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A New Method to Overvoltage Restrain of Electric

L ocomotive Passing the Neutral Section

L1 Zong-lei* LIU Ming-guang® QU Zhi-jian? WANG Hai-jiaol
(1.School of Electrica Engineering, Beijing Jiaotong University, Beijing 100044, Ching;
2.School of Electrica Engineering, East China Jiaotong University, Nanchang, Jiangxi 330013, China)

Abstract: Overvoltage problem caused by eectric locomotive passing the neutral section, always result in traction substation trip or the
arc eroding the contact line. In order to solve this problem, ahigh order circuit was established to analyze the overvoltage problem and found
that the time of locomotive passing the neutral section was the conclusive factor causing overvoltage, and ferro-resonance overvoltage caused
by high-voltage transformer saturation was the main reason leading to equipment insulation breakdown or protection’'s mis-operation. A new
method was pointed out by utilizing auto-passing neutral section device force-breaking signas, speed of locomotive and contact line's voltage
phase angle to reaize the locomotive passing the neutral section without overvoltage. Electromagnetic transient simulation software PSCAD/
EMTDC was used to simulate the process of passing the neutra section and the overvoltage restrain method. Simulation results indicated that
the new overvoltage restrain method could efficiently control the overvoltage less than 50 kV and improve the security stability of the
locomotive operation.
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