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Nonlinear Feedback Control in Ferromagnetic Chaotic Circuit
with Different Structure Synchronization

PANG Xia, LIU Ling, LIU Chongxin, DONG Zihan

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

Abstract: To suppress the ferromagnetic chaotic oscillation from voltage transformer in
substations, a nonlinear feedback control strategy with different structure synchronization is
proposed to design the controller. A positive definite Lyapunov function with negative definite
derivative over time is constructed, and the tentative controller takes part in the state equation,
where the flux serves as the output signal to track sinusoidal reference signal to keep error signal
as zero. For the purpose of easy extracting., the current is chosen instead of the flux. The
numeric simulation shows that once adding the controller, the system flux decreases from 5 p. u.
to 1 p.u., and voltage decreases from non-periodic overvoltage of 17 p. u. to steady sinusoidal
value of 1 p.u., and the previous non-periodic overvoltage output can be transformed into
periodic sinusoidal voltage with greatly reduced amplitude.
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