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Tab.1 Impedance of a conductor at different current frequencies

F, Ui 49 % /Hz H BB Z/(Q - km) H AL Z,/(Q - km)
50 0.049+0.713j 0.049+0.279j
500 0.472+6.428j 0.472+2.083j
1 000 0.93+12.44; 0.93+3.749j

5000 4.416+57.521j 4.416+14.067]
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Tab.2 Impedance of the conductor at different soil resistivity

%51 2 A B R/(Q - m)

55 2 J2 B LR /(Q - m)

A BLHT Z/(Q-km)

W Z,/(Q-km)

100 0.049 0+0.720j 0.049 0+0.285 8j

2 000 0.048 5+0.711 3;j 0.048 5+0.276 8j

100 4 000 0.048 7+0.709 4j 0.048 4+0.274 8j

6 000 0.048 3+0.702 8j 0.048 3+0.273 7]

100 0.049 3+0.755 6] 0.049 3+0.341 1j

2 000 0.049 1+0.766 3;j 0.049 1+0.331 8j

200 4 000 0.049 0+0.764 3;j 0.049 0+0.329 7j

6 000 0.049 0+0.763 1j 0.049 0+0.328 5j

100 0.049 4+0.799 5j 0.049 3+0.365 0j

2 000 0.049 2+0.790 2j 0.049 2+0.355 6j

1000 4 000 0.049 2+0.788 1j 0.049 2+0.353 6)
6 000 0.049 1+0.786 9j 0.049 1+0.352 3

100 0.049 4+0.855 1j 0.049 4+0.420 6j

2 000 0.049 3+0.845 7j 0.049 3+0.411 1j

> 000 4 000 0.049 3+0.843 6j 0.049 3+0.409 05
6 000 0.049 3+0.842 3j 0.049 3+0.407 8j
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Tab.3 Impedance values of the wire under the first layer of soil with different thickness

%01 )2 E R /m A BLHT Z/(Q - km) AT Z,/(Q - km)
10 0.245+3.71j 0.245+0.234;
20 0.246+3.71j 0.246+0.231j
50 0.246+3.71j 0.246+0.231j
100 0.246+3.71j 0.246+0.231j
200 0.246+3.71 0.246+0.231;
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Calculation and Analysis of the Impedance Value of Tunnel Traction
Network in Layered Soil Structure

Xing Guangbing, Chen Jianyun
(School of Electrical and Automation Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract:The impedance of traction network is the basis of analysis and calculation of traction power supply
system. In this paper, the penetration depth of electromagnetic wave in soil is calculated for the possibility of
horizontal stratification of earth in the tunnel, and the impedance expression of overhead traverse and earth loop
in the case of horizontal stratification of earth are derived. Combined with the two traverse systems in the tunnel,
the conductor impedance is calculated and the variation rule is analyzed. The results show that the resistance of
the calculation of the impedance of the traverseground loop is greatly affected by the first layer soil resistivity.
When the thickness of the first layer of soil is less than 16 m, the resistance part of the impedance of the wire-
ground loop is greatly affected, while the reactance part is hardly affected. It can be used as a reference to cal-
culate the impedance of overhead traverse—ground loop when the ground is stratified.

Key words: electrified railways; tunnel; traction network; impedance; soil conductivity



