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Abstract: The traditional parameter design methods based on gain margin (GM) and phase margin (PM) usually result
in a low bandwidth of the phase-locked loop (PLL). This means that the fast dynamic of the PLL is sacrificed to improve
system stability. Furthermore, the values of GM and PM are of only minor help in determining the maximum available power
of a grid-connected inverter (GCI) system. Determining the maximum available power often requires complex multiple
simulations or experiments. An operation-margin-based PLL parameter design method is proposed to solve the above
problems. A small-signal model of GCI system considering the dynamic characteristics of current loop and PLL dynamics is
established. Then, an open-loop transfer function model in complex vector form that can characterize the system is obtained.
Based on this model, the three-dimensional control parameter domain under different operating point variables is plotted and
the influences of output current and grid voltage on the value of control parameter are analyzed. Finally, the simulations and
experiments verify the effectiveness and correctness of the proposed control parameter design method.
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