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Abstract

With the rapid development of the new energy industry, renewable energy sources such as wind power and photovoltaic power
generation have seen increasing installed capacity, gradually becoming indispensable components in modern power systems.
However, new energy generation units often exhibit characteristics including significant output fluctuations, low prediction accuracy,
and complex power electronic device properties, which frequently lead to special transient faults during grid integration. These faults
feature low instantaneous peak values but rapid decay rates, accompanied by substantial higher-order harmonic components, posing
substantial challenges to traditional substation relay protection devices. Conventional relay protection systems typically operate
in isolated modes, relying on pre-set fixed parameters for configuration, which may result in misjudgments or functional failures,
thereby compromising grid safety and stability. This paper analyzes the necessity of implementing coordinated relay protection
control in substation systems under new energy environments based on practical engineering applications.
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