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Study on conduction mechanism and superposition characteristics of AC harmonics via MMC

LI Guoqing, YU Zeping, JIN Guobin, AN Junwei
(School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China)

Abstract: As one of the future applications, the medium-voltage flexible DC distribution network, which is based on
Modular Multilevel Converter (MMC), will be used to connect to massive AC sources and loads. However, the harmonic
disturbances caused by non-ideal AC sources and loads trigger the bridge arm voltage fluctuation and excite the
circulation current. Furthermore, the circulation current distorts the bridge arm current and leads to the ripple on the DC
side. To study the conduction mechanism of AC harmonics via MMC, this paper deduces the expressions of the
circulation current and voltage fluctuation of the bridge arm excited by the harmonic current of AC load and the
background harmonic voltage of AC system in MMC on the basis of the average switching function and the instantaneous
power equation of the bridge arm, and analyzes the conduction mechanism and rules. Meanwhile, the superposition
characteristics of different AC harmonics via MMC and its influences on DC side ripple contents are analyzed. The
simulation results verify the theoretical analysis.
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Fig. 1 Structure of medium voltage flexible DC distribution
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Fig. 3 Equivalent circuit of harmonic circulation current
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