5500 % 45 H, Vi
2024 49 H

Journal of Power Supply

& Eiid Vol. 22 No. 5

Sept. 2024

DOI; 10.13234/j.issn.2095-2805.2024.5.213 RESSES  TM922 LEFRERD : A

ETF RPC HEIBHEE RSt IZITEES
LU H TR

B OB, F oA, SR
(JHRO=FREAEEZ 8RR, M 510450)

}d

"W

BE. AR BHEREIEEA TE BFEA Y SR EBRAAEE RRERIETEE S giad 7k, ot
WARAGAREM SR LR HAPRIER BIAMEZRAAT R HRAGREET, L5 MR THEE LEd
RETE LSRN AETR T RE N REE SEREZTREAGER A2 2 M F B RN AAE L
AME , TH IR R R B R SRS AR SR Rk R AT R T R S ALK OU BRI LA AN R AL E AR R ML
BIRFEH BRI AL B RIERAE T IR BITRE S s h], 5 A RBIEY AT % et 5 ik fk
REZ 0 ATHARE KB ERBE AR,

KA Sk FAME L R4 i5 T8, S find B4R RAT R

Multi-dimensional Control of Power Supply Operation Energy in
Cophase Power Supply System Based on RPC
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(Faculty of Electronic and Information Engineering, Guangdong Baiyun University, Guangzhou 510450, China)

Abstract: To ensure the safe, reliable and economic operation of high-speed railway, a multi-dimensional control
method for the power supply operation energy of high-speed railway cophase power supply system is proposed. The
composition structure and power supply process of the power supply system are analyzed, and a power flow controller is
used to compensate the power of the system, thus ensuring its stable operation. Combined with indicators such as three-
phase imbalance degree and distortion of voltage and current waveforms, the optimal load model of operation energy is
constructed to minimize the loss of transmission energy. Through the active and reactive power compensation for current
in two power supply arms, the negative-sequence current is eliminated. A control strategy for the railway power
conditioner is formulated, and the changes in the step-down transformer are obtained to ensure a stable DC-side voltage.
Afterwards, a proportional integral controller is used to obtain the ideal value of current and get the control signal, thus
realizing the multi-dimensional control of power supply operation energy. Simulation results show that the proposed
multi-dimensional control method can improve the three-phase current balance degree and achieve an effect of voltage
sharing stability.
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Fig. 1 Schematic of structure of cophase power

supply system
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Tab. 1 Parameter setting for simulation experiment
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Fig. 4 Three-phase current waveform
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Tab. 2 Statistics of train energy consumption obtained

using different methods
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Fig. 7 Comparison of power supply operation energy

error among different methods
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