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Research on Centralized Rectification Scheme for DC Lighting System
in Metro Station

LIU Yajie', YU Long’
(1. Guangzhou Yangxin Technology Research Co., Ltd., Guangzhou 510540;
2. Guangzhou Baiyun Electrical Equipment Co., Ltd., Guangzhou 510460)

Abstract: The existing decentralized rectification scheme for direct current (DC) lighting systems in metro stations faces
several challenges, including low power supply reliability and efficiency, high cable costs, significant distribution losses, and
difficulties in unified equipment maintenance and power quality management. To address these issues, this paper proposes a
centralized rectification scheme for metro station DC lighting systems. The study begins with an analysis of the system
architecture, current status, and limitations of the existing decentralized scheme, followed by a detailed presentation of the
proposed centralized solution, including its system architecture, DC power supply configuration, key components, and required
system modifications. A comprehensive comparison between the two schemes is conducted using actual engineering data,
focusing on system losses, costs, harmonic content, and operational reliability. The results demonstrate that compared to the
decentralized scheme, the centralized rectification scheme requires less feeder cable usage and achieves lower system costs. It
also shows significant improvements in reducing cable losses, increasing system power efficiency, and decreasing harmonic
content. Furthermore, the power modules in the centralized scheme operate under more favorable conditions, leading to enhanced

Wi HE: 2024-03-04  {&[EIHER: 2024-07-11
F—1EH: XHEA, B, A%, MEIRM, TEMNEREXBRREERRELERZRZRITSHAPE, luyj@bpgroup.com.cn
BEWB: IMTERFRIT BT A (2024B03J1379)
SImtER: MR, xR BHEEERRARGETERTERRR[]. HHRAZE, 2025, 38(2): 111-118.
LIU Yajie, YU Long. Research on centralized rectification scheme for DC lighting system in metro station[J]. Urban rapid rail
transit, 2025, 38(2): 111-118.

URBAN RAPID RAIL TRANSIT 111



EHIRBIZE - F38% F 28 2025F 4 A

system stability. Based on these advantages, the centralized rectification scheme proves to be a more suitable solution for DC

lighting systems in metro stations.

Keywords: metro station; DC lighting system; decentralized rectification; centralized rectification
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Figure 2 System architecture of centralized rectification scheme for DC lighting system in metro station
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Table 2 Lighting load circuit distribution of 0.4 kV
switchgear room in the original AC lighting scheme
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