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Fig.1 Schematic diagram of present split-phase power
supply system and co-phase power supply system
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Fig.2 Model of advanced co-phase
traction power supply system
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Fig.3 Structure of three-phase to single-phase converter
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Fig.4 Simplest model of traction network circuit
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Fig.5 Model of two substations connected in parallel
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Fig.6 Variation trend of circulation along with D
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Fig.9 Block diagram of droop control
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Fig.10 Dual-substation simulation system
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Fig.11 Voltage waveforms of load,substation
No.1 and No.2
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single-phase 400 Hz medium frequency voltage-source inverters

Current-sharing performance of advanced co-phase traction power supply system
HE Xiaoqiong, PENG Xu,ZHOU Yingying, WANG Yuan,SHU Zeliang,XIAO Jian
(School of Electrical Engineering,Southwest Jiaotong University ,Chengdu 610031, China)

Abstract: The current-sharing performance of an ideal co-phase traction power supply system is studied,
which,based on the three-phase to single-phase converter,transfers directly the active power between power
grid and traction network to completely cancel the neutral-section device and greatly improve the quality of
electric energy. lts dual-substation model and traction network impedance model are established and its
circulation and droop characteristics are analyzed,which shows that,with the droop external characteristic,the
parallel operation of multiple converters can be implemented by the droop control to achieve the current
sharing. The method of grid-connection control is given and the simulative results demonstrate the
correctness of theoretical analysis.

Key words: circulation

three-phase to single-phase converter; co-phase traction power supply system;

characteristic; droop characteristic; droop control
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Magnetization curve fitting in field-circuit coupling computation
for DC-biased transformer
PAN Chao',WANG Mengchun', CAT Guowei',JIANG Yanjin?,LI Tiefeng’

(1. School of Electrical Engineering,Northeast Dianli University,Jilin 132021, China;
2. Jilin Electric Power Supply Company,Jilin 132001, China)

Abstract: An improved method of saturated magnetization curve fitting based on piecewise function is
proposed to solve three-dimensional magnetic field with edge finite element,which considers the nonlinearity
of unsaturated magnetization. The transient current and the dynamic inductance of single-phase transformer
with DC-bias are computed based on the time-domain field-circuit coupling model,and their variation rule
and corresponding relationship are analyzed. Different fitting methods for DC-bias computation are discussed
and the impact of the nonlinearity of unsaturated magnetization on the coupling parameters and volt-ampere
characteristics is analyzed. The accuracy and validity of the proposed method are verified by the comparison
with the experimental data.

Key words: electric transformers; DC bias; magnetizing characteristics; time-domain field-circuit coupling;

edge finite element; calculations
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