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A DC pole-to-pole fault current suppression strategy of the half-and full-bridge based
cell-hybrid modular multilevel converter

LI Hongmei', XING Dengjiang?, GAO Yang®, WU Jinlong?, Al Qian’
(1. State Grid Shandong Electric Power Company, Jinan 250001, China; 2. Xi’an XJ Power Electronics Technology Co., Ltd.,
Xi’an 710075, China; 3. Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Given the current difficulties to remove faults in DC transmission system and high complexity for the system to
restart after faults, a method to suppress the DC pole-to-pole fault current is proposed for half- and full-bridge based
cell-hybrid modular multilevel converter (MMC). Firstly, the suppression voltage used to suppress the fault current is
computed according to modulation margin of system. Then considering the fault current, if it is larger than the upper limit
value, the phase cascaded voltage is controlled as a negative suppression voltage. If the fault current is smaller than the
lower limit value, the phase cascaded voltage is controlled as a positive suppression voltage. If the fault current is between
them, the phase cascaded voltage is controlled as zero, and the valve is equal to two STATCOM s in parallel which can
provide reactive power for the grid. This method is simple to carry out and can limit the fault current in a given period
quickly by not blocking the valve. Finally, a two-terminal MMC-HVDC transmission system is constructed in
PSCAD/EMTDC, and simulation results show that the method mentioned above is correct.
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Fig. 2 Fault current suppression scheme
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Fig. 3 Block diagram of capacitor voltage average controller
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Fig. 4 Diagram of DC voltage loop switching
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