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Analysis of harmonic interaction between internal units of direct drive wind farm
based on RGA and aff coordinate system

HAN Pingping, WANG Longjian, DOU Sheng, WANG Lei
(Anhui Provincial Laboratory of Renewable Energy Utilization and Energy Saving
(Hefei University of Technology), Hefei 230009, China)

Abstract: Harmonic interaction characteristics between current control loops of different units in the direct drive wind
farm are studied. Based on aff coordinate system, the Quasi-Proportional Resonance (QPR) controller is used to track the
input reference current of the direct drive wind turbine. Considering the digital delay of the inverter, the capacitive current
feedback active damping is used to suppress the natural resonance of the LCL filter. Combined with the wind farm
topology, a multi-input and multi-output transfer function matrix model of the direct drive wind farm is established. Based
on the principle of Relative Gain Array (RGA), the influence of different control parameters, equivalent grid inductance
and the number of grid-connected units on the harmonic interaction between the current control loops of direct drive wind
turbines in the direct drive wind farm is quantitatively analyzed. The direct drive wind farm model is respectively built on
Matlab/Simulink software and StarSim+PXI hardware-in-the-loop real-time simulation platform. Simulation and
experimental results verify the validity and correctness of the harmonic interaction analysis method and results.
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Fig. 1 Main circuit diagram of direct drive wind turbine
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Fig. 2 Control diagram of grid-connected current
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Fig. 3 Simplified control diagram of grid-connected current
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Fig. 4 Norton equivalent circuit of direct drive wind turbine
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Fig. 5 Topology of direct drive wind farm
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