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Adaptive super-twisting sliding mode control of PFC converter
based on finite time observer
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(1. College of Electrical Engineering & New Energy, China Three Gorges University, Yichang 443002, China;
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Abstract;To address the slow dynamic response and insufficient disturbance rejection of conventional
control methods for single-phase three-level power factor correction circuits, an adaptive super-twisting
sliding mode control strategy was proposed based on a finite-time disturbance observer. By introducing e-
quivalent adaptive gain to enhance the super-twisting algorithm and applying it to voltage regulation and
power tracking loops, this strategy effectively improves dynamic performance while suppressing chatte-
ring. Simultaneously, a linear-enhanced super-twisting observer was designed for real-time compensation
of system disturbances, reducing gain requirements and enhancing convergence speed and disturbance re-
jection. Experimental validation on a single-phase back-to-back three-level converter with cascade cell

demonstrates that, compared to traditional Pl control, this strategy achieves 44.5% and 56. 4% shorter
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response times with 48. 1% and 80.5% reduced voltage fluctuations during load transients; under refer-

ence voltage steps, voltage rise recovery time is shortened by 88. 1% without significant overshoot, fall

recovery time by 34.4% , and voltage dip magnitude by 58.9% ; during input voltage fluctuations, tran-

sient duration decreases by 37.6% with 61.7% reduction in voltage sag magnitude. Results confirm that

this method significantly enhances system response speed and robustness, providing an effective control

solution for high-reliability power factor correction.

Keywords : power factor correction circuit; sliding mode control; disturbance observer; chattering sup-

pression; adaptive gain
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