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Abstract [ Objective] When urban rail transit line adopts
the continuous co-phase power supply mode, a fault in the trac-
tion network may cause extended power outage due to the com-
plexity and non-backup structure of the traction network.
Therefore, it is necessary to optimize the segmental power sup-

ply scheme for the traction network. [ Method] A segmental
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power supply scheme for the traction network applicable to the
continuous co-phase power supply mode is proposed. Based on
the topological characteristics of the segmental power supply of
traction network, and combined with the coupling characteris-
tics of vehicle-traction network, the identification methods of
segmental short-circuit and neutral section short-circuit are pro-
posed. The control schemes for these two fault scenarios are
analyzed, and the self-healing process of the traction network
under the above two fault scenarios is described, corresponding
circuit breaker control schemes are formulated. In the case
study of Guangzhou Metro Line 18, the correctness and relia-
bility of the proposed segmental power supply scheme and the
fault identification methods are verified by MATLAB/Simulink
software simulation. [ Result & Conclusion] The proposed
method can effectively identify faulty segments. The circuit
breaker control scheme for the traction network fault can pro-
vide reliable main protection for the segments and neutral sec-
tions, ensuring stable and efficient operation of the traction
power supply system of Guangzhou Metro Line 18.

Key words urban rail transit; power supply system; contin-
uous co-phase power supply mode; segmental power supply for

traction network; fault identification; circuit breaker control
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Fig. 1

Segmental power supply scheme for Guangzhou Metro Line 18 traction network

under the continuous co-phase power supply mode
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Fig.2 Schematic diagram of the electrical quantity distribution
in the traction network segments under the continuous

co-phase power supply mode
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Fig.3 Schematic diagram of the electrical quantity distribution
in the traction network neutral section under the conti-

nuous co-phase power supply mode

BE Lo AR T e R AT AL e e P X
R RN, LA 9 DX A5 2 F U R T 8 A e R B A
FL A Dy 8 DX P T B sl AR 0 -

[ Ins.i | > L (3)

2.3 FERAFPHRFE

B L HIREREE ) G e/ D AT LI . 0 P IX
Ab T Bk ] S R AR I, A 3 DX R IR T8 4 e/
AT FL I A DAy e P DX A7 A VTR SR AR -
| > Lo (4)

| Is.;

3 F5| MR RS ER R T R

LA 7 A 5| BOR AN 4 FR
ARG 531 % 2 5 | 0 13 B AR 9 DR B 2 i
Yyt N PR I7 AT I ST, A IX 2 Ak
NG A F AR , R R T R e s ]
i1 L A AR S DB 3 28 14 T SR 92 1o

QF7 QF6 @ @ QF3 @
QF4
QF5

NS2 Ss2 NS1

FIEIBAT A
K4 Sl 7y a2 5| /o Bos 2R
Fig.4  Schematic diagram of the traction network segments

under the continuous co-phase power supply mode
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Tab.1 Two scenarios for traction network faults
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fault scenario 1
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