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Main oscillation path identification of power grid based on

mapping elastic potential energy increment

LU Guangcai' ,ZHU Wei' , TANG Yingjie®

(1.School of Electrical & Information Engineering, Changsha University of Science & Technology. Changsha 410114, China;
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Abstract ; The boundary fluctuation of the actual power grid will cause the low-frequency oscillation, and the severe os-
cillation of some lines under the main oscillation path will seriously threaten the security and stability of the power
grid. Therefore, the paper proposes an identification method of the main oscillation path under the boundary disturb-
ance of the power grid. By comparing the similarities between power system and elastic mechanical system, the power
grid is mapped into an elastic network, and a dynamic model of elastic mechanics is constructed to analyze the low-
frequency oscillation of power grid from the perspective of mechanics. According to the energy conversion mechanism
of forced vibration, the energy conversion characteristics of power systems under power oscillation are analyzed. Com-
bined with the interaction and distribution characteristics of the network energy, the path oscillation index is estab-

lished, and an identification method of main oscillation paths is proposed. The simulation results show that the dy-
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namic mapping between power system and elastic mechanical system is reasonable. and the identification of main os-

cillation path is effective. The presented method is helpful to understand the physical process of low-frequency oscilla-

tion in power systems, and provides references to the relevant measures to suppress oscillation.

Key words:low frequency oscillation;dynamic model of elastic mechanics; potential energy increment; main oscillation

path; Floyd algorithm
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Figure 3 Power grid topology mapping
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