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Modular Multilevel Converter Control Strategy Under Unbalanced Grid Condition

OU Zhujian, WANG Guangzhu
(Key Laboratory of Power System Intelligent Dispatch and Control (Shandong University), Ministry of Education,
Jinan 250061, Shandong Province, China)

ABSTRACT: Upon the power analysis of modular multilevel
converter (MMC), this paper proposed a comprehensive
control strategy for the DC-link voltage, the capacitor voltages
and the AC-side currents of MMC under unbalanced grid
condition. Multi-hierarchy method was adopted to control the
capacitor voltage. Under unbalanced grid condition, the
AC-side currents were controlled to be symmetrical by
adjusting active power distribution among three legs of MMC.
Inner current loop employed arm current direct control, which
can simultaneously control AC-side currents, DC bus current
and circulating currents, removing the need for the
three-sequence  AC-side current controllers and the
three-sequence circulating current suppressing controllers
under unbalanced grid condition. A zero-sequence current
canceller was proposed to add in arm current reference, and
this could eliminate the zero-sequence fundamental-frequency
current which is caused by the asymmetrical arm power losses
and will flow to the DC-link. A 10kVA experimental prototype
of the three-phase MMC was developed. The experiment
results verify the feasibility and effectiveness of proposed
strategy.

KEY WORDS: unbalanced grid condition; zero-sequence
current canceller; modular multilevel converter (MMC); arm
current control
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The modular multilevel converter (MMC) is
suitable for medium/high voltage applications, such as
high-power motor drives, and high voltage direct current
transmission (HVDC). However, when conventional
ac-side current feedback control is applied under
unbalanced grid condition, the comprehensive control of
MMC is rather complicated.

In this paper, an MMC control strategy based on
arm current control under unbalanced grid condition is
proposed. This control strategy can greatly simplify the
MMC control under unbalanced grid condition.

In MMC, the active power
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