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Abstract: Aiming at the problem that the traditional modeling methods cannot describe the real characteristics of flyback
converters more accurately, the average state model of the fractional-order flyback converter operating in the intermittent
inductance current mode was established by using fractional-order calculus and state space average method. The DC equilibrium
point and small signal transfer function were obtained, and the difference between the model and the integer order mathematical
model was compared. The state space model and circuit simulation model of fractional-order flyback converter were built in
Simulink, and the experimental circuit of fractional-order flyback converter was constructed. The state space model, circuit
model simulation and experimental results were compared to prove the correctness of the fractional-order model. The results

show that the fractional order mathematical model can reflect the change of the order of inductance and capacitance, and the
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theoretical analysis is better consistent with the actual operation of the converter. A more accurate mathematical model of
flyback converter can be established by combining fractional calculus theory with state space average method, which provides a

reference for the modeling of other converters.

Keywords: power electronic technology; intermittent inductance current mode; fractional-order flyback converter; numerical

simulation; physical circuitry
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Fig. 1 Circuit topology and inductive current waveform of flyback converter
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Tab. 3 Theoretical/actual circuit parameters of 0. 8-order and 0. 9-order fractional-order transformer constructed circuits
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/ / 0.67/0. 68 7 / P10 2.37/2.40
56.00X10° 13.70X10° 64.90X10° 16. 50X 10°
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4 42.07/43.00 10.52/10. 00 1.40/1.50 1.72/1.80 0.43/0.50 3.94/4.00
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