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Fig. 1  Architecture of "source-network-train-storage" coordinated power supply system
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Fig.2 Active power flow among components of "source-
network-train-storage" power supply system
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Fig. 5 Block diagram of control strategy for multi-source energy dispatcher
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Multi-source energy dispatching strategy for "source-network-train-

storage' coordinated power supply on electrified railways

WANG Yue, CHEN Xin, MEI Wenqing, HU Liang, FU Gang, ZHANG Zhixue

(CRRC Zhuzhou Institute Co., Ltd., Zhuzhou, Hunan 412001, China)

Abstract: Accelerated deployment of "source-network-train-storage" integrated power supply technology exposes critical challeng-

es in traction power supply systems, such as unbalanced bridge-arm power distribution, limited regenerative energy absorption, and low

local consumption of renewable energy. To address these issues, this paper proposes a multi-source integration energy dispatching strate-

gy for traction substations, aimed to establish an energy flow mechanism focused on dynamically balancing bridge-arm power. The pro-

posed strategy monitors real-time feeding section power and dynamically adjusts outputs from energy dispatching equipment (EDE), pho-

tovoltaic (PV) generation, and energy storage systems (ESS) according to PV availability and ESS charge/discharge capacity. This coordi-

nates active power flow and equalizes distribution among the bridge arms, thereby improving system supply stability and energy utiliza-

tion efficiency. Beyond balancing bridge arm operation, the strategy utilizes redundant capacity within the system and incorporates real-

time reactive power support and active harmonic suppression to further improve system power quality and supply reliability. Experimen-

tal validation at a traction substation demonstrates that the proposed method effectively improves bridge-arm power distribution and pow-

er quality, enhances renewable energy utilization and regenerative braking energy recovery, and exhibits strong engineering applicability

and scalability.

Keywords: traction power supply system; source-network-train-storage; bridge-arm power balancing; reactive power compensation;

harmonic suppression
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