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Method of Differential Protection for Double-fed Wind Farm Outgoing Transformer Based on

All-phase Fast Fourier Transform
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(State Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology, Ministry of Education,

Northeast Electric Power University, Jilin 132012, China)

Abstract: The short-circuit current provided by a double-fed wind farm under the LVRT strategy has a bias frequency
characteristic, which leads to a long delay in the action of the conventional differential protection of the sending trans-
former. To address these problems, firstly, the short-circuit current characteristics of double-fed wind turbines under
LVRT strategy and its bias frequency characteristics are analyzed, and the influence of the Fourier frequency algorithm on
the extraction of the second harmonic component of the wind farm send-out transformer is investigated; secondly, the
adaptability of the traditional differential protection in the send-out transformer of double-fed wind farms is analyzed; and
then, a new differential protection method for the send-out transformer of double-fed wind farms based on the full-phase
fast Fourier transform is proposed. Finally, the proposed method is validated by PSCAD/EMTDC simulation, and the re-
sults show that the new method can be utilized to not only correctly recognize the excitation inrush current, but also
improve the rapidity of the differential protection in case of internal faults.

Key words: double-fed wind farms; outgoing transformer; all-phase fast Fourier transform; interharmonic; differential
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Fig.1 Schematic diagram of the wind farm delivery system
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Table 1 Single double-fed wind turbine parameters
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Table 2 Wind farm delivery system parameters
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Fig.11 Simulation waveform and differential protection

operation of excitation surge
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