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Abstract : To ensure the safe and stable operation of the power system under the action of wind loads, it is
a huge challenge to establish an accurate transmission line galloping model. In this paper, taking the iced
quad bundle conductors in complex lines as the research object, a data-driven sparse identification algo-
rithm is used to reconstruct the galloping model. First, the theoretical galloping model of the iced quad

bundle conductors is derived. Then, the galloping model is reconstructed based on the sparse identifica-
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tion of nonlinear dynamics (SINDy) algorithm. Last, the reconstruction accuracy of the galloping model

under different noise amplitudes is studied through specific examples. The results show that under the

noise-free measurement data, the SINDy algorithm can accurately restore the structure and parameters of

the galloping model. By sensitivity analysis of the galloping model, with the increase of the noise ampli-

tude, the coefficient mean error of the cubic term is larger than the coefficient mean error of the first term.

When the noise amplitude is within 0. 1, the determination coefficient of the displacement time history of

the reconstructed model is above 0. 93. Meanwhile, when the noise amplitude is 0. 05, the determination

coefficient is as high as 0. 97. Furthermore, the algorithm achieves high model reconstruction accuracy

with only a small amount of data. The research results play an important role in verifying anti-galloping

design and formulating anti-galloping plans.
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Tab.4 Parameters of the galloping equation in 2:1 internal resonance
e a.(d.) a(q,) ) a.(a) a.(q,) 0a(0,9,) a(q)) IR ACH )
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