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Abstract

In this paper, a three-level scenario-based framework for determining the optimal strategy and planning
of microgrids located in a 118-bus distribution system is presented. This paper considers the uncertai-
nties of renewable energy resources, load demand, and the charge / discharge schedule of electric
vehicles. In order to increase planning flexibility, the operator will be able to change the flow through
the distribution feeder reconfiguration. Also in the proposed model, customers will be able to reduce
their costs by participating in a demand response program. In the first level of the proposed model, the
bidding strategy of microgrids is determined. In the second level, the market clearing price is determined
by the independent system operator and according to the submitted bids. Finally, in the third stage, the
problem of final microgrid programming is solved by a participatory game theory method. The proposed
model is solved by the CPLEX solver in GAMS software and the results show that the dynamic topology
improves the planning flexibility and thus reduces the total operating cost by about 10%. The results
also show that the coordination of electric vehicles with scheduling, the presence of storage systems and
the implementation of the demand response program leads to a significant reduction in the level of
market-clearing price and thus reduce operating costs.
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Figure (1): Flowchart for solving the proposed three step model
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Figure (2): The structure of the 118 modified bus distribution network is examined in this paper

Table (1): Information about case studies
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Table (2): Data related to simulation parameters
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Figure (3): Generation scenarios, a) Load demand, b) Wind speed, c) Solar radiation
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Figure (4): Decreased scenarios, a) Load demand, b) Wind speed, c) Solar radiation

Table (3): Results from the first case study
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Table (4): Results from the second case study
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Figure (5): Deviation of the final value of the objective function of each player from its optimal value in cases 1 and 2
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Table (5): Results from the third case study
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Figure (6): The marginal price of microgrids in cases 2 and 3, a) microgrid number1, b) microgrid number2, c) microgrid number3, d)
microgrid number4
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Figure (7): Market clearing prices in cases 2 and 3

Table (6): Results from the forth case study
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Figure (8): The marginal price of microgrids in cases 3 and 4, a) microgrid numberl, b) microgrid number2, c)
microgrid number3, d) microgrid number4
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Figure (9): Market clearing prices in cases 3 and 4
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Table (7): The results obtained from the fifth case study
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Figure (10): Charging / discharging status of electric vehicles about 5 case, a) parking located in microgrid numberl, b) parking located in
microgrid number3, c) parking located in microgrid number3, d) parking located in microgrid number4

Table (8): The results obtained from the sixth case study
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Figure (11): Market clearing prices in cases 5 and 6
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. Distributed energy resources

. Islanding

. Virtual power plant

. Information gap decision theory

. Point-to-Point trading

. Stochastic

. Quadratic

. Diagonal quadratic approximation
. Smart homes

. Deep-learning artificial neural network
. Multi-carrier microgrids

. Power-to-Gas technology

. Fuzzy approach

. Centralized

. Epsilon-constrained

. Karush-Kuhn-Tucker

. Mixed-integer linear programming

. Wholesale market
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19. Independent system operator
20. Marginal cost

21. Social welfare

22. Distribution company
23. Normalize

24. Relax

25. Ramp-up

26. Ramp-down

27. Mobility coefficient
28. Dynamic

29. State of Charge
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