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Research on sensorless control strategy of direct drive multi-phase PMSG wind power
generation system based on MRAS

HU Wei-hao, WANG Yue, LI Ming-xuan, LI Ming, WANG Zhao-an
(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A high power direct drive variable-speed constant-frequency wind energy conversion system based on multi-phase
permanent magnet synchronous generator (PMSQG) is researched. In order to reduce the current of each winding and each power
electronics converter, six-phase PMSG and multiple AC-DC-AC converters are used. A sensorless control strategy of six-phase
PMSG based on model reference adaptive system (MRAS) is researched. In this strategy, the PMSG is regarded as reference model
while the current model of PMSG is considered as adjustable model. The adaptive laws are designed so that generator speed and rotor
position are estimated at the same time. Maximum power point tracking (MPPT) control strategy based on step-changing climbing
method is also researched. This method has a fast dynamic response and a good steady state. Experimental results prove that the
proposed method is capable of precisely estimating the generator speed and rotor position under the condition of load change and
speed change. When the wind speed is changing, the proposed method can also track the maximum power point.
This work is supported by National High-tech R & D Program of China (863 Program) (No. 2012AA050206).
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Fig. 1 Structure of direct drive wind power
generation system
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Fig. 2 Vector control strategy of generator-side converter
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Fig. 3 Structure diagram of speed identification
based on MRAS
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