Analysis of the Skin Effect and Frequency-dependent Impedance of Power Rails
of Taipel Rapid Transit System Using Magnetic Couple-circuit Theory

Abstract
A study into the variations of resistance and inductance of a power rail using
coupled-inductance circuit model is presented in this paper. The proposed
model alows the frequency-dependent impedance of the power rail to be
calculated, and the current distribution over the rail cross section to be
visualized. This paper also presents a numerical technique that enables faster
resolution of the coupled-inductance circuit.

Keywords: Skin effect, Magnetic coupling, Frequency-dependent impedance, Electric
traction, Rapid transit systems, Third rail
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