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Abstract—Previousstudiesregardsthatthegrid-forming(GFM) converter switches from the constant voltage control
(CVC) to the current limiting control (CLC) at the point of intersection of the unsaturated and saturated power-angle
curves, which might not be held in most situations. This article firstly derives the switch ing rule of GFM converter
between two controls from the cur rent limiting inequality. Accordingly, the conventional algebraic variable switched
model is transferred to the proposed state variable switched model. Based on Lyapunov Theory, the stability of
equilibrium points (EPs) is studied and the stable regions under two controls are further derived. In addition, one
necessary sta bilizing condition for the power synchronization loop based GFM (PSL-GFM) converter being locked in
CLC is derived. As a result, one global stabilization on CVC is proposed by regulating the angle between the saturated
current vector and d-axis. Finally, the maximum system boundary of the first swing can be obtained by placing stable
equilibrium points (SEPs) under CLC on the right switching line.
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