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Abstract:

Microgrids, characterized by their localized and distributed energy resources, are pivotal in modern
energy systems' evolution towards sustainability and resilience. This abstract presents a novel
approach for the optimal operation of microgrids, focusing on integrating distributed generation
resources while considering reliability costs. The proposed technique employs the CPLEX method, a
powerful optimization tool, to efficiently tackle the complex decision-making process inherent in
microgrid management. The optimization framework addresses the intricate interplay between
distributed energy resources, load demands, and grid reliability, aiming to minimize operational costs
while ensuring high reliability standards. By incorporating reliability costs into the optimization
objective, the model emphasizes the importance of grid resilience and outage mitigation strategies in
microgrid operation. Key factors such as renewable energy variability, demand fluctuations, and
equipment failures are meticulously accounted for to capture the dynamic nature of microgrid
operations. The CPLEX method enables the consideration of various constraints and objectives,
including power generation constraints, energy storage limitations, and reliability thresholds,
facilitating a comprehensive and efficient optimization process. Results from case studies and
simulations demonstrate the effectiveness of the proposed approach in achieving optimal microgrid
operation under diverse operating conditions.
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Source Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
PV 50.63 kW 0 kw 40.25 kW 0 kw 0 kw
Wind 30.14 kW 20.45 kW 0 kW 60.24 kW 0 kW

Fuel cell 0 kw 50.96 kW 0 kw 40.75 kW 10.24 kW

Battery 20.89 kW 10.11 kW 30.41 kW 10.95 kW 30.65 kW
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Source Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
PV 50.24 kW 0 kw 40.19 kW 0 kw 0 kw
Wind 30.95 kW 10.24 kW 0 kw 50.48 kW 0 kw

Fuel cell 0 kw 50.64 kW 0 kw 0 kw 40.47 kW

Battery 20.52 kW 0 kw 30.06 kW 0 kw 10.85 kW
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Source Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
PV 0 kw 0 kw 0 kw 0 kw 0 kwW
Wind 10.62 kW 10.15 kw 0 kW 10.48 kw 0 kW
Fuel cell 0 kw 0 kw 0 kw 30.25 kW 0 kwW

Battery 60.99 kW 40.72 kW 30.69 kW 90.75 kW 20.23 kW
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Scenario PV ($) Wind ($) Fuel cell ($) | Battery ($) Total ($)
Scenario 1 10.264 15.623 30.822 20.251 76.960
Scenario 2 0 10 50.398 10.720 71.118
Scenario 3 8.862 0 0 18.753 27.615
Scenario 4 0 20.203 16.671 11.254 48.128
Scenario 5 0 0 20.264 7.503 27.767
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