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Abstract; The overvoltage fault of the intermediate circuit of the traction converter of the EMU will acceler-
ate the aging of the intermediate support capacitor, IGBT and other devices, affect the service life of the de-
vice, and cause the breakdown of the IGBT device in severe cases. In order to reduce the impact of sudden
load disturbance on the intermediate voltage, this paper proposed a four-quadrant converter overvoltage sup-
pression method based on active disturbance rejection control to improve the robustness of the four-quadrant
control system. First of all, mathematical modeling of a single-phase four-quadrant converter was carried
out, and the influence of load mutation disturbance on the intermediate voltage was analyzed and the reason
for the insufficient suppression ability of traditional proportional-integral ( PI) controller for load disturbance
mutation is analyzed. Then, the auto disturbance rejection control method was adopted to design the voltage
loop, the total disturbance of the system was estimated in real time and the feedforward compensation method
was adopted to solve the overvoltage problem caused by the sudden change of load. Then, Matlab/Simulink
software was used to conduct offline simulation comparison of the two control methods, and the hardware-in-
the-loop (HIL) experimental verification of the two control methods was carried out using the EMU traction
control unit and the dSPACE real-time hardware system. Finally, the simulation and experimental results
show that the active disturbance rejection voltage loop controller has stronger robustness and can effectively
solve the overvoltage problem of the intermediate loop caused by the sudden load change.
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