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Abstract: [ Objective ] In order to address the issue of shutdowns caused by converter protection actions due to inrush currents
and transient impulses in high-voltage flexible direct current ( HVDC) transmission systems, [ Methods ] first, the generation

mechanism of inrush currents was explained. Then, the impact characteristics of inrush currents on the operation of modular

i EE: 2024-05-22; 1EEIHHA. 2024-07-09; FKAH: 204-07-12; MEHREH: 2024-08-29

E&WA . [EM3A e A R SR H (52018K22001C) 5 B HRBEE4 T H (52207219)

EE®A: & W(1982—), B, IEEHTRIN, #it, FENFBNRGEL BRI SAEECE . Wabi . BRSO 55 5w o
5%, Email; liyu5086@ 126. com

BIEESE: & §(1990—), 5, BIZEZ, A, U507 mh KOpR i ) d 7 i as A h Sl . etk A . BB I R IA A4S, Email
ming. lei@ tju. edu. cn

©kKditorial Department of Water Resources and Hydropower Engineering. This is an open access article under the CC BY-NC-ND license.

174 Water Resources and Hydropower Engineering Vol. 56 No. 6



F W, §/RERRENROBREVEEDT LS HANFTTENR

multilevel converter (MMC) under different grid voltages and current collection control method were investigated. Based on this,

a transient impulse suppression method for MMC under inrush currents was proposed, which involved switching between the grid-

side and valve-side control modes. Finally, an electromagnetic transient model of the actual engineering system was built in

MATLAB/Simulink for simulation verification. [ Results ] The simulation result demonstrated that different collection control

method had a significant impact on the transient electrical characteristics of MMC under inrush currents. [ Conclusion ] Compared

to the grid-side control method, the proposed valve-side collection control method significantly reduces the disturbance impact of

inrush currents on the converter. The peak current in the converter bridge arm and the voltage fluctuation of the submodule

capacitor decrease by 40% and 67%, respectively, which can ensure the safe and stable operation of the flexible HVDC

converter.

Keywords: flexible HVDC transmission; inrush current; control mode switching; transient impulse suppression; influence factor
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