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ABSTRACT: VSG technology has been widely concerned
because of its good damping and inertia support characteristics,
but it is difficult to suppress the active power transient
overshooting and power oscillation caused by the weakening of
control performance when the working condition and scene
change in the frequency modulation process. The frequency
modulation capability is not suitable enough. Based on the
existing VSG control units, this paper firstly establishes the
VSG small signal model related to multiple control units
through theoretical deduction. On this basis, the concept of
VSG feasible domain of frequency modulation capability is
proposed from aspect of classical control theory, and the
influence of virtual inertia, additional damping coefficient,
power grid strength and other parameters on VSG dynamic
performance and feasible domain is quantitatively analyzed. In
order to solve the problem that VSG frequency modulation
performance can not be satisfied under different working
conditions and scenarios at same time, a frequency modulation
capability enhancement strategy based on virtual speed flexible
regulation is proposed for extremely weak grid. Finally,
simulation is constructed in PSCAD/EMTDC, and the
effectiveness of the proposed control strategy is verified.
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strategy control block diagram under extremely weak grid
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