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Abstract: At present, the main problem of rural power grid is the lack of voltage at the middle and end of the
line caused by long distance and large line loss. An auto-coupling transformer of low voltage compensation of rural
power network was designed. The transformer connects the secondary side in series with the main circuit and only
needs to provide the missing voltage of the node to achieve the effect of low-voltage control. The transformer has
small capacity and low cost, and can be configured in multiple nodes of the same line. The secondary side taps of
each phase are independently controlled by IGBT, which can control the unbalanced three-phase voltage. Finally,
the digital simulation verification and digital physical hybrid experiment verification of the compensation
transformer were carried out, which prove that this method can guarantee the power quality of each node of the line
and at the same time. The transformer was compared with other low voltage control methods in terms of economy,
which prove that the compensation transformer seems more economical.
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Fig.6  Simulation verification of load unbalance sudden change
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