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A Control Method of Switching Power Amplifiers with Triple-Arm SVPWM

LI Rui's SUN Yanhua', QIU Hong?, DUAN Ruirui’

(1. Key laboratory of Digital Manufacturing Technology and Application, Xi’an Jiaotong University, Xi’an 710049, China;

2. Shenzhen Key Laboratory of Electromagnetic Control, Shenzhen University, Shenzhen, Guangdong 518060, China)

Abstract: A novel triple-arm switching power amplifier based on SVPWM theory is proposed to
solve the problem that the traditional AMB (active magnetic bearing) that is controlled by two
H-bridge switching power amplifiers have some shortcomings such as bulky size, high power
consumption. The amplifier bases on the theory of SVPWM and the advantage of three-level
control. Both symmetrical and asymmetrical SVPWM theories are applied for different carriers.
Two different methods of SVPWM switching power amplifiers are established in the Matlab/
Simulink environment and a novel three-leg switching power amplifier circuit system is realized by
dSPACE. Both the theoretical results and experiment results show that the symmetrical SVPWM
control algorithm improves the current response speed effectively, doubles the ripple current
frequency and decreases its amplitude significantly, When the frequency is 1 750 rad/s, the
system gain is only —3 dB. Thus the method meets the requirements of low ripple current and
good dynamic, and improves the reliability of AMB system performance.

Keywords: triple-arm space voltage pulse-width modulation; switching power amplifier; ripple

current
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