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Abstract

This paper presents an advanced approach to simulate AC electric railway system in

steady-state. The algorithm consists of two parts. One is circuit modeling of elements of electric

railway system, the other is an analysis on electric circuit. The modeling procedure has two

steps, in the first step, proposed is the modeling method which is considered to be an internal

impedance of the autotransformers and mutual impedances between the feeding systems. For

the load(locomotives) modeling which is the second step, improved results are obtained as

application to the proposed constant power model compared with constant impedance model.

In the analysis on electric circuit, a generalized analysis method using the loop equation has

been proposed and there is no limit in the number of trains between the ATs. In addition, the

computer simulation by the proposed model was practiced. Simulation result seems very

reasonable. It is therefore concluded that techniques for the electric circuit modeling and

analysis have been established. Accuracy of the techniques will be further investigated.
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Fig. 1 Diagram of AT Feeding System
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Fig. 2 Generalized Electric Circuit Model of AT Feeding System
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Table 1 Impedances of Test System

iy = @ 4

A A HHA(Zs) 2.36+j19.5 [Q]

AT R 2(Z,) 0.0287+0.4491| [Q]
A D E2(Ze) 0.194+j0.731 |[Q/km]
A oo HA(Zy) 0.009+j0.467 ([« /km]
FAAN 5 2(Zy 0.122+j0.587 |[Q /km]
ARA-AY Y Ax(Zer) | 0.053+0.373 |[Q/km]
ARAA-FAN YAP2(Zer) | 0.051+40.361 |[Q/km]
HA-FAN YD (Zre) | 0.058+0.369 |[Q/km]

Table 2 Location and Consumed
Power of Trains

A3 | AAkm] | FEAGEW] | 7 548 [kvar]
Train 1 | 16.0 5105.651 720.240
Train 2 | 172 1788.615 252.315
Train 3 | 183 -831.676 -117.322
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Table. 3 The Voltage Values of Each node for Constant Impedance Model
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Ve 26934 -2.95 Vrz 428647 -105.96 Vi 26966 177.30
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Table 4 Voltage Values of Each Node for Constant Power Model

2% [ 2V | 9 3R [ aav | a8 3R | aav | 9es

Va 27118 -2.23 Vi1 3.4906 -142.71 Vr 27118 177.77

Ve 26899 -3.12 Vr2 45.2403 -106.16 Vi 26933 177.15

Ve 26722 -3.73 Vra 35.3862 136.380 Vs 26781 176.43

Ve 26720 -3.72 Vi 30.0644 141.41

Ves 26732 -3.66 Vgs 20.6929 162.98

Ve 26742 -3.63 VRe 18.1935 -166.06
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