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Sensitivity Analysis of the Transient Response of Nonuniform Coupled
Transmission Lines

GUO Xingxin', ZHAO Jinquan', BAI Liaojiang?, ZHANG Danyang'
(1. School of Electrical Engineering, Xi'an Jiaotong University, Xi'an 710049, China; 2. Tianshui
Changcheng Electric Apparatus Testing Research Institute, Tianshui Gansu, 741018, China)

Abstract: Since the sensitivity of nonuniform coupled transmission lines with nonlinear loads is
hard to analyze, a new method based on fast Fourier transform is proposed. Nonuniform trans-
mission matrices expressed by infinite series form are derived by applying the piecewise decompo-
sition technique. Based on the Thevenin’s transmission equivalent network, the number of non-
linear equations of transient response is reduced, and the convergence performance is improved.
The sensitivity of the transient response of transmission lines is finally obtained by employing the
inverse fast Fourier transform. The proposed method can analyze all kinds of transmission lines
and avoid complicated decoupled operations. Experimental results show that when the numbers of
subsections are the same, the speed of the proposed method is faster than that of the perturbation
method; and that the computing speed is increased by above 37% when the number of the subsec-
tions is more than 16.
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