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Abstract: Microgrid is a system of generating and distributing
electrical energy. Microgrids include various power systems,
each of which has different power capacity and produces
different oscillations. By producing reliable and flexible
power, microgrids can ensure the safety and electrical
reliability of the network and reduce energy costs. A
microgrid is a small power system with distributed energy
sources and loads, which can work in two modes connected to
the grid and island. The controller in a microgrid must provide
a seamless transition between different modes of operation. By
reviewing the studies, the application of microgrids has
expanded to respond to the growing energy demand and solve
environmental pollution problems. In this paper, a brief
overview of the effectiveness of direct current microgrids in
the power system has been provided. Direct current microgrids
do not need frequency synchronization and reactive power
management, and in terms of stability, flexibility, and
complexity, they are superior to alternating current microgrids.
The source voltages are the variables that control the direct
current microgrid power, so they must be well managed to
achieve the desired voltage regulation. Various classifications
have been stated for microgrids based on control methods,
structures, performance, and other parameters. This review
can be considered as an initial platform for research study in
the development of direct current microgrids based on
centralized and intelligent control.
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Introduction

Amicrogrid is a system of generating and
distributing electrical energy. Microgrids include
various power systems, each of which has
different power capacity and produces different
fluctuations. By producing reliable and flexible
power, microgrids can guarantee the safety and
electrical reliability of the network and reduce

energy costs. A microgrid is a small power system
with energy sources and distributed loads, which
can work in two modes connected to the grid and
island. The controller in a microgrid must provide
a seamless transition between different modes of
operation. By reviewing the studies, the use of
microgrids has expanded to respond to the
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growing energy demand and solve environmental
pollution problems.

A microgrid is a complex system, which must
manage the load of the system and achieve the
balance between energy demand and its
production, so it needs planning, monitoring, and
management for efficient and effective operation.
Energy management plays an important role in the
optimization and maximum use of microgrids. So
far, various studies have been presented in the
field of development and application, energy
management, exploitation, protection, stability, the
improvement of power quality, modeling,
architecture, optimization and control of micro-
grids.

Materialsand Methods

However, huge challenges have also been raised in
the study of microgrids considering the
intermittent and stochastic characteristics of
renewable energies. In this article, the aim is to
study the performance and control of direct current
(dc) microgrids. The key innovations of this paper
are as follows:

- The classification of different hierarchical
control methods.

- The study of direct current microgrid with
different control methods presented in the
hierarchical control scheme.

- The classification of microgrids based on
different parameters.

The structure of the article is arranged in five
sections. The first section deals with the importance
of the topic and the statement of the problem. In the
second section, microgrids are divided based on
different parameters such as distribution systemand
operation mode; also, the advantages and
disadvantages of DC microgrid are mentioned.
Electric loads are usually intermittent in nature, so
the sources are dynamically controlled in order to
provid the power consumption of the load at any
moment with the constant voltage of the consumer
terminal. In that way, microgrid control methods
prove to be an important field of study and
application. In the third section, microgrid control
methods, based on DC microgrid, are described. In
the fourth section, drop control and in the fifth
section virtual impedance are mentioned
respectively.  Finally, the conclusions and
suggestions are provided in the sixth section.

Results

Microgrids provide conditions for optimal use of
integrated energy systems containing renewable
energy sources. A microgrid, on a small scale is a
network with distributed energy sources,
generation system, energy storage system and
load, which work both off-grid or connected to the
grid. The use of microgrids will increase in the
coming years, and its development capabilities
will rise. Microgrids are considered to be one of
the most suitable solutions for integrating
distributed renewable generation into the electric
power system.

In this article, a brief overview of the
effectiveness of direct current (dc) microgrids in
the power system has been discussed. DC
microgrids do not need frequency synchronization
and reactive power management and are superior
to alternating current (ac) microgrids in terms of
stability, flexibility, and complexity. The source
voltages are the variables that control the DC
power microgrid, so they must be well managed to
achieve the desired voltage regulation. Various
classifications based on control methods,
structures, performance, and other parameters
have been stated for microgrids. This review can
be considered an initial platform for research study
in the development of direct current microgrids
based on a centralized and intelligent control.

Discussion and Conclusion

Direct current microgrids can provide the
possibility of integrating energy storage and
electric vehicles. Due to the random nature of
renewable energies and variable load demand,
there are great challenges such as voltage
regulation, frequency control, energy
management, and the optimization of economic
operations in the study of microgrids.

In this paper, an overview of the application
and classification of microgrids based on direct
current microgrids has been  provided.
Classification of microgrid has been stated based
on different factors; five factors of operation
modes, control system architecture, supervisory
control system, applications, and distribution
system were considered. Expansion of direct
current microgrid is necessary and important for
the future power systems to match the load
demand with distributed generation.
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3. Isolated Mode
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