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Adaptability Analysis of Relay Protection of Transmission Lines Under Grid-Connected Conditions of Photovoltaic
Clusters
Chao Jiang, Yafei Zhou, Kun Yang
Sichuan Energy Construction Group Co., Ltd.

Abstract: Large-scale grid integration of high-proportion photovoltaic clusters changes the fault electrical characteristics of
traditional power grids due to the power electronic regulation characteristics of inverters. Relay protection settings originally
designed for synchronous units are no longer adaptable to new operating conditions, resulting in reduced protection sensitivity
and inaccurate fault location in practical engineering. Taking the outgoing transmission lines of high-voltage photovoltaic
clusters as the research object, this paper establishes a multi-dimensional operating condition evaluation system based on
the short-circuit ratio, fully considering multi-machine response differences of photovoltaic units and long-line capacitive
harmonic disturbances. The failure mechanism and adaptive boundary of various relay protection modes are systematically
analyzed. Mechanism analysis shows that the coupling conditions of low short-circuit ratio, low photovoltaic output
and asymmetric faults are the core causes of protection performance degradation. The hierarchical optimization strategy
proposed in this study can provide theoretical support for relay protection setting, operation and maintenance of new energy
transmission lines.
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