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Fig.2 Flow chart of flexible interconnection device control
mode switching
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Fig.3 Multi-condition control switching strategy for three-port flexible interconnection device
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Table 2 Comparison of waveform parameters before and
after adding zero-sequence suppression strategy (case 3)
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Table 3 Comparison of waveform parameters before and
after adding zero-sequence suppression strategy (case 4)
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Multi-condition control switching strategy for flexible interconnection devices based on
Zero-sequence suppression

YANG Xiaolan', YUAN Yubo’, CHEN Xingying®’, YU Kun'®, ZHOU Qi’, LIU Ruihuang’

(1. School of Electrical and Power Engineering, Hohai University, Nanjing 211100, China; 2. State Grid Jiangsu Electric
Power Co., Ltd. Research Institute, Nanjing 211103, China; 3. Jiangsu Engineering Research Center for Distribution &
Utilization and Energy Efficiency, Nanjing 211100, China)

Abstract: The flexible multi-state switch (FMSS), as a new generation of flexible interconnection device, enables flexible
interconnection between different feeders in distribution networks by replacing traditional tie switches. However, the influence
of zero-sequence current on the stable operation of the FMSS under asymmetrical fault conditions has not been fully considered
in existing research on FMSS control mode transitions. This leads to AC oscillation in the DC voltage before the asymmetrical
fault is cleared. To address this issue, a multi-mode control transition strategy based on zero-sequence suppression is proposed
for flexible interconnection devices. Firstly, the smooth transition between PQ control mode and U, Q control mode during
faults is improved by the introduction of a steady-state inverse model. Subsequently, the smooth transition among PQ control
mode, U, Q control mode, and Vf droop control mode during faults is improved by the introduction of state tracking control.
Finally, the impact of the zero-sequence current component on the DC voltage during asymmetrical faults is reduced by the
introduction of a zero-sequence current suppression strategy based on a proportional resorant (PR) regulator. A three-port
FMSS simulation model is established in MATLAB/Simulink to verify the proposed control strategy. Simulation results
demonstrate that the proposed control mode transition strategy effectively reduces DC voltage fluctuation and AC

voltage/current phase offset under various fault conditions.
Keywords: flexible multi-state switch (FMSS); steady-state inverse model; state tracking control; zero-sequence suppression;

smooth switching; multi-fault conditions
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