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Application of MMC-based virtual synchronous generator technology
in seamless grid-connection of ships and shore power
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Abstract; There exist the large impulse current when a ship connects to shore power, and the slow
response speed to emergencies when shore power is in off-grid operation (where shore power is controlled
by the modular multilevel converter (MMC) ). To solve the problems, the improved virtual synchronous
generator ( VSG) technology and the model predictive control (MPC) algorithm are adopted to carry out
the hierarchical predictive control of the output current, the circulating current and the sub module
capacitor voltage of shore power supply, so as to realize seamless grid-connection of ships and shore

power. By MATLAB/Simulink, the MMC-VSG grid-connection simulation model is built to simulate the
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working conditions such as the grid-connection of ships and shore power and the sudden loading. The

effectiveness verification results of the proposed control strategy and algorithm show that the proposed

control strategy can achieve seamless switching between VSG off-grid and grid-connection, and the dynamic

response speed of the proposed control strategy is 5 times faster than that of the classical control method.

Key words: ship; shore power; virtual synchronous generator ( VSG); model predictive control

(MPC) ; modular multilevel converter (MMC) ; seamless switching
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