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Study on Control of Hopf Bifurcation in Inverter with Memristive Load

CAO Hongbo, WANG Faqgiang

(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Inverter with memristive load is prone to Hopf bifurcation; therefore it is subject to in-
stability, which means the oscillation frequency is greater than the line frequency but much smal-
ler than the switching frequency in the system. To address this problem, in this paper, an AC
output voltage differential feedback control is proposed to effectively control the Hopf bifurcation
in system. The oscillations caused by Hopf bifurcation in the inverter with memristive load are
slow-scale instability behavior. Considering this, an average model of the system under AC out-
put voltage differential feedback control is built. The harmonic balance method is used to obtain
the periodic solutions of the system variables. Then the mechanism of the slow-scale instability is
illustrated according to Floquet theory, and the control parameter range to ensure stable system
operation is provided accordingly. In addition, by calculating the sensitive value of the Floquet
multiplier with respect to the integral parameter, the anti-interference ability of the system under
AC output voltage differential feedback control when the integral parameter is disturbed is ana-

lyzed. The results of theoretical research indicate that the AC output voltage differential feedback
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control is effective to control the Hopf bifurcation in system, and will greatly widen the control

parameter range that ensures stable system operation while enhancing the anti-interference ability

of the system. At the end, the correctness of the theoretical analyses and the effectiveness of the

proposed control method are verified by the consistency between PSpice simulation and physical

experiment,

Keywords: memristive load; inverter; harmonic balance method; Floquet theory; Hopf

bifurcation
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Fig. 1 Schematic of the system under the AC output voltage differential feedback control
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Fig. 6 Experimental platform of the system under the AC

output voltage differential feedback control
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