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Abstract

In this paper, the robust planning of the islanded hybrid system (IHS) to create an integrated system with
wind turbine, photovoltaic, diesel generator, stationary (battery) and mobile (electric vehicles) storages
is presented. The proposed scheme minimizes the planning cost (including construction, maintenance,
and operation) of the mentioned sources and storages, and environmental pollution level. This problem
is constrained to operation and planning model of the different sources and storages, and power balance
constraint in IHS. The proposed scheme is formulated in the Pareto optimization framework based on
method of the summation of weighted functions. Also, the bounded uncertainty-based robust
optimization (BURO) is used to model the uncertainties of load, renewable power, and energy of mobile
storage. Then, the hybrid evolutionary algorithm according to composition of Krill Herd Optimization
(KHO) and Grey Wolf Optimization (GWO) algorithms obtains an optimal solution including low
standard deviation in the final response. Finally, it is seen that the proposed scheme has a suitable
capability in the planning of the proposed system according to economic and environmental viewpoints
based on obtained numerical results.
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Figure (1): Proposed system structure
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Figure (2): Daily profile of load coefficient, RES power rate and penetration coefficient of EVs
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Table (1): Parto front of the proposed design in definitive modeling
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Table (2): The best way to resolve the proposed definitive issue
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. Diesel generators (DiG)

. Renewable energy sources (RESs)
. Energy storage systems (ESSs)

. Electric vehicles (EVs)

. Islanded hybrid system (IHS)

. Wind turbine (WT)

. Photovoltaic (PV)

. Harmonic search algorithm (HSA)
. Loss of power supply (LPS)

. Elephant herd optimization (EHO)

. Non-renewable distributed generations (NRDGS)
. Nonlinear programming (NLP)

. Mixed-integer nonlinear programming (MINLP)
. Gray wolf optimization (GWO)

. Firefly Algorithm (FFA)

. Non-hybrid evolutionary algorithms (NHEAS)

. Genetic algorithm

. Fuzzy decision technique (FDT)

. Bounded uncertainty-based robust optimization (BURO)
. Hybrid evolutionary algorithm (HEA)

. Krill herd optimization (KHO)

. Total capacity cost (TCC)

. Capacity Recovery Factor (CRF)

. State of charge (SOC)

. Particle swarm optimization (PSO)
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