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ABSTRACT

This paper examines multi-objective optimization for demand response planning in
residential households using smart aggregators. Smart aggregators play a crucial role as
effective tools in optimizing home energy consumption and reducing costs, leveraging
advanced algorithms and innovative technologies in energy demand management. The main
objective of this research is to reduce energy costs and minimize customer dissatisfaction in
the demand response process. To achieve these goals, the multi-objective optimization
algorithm NSGA-II is employed, which can provide a set of optimal solutions considering
various objectives. This algorithm utilizes natural selection techniques and genetic processes
to find a balance between different goals. Subsequently, a multi-objective fuzzy method is
used to select the best trade-off solution between conflicting objectives. This method
evaluates different solutions based on their degree of alignment with various goals using
fuzzy membership functions. The application of the NSGA-II algorithm and fuzzy
techniques in optimizing home energy consumption leads to a significant reduction in costs
and customer dissatisfaction. Numerical simulation results show that these methods
effectively create an optimal balance between cost reduction and improving consumer
welfare in smart distribution networks. Finally, this research highlights the importance of
using advanced algorithms in optimizing home energy systems and achieving a sustainable
and intelligent system.
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