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Analysis of Flexible Output Power Adjustment for Traction Substation in
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Abstract: The catenary of electrified railway adopts single-phase single-side power supply mode, the power supply capacity of
transformer winding supplying power to each power supply section is fixed, and it is difficult to support each other between power supply

sections. This paper proposed a method to adjust output power of traction substation by balanced power supply technology. It connects adjacent

power supply sections by high-power AC-DC-AC converter and reduces 20% to 40% of the peak value of impact load on each power supply

arm. The proposed method realizes flexible output power adjustment in the traction substation, and ensures power supply capacity and security.
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Fig. 1 Balanced power supply system in substation
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Fig. 2 Diagram of two-level balanced power supply device

g, BERT ARGy fICY), o] DL A o
T, LA AR e an A s A R 4R T, RPSEAkdR
FHEHLEE )
1.2 T1ERIE

725 W YA A B B 5 8 R 0 i 4 3
HLURY, JE R R AR LR L R AR far FEL O, TR B E
RARGL AR P AMERL I, FE R . S PR
SEPAT A D Te R R (EI3) .
Horbr, W AT A g — R AR SR P
PR il #555

AT

I, "k, Ly B
U o
0 l” Uk
Ich —
C DC Th
1>
EWAE D
U
YU, [ pwiEE
AT
Pz

| W
T F T 7
u, 1, u, |,

B3 =4 ARIER
Fig. 3 Block diagram of the control system
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Fig. 4 Working principle vector diagram of the balanced power
supply system with V/v traction transformer
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Fig. 5 Load distribution of adjacent power supply arms
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Fig. 7 Output reference current of the balanced
power supply device
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Fig. 9 Currents of power supply arms with and without the
balanced power supply device
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