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Electric connectivity analyzing for 10 kV distribution network based on GIS

ZHOU Yun-cheng, FU Li-si, XU Tong-yu, PIAO Zai-lin
(College of Information and Electrical Engineering, Shenyang Agricultural University, Shenyang 110161, China)

Abstract: In order to intuitively and quickly analyze power grid based on GIS, a network topology model based on unique identifier
code which can be applied to picture linking relation of electrical equipment of distribution network is proposed in this study, and it can
be implemented to database easily. Certainly, a technique that a virtual power source point is placed at every exit of feeder lines of
substation is taken to simplify the complexity of distribution network in this paper. Switches, bifurcations of lines and junction points
of power source points and lines are seen as branches; moreover the line sections divided by switches are regarded as nodes. This
treatment method can convert distribution network to graph, meanwhile can reduce the count of graph nodes. The adjacency matrix of
nodes is used to support connexity analysis. An algorithm which extracts graph data that can be applied to construct adjacency matrix
from topology database of GIS is presented clearly. This paper also describes the method that transforms adjacency matrix to
connectivity matrix through calculating, as well as to determine the scope of power interruption. Calculation example shows that the
network topology model and methods of adjacency matrix formulation and calculation can be used to analyze the network connexity and
the scope of power interruption.
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Fig.1 Schematic diagram of the distribution network
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Fig.2 Network model of the distribution network
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