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High Response Current Loop Control of AC Servo System

ZHAO Yun, LIAO Zhengbin, WANG Zefei, CAI Meidong

(Hubei Key Laboratory for High-Efficiency Utilization of Solar Energy and Operation Control of
Energy Storage System, Hubei University of Technology, Wuhan 430070, China)

Abstract; Based on the analysis of voltage output lag, current sampling delay and direct-quadrature axis (d-q
axis) voltage coupling which restrict the improvement of the current loop bandwidth, a complex vector decou-
pling current loop predictive control algorithm is proposed. The current loop predictive control algorithm is
used to improve the current loop response. The current is sampled at the current moment to obtain the voltage
at the next moment to reduce the delay of current sampling. The duty cycle double refresh control algorithm is
adopted to shorten voltage output lag time. The complex vector decoupling method is used to solve the voltage
coupling problem of d-q axis to further improve the performance of current loop. The results show that the
proposed method has better current loop response performance than proportional-integral control algorithm.

Keywords: AC servo system; current loop bandwidth; current loop predictive control; complex vector decou-

pling; voltage coupling
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Fig. 1 Structural block diagram of current loop PI control algorithm
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Fig. 3 Structural block diagram of current loop predictive control algorithm
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Fig.4 Structural block diagram of current loop predictive control algorithm of complex vector decoupling
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