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New Control Strategy for Unit Power Factor Stand-alone Synchronous Wind Turbine
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Abstract: Aiming at the problem of excessive reactive power capacity of stand-alone direct-drive permanent
magnet wind power system generator-side converter, a new control strategy for unit power factor of permanent
magnet synchronous wind turbine was proposed. In this control strategy, firstly, the synchronous rotating
coordinate system was based on the rotor field orientation of the motor. Secondly, the d-axis current i, was solved

when the reactive power was zero. By analyzing the i, and the space vector of the permanent magnet synchronous

sd

motor, a new type of i, direct setting scheme under the vector control of permanent magnet synchronous motor was

sd
designed. At the same time, in order to reduce the harmonic current and the motor loss, the proportional integral
resonance (PI-RES) current inner loop control was introduced and its parameter design was given. Finally, in order
to meet the stand-alone control requirements, PI voltage outer loop control was designed and its parameter design
was given. The simulation results show that the harmonics of the motor output current have been significantly
improved using the PI-RES control. Compared with the traditional control method, the new control has a simple
control structure, but has a faster response and less reactive power fluctuations, which verifies the feasibility of the
design for the control strategy and the correctness of the parameter design.

Key words: stand-alone type wind power generation; unit power factor control; vector control; proportional

integral resonance(PI-RES) control
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Fig.1 Main circuit structure diagram of machine side converter
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Fig.2 Motor space vector diagram
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Fig.3  Structure of the current inner loop
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Fig.7 The control system of stand-alone permanent magnet direct drive wind power and its generator side
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