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Modeling and simulation of microgrid system based on wind-solar hybrid

GUO Tian-yong, ZHAO Geng-shen, ZHAO Yao, CHENG Ru-qi, ZHAO Er-gang, QI Chao

(Tianjin Key Laboratory of Photo-electronic Thin Film Devices and Technology, Nankai University, Tianjin 300071, China)

Abstract: On the basis of traditional wind-solar hybrid generation system, a model of single-phase microgrid system based on DC bus
is established, and the models of wind turbine, solar arrays and battery are built respectively with Matlab. Z topology is adopted to
prolong the island running time. The controlling strategy is divided into two types according to operation mode: one is that it takes
master slave control mode when the system is island running, where the battery is the main control unit to provide reference voltage; the
other one is when it’s grid connected, the system adopts maximum power point tracking control mode respectively, which aims to make
the new energy into grid as much as possible. With this model and controlling method, the simulation of transition state and power flow
during the microgrid mode-switch is carried out, the results prove the feasibility and validity of this model, which will lay a foundation
for building microgrid experimental platform and demonstration project.
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Fig.1 Microgrid structure of DC bus
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Fig.2 The curve of wind power coefficient
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Fig.3 Mask of the wind turbine model
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Fig.4 Permanent magnetic generator model
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Fig.5 Z-topology and inverter model
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Fig.6 Simulation results
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