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Active control strategy on photovoltaic-storage systems based on extended PQ-QV-PV node

ZHALI Jianwei, ZHANG Yongjun, LIU Siliang, CHENG Xiaohua
(South China University of Technology, Guangzhou 510640, China)

Abstract: The problem of voltage exceeding specified limits may occur when the photovoltaic is connected to the
distribution network. The active power regulation ability of Energy Storage (ES) and the reactive power regulation ability of
grid-connected photovoltaic inverter can provide support of active power and reactive power for distribution network to solve
the problem of voltage exceeding specified limits and improve the penetration of photovoltaic. A strategy of actively
controlling the output power for photovoltaic-storage system based on extended PQ-QV-PV node is proposed by analyzing
the voltage regulating mechanism of Point of Common Coupling (PCC) of photovoltaic with energy storage by controlling
photovoltaic inverter and energy storage when PV output fluctuates. The strategy firstly sets a small wave range of voltage to
every photovoltaic, then according to the proposed active control strategy coverts the types of PV grid-connected nodes
among PQ, QV, and PV successively based on voltage level of grid-connected node, thereby controls the grid-connected level
into a smaller range considering power loss decrease. The simulation results indicate that the proposed method can solve the
problem of voltage exceeding specified limits when photovoltaic is connected to electric distribution network.
This work is supported by National Natural Science Foundation of China (No. 51377060).
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Fig. 1 Equivalent circuit of grid-connected PV system
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Fig. 2 Program block diagram of the PQ-QV-PV bus alternation
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Table 1 Data of line

RS KA S /Q SRR HPTQ
1 2 0.265 0462
2 3 0.456 0.627
3 4 0.513 0.706
4 5 0.698 0.798
5 6 0.454 0.519
2 7 0.285 0.392
3 8 0.349 0.399
8 9 0.558 4 0.683 4
4 10 0.314 0.36
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