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Research on control method of flexible grounding device for suppressing three-phase

unbalance in distribution network

ZENG Xiangjun', LI Li*, YU Kun', CHEN Duohong', LI Jianhua®, CHE Xiaotao®

(1. Hunan Province Key Laboratory of Smart Grids Operation and Control,Changsha University of Science and Technology, Changsha
410114, China; 2. Luoyang Power Supply Company, State Grid Henan Electric Power Company, Luoyang 471000, China)

Abstract: In order to improve the stability and signal tracking ability of existing flexible grounding devices to suppress
the three-phase unbalance in distribution networks, a flexible grounding control method is proposed based on the
improved double closed-loop control strategy. Firstly, the control system is modeled and analyzed, and an injection
current control strategy is proposed. This strategy is based on the double closed-loop control and it adopts the current
inner-loop PI control and voltage outer-loop hysteresis network control, By setting the reference value of neutral point
voltage to zero and taking it as the control target, the difference between the reference value and the feedback value of
neutral point voltage is compared in real time, And then the difference goes through the series lag correction, Thus,
it can be treated as a reference current in the current inner loop, The deviation between the theoretical reference
current and the actual measurement current is taken as the input of PI correction link, For the outer loop output, the
target control for the output current is realized, the stability margin of current is effectively improved and the tracking

time of output and input signals is shorten, The good performance of proposed method in three-phase unbalanced
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overvoltage suppression is verified by a system simulation analysis. Neutral point voltage in distribution network is

accurately suppressed to zero.

Key words: three-phase unbalance; flexible grounding device; injection current control; PI correction; lagging link
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Figure 1  Structure diagram of distribution network grounded through flexible grounding device
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Figure 2 Equivalent circuit diagram of distribution network

grounded through flexible control device
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Figure 3 Composite control strategy diagram of distribution network through flexible grounding
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Figure 4 Simplified diagram of closed-loop control
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Figure 5 Distribution network transfer function

characteristics without PI controller
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Figure 6 Amplitude-frequency and phase-frequency

characteristic curve with different integral coefficients
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Figure 9 Comparison of reference waveform and sine

response waveform after compound correction
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Figure 11  Neutral point voltage suppression waveform

diagram without delay correction
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Figure 12 Neutral point voltage suppression waveform

diagram with delay correction
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diagram of distribution network
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Figure 14 Injection current waveform diagram
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Figure 15 Three phase unbalanced overvoltage suppression

diagram with three-phase load changed
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