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Study on operating behavior and suppression strategy of doubly-fed induction generators
wind turbine under harmonic grid voltage conditions

GAO Jun, WANG Lei, ZHOU Wen, GUO Jie, MENG Liang
(State Grid Hebei Electric Power Research Institute, Shijiazhuang 050021, China)

Abstract: As the stator current will distort and electromagnetic torque of the doubly-fed induction generator wind turbine
(DFIG-WT) will pulse due to low order grid harmonics voltage, the mathematical model of DFIG under the 5th and 7th
order harmonics grid voltage is built, and the stator current and electromagnetic torque pulsation problems caused by the
harmonics distortion is analyzed. The dual-loop closed control strategy based on rotor current PIR regulator is designed to
suppress stator current harmonics and electromagnetic torque pulsation by the control target analysis. A 1.5 MW
DFIG-WT is modeled in Matlab/Simulink, and the harmonic operating and suppressing process of DFIG-WT is simulated.
And the field test is carried out on the 1.5MW DFIG-WT by grid harmonic generation equipment. The simulation and
experimental results support the theoretical analysis and verify the proposed control strategy.
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Fig. 1 Vector of fundamental, 5th and 7th harmonics

under rotation (dq) coordinate frame
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Fig. 2 Equivalent circuit of DFIG based on stator voltage

oriented in forward synchronous coordinate system
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Fig. 3 Bode chart of PIR and PI controller
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Table 1 Simulation analysis parameters of 1.5 MW wind turbine
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Fig. 6 Simulation diagram of harmonic operation for DFIG-WT
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Fig. 7 Simulation waveforms of harmonic operation and
suppression of DFIG-WT
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Fig. 8 Test schematic diagram for wind turbine harmonic testing
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