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Abstract

In order to improve the power quality problems such as three-phase unbalance and low voltage of
low-voltage distribution network caused by load fluctuation, the energy storage application of the
distribution network side is promoted according to local conditions, and its application value on the
distribution network side is exerted. Considering the operating characteristics of the low-voltage
power distribution station area, the energy storage system control strategy applicable to the
low-voltage power distribution station area is proposed. Through the phase-separated control of the
energy storage system, the effect of improving the power supply characteristics of the distribution
network is realized. Finally, a simple distribution network model is taken as an example to verify the
simulation. The results show that the control strategy of the energy storage system in the
low-voltage distribution area has strong feasibility and effectiveness.
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Figure 1. Typical load curve of a public low voltage distribution area in 2018
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Figure 2. Topology structure diagram of the converter
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Figure 3. Control strategy process of the power
quality management based on energy storage system
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Figure 4. Schematic diagram of i,-iy monitoring
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Figure 5. Model of the double closed-loop control
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Figure 6. Model of the power grid with energy storage system
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Figure 7. Three-phase voltage and current during the charge and discharge conversion
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Figure 8. Three-phase current and imbalance simulation waveform with energy storage
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Figure 9. Voltage and current waveform of C-phase without energy storage system
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Figure 10. Voltage and current waveform of C-phase with energy storage system
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