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Abstract

A multi-energies complementary microgrid and its mathematical model were presented, composed of
gas turbine, photovoltaic, wind power generation, energy storage, and cooling/heating/electrical loads.
The operation mode of microgrid was analyzed from dimensions of technology, economy, energy
efficiency and environment. Combined with practical engineering cases, 5 operation modes were
designed for the multi-energy-sources complementary microgrid, including low-carbon mode,
economical mode, high-efficiency mode, autonomic mode, and optimized mode. The results show
that these operation modes can meet the different operational requirements of micro energy
network and can be extended.
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Figure 1. Architecture of multi energy complementary microgrid system
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Figure 2. Microgrid structure
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Figure 3. Microgrid operation strategy
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Figure 4. Microgrid control diagram
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Figure 5. Microgrid optimal control model
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Figure 6. Flow chart of operation mode conversion
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