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Fig.1 Wiring of electrified railway power supply system
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Fig.2 Voltage and current vectors of traction
transformer at low - voltage side
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Fig.3 Current distribution in windings of traction
transformer at low - voltage side
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Tab.1 Optimization results of reactive power
compensation under several load conditions

P,/ kW Q./ kvar P,/kW  Q,/kvar  Q../kvar

123 100 654 600 324
500 300 654 600 633
10000 6000 654 600 6600
10000 6000 1654 1600 7600
3000 1000 6000 3000 3598
47000 1400 6000 2000 3400

./ kvar AU,./V AU,./V L/ A

376 36.50 71.63 4.18
267 17.11 60.02 1.21
0 -52.90 -1133.13 83.28
0 -153.22 -737.30 71.35
402 205.58 617.20 23.62
0 347.56 243.45 21.06
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Tab.2 Optimization results of reactive power
compensation under several load conditions

P/kW  Q./kvar P,/kW  Q,/kvar Q../ kvar
123 100 654 600 350
500 300 654 600 450

10000 6000 654 600 3300

10000 6000 1654 1600 3800

3000 1000 6000 3000 2000
4000 1400 6000 2000 1700
Q. kvar AU,/ V AU,/ V L, /A
350 30.31 82.10 4.20
450 54.01 -9.16 3.13
3300 730.56 -2439.21 116.99
3800 748.91 -2241.31 109.52
2 000 584.93 -15.32 34.51
1700 751.09 -429.44 43.67
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Mathematical model of dynamic reactive power compensation

control in traction substation
ZHOU Yong',GAO Xiao-wang',LIU Zhong- yuan®
(1. School of Electrical Engineering,Zhengzhou University,Zhengzhou 450002 ,China;

2. Henan Electric Power Survey & Design Institute,Zhengzhou 450007 ,China)
Abstract: In order to reduce the influence of traction load on power quality,taking the Y/ A -11
traction transformer as an example,the negative sequence current and voltage loss caused by
traction load are analyzed. With reactive power and bus voltage as constraints and negative
sequence current as objective function,a mathematical model of dynamic reactive power compen -
sation control in the traction substation is put forward. Compensation capacities of two power
supplying arms can be calculated according to traction loads. The method can heighten power
factor and simultaneously decrease the negative sequence current at high - voltage side and the
voltage loss at low-voltage side.
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