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Short Abstract

DC microgrids are attaining more attraction in the smart grids on account of major characteristics such as reactive power removal, low power losses
and high reliability, stability, controllability and energy efficiency. A suitable peer-to-peer (P2P) local electricity market is very essential to ensure the
prosperity of networked DC microgrids in the sustainment of increasing penetration of renewable energy resources. The P2P energy trading provides a
beneficial platform so that the peers including the distributed generators, end-use consumers and prosumers can buy or sell electrical energy directly
with each other. This paper presents an optimization model of P2P energy trading for interconnected multiple DC microgrids coordinated via an energy
management system (EMS) to maximize the total profit of participants. Each DC microgrid includes several photovoltaic arrays and wind turbines,
residential loads, and electric vehicles (EVs). In the proposed framework, the permissible value of power losses is considered that reflects the limitation
of power exchange between the peers and significantly influences the objective value.
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1-  Short Introduction (4-5 lines)

Nowadays, considering the growing ratio of distributed energy resources (DERs) and DC loads, DC microgrids are potentially more beneficial than
AC microgrids due to their advantages. For example, DC microgrids have lower losses, higher reliability, higher efficiency, and easier connection, and
do not require synchronization. In addition to the benefits provided by a DC microgrid, combining multiple DC microgrids and increasing energy
sources to supply energy increases the system stability and reliability, and reduces energy costs and transmission lines power losses. This paper is
conducted to DC-MMG energy management in home applications by considering the P2P energy trading structure, in order to utilization its benefits,
and the profit tied to power losses.

2-  Proposed Work and Methodology

In this paper, considering consumers as prosumers who are not only consumers but also producers, a scheme including four DC microgrids in
residential applications is presented. In each of the microgrids, homes will be able to share energy using P2P paradigm with each other. Furthermore,
all energy resources will be considered renewable and environmentally friendly. Unlike most previous references, this paper also examines system
losses in order to minimize it and thus increase system efficiency. Modeling and formulation are mixed integer nonlinear programming (MINLP) and
optimization is solved in the 24-hour horizon in GAMS software with DICOPT solver. One of the important advantages of this paper is the calculation
of transmission losses and total losses of converters in the multi-MG system.

3-  Conclusion (4-5 lines)

As regards that DC microgrids have recently come to the attention of the authors because of the benefits they provide, this paper modeled the energy
management of multiple interconnected DC microgrids with the goal of profitability from power sales while also managing system power losses. Each
DC microgrid contains the number of homes, each home is equipped with an electric vehicle, battery and solar panel. Four DC microgrids are
interconnected and a total of 15 homes are considered. The main goal is to optimize the proposed DC-MMG profit function while the associated transfer
and energy conversion losses are satisfied. To manage the associated losses an inequality is defined to limit the required losses. The optimization
framework is tailored to calculating the transfer exchanges over a 24-hour scheduling time horizon.
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