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Fig.2 Schematic diagram of traction substation modeling
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Fig.3 Flow chart of overall algorithm
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Tab.1 Space between traction substations
X BEgi S [/ km ||XBEG S (AL km |[IXBEG 5 (A km
1 2. 66 10 1.98 19 1. 80
2 2.31 11 1.49 20 1.75
3 2.41 12 1.49 21 2.59
4 1.90 13 1.61 22 1.24
5 1.31 14 1.72 23 1.42
6 2. 11 15 2. 64 24 2.25
7 2.20 16 1.90 25 1. 46
8 1.51 17 1. 65
9 2.69 18 2.79
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Fig.6  Calculation results of regional power flow
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Fig.8 Comparison of peak power of traction substations

RIS ARG A RGN RERCR 3L 3
fs . \THLGBA TR PRI RE ST, A A0
HRERFE S HL A 5 e R 2t fETTRERCR L,
PR i 7 A 35 X

R3 PHEHRREEST

Tab.3 Comparative analysis of energy saving effect
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Power flow of voltage source converter based DC traction power supply
system with system-level control

XI Yan-na'?, WANG Fang-min'", LI Zhan-he’, LI Xiao-qian®, WEI Ying-dong®,
SONG Bao-tong'*, LI Wei'’, SHEN Zhuo-xuan’
(1. State Grid Beijing Electric Power Company, Beijing 100031, China; 2. State Key Laboratory of Control and
Simulation of Power System and Generation Equipment, Department of Electrical Engineering, Tsinghua University,

Beijing 100084, China; 3. Beijing Electric Power Economic Research Institute Co., Ltd., Beijing 100055, China)

Abstract; Voltage source converter based DC traction power supply system is a promising trend of urban traction
power supply technology, and power flow is an important basis for its analysis and design. The power flow distribu-
tion of the voltage source converter based traction power supply system is directly affected by the system-level con-
trol, so it is necessary to include system-level control in the power flow calculation. In this paper, based on the
Gauss iteration method, the modeling of the voltage source converter based traction power supply system is studied ,
and a reliable convergence power flow algorithm is designed, which solves the problem of including system-level
control in the calculation of the voltage source converter based traction power supply system. Finally, with the actual
situation of Beijing Subway Line 16, the effectiveness of the algorithm is verified, and the economic and technical
characteristics of the system are analyzed and compared.

Key words: voltage source converter based DC; traction power supply system; power flow; system-level control;

droop control



