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Study of unified AC / DC power flow in DC traction power supply system
LIU Wei, LI Qun-zhan, CHEN Min-wu
(School of Electric Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Traditional power flow for DC traction power supply system usually carries out at DC traction side or executes separately
at AC/DC sides, which simplifies the internal relationship and reduces the calculation precision. Through analyzing the model of
parallel-connected 12 pulse uncontrolled rectifier, a unified AC/DC power flow for DC traction power system based on improved
Newton-Raphson method and Gauss-Seidel method is discussed and applied in 10-node hybrid traction power supply system for

practical verification. The unified AC/DC power flow algorithm has been successfully applied in simulation system of DC traction

power supply system.
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Fig.1 12 pulse uncontrolled rectifier connection form
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Fig.2 Power flow model of 12-pulse rectifier
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Fig.3 10-node hybrid traction power supply system
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Tab.1 Voltage result of 10-node hybrid traction system

Rip=t Case 1 Case 2 Case3
1 1£0° 1£0° 1£0°
2 0.909 2 £-1.170° 0.909 5 /-1.159° 0.909 6 £-1.153°
3 0.927 0 0.9377 0.937 8
4 0.8134 0.829 8 0.829 8
5 0.9355 0.947 3 0.947 3
6 0.884 2 0.899 2 0.899 2
7 0.952 0 0.9657 0.965 8
8 0.958 0 0.968 4 0.968 4

K=l

0.981 7.£-2.094° 0.981 9.£-2.083° 0.982 0£-2.078°

10 0.978 9.£-2.058° 0.979 2 £-2.045° 0.979 2. £-2.040°
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Tab.2 Rectifier result of 10-node system

HRHLA 1 RN 2
Case 1 Case 2 Case 3 Case 1 Case 2 Case 3

Py 0.3351 0.3378 0.3359 0.2372 0.2309 0.2309
Qac 0.084 3 0.0777 0.077 3 0.049 8 0.0515 0.0515
u 20.0234°  10.6877° 10.6872° 16.7936° 8.0757°  8.0755°
Ey 0.9520 0.965 7 0.965 8 0.958 0 0.968 4 0.968 4
A 0.3520 0.3509 0.3509 0.247 6 0.239 6 0.239 6
& 3 ERREFNTEAE
Tab.3 Iteration number and computation time
Ji ik Case 1 Case 2 Case 3
IEARIRE 5 4 280
N ) /s 0.046 0.033 2.567
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T Sacpase=10 MVA, Upepase=1 180 V, Egepase=1 593 V.
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Fig.4 Power supply structure of a subway project
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Fig.5 Train performance calculation result of up direction
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Fig.6. Minimum voltage of traction network
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