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Abstract: The modeling and stability analysis methods for a fractional-order Cuk converter closed-loop system are
proposed. First, the transfer function of a PWM-controlled fractional-order Cuk converter closed-loop system is
analyzed, and the nonlinear links of its control system are modeled to obtain a describing function model for the
fractional-order Cuk converter closed-loop system. Then, the effect of fractional-order component order on the stability
of the converter closed-loop system is analyzed using an improved Nyquist stability criterion. Finally, the accuracy of
the modeling and stability analysis methods for the fractional-order converter closed-loop system was verified by
simulations and an RT Box platform.
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