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Stability optimization method of the shore power system connected to weak grid
based on virtual bus compensation control

QIAN Yuxuan', YANG Jia', LIU Limin', HUANG Yunhui*, XIONG Song®, XIONG Binyu’

( 1. Changzhou Power Supply Branch of State Grid Jiangsu Electric Power Co. , Ltd. , Changzhou 213000, China;
2. Wuhan University of Technology, School of Automation, Wuhan 430070, China )

Abstract: When the synchronous generator or new energy is connected to the shore power system through a long line, it will lead to the
weak strength of the shore power system and make its stability face a major challenge. In order to improve the stability of shore power
system in weak network, an optimization method of shore power system stability based on virtual bus compensation control is proposed in
this paper. By means of control, this method moves the junction point of PLL information collected towards the power grid, and reduces the
distance of transmission lines mathematically, which is equivalent to reducing the line impedance of the junction point, thus increasing the
power grid strength of the shore power system’s junction point. Combined with eigenvalue analysis, the influence of the optimization
strategy and control parameters on the stability of the system is analyzed. It is found that the virtual busbar compensation control has a good
effect on improving the stability of shore power system under weak current network, and increasing the compensation factor k£ value and
decreasing the time constant 7 are helpful to further improve the stability of the system. Finally, the effectiveness of the proposed control
method is verified in time domain simulation.
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