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Extended Abstract and rising the costs of fossil fuels such as
Introduction . . natural gas, oil, and coal emphasize the need
Renewable energy sources play a vital role in = ¢ 1ohewable  alternatives. However
electricity generation in many countries integrating a significant amount of wind
around the world. As a result, the share of energy into power systems poses significant

renewable energy in the overall electricity  erational challenges. The main issue with
demand has become significant. Growing ienewable energy — generation—especially
concerns about reducing carbon emissions
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wind and solar—compared to traditional
energy sources is its inherent uncertainty. An
effective approach for reducing generation
deviation is the use of energy storage
resources; therefore, generation deviation
can be minimized by integrating renewable
energy sources with other energy storage
systems in a smart microgrid. The presence
of storage resources that can store and
discharge electrical energy effectively helps
reduce deviations in renewable energy
generation. In recent years, researchers have
been investigating how to optimize the
capacity of energy storage systems as the
costs of installing and operating these
systems sometimes exceed the benefits of
using them. This has made determining the
appropriate size of these devices a major
challenge in  practical  applications.
Therefore, recent research has focused on
using these systems as a complement to
other energy generation methods.

Materials and Methods

In this paper, the industrial microgrid of
Golgohar Company, as an industrial
company, was invested in an energy storage
system to increase performance and to
reduce operating costs. The use of smart
microgrids was to use the ability to collect
data, refine data, analyze data, and conclude
decision-making and  decision-making,
control and management of energy and other
features of this type of network. The
widespread use of smart grids and
microgrids in energy systems has led to the
term microgrid being used as a smart
microgrid in many cases because intelligence
is an integral part of modern energy systems.
In particular, a new model was developed to
determine the optimal size of an energy
storage system suitable for supporting a
smart microgrid. This paper presents a
comprehensive approach to ensure the
efficient and accurate operation of the
microgrid, focusing on net load and
electricity price as well as optimizing storage
capacity and scheduling. The sum of the
innovations of the aforementioned article
include: considering the net load and

predicting it for the next day, predicting the
price of electric energy, determining the
optimal storage capacity using the CBSA
optimizer method, and determining the
optimal charging and discharging strategy
for the determined capacity using precise
mathematical optimization methods.

Results

Based on the results obtained, the proposed
algorithm achieved an average prediction
accuracy of about 6% for net load prediction
and 7% for electricity price prediction, which
demonstrated its effectiveness in modeling
the inherent complexities of these variables.
Furthermore, this paper examined the impact
of energy storage on microgrid profitability.
The results showed that the incorporation of
an optimally sized energy storage could
significantly increase the microgrid revenue
and highlight the economic benefits of
energy storage in mitigating the challenges
of renewable energy integration.

Discussion and Conclusion

As different parts of the power system
increasingly interest renewable energy
sources, power system operators may face
higher costs due to wvariability and
uncertainty associated with  short-term
fluctuations in renewable energy generation.
Various strategies can be used to mitigate
these challenges. One of strategies is the use
of energy storage systems. Consequently,
based on the net load and electricity price,
determining the optimal scheduling and
operation of the energy storage system is
essential to enhance the performance of the
microgrid. Given the significant costs of
installing and maintaining energy storage
systems, it is crucial to accurately determine
their optimal economic capacity. To improve
performance and minimize costs, this paper
has proposed a microgrid model that
incorporates energy storage systems. To
ensure successful and accurate operation of
the microgrid, this paper has introduced a
method that integrates the net load and
electricity price with storage capacity and
optimal scheduling. A two-level structure
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was used to solve the optimization problem.
At the first level, the optimizer determined
the optimal storage capacity with the CBSA
algorithm. At the second level, after
establishing the optimal storage capacity for
the energy storage, its optimal charging and
discharging strategy was determined using
the CPLEX method in the YALMIP
framework. The results showed that the

integration of energy storage helps increase
the profitability of the microgrid by $211. To
complete the research in the future, the
efficiency and complexity of the model can
be increased by using methods such as
robust optimization to cover severe
uncertainties in the energy system and using
electric parking lots and examining other
storage technologies in the proposed model.
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