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Period Doubling Bifurcation of Fractional-order Boost Converter
Based on Predictor-corrector Algorithm

XIE Lingling, YANG Yugqing, YAO Junyi, QIN Long
(School of Electrical Engineering, Guangxi University, Nanning 530004, China)

Abstract: Based on the fact that inductance and capacitance are of fractional-order, the nonlinear dynamic
characteristics of a fractional-order Boost converter are studied. The predictor-corrector model of the Boost converter is
established using the predictor-corrector algorithm of fractional-order calculus. On this basis, the bifurcation diagrams
with the reference current, input voltage and orders of capacitance and inductance as bifurcation parameters are
obtained. The period doubling bifurcation and chaotic behaviors of the fractional-order Boost converter are studied, and
its nonlinear dynamic behavior is compared with that of an integer-order Boost converter at the same time. Results show
that under certain operating conditions, some nonlinear phenomena such as bifurcation and chaos will appear in the
fractional-order Boost converter with changes in some circuit parameters. Under the condition of the same circuit
parameters, the parameter stability domains of integer- and fractional-order converters are different. Compared with that
of the integer-order converter, the parameter stability region of the fractional-order converter is smaller, which more truly
reflects the nonlinear dynamic characteristics of the Boost converter.
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Fig. 1 Topology of peak current controlled fractional-

order Boost converter circuit
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Fig. 2 Bifurcation diagram of i;, and u, of fractional-

order converter with I, as bifurcation parameter
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converter with I, as bifurcation parameter
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