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A Resilient Based Resistant Planning for Economical
Distribution of Electric Smart Distribution Network
in the Presence of Electric Storage Systems and Load
Responsive Schedule
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Abstract

The challenges of the widespread penetration of renewable energy sources and the participation
of the load response program in the optimal supply of electric loads are considered as the main
issues of the future intelligent electricity distribution networks. Therefore, it is necessary to develop
practical approaches to deal with the fluctuating behavior of renewable energy sources and to
improve the resilience of the entire electrical distribution system by flexible energy sources. This
paper proposes a robust optimization approach for the economic distribution of a smart electrical
distribution network in the presence of renewable energy sources, with the aim of reducing total
operating costs and improving resilience through flexible energy sources such as electrical storage
systems and load response programs. In the proposed study, the effect of the presence of electric
storage system on the management of fluctuating behavior of renewable energy sources in normal
conditions and events with low probability and high impact is studied. In addition, the benefits
of implementing the load response program in the economic distribution model of the electricity
distribution network with the aim of reducing the total operating costs and reducing the interrupted
loads will be analyzed. In the proposed approach for modeling the non-deterministic behavior of
renewable energy sources in the economic distribution model of the smart electricity distribution
network, the robust optimization method is used. In order to validate the proposed model, a
standard test system of 33 buses has been used to model the intelligent electricity distribution
network. The proposed problem is modeled in the form of a mixed integer non-linear programming
and simulated in the GAMS software environment and solved under the powerful CPLEX solver.
Solving the proposed problem leads to providing an optimal solution that makes the optimal
planning of the smart power distribution network resistant to the adverse fluctuating behaviors
of renewable energy sources. In addition, the results of the simulations confirm the effectiveness of
the proposed approach in reducing outage loads for distribution network consumers.

Keywords: Electric intelligent distribution network, resilience, electric storage systems, load response program, resilient optimization
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