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Time-domain distance protection for transmission lines of doubly-fed wind farms
based on waveform correlation analysis
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Abstract: The fault transient characteristics of a Doubly Fed Induction Generator (DFIG) are different from traditional
synchronous generators. The short-circuit current components of the former are complex. They may lead to the
deterioration of the operating performance of the distance protection based on the power frequency phasor. To solve the
problems of power frequency phasor based distance protection being applied in the transmission lines of double-fed wind
farms, a time-domain distance protection based on waveform correlation analysis is proposed. The principle of waveform
similarity and the standard of time window selection are analyzed. The rationality of the selected time window is verified
by simulation. Then, the time-domain distance protection criterion is constructed. A simulation model is built and tested
using the PSCAD/EMTDC platform. The simulation results show that the proposed time-domain distance protection is
basically unaffected by DFIG fault characteristics and has good performance under different types of faults.
This work is supported by the National Natural Science Foundation of China (No. 51877090).
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Fig.1 Simulation system of doubly-fed wind farm
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Table 1 Outgoing line parameters per kilometer
n/Q l,/mH c,/uF L/IQ l,/mH C,/uF

0.053 1.081 0.0132 0.291 2.74 0.008
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Fig. 2 Calculation result of the traditional comparison distance
relay using Prony algorithm and Fourier algorithm
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Fig. 3 Waveform similarity calculation results of each time
window length under different phase differences
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