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Voltage control strategy for a PV inverter based on distributed consensus collaboration

Z0U Wenbin, HAN Song, RONG Na, CHEN Shiwei
(College of Electrical Engineering, Guizhou University, Guiyang 550025, China)

Abstract: To solve the voltage limit problem caused by large-scale distributed photovoltaic (PV) connecting to the
distribution network, a voltage control method of PV inverter based on distributed consensus collaboration (DCC) is
proposed. The PV inverter voltage control adopts a sag control mode based on power regulation, using sag control to
regulate the active and reactive power of the PV to achieve the control of the PV grid voltage. Distributed cooperative
consensus is to use the active power output of the PV connected to the system and the PV maximum output tracking ratio
as state variables, and to implement the adjustment of the sag control start-up parameters and the voltage cooperative
control between PV inverters through the distributed consensus cooperative algorithm. Arithmetic verification is carried
out with a real feeder system with distributed PV, and simulation is made based on DIgSILENT software. The results
show that the proposed voltage control method can effectively suppress the voltage crossing problem of PV parallel
networks and reduce the reduction of PV active power output in the voltage regulation process, and improve the reactive
power regulation of PV inverters.
This work is supported by the Guizhou Excellent Youth Science and Technology Talents Project (No. [2021]5645).
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Fig. 1 Equivalent circuit for grid-connected photovoltaics
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Fig. 3 Photovoltaic inverter capacity curve
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Fig. 5 Block diagram of distributed consensus collaboration

based photovoltaic inverter network
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Fig. 6 Photovoltaic grid-connected inverter voltage control flow

chart based on distributed collaboration
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Fig. 10 Voltage distribution of photovoltaic grid-connected junction under different control methods
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