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Table 1 Electrical parameters of traction

power supply system
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Fig.3 Three-phase voltage waveforms of incomingline
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Fig.4 Comparison of system current waveforms during grid-connected process
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Short-time grid-connected switching technology for traction substation
SUN Wenjing', WANG Ke',HU Haitao',CHEN Jincao’,HE Zhengyou'
(1. School of Electrical Engineering,Southwest Jiaotong University, Chengdu 610031, China;
2. High-speed Rail Operation and Maintenance Technology Centre,

Shanghai Railway Administration,Shanghai 200071, China)

Abstract: Aiming at the drawbacks of the existing switching operation scheme,such as time-cost, power supply
interruption, the feasibility and the technical conditions of short-time grid-connected switching operation
technology for traction substation are studied. Based on the operating mechanism and topology of traction
substation, a detailed simulation model is established with Simulink, and the current characteristics in grid-
connected process are analyzed. Then, the detailed procedure for the field test of grid-connected switching
is elaborated, and the comparison results between field test and simulation verify the feasibility of the pro-
posed scheme and the accuracy of the established simulation model. Furthermore, the equivalent model of
grid-connected operation for traction substation is built, the calculation method of grid-connected current is
analyzed, and a sensitivity index is applied to identify the critical influencing factors. The analysis results
show that the voltage amplitude deviation between the two utility power supplies is the most critical factor,
and the current caused by grid-connected switching does not affect the normal operation of system when
the voltage deviation meets the requirements of the national voltage deviation standard. Finally,the technical
conditions for grid-connected switching are listed, which can provide theoretical and technical support for
the engineering application of grid-connected switching for traction substation.

Key words: traction substation;short-time grid-connected switching; current characteristics; field test;technical

condition
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Fig.Al1 Schematic diagram of traction substation
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Fig.A2 Simulation model of traction power supply system in grid-connected condition
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Table A1 Comparison of RMS currents between simulation and field test

A5k A HL L (A/BIC)IA 27.5 kV BFZ ] f i (Ta/Fa/ Th/Fb)/A

%%*%i 3, R N 3, R N

. DRIELES UBSAER Yux R DRIEAES (UERAES YRRz

i %
0 0.58/1.00/0.54 0.68/1.08/0.58  0.10/0.08/0.04 — 0.43/0.43/0.005/0.005 —
1 10.90/18.75/10.78  10.70/18.36/10.68  0.20/0.39/0.10 42.79/43.18/44.18/42.25 44.01/44.01/43.85/43.85 1.22/0.83/0.33/1.60
2 21.68/37.50/21.45 22.26/38.14/22.18  0.58/0.64/0.73 90.00/92.30/92.30/91.60 90.25/90.25/89.90/89.90 0.25/2.05/2.40/1.70
3 33.45/56.88/32.73 32.67/55.71/32.31 0.78/1.17/0.42  132.80/134.54/134.20/130.24  132.20/132.20/131.69/131.69  0.60/2.34/2.51/1.45
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