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Modeling and performance analysis of a fractional-order direct-driven permanent
magnet synchronous generator based on nonlinear dynamics
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Abstract: This paper mainly studies the dynamic behavior of fractional-order direct-driven perma-
nent magnet synchronous generator (fractional-order D-PMSG) , aiming to explore the system’s
motion state and generator performance characteristics with different parameters and different or-
ders. Firstly, a fractional-order mathematical model of D-PMSG is established by using an actual
generator parameter, At the same time, in order to reduce the complexity of system parameters
and facilitate the dynamic behavior analysis, the compact expression form of fractional-order
D-PMSG model is constructed by affine transformation. On this basis, the fractional-order
D-PMSG model is simulated under the condition of different orders and parameters, with the cor-
responding bifurcation diagram, power spectrum and phase diagram obtained. The dynamic char-
acteristics of the system are analyzed in detail, with the performance characteristics of the system
discussed. The relationship between the parameters and the order of the system is obtained when
the system is out of chaos. These analytical results can provide a certain theoretical basis for the
actual design, operation and control of the D-PMSG.
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