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Fig. 1 Structure diagram of the continuous cable power supply
model
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Research on a comprehensive compensation strategy for continuous cable traction
power supply system based on adaptive impedance matching network

SUN Wei', MA Bin', FENG Jinwei’, WANG Shuai’

(1. CHN ENERGY Shuohuang Railway Development Co., Ltd., Suning, Hebei 062350, China;
2. School of Electrical Engineering, Southwest Jiaotong University, Chengdu, Sichuan 610031, China)

Abstract: To mitigate excessive along-line voltage rise caused by capacitive reactive power of cables in conventional continuous
cable power supply systems, this paper proposes a comprehensive compensation strategy that adaptively matches the cables' reactive
power impedance. Firstly, a continuous cable power supply system model incorporating an impedance matching network was estab-
lished. The model was used to analyze the propagation mechanism of negative sequence components across traction substations and the
mechanism for suppressing voltage rise. Based on power decoupling, a port reference current expression for negative sequence compen-
sation was derived. Next, a hierarchical control strategy was developed. At the optimization calculation layer, the capacity of the compen-
sation device was optimized by satisfy compensation strategy while reducing cost; computes compensation current and the thyristor fir-
ing angle for the impedance matching network was also computed. At the control layer, current tracking was implemented on the power
flow controller to enable rapid control and equivalent impedance of the network was regulated by adjusting thyristor's on/off durations to
adaptively match the reactive power demand of the system, thereby achieving continuous reactive power compensation and along-line
voltage regulation. Finally, both simulations and Star Sim hardware-in-loop (HIL) experiments verified the effectiveness and correctness
of the proposed compensation strategy.

Keywords: continuous cable traction power supply system; adaptive; impedance matching; negative sequence compensation;

reactive power compensation; Star Sim
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