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Control of dual-series energy-fed converter for subway based on
proportional sinusoidal amplitude integrator
LI Zhiguang',JIN Long',YANG Yicheng®,PAN Peng'
(1. School of Electrical Engineering,Southeast University ,Nanjing 210096, China;
2. Guodian Nanjing Automation Co.,Ltd.,Nanjing 210032, China)
Abstract: The SAI(Sinusoidal Amplitude Integrator) is applied to dual-series energy-fed converter for subway,
which simplifies the control of converter and improves the control performance of converter in the stationary
coordinate system. Starting from the digital realization of SAI,based on the frequency response analysis in
discrete domain,the difference between the actual characteristics of discrete SAI and the ideal model of
continous domain is analyzed,and the corresponding linear prediction phase compensation method is
proposed. In order to improve the dynamic performance of the current loop,a virtual decoupling term is
introduced in the current control loop to reduce the dependence of the current control on the SAI and
improve the dynamic performance of the current loop. The closed-loop control of the voltage outer loop by
voltage squared feedback is adopted to ensure the voltage balance of the two series converters through the
pressure difference correction control and improve the response performance of the voltage loop through the
proportional feed forward of the DC input current. Simulations and experiments verify the correctness and
effectiveness of the proposed control strategy.
Key words: sinusoidal amplitude integrator; electric converters; virtual decoupling; isolated dual-series;

voltage control; electric current control



