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Abstract:

This paper reveal the origin and working mechanism of a new multilevel voltage source converter
(VSC), i.e. modular multilevel VSC. The working principles of the submodules of VSC and converter
topology are introduced. In view of this new VSC topology, considering the field of high voltage direct
current transmission system based on VSC (VSC-HVDC), a modified multilevel fundamental switching
modulation scheme based on the power sums theory is presented. Compared with the numerical
iterative techniques commonly used in previous schemes, such as Newton-Raphson, the scheme
proposed can greatly simplify the calculation, reduce the computational burden, and produce all possible
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solutions of the switching angles; in contrast, the traditional schemes can only get one solution, omitting

all the other possible solutions. Finally, the simulation verifications are given. The theory analysis and
simulation results adequately demonstrate the correctness of the essential working mechanism of the
modular multilevel VSC and the superiority of the proposed modulation scheme.
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