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Sensitivity Analysis for Transient Response of Nonuniform
Coupled Transmission Lines

ZHAO Jinquan, ZHANG Danyang, LI Helong, CAO Wenwen
(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract; A semi-analytic method in time domain with precise integration is proposed for
sensitivity analysis of transient response of nonuniform coupled transmission lines, the lines axis
x is discretized in Ax increment, the telegraph equation of nonuniform coupled transmission lines
in time domain is differenced, and transformed into a set of first-order differential equations of
transient response of transmission lines and the sensitivity with respect to time, then the
sensitivity analysis of transient response of coupled transmission lines is transformed into the
calculation of its transient response by decomposition integration to significantly simplify the
sensitivity analysis of the transient response of nonuniform coupled transmission lines. This
method enables to simply and stably analyze random types of transmission lines and loads, and
the examples show its correctness and effectiveness.
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