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Research on Relay Protection Setting and Configuration Optimization for
Photovoltaic Grid-Connected Collector Stations
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Abstract : As the project of transmitting electricity from Xinjiang to Chongqing via the third transmission corridor
steadily progresses, the large—scale integration of renewable energy into the power grid has gradually
become a distinctive feature of ultra—high voltage transmission lines in western China. As pivotal hubs
in the project, the Langxian and Langzhao collector stations undertake the tasks of collecting and
transmitting electricity generated by the combined operation of wind power, photovoltaic power, and
energy storage systems. The accuracy of relay protection parameter calculations and the rationality
of hardware layout at these two stations directly influence the efficiency of grid fault handling and
ensure the stable operation of the entire transmission line. Traditional relay protection parameter
calculations and device layout schemes were primarily designed for conventional power sources such
as thermal and hydroelectric power, making it difficult to accommodate the unique operating conditions
of photovoltaic power generation, which is characterized by random fluctuations in output, and the
combined operation of wind, solar, and storage systems. During equipment operation, issues such as
protection device failures to operate, incorrect tripping, and ineffective coordination of protection time
limits between different levels are prone to occur.
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