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Research on Optimization Control of Direct Drive Wind Turbine Converter Based on

Virtual Magnetic Link Orientation
ZHAO Yifu,ZHANG Guangbin

(School of Electric Power Engineering , Kunming University of Science and Technology ,
Kunming 650500, Yunnan , China)

Abstract: In response to the existing problems of traditional diode based clamp type wind turbine inverters, a
hybrid clamp type structure was introduced. Based on the analysis of its working principle, a method for switching
the switch state and a vector optimization selection method that can avoid modulation waveform burr line voltage
were proposed, achieving balanced control of clamp capacitor and DC bus capacitor voltage. A third-order low-pass
filter method with initial angle calculation was proposed to optimize the virtual flux orientation control strategy for
the control of hybrid clamp type rectifiers in the unit. A direct power tracking control method for rectifiers based on
improved virtual flux orientation was also presented. Finally, simulation and experiments were conducted on the
system, confirming the correctness and effectiveness of the proposed method.
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Fig.1 Topology of permanent magnet direct drive wind turbine with hybrid clamping structure
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Fig.2 Topology structure of dual clamp three-level inverter
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Fig.3  Current path analysis( 1+ switch state)
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Fig.4 Current path analysis(0+ switch state)
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Fig.5 Schematic diagram of voltage space vector
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Fig.7 Location determination result of sector
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Fig.8 Equivalent circuit of rectifier
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Fig.10 Rectifier optimized magnetic flux observer
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Fig.13 Simulation results
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