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Network topology identification algorithm based on adjacency matrix

GUO Shuaiwen', YAN Yuchao?, JIANG Jiandongl, MA Mengrul, BAO Wei’
(1. Zhengzhou University, Zhengzhou 450000, China; 2. Zhengzhou Power Supply Company,
State Grid Henan Electric Power Company, Zhengzhou 450000, China)

Abstract: Power grid topology identification is not only an important part of the advanced application software of the
power network management system, but also the basis for a variety of analytical calculations. The paper proposes a new
method to speed up the power grid topology identification, which solves the disadvantages of the matrix large
computation and slow computation speed. The method uses the node-branch incidence matrix to represent the basic
topological structure of the network, defines the matrix "or" or "and" operation and switch state vector, employs the
symmetric elimination to reduce the order number of the adjacency matrix and applies the apply symmetry to the process
of finding the connected matrix, thereby realizing the network dynamic topology. Compared with the traditional algorithm,
the algorithm can reduce amount of calculation and accelerate the computation speed, which is suitable for topology
identification of complex power grid.
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Fig. 1 Main connection diagram
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Fig. 2 Flow chart of element computation of the
connectivity matrix
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Fig. 3 Flow chart of network topology
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Table 1 Comparison of calculation amount of adjacency

matrix method, node elimination and symmetric

node elimination method
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Fig. 4 Substation connection diagram
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