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Abstract: The accurate assessment of system frequency modulation requirements and the alleviation of
contradiction between steady-state output and dynamic regulation of PV-storage grid-connected units are crucial for
realizing the rapid frequency support in grid-forming virtual synchronization PV-storage grid-connected systems. First,
a model of a grid-forming virtual synchronization PV-storage grid-connected system is built, and the coupling
characteristics among multiple control objectives are analyzed. Second, the traditional grid-forming control is improved
based on the damping compensation principle to boost the steady-state control accuracy of PV-storage units. On this
basis, frequency security early warning and the controller’s dynamic performance constraints are utilized to
quantitatively evaluate the grid-forming control parameters, and a frequency support strategy for the grid-forming
virtual synchronization PV-storage grid-connected system is proposed. Finally, a simulation system is constructed, and

N results verify that the PV-storage grid-connected units can
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swiftly support the system frequency and remarkably enhance

the system frequency security under the proposed control
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Fig. 9 Dynamic response of system under short-circuit fault
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