
Research Directions of DC Microgrid

What are the key research areas in DC microgrids?

Power-sharing and energy management operation,control,and planning issues are summarized for both

grid-connected and islanded DC microgrids. Also,key research areas in DC microgrid planning,operation,and

controlare identified to adopt cutting-edge technologies.

 

What is dc microgrid architecture?

DC microgrid architecture with their application, advantage and disadvantage are discussed. The DC

microgrid topology is classified into six categories: Radial bus topology, Multi bus topology, Multi terminal

bus topology, Ladder bus topology, Ring bus topology and Zonal type bus topology.

 

How to control a dc microgrid system?

An effective control strategy should be employed for a DC microgrid system's well-organized operation and

stability. Converters are critical components in the operation of DG microgrids as they ensure proper load

sharing and harmonized interconnections between different units of DC microgrid.

 

Are dc microgrid systems suitable for real-world residential and industrial applications?

This review paper is inspired by the recent increase in the deployment of DC microgrid systems for real-world

residential and industrial application. Consequently, the paper provides a current review of the literature on

DC microgrid topologies, power flow analysis, control, protection, challenges, and future recommendation.

 

What are the future directions of dc microgrid protection?

The future directions of DC microgrid protection lie in the designing of novel electronic-based protectionin

order to reduce protection constraints and improve reliability in protection. High-level renewable energy

integration in DC microgrid replaces conventional power generator.

 

How to operate DGS in dc microgrid?

Operating the DGs in accordance with the load requirement needs suitable control techniques and power

electronic converter selection. Distributed energy sources (DESs), storage units, and electrical loads are all

linked to the bus in DC microgrid.

This research discusses about the design and execution of a direct current (DC) microgrid system that

leverages Internet of Things (IoT) technology. The microgrid combines various green ...

Operationally, the DC microgrid has attracted significant attention as it offers considerable safety benefits,

cost-effectiveness, energy efficiency, and reliability as compared to traditional AC microgrid systems.

Looking at the protection aspects, the DC microgrid has some serious issues both for low-voltage and

mid-voltage DC system.
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The future protection research directions lie in the development of novel protection devices, which are based

on electronic technology to provide loose protection constraints and the improvement of suitable protection

schemes. In addition, the novel concept of coordinated strategy of control and protection of the DC microgrids

is explained.

1 &#0183; An improved droop control method for DC microgrids based on low bandwidth communication

with DC bus voltage restoration and enhanced current sharing accuracy. IEEE ...

Thus, the performance of microgrid, which depends on the function of these resources, is also changed. 96, 97

Microgrid can improve the stability, reliability, quality, and security of the conventional distribution systems,

that it is the ...

DC microgrid architecture with their application, advantage and disadvantage are discussed. The DC

microgrid topology is classified into six categories: Radial bus topology, ...

Extensive research is currently underway in MG development and demonstration to solve several technical

and economic challenges such as accurate and ... Justo, J. J., et al. (2013). AC-microgrids versus

DC-microgrids with distributed energy resources: A review. Renewable and Sustainable Energy Reviews, 24,

387-405. Article Google Scholar ...

3 &#0183; 2.1 DC microgrid system. The Figure 1 illustrates the typical framework of an islanded DC

microgrid, comprising distributed generation units (including photovoltaic (PV) and wind ...

The future protection research directions lie in the development of novel protection devices, which are based

on electronic technology to pro- ... DC microgrids are most suitable to supply ...

Download Citation | On Aug 1, 2023, Shengxin Sun and others published Dynamic stability analysis of DC

microgrid and construction of stability region of control parameters based on Pionc&#225;re map ...

A detailed review of the planning, operation, and control of DC microgrids is missing in the existing literature.

Thus, this article documents developments in the planning, operation, and control of DC microgrids covered in

research in the past 15 years. DC microgrid planning, operation, and control challenges and opportunities are

discussed.

PDF | On Mar 1, 2018, M. Sharanya and others published Fault Detection and Location in DC Microgrid |

Find, read and cite all the research you need on ResearchGate

Also, key research areas in DC microgrid planning, operation, and control are identified to adopt cutting-edge

technologies. This review explicitly helps readers understand existing developments ...

The paper is on the role of power electronic converters in microgrid technology: A review of challenges,
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solutions and research directions. The objective of the paper is to perform a comprehensive ...

The main feature of hybrid AC/DC microgrid is that its AC and DC subgrids are combined in the same

distribution grid, facilitating the direct integration of both AC- and DC-based DG sources, ...

Finally, this paper offers a scenario of the current state of DC Microgrid protection, and discovers research

gaps along with the suggestions for future research directions. Discover the world''s ...

The RESs are generally distributed in nature and could be integrated and managed with the DC microgrids in

large-scale. Integration of RESs as distributed generators involves the utilization of AC/DC or DC/DC power

converters [7], [8].The Ref. [9] considers load profiles and renewable energy sources to plan and optimize

standalone DC microgrids for ...

One of the applications of DC microgrids that have already been implicated is associated with data centers, but

there are many other applications where DC microgrids can be an important asset. One application area in ...

The evolution of small-scaled distributed generators and emerging power electronic devices opens up a new

arena of power generation, distribution, and consumption. Operationally, the DC microgrid has attracted

significant attention as it offers considerable safety benefits, cost-effectiveness, energy efficiency, and

reliability as compared to traditional AC ...

Hybrid microgrids which consist of AC and DC subgrids interconnected by power electronic interfaces have

attracted much attention in recent years. ... some research directions including communication infrastructures,

combined control and protection schemes, and promising devices for the realisation of future hybrid AC/DC

microgrids are pointed ...

The Section 3 discussed about the available microgrid protection schemes. Challenges regarding the existing

DC microgrid protection schemes are discussed in Section 4. Section 5 deals with the protection devices in DC

microgrids. The research gaps and future research directions are represented on Section 6 and 7,respectively.

In Section 5, some research directions for protection of future hybrid AC/DC microgrids are suggested.

Finally, Section 6 presents the main conclusions derived from this survey. 2. Hybrid AC/DC microgrids To

date, AC-based power systems have been the most popular architecture which is used for the majority of

microgrid research projects.

The structure of a DC microgrid is shown in Fig. 4 and includes four main parts: (1) a bidirectional DC-AC

converter is used to complete power exchange between the DC microgrid and the external AC grid; (2)

distributed new energy sources such as wind power and photovoltaic power generation are connected, usually

using AC-DC or DC-DC converters; and (3) energy storage ...

One of the major paradigm shifts that will be predictably observed in the energy mix is related to distribution
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networks. Until now, this type of electrical grid was characterized by an AC transmission. However, a new

concept is emerging, as the electrical distribution networks characterized by DC transmission are beginning to

be considered as a promising solution due ...
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