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Fig.1 Test system of wind farm outgoing
transmission line protection
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Fig.2 System currents and wind farm currents
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Fig.4 Transient equivalent circuit of
induction generator
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Fig.9 Result of distance element based on
Fourier phasor algorithm
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Impact of wind farm integration on relay protection(6):analysis of
distance protection for wind farm outgoing transmission line
ZHANG Baohui,ZHANG Jinhua,YUAN Bo,WANG Jin,HAO Zhiguo
(School of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710049, China)
Abstract: Based on the basic principle of induction generator,a simplified three-order dynamic model of
induction generator is established in dq rotating coordinates. The mechanism of main frequency inconsistency
between voltage and current of wind farm outgoing transmission line is analyzed from the perspective of
electric circuit,which affects severely the action performance of phasor distance protection element based on
power frequency Fourier algorithm. Prony algorithm and some others are used to extract the power frequency
component of measured voltage/current by protection and the rotor speed frequency component for
accurately detecting the fault line impedance. The distance element,which employs the differential equation
algorithm based on the time-domain differential equation model of transmission line,is not affected by the
signal frequency. Simulative results with PSCAD/EMTDC show the correctness of analysis.
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