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Modeling of DC Charging Pile for Electric Vehicles
Based on Two-stage Structure

YANG Chuangchuang', YU Bo'?
(1. State Grid Electric Power Research Institute, Nanjing 211106, China; 2. Experiment and Verification Center,

State Grid Electric Power Research Institute, Nanjing 211106, China)

Abstract: Based on the two-stage (AC/DC and DC/DC) structure of a DC charging pile for electric vehicles(EVs)
and through the analysis of the functional requirements of the two-stage circuit structure, a MATLAB/Simulink
simulation model is built with a main circuit which consists of a Vienna circuit as the front-stage AC/DC rectifier and a
Buck-Boost circuit as the rear-stage DC/DC voltage conversion circuit. Simulations are performed with load set as a pure
resistive load and the PNGV model of a battery, respectively. Simulation results meet the requirement of parameters such
as output voltage stability accuracy, output voltage ripple and input current harmonics, which proves that the model can
be used to analyze the power grid loaded by EVs and promote the study on the impact of EVs on power grid.
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Fig. 6 Block diagram of dual closed-loop PI control for

feedforward decoupling
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Fig. 12 Hamonic analysis results under different load conditions
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