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on orientational circle and polygon equation
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on orientational circle and phase—comparison equation
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Table 1 Different frequencies current provided by doubly fed

wind turbines during grid fault
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Table 2 Calculation results of different frequencies Fourier
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Comparison of manufacturers’ power frequency distance
protection algorithms with high proportion of renewable energy

Wang Danfeng', Liu Sumei', Zheng Ran?, Li Wei®, Yu Zixuan'
(1.School of Technology, Beijing Forestry University, Beijing 100083, China; 2.Jinhua Power Supply Company
(State Grid Zhejiang Electric Power Co.,Ltd), Jinhua 321000, China; 3.State Key Laboratory of Power Grid Safety
and Energy Conservation (China Electric Power Research Institute), Beijing 100192, China)

Abstract; With the increasing connection of renewable energy power plants (REPPs), there are
some problems that power frequency distance protection criterion cannot identify grid faults.
Therefore, this paper focuses on the extraction algorithm of power frequency and protection
criteria in the device, and analyzes the adaptability of distance protection algorithms from different
manufacturers with high proportion of renewable energy power plants. Regarding the power
frequency extraction algorithm, the aperiodic component characteristics of the short—circuit current
provided by different renewable energy power plants were explored. The error of Fourier algorithm
caused by the influence of harmonic was further derived. For the protection criteria, the
adaptability of directional circle, polygon, phase comparison, and power frequency variation
distance protection was compared and analyzed, and the distance protection criteria that can be
well applied to high proportion of renewable energy power plants were clarified.

Keywords: renewable energy power plants; distance protection operating equation; fundamental

frequency extraction; short—circuit current; harmonic component
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