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Distribution network topology detection and identification based on a directed adjacency matrix

XU Dongliang?, ZHAO lJian?, WANG Xiaoyu!, MAO Donghua?, QIU Jinyi?
(1. College of Electrical Engineering, Shanghai University of Electric Power, Shanghai 200090, China;
2. State Grid Xinchang County Power Supply Company, Xinchang 312500, China)

Abstract: Accurate topology is the basis for good management and safe operation of a distribution network. There are
problems in that the existing distribution network topology identification methods cannot determine the direction of the
network power flow and the topology change detection method is greatly affected by load mutations. This paper proposes
a distribution network topology change detection and identification method based on a directed adjacency matrix. First, a
distribution network topology identification model based on a directed adjacency matrix is proposed. The model describes
the unknown topology of the distribution network as an uncertain directed adjacency matrix to realize the topology
identification of the distribution network and determine the power flow direction. Secondly, a topology change detection
method based on a node voltage adjacency matrix is proposed. This method judges whether the topology has changed by
analyzing the downward trend of the voltage amplitude of adjacent nodes. In addition, the method proposed can narrow
the scope of unknown topology and reduce the variable scale of the topology recognition problem. Finally, simulation
analysis verifies the correctness and effectiveness of the proposed method.
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Fig. 1 Network schematic diagram
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Fig. 6 Topology change detection flowchart
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Fig. 13 Identification result of multi-period
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