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Relay protection setting calculation of wind farm collector lines considering
wind turbine increased short-circuit current

GONG Yongzhi', TAO Ye', XU Chuanmin', LUO Zhengya', XU Yan®
(1. Lincang Power Supply Bureau of Yunnan Power Grid Co., Ltd., Lincang 677000, China;
2. Department of Electrical Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: The current protection setting calculation of wind farm feeder lines is based on sensitivity setting at the end of
the feeder line. It will result in high sensitivity and low selectivity of the protection when a weak power grid is connected
and the feeder line is longer. Thus there is a risk of relay protection mis-operation. First, this paper analyzes the influence
of low voltage ride-through on the short-circuit current of wind turbines, and studies the main factors affecting the
short-circuit current of wind turbines. Secondly, a typical relay protection configuration of the wind farm is introduced.
The protection areas in a wind farm are divided. The protection configuration rules of feeder line current protection are
studied. Then the risk of protection mis-operation of the feeder line current protection of wind farm is analyzed. The
causes of the mis-operation of the feeder line current protection are studied during the feeder head-end wind turbine fault
or the adjacent feeder lines head-end fault. Based on the above theoretical analysis, a secondary verification method for
the current protection setting calculation of the wind farm feeder lines is proposed and a calculation example is given.
This work is supported by National Natural Science Foundation of China (No. 51307059).
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Fig. 1 Short circuit current transient of wind turbine with crowbar
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Fig. 2 Typical grid structure and protection configuration

of wind farm
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Fig. 3 Simplified circuit model of the wind farm with

short circuit fault in feeder line
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Fig. 4 Simplified circuit model of the wind farm with short

circuit fault in wind turbine generator
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Fig. 6 Simulation case based on practical parameters of wind farm
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