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Abstract: Single-phase phase-locked loop (PLL) is widely used in fields such as power systems. However, the
traditional single-phase PLL algorithms face challenges such as high computational complexity and complicated
calculation methods. Moreover, their performance is affected in scenarios where the frequency of the input signal
undergoes significant changes. A single-phase phase-locked loop based on sinusoidal tracking nonlinear control is
proposed to address these issues. Using a Lyapunov stability-based design method, global convergence is achieved
when the input signal frequency changes. A simulation model of this new PLL is constructed in PSIM and the
application effects of the proposed method are compared with the conventional single-phase PLL based on the
second-order generalized integrator, an experimental test is completed using the TMS320F28069 digital signal
processor. Simulations and experiments indicate that the algorithm, with its simplicity and fast response, can improve
the accuracy degradation issue occurring in traditional second-order generalized integrators during abrupt frequency
changes.
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