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Accelerator Power Ripple Suppression Based on
SSOGI-RLSMC Combined Algorithm

YANG Xinhua'?), WANG Yongqiang!, LI Jigiang?, CUI Yuan?, GAO Daqing?, ZHENG Yue!

(1. Lanzhou University of Technology College of Electrical Engineering and Information Engineering, Lanzhou 730050, Ching;
2. Chinese Academy of Sciences, Institute of Modern Physics, Lanzhou 730000, China)

Abstract: The power supply system of heavy ion accelerator requires high stability and ripple precision of excita-
tion power supply. Because of the existence of magnet load, the ripple has an impact on the precise control of
particle trajectory by magnetic field. To solve the above problems, a new combined algorithm based on SSOGI-
RLSMC is proposed to reduce the output current ripple of excitation power supply under the influence of magnet
load and improve the current stability. The new joint algorithm extracts the ripple component quickly and accur-
ately by using the parallel Second-Order Generalized Integrator(SSOGI) as the ripple detector, and obtains the
command current with high precision. The error signal is obtained by subtracting the command current and the
compensation current of the DC active power filter, and the Reaching Law Sliding Mode Control(RLSMC) al-
gorithm is used to track and compensate the error signal dynamically, so as to improve the direct current active
power filter can suppress the ripple of the output current of the excitation power supply, so as to achieve the pre-
cise control of the particle trajectory. Finally, through MATLAB/Simulink simulation, it is proved that the new
joint algorithm can effectively improve the accuracy and stability of the output current of the excitation power
supply, and improve the ripple current suppression ability of the DC active power filter.

Key words: ripple detection; parallel second order generalized integrator; approach law sliding mode control; DC
active power filter; ripple suppressio
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