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Abstract: Governance and sustainable development with energy hub
management and energy optimization through the construction of smart
microgrids and executive management can improve productivity and reduce
costs. Also, marketing and risk management in the electricity market are of great
importance and include several approaches and tools that help improve
efficiency and reduce risk. A microgrid is a set of distributed generation
resources, energy storage systems, and loads that can be used as grid connection
and island operations. In this article, the microgrid is modeled as an energy hub
to combine different energy carriers and perform conversion in them to provide
optimal electrical and thermal loads required by the consumer. In addition to
managing the production units, to improve the performance of the microgrid
and help the microgrid operator, a responsive load management strategy and
charging and discharging of electric vehicles have been proposed, which has
reduced the overall cost of the energy hub.

Keywords: Financial Management, Energy Hub, Microgrid, Load and Energy
Management, Sustainable Development.

Extended Abstract

Introduction

In the last century, fossil fuels were the most widely used form of
energy. However, the lack of fossil energy in different parts of the
world has led to important socio-political and economic crises, and the
greenhouse gases resulting from the excessive use of fossil fuels have
led to serious concerns about the global environment. [1]. Managing
development and consumption in the electricity market includes
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planning and implementing strategies that help improve efficiency, reduce costs, and increase the
stability of the electricity network. With the increase of distributed energy sources in the form of
distributed production units, distributed storage, and a combination of these two, the concept of
microgrids has been highlighted more than before. The proposed scheme uses dynamic storage
resources (electric vehicles) with V2G and G2V mode management to improve microgrid
performance. The second tool in this structure is the use of responsive loads and the management
program of these loads for microgrid purposes. In the rest of the article, the load response model
vehicle modeling, and network limitations are expressed and then simulation and numerical results
are presented.

Theoretical framework

The microgrid operator (MGO) is responsible for managing the generation of units to provide
energy services properly. The use of domestic diesel generators and production units that use fossil
fuels emits harmful gases and creates environmental problems. The operator of such systems must
plan to reduce emissions and minimize operating costs.

Despite the many environmental benefits that these renewable production sources have, such as
wind and solar energy, they face challenges in the continuous supply of electricity due to the
uncertainty in their output power. To provide a comprehensive model of operations, the
uncertainty of these sources must also be considered. The stochastic behavior of these sources is
modeled by stochastic modeling and Monte Carlo simulator.

Methodology

The objective function is of an economic type, the purpose of which is to minimize the cost of
providing electric and thermal energy required by the energy hub and the cost of energy required
by electric vehicles in the timing horizon with the participation of charging and discharging
management of electric vehicles and electric energy storage resources. In this study Hub Energy
is managed cooperatively. This means that all the production and consumption units are at the
disposal of the microgrid operator, and the operator's goal is to provide the optimal electrical and
thermal load of the hub with the lowest cost. Qutb Energy under study is a residential town with
950 building units.

Discussion and Results

In this research, the problem of financial management with economic optimization for microgrids
modeled as energy hubs based on distributed generation and combined heat and power units is
presented. In this proposed model, both electrical and thermal loads are modeled, and using the
load response program and charge and discharge management of electric vehicles, both the cost
function have been minimized, and the daily load curve has been smoothed by transferring peak
load hours to non-peak hours. The charging and discharging management strategy of electric
vehicles has also significantly improved the performance of microgrids by charging during low
load hours and discharging during peak load hours. By examining the results obtained in the third
section, it can be seen that by implementing the proposed strategy, the operating cost of the
microgrid has improved.

Conclusion
The charging and discharging management strategy of electric vehicles has also
significantly improved the performance of microgrids by charging during low load hours
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and discharging during peak load hours. By examining the results obtained in the third
section, it can be seen that by implementing the proposed strategy, the operating cost of
the microgrid has improved.
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