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Abstract:
With the increasing penetration of renewable energy sources such as wind and photovoltaic

generation in future microgrids, challenges arise due to variable weather conditions. In this paper, a
model is proposed to optimize the performance of microgrids under the worst-case scenario of
renewable energy source failures using a bi-level optimization. In the upper-level problem,
optimization is carried out in terms of energy loss reduction, load shedding in the load management
program, as well as optimal charging and discharging of energy storage systems. The lower-level
problem considers maximizing the utilization of renewable energy. A bi-level optimization solution
method is proposed, which involves binary variables at both levels and is solved using a non-
dominated sorting genetic algorithm (NSGA-II). The proposed model and algorithm are
implemented using the Julia programming language. The performance of the model is examined
under various conditions using a 33-bus microgrid, and the optimization results demonstrate the
optimal performance of the microgrid under the worst-case scenario of renewable energy
source failures.
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