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Abstract:

By incremental deployment of renewable energy sources on microgrid frameworks, new technical and economic
issues have emerged in the power system industry. The optimal operation of microgrids in the presence of inter-
mittent renewable sources has been counted as a new challenge within the last decade. Microgrids are off-grid or
grid-connected power systems on a very small scale encompassing different types of distributed generation sources
and local loads. Generally, in isolated microgrids, the demanded energy of consumers is maintained by hybrid
models of internal energy sources. The principal purpose of hybrid systems is to supply the electrical power
demanded by consumers instantaneously as well as storing surplus energy for critical conditions. In this paper, a
techno-economic and environmental base approach for optimal energy management of microgrids using crow
search algorithm is presented. Under study microgrid include renewable energy resources, battery and diesel
generator as backup power generator. Annual cost and the released emission are considered as the objective
function of the proposed method. The crow search algorithm calculates power dispatch scheduling among
generation units. Simulation results of the proposed method show the appropriate configuration of the hybrid
system that lead to decrease the annual cost of the system and the released emission.
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Table (1): The proposed problem parameters
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Table (2) Economic results of the proposed model for different case studies
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Table (3): Evaluation of the crow search algorithm response for the cost of each case study
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Figure (6): Convergence curve of the under studied scenarios
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Table (4): Comparison of the results of genetic algorithms and crow search for the fourth case study
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Figure (7): Daily power output curve of diesel generator for the first case study
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Figure (8): Daily power output curve of diesel generator, wind and photovoltaic units for the second case study
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Figure (9): Daily power generation curve of diesel generator, wind and photovoltaic unit for the third case study
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Figure (10): Daily power output curve of diesel generator, wind and photovoltaic unit for the fourth case study
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Figure (11): The daily curve of the stored energy in the battery for the second case study
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Figure (12): The daily curve of the stored energy in the battery for the third case study
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Figure (13): The daily curve of the stored energy in the battery for the fourth case study
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Table (5): Economic results of the proposed model for different case studies
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Figure (14): System Average Interruption Frequency Index (SAIFI) for under study scenarios
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Figure (15): System Average Interruption Duration Index (SAIDI) for under study scenarios
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