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Abstract

The microgrid is attracting more and more attention and it is considered as the development
trend of low-carbon smart grid, which will gradually change the traditional power supply mode.
Based on the modeling and control of smart microgrid, this paper expounds the fundamental
structure and operation condition of AC microgrid, DC microgrid and AC/DC hybrid microgrid. The
comprehensive modeling principle and operation characteristics of clean wind, photovoltaic and
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energy storage power generation are analyzed. This paper particularly reviews the control strate-
gies of hierarchical control, decentralized control and master-slave control for microgrid under
different operating modes. Finally, the prospects of microgrid in energy management and project,
power quality improvement and operation protection, as well as interconnection and coordinated
operation of multi-microgrid are also forecasted.
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Figure 1. Microgrid structure based on photovoltaic-battery energy storage system. (a)
AC microgrid structure; (b) DC microgrid structure; (c) AC/DC microgrid structure
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Figure 2. Microgrid structure based on photovoltaic-battery
energy storage system
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Figure 3. Microgrid structure of wind-PV-battery hybrid system
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Figure 4. Dynamic model of wind turbine
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Figure 5. Single diode and double diode equivalent
circuit. (a) Single diode equivalent circuit; (b) Double
diode equivalent circuit
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Figure 6. Battery equivalent circuit model
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