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Modification of small signal model and improvement of control strategy for

post-stage voltage regulator in dynamic IPT system
YIN Jin’an',CHEN Qianhong', YIN Yanhao',HE Mingliang', LIU Lidong
(1. College of Automation Engineering,Nanjing University of Aeronautics and Astronautics,Nanjing 211116, China;

2. Hengdian Group DMEGC Magnetics Co.,Ltd., Dongyang 322118, China)
Abstract: For the mono-rail dynamic wireless power transfer system,considering the influence of the discon-
tinuous current of the rectifier and the parasitic parameters of the secondary resonant circuit,the relationship
between the rectified voltage and the load is analyzed. It is pointed out that the large range of rectified
voltage fluctuation caused by load changes brings challenges to the modeling and closed-loop parameter
design of the post-stage voltage regulator. In order to describe the small signal model of the post-stage
voltage regulator more accurately, the influence of secondary side resonant circuit is considered, and the
amplitude / frequency correction coefficient is introduced to correct the low-frequency gain and the mid-
frequency resonant peak frequency of the small signal model of the post-stage voltage regulator. On this
basis,in order to further improve the dynamic response capability of the system to variable loads,a rectifier
voltage feedforward link is added. Simulative and experimental results verify the correctness of theoretical
analysis and the effectiveness of the proposed scheme.
Key words:dynamic wireless power transfer;parasitic parameters;rectified voltage;small signal model;control

strategy
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Research on single-phase shared modular flexible multi-state switch

SHI Mingming, LIU Ruihuang, YUAN Yubo, YUAN Xiaodong,ZHANG Chenyu, MIAO Huiyu

(Electric Power Research Institute of State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 211103, China)
Abstract: Flexible multi-state switch (FMS) ,as a new type of power electronic device, can be connected to
different distribution networks to realize the function of regulating power transmission. Based on cascaded
H-bridge flexible multi-state switch (CHB-FMS) , a single-phase shared modular FMS topology is proposed.
The CHB-FMS module is composed of three stages: rectifier, isolator and inverter. The new topology uses
the idea of module sharing,and the shared modular only retains rectifier stage,which can save a lot of full
bridge modules and DC / DC isolation modules, and effectively reduce the volume and cost of FMS. The
working principle of single-phase shared modular FMS topology is studied,its mathematical model is estab-
lished, the parameter design method is studied, the voltage and power control equations are derived, and
the module voltage equalization strategy is proposed. Finally,a 500 W single-phase shared modular FMS
principle experimental prototype consisting of two modules is built, the power transmission and power jump
experiments under different phases are realized,and the feasibility of the proposed topology and its control
strategy is verified.
Key words:flexible multi-state switch;distribution network;cascaded H-bridge;shared modular;double closing-

loop control
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