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Control Strategy for Energy Storage Devices in Substation Areas with

Unbalanced Voltage Compensation Function
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2. Xi’ an XJ Power Electronics Technology Co. ,Ltd.,Xi’ an 710075, Shaanxi, China)

Abstract: A three-phase four-wire energy storage type low-voltage control device with the function of grid
voltage unbalance compensation was designed. Firstly,a control method based on active voltage droop and constant
power factor was introduced in detail to solve the problem of low voltage at the terminal of substation area power
grid, which can compensate the low voltage at the terminal of substation area power grid. Secondly, a three-phase
unbalance voltage compensation method based on negative sequence and zero sequence virtual impedance was
proposed, which directly controls negative sequence and zero sequence voltage and omits the application of current
sensor. Finally,a Matlab/Simulink simulation model and a 50 kW mid-point capacitor three-phase four-wire T-type
three-level energy storage converter experiment platform were built, and the effectiveness of the proposed control
scheme was verified through simulation and experiments.
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Fig.1  Topology structure of three-phase four-wire energy storage low-voltage control device
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Fig.2  Connection scheme of three-phase four-wire
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Fig.3  Control strategy of low voltage control
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Fig.4  Control block diagram of low-voltage control device with negative sequence and zero sequence voltage control
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Fig.5 Control block diagram of positive

and negative sequence separation
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Fig.6  Virtual impedance control block diagram

K7 2R el B AE P

Fig.7  Control block diagram of zero sequence virtual impedance
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Experimental waveforms of unbalanced voltage control
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Fig.10 Experimental waveforms of low-voltage control
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