-
drive wind turbine are described. According to the dataof U.S. National Renewable Energy Laboratory's report, the quantitative comparisons
of different types of 1.5MW wind turbines are carried out based on some indicators such as annual power output, operation maintenance costs
and cost of energy (COE) .The results show that DFIG islight, low cost and low annual power output with standard components. The cost of
direct-drive wind turbine is highest, but the maintenance cost is low. Semi-direct-drive wind turbine is a very competitive model with low COE,
high annual power output, but not very high maintenance cost, which will be applied more widely.
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Fig. 1 Doubly-fed wind turbine
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Fig. 2 Direct-drive wind turbine
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Fig. 3 Semi-direct-drive wind turbine ( Single permanent
generator with a single-stage speed-increasing gearbox )
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Tab. 1 Cost comparisons of various wind turbines™
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Fig. 9 Rotor current waveform
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