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ABSTRACT: When low-frequency oscillations occur in a
power system, the oscillating generators exchange oscillation
energy through the branches in the network, so the branches
contain rich oscillation information. Aiming at the problem of
identifying the oscillation region in different modes, a
low-frequency oscillation region location method based on the
branch mode oscillation energy is proposed in this paper. First,
on the basis of deriving the power system energy function
satisfying the law of energy conservation, the branch
oscillation energy is defined to study the system oscillation law
from the perspective of network. It is found that the branch
oscillation energy is superimposed by several branch
oscillation modes, and a method for extracting the branch
oscillation energy in multiple modes is proposed. Then, the
analytical relationship between the branch mode oscillation
energy and generator state variables is established through
theoretical derivation, which lays a foundation for the study of
low-frequency oscillation problems by using the branch mode
oscillation energy. Finally, a low-frequency oscillation region
localization method based on branch mode oscillation energy is
established, and the effectiveness of the method is verified by

simulation analysis.
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Fig.1 Verification of system

oscillation energy conservation
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