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Research on Transient Process of AC/DC
Dual-system Locomotive Passing Electric
Phase Separation by Simulation

LIU Weidong, XU Wei, LIU Fei, XIE Chonghao
Abstract The AC/DC dual-system traction power supply
system can meet the needs of interoperation between railways
and urban rail transit. Equivalent model of AC/DC dual-sys-
tem locomotive passing through the anchor joint articulation
phase separation process is established. The simulation model
of dual-system locomotive passing electric phase separation is
established, and the transient characteristics of the locomotive
passing through the anchor joint articulation phase is analyzed.
Specific scheme of overvoltage suppression is proposed. Tak-
ing the first domestic AC/DC dual-system line ( Chongging
Jiangtiao Railway ) as example case for simulation, results
show that the locomotive will cause an overvoltage of 64. 11
kV in AC contact grid and 13. 83 kV in DC contact grid
through the anchor joint electric phase separation. The magni-

tude of overvoltage is related to the phase angle and harmonics

of the AC contact network voltage. Installing RC protector can
effectively suppress overvoltage when locomotive passing
through joint electric phase separation.
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Fig. 1  Schematic diagram of AC/DC dual-system traction

power supply system
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Fig.2 Schematic diagram of AC/DC dual-system locomotive
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Fig. 3

Equivalent circuit model of dual-system locomotive

passing through anchor joint electrical

separation phase

R L

c CZ—(

B4 B4 PSS I BEE A A PR B F) 25 (L A ST

Fig.4 Equivalent circuit model of train entering neutral

section from AC section
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Fig. 5 Equivalent circuit model of train pantograph and AC

section contact line separation
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Fig.6 Equivalent circuit model of pantograph shorting neutral

line and DC contact line
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Fig. 7 Equivalent circuit model when the pantograph is only

connected to the DC contact line
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Fig. 8 Simulation model of dual-system locomotive passing

through anchor joint electrical separation phase
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Fig. 9 Transient voltage of pantograph short-connected AC

catenary and neutral line
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Fig. 10 Transient voltage of disconnection between

pantograph and AC catenary
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Fig. 11 Transient voltage of locomotive entering DC side
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Fig. 12 Transient voltage simulation diagram at different

voltage phase angles of AC catenary
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Fig. 13 AC side transient voltage simulation of pantograph
short-connected AC catenary and neutral line under

harmonic action
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Fig. 14 DC side transient voltage simulation of pantograph
short-connected DC catenary and neutral line under

harmonic action
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Transient overvoltage of pantograph short-connected

Fig. 15
AC catenary and neutral line after installing RC

protector
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Fig.16 Transient overvoltage of the locomotive entering DC

side after installing the RC protector
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