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ABSTRACT
Impedance caleulations of clectric railway traction systems is essential to define characteristics
and to design it The sell impedance is defined voltage drop rate per unit length, the mutual
impedance is represented as a voltage induced to transmission line from trans
The self and the mutual impedance are influenced by ground return currents. The earth is
considered as a semi-infinitely cxtended non-ideal conductor. The current of transmission line
produces earth current induced magnetically and it flow through a path having minimum
impedance. Carson proposed the impedance culation formula using wave equations  and
magnetic field equations. Though the formula have an improper equation, that is still used as
a standard impedance calculation method. This paper introduced an impedance calculation
method that the complex depth of earth return method assumes that the current in conductor
returns through an imagined earth depth path located directly under original conductor at a
depth of . In this paper, we showed that this proposed method has a closed form and is
er than Cal on‘ 2

ission line .
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