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Research on the Operation Coordination of Column Switches in Distributed Power Supply
Access Scenarios
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Abstract: With the large-scale integration of distributed power sources into the distribution network, the operation mode and
protection configuration of traditional distribution networks have encountered severe challenges. This article focuses on the
coordination problem of column switches in the scenario of distributed power source integration, constructs a power flow model of the
distribution network after distributed power source integration, analyzes the mechanism of distributed power sources on network
voltage distribution, power flow direction, and short-circuit current characteristics, and proposes a column switch coordination control
strategy that takes into account the randomness of distributed power source output. The improved particle swarm optimization
algorithm is used to optimize switch positioning and coordination timing, achieving rapid coordination between fault isolation and non
fault area power restoration. An improved particle swarm optimization algorithm was designed for the problem of reverse flow, which
can effectively solve the protection misoperation and refusal caused by distributed power sources. Compared with traditional
coordination strategies, the proposed method can reduce the fault recovery time by 28.7%, reduce the average power outage time in
non fault areas by 32.5%, and improve the reliability index of the system. The research results provide technical support for the
transformation of distribution automation systems and the coordinated operation of column switches in the case of high penetration
rate of distributed power sources.
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