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Design of virtual synchronous generator based on modular multilevel converter
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Abstract: In order to deal with the negative influence of large amount of new energy on the inertia and frequency
of power system, a virtual synchronous genertor based on modular multilevel converter is proposed and its control
technology is studied. The virtual synchronous genertor uses a d-axis external ring controller which can provide
virtual inertia instead of the traditional MMC external ring power controller to provide transient frequency support
for power system. At the same time, a phase locked loop based on two-phase static coordinates is adopted to replace
the common synchronous coordinate locked loop to better meet the requirements of virtual synchronous control for
reference phase. The simulation results based on the real-time digital simulator show that the virtual synchronous
machine can simulate the inertia and governor characteristics of the synchronous genertor, and its grid-connected
operation can reduce the transient active power shortage, reduce the frequency deviation, and damp the oscillation

between regions.
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Fig. 2 Step wave modulation
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Fig. 3. Typical MMC control block diagram
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Fig. 4 d-axis current outer ring controller with virtual inertia
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Fig. 6 Phase-locked loop based on two-phase static coordinate
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