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ABSTRACT: According to the strongly area-decoupled
characteristic of reactive power networks, using the community
mining method of complex networks theory, that is discovering
the assemble characteristics of complex networks, a fast power
network partition method in reactive power control space based
on complex networks theory was proposed. Firstly, through an
analysis of the physical and operational characters of power
networks, and combining with the correlative definitions in
complex networks theory, a topological model of the reactive
power networks was designed. Then, based on the community
mining the reactive topological model was divided, and the
comparative analysis was carried out. Results of a few
numerical examples show that there are similar outcomes
between the community mining which combining the physical
and operational characters of power networks and the other
reactive power partitioning methods. And meanwhile it is
verified that the proposed model is reasonable. Besides, the
algorithm is simple and fast, and can be applied to complex

power networks and engineering calculations.
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Fig.3 Reactive topological graph of IEEE-43 bus power system
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Tab.1 Betweenness of the reactive networks nodes and lines
W B | WA B | WA B | WA B | 4 B | am B | 4w B | 4m B
1 13.0 12 14.0 23 54.0 34 4.0 1-2 12.5 9-10 3.5 21-24 1.5 30-40 7.5
2 48.0 13 24.0 24 2.0 35 42.0 2-5 6.0 9-16 13.5 21-29 9.0 31-37 1.5
3 2.0 14 8.0 25 35.0 36 42.0 2-6 25.0 10-11 0.0 22-26 1.5 33-38 415
4 9.0 15 54.0 26 1.0 37 7.0 2-15 38.0 10-17 0.0 23-29 52.5 34-38 6.0
5 13.0 16 9.0 27 6.0 38 164.0 3-4 1.5 13-18 3.5 25-27 5.5 35-38 415
6 26.0 17 0.0 28 49.0 39 48.0 4-13 12.0 13-25 24.5 25-29 33.0 36-38 415
7 2.0 18 4.0 29 118.0 40 6.0 5-7 1.5 14-43 12.0 28-39 455 39-41 12.0
8 48.0 19 14.0 30 165.0 41 8.0 5-8 12.0 15-19 9.5 29-30  112.5 39-43 28.0
9 27.0 20 10.0 31 2.0 42 2.0 6-12 13.5 15-20 9.5 29-37 9.0 40-42 1.5
10 4.0 21 7.0 32 39.0 43 24.0 8-9 28.0 15-28 45.0 30-32 36.0
11 0.0 22 3.0 33 42.0 8-23 48.0 19-22 3.5 30-38  142.0
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