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Analysis on the Impact of Power Electronic Equipment on the Automation Performance of Relay
Protection
Yong Li
Chn Energy Xinjiang Jilintai Hydropower Development Co., Ltd.

[Abstract] With the large—scale application of power electronic equipment in distribution networks, the
harmonics, nonlinear load characteristics, and fast dynamic response characteristics generated by such equipment
have a significant impact on the automation performance of relay protection. This paper conducts an analysis
from three dimensions: harmonic distortion, protection maloperation/refusal to operate, and setting value
adaptability. Combined with the characteristics of instantaneous current protection, time—limited instantaneous
current protection, and definite—time overcurrent protection, it proposes optimization strategies based on
harmonic monitoring, adaptive setting, and multi—source data fusion. Experiments show that by introducing
single—chip microcomputer technology to replace traditional relays, configuring Active Power Filters (APF),
and constructing harmonic blocking logic, the maloperation rate of protection devices can be reduced by 42%,
and the operation time can be shortened to less than 80ms, providing technical support for the stable operation
of smart grids.
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