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New crossing bipolar three-level sub-module topology and its control strategy

ZHANG Jianpo',YAN Yu',TIAN Xincheng’
(1. School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, China;
2. State Grid Tangshan Power Corporation,Tangshan 063000, China)

Abstract: The modular multilevel converter based on the half-bridge sub-module topology does not have the
ability of DC short circuit fault blocking, which affects the application of low-cost overhead lines. In order
to suppress the short circuit current during DC fault,a new crossing unipolar three-level sub-module topo-
logy is studied to solve the unbalanced charging problem of capacitors in hybrid topology. Then in order to
cope with the possible adverse effects of sub-module blocking on the converter and the power grid,a new
crossing positive-pole and negative-pole three-level sub-module topology is designed,and the output require-
ments of positive level and negative level are analyzed under the operation conditions of over-modulated
operation, DC voltage decrement operation and arm bridge current direction variation. The number of power
devices in the sub-modules is further reduced and their control strategies are studied. Finally, the simula-
tion model is built in PSCAD / EMTDC to verify the over-modulated operation,voltage self-balancing charac-
teristics and blocking suppression characteristics of the proposed new crossing bipolar three-level sub-module
topology. The simulative results show that the designed topology and control strategy can effectively sup-
press the short circuit current during DC fault.

Key words: modular multilevel converter;DC fault;short circuit currents;new crossing bipolar three-level sub-

module ;voltage self-balancing characteristics
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Simulative results of sub-modules under blocking condition during DC fault



