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Abstract

The system voltage of microgrid operating in island mode is supported by numerous microgrid
inverter switches in the network. Due to the existence of a large number of single-phase loads in
the network, it is difficult to keep three-phase loads balance. Furthermore, the system loads
represent dynamic unbalance because of the random switching in or out of single-phase loads. In
order to control the voltage to be balance, the microgrid inverter usually adopts double DQ con-
trol mode. Although this control mode can realize the voltage unbalance control of the microgrid
inverter terminal voltage, the voltage imbalance control needs a certain dynamic regulation pe-
riod when frequent load switching occurs. In addition, several controllers are needed and its con-
trol parameters tuning is complex. To this end, this paper presents a feedforward control strategy
to achieve imbalance control of microgrid inverter output voltage, by detecting the microgrid in-
verter real-time current and then calculate the compensation of voltage imbalance. Through the
feedforward control method, the load change can be traced quickly and the unbalanced voltage of
the microgrid inverter can be well compensated even if the system loads are switched frequently.
Based on the control strategy, the system simulation model is built and resulting simulation re-
sults show that the microgrid inverter can maintain the voltage balance even under sudden load
change.
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Figure 1. Main circuit structure of microgrid inverter
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Figure 2. Equivalent model of microgrid inverter
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Figure 3. Control diagram of double DQ
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Figure 4. Control diagram of negative sequence voltage feedforward
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Figure 5. Structure diagram of symmetrical component method of in-
stantaneous trigonometric function
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Figure 6. Three phase test voltage waveform
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