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Abstract

Energy management in microgrids is done with different goals such as reducing operation costs. In
this approach, the microgrid operator tries to manage energy in order to supply the energy required by
consumers at the lowest possible cost, by determining the amount of energy generation by each of the
available energy sources. These resources can generate electrical, thermal or combined energy. In this
paper, energy and structure management in microgrids have been done with objectives such as
reducing operation costs, reducing environmental pollution and improving technical indices such as
reducing real power losses. For this purpose, it has been used from options such as demand response
programs, storage devices, distributed generation resources such as combined heat and power
generators, renewable sources such as wind and photovoltaic units and feeder reconfiguration. In this
paper, the genetic algorithm, which is one of the most valid meta-heuristic algorithms, is used to solve
the optimization problem. Numerical results show the efficiency of the proposed model.
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Figure (1): Hybrid energy system under study
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Figure (3): Microgrid under study [22]
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Figure (4): Electrical load of network buses at peak hour
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Figure (6): Thermal and cooling load of under-study microgrid
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Figure (7): Electricity price in day-ahead energy market
Table (2): Initial parameters of genetic algorithm
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Figure (8): Output power of electrical resources in case 1
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Figure (9): Output power of thermal resources in case 1

Table (3): Simulations output in case 1
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Figure (10): Output power of electrical resources in case 2
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Figure (11): Output power of thermal resources in case 2
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Table (4): Simulations output in case 2
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Figure (11): Final objective function in three case studies
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1. Renewables

2. Wind turbines (WT)

3. Photovoltaic panels (PV)

4. Energy storage systems (ESS)

5. Demand response programs (DRP)
6. Microgrid (MG)

7. Reconfiguration
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8. Combined cooling, heating and power (CCHP)
9. Battery energy storage system and thermal energy storage system (BESS and TESS)
10. Auxiliary boiler (AB)
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