
THE PROSPECTS OF AC MICROGRIDS

What are the research prospects for a microgrid? Finally, future research

prospects in long-term low-cost energy storage, power/energy balancing,

and stability control, are emphasized. 1. Introduction A microgrid is a

power grid that gathers distributed renewable energy sources and

promotes local consumption of renewable energies .

Are DC microgrids the future of power system? But the variable nature of

distributed energy resources and variable load profiles (AC/DC loads)

leads to voltage deviation in DC microgrid. With bus voltage control,DC

microgrid can be operated very efficiently and smoothly than the

conventional AC grids. Therefore,DC microgrids are considered to be the

future of the power system.

What is AC microgrid architecture? AC microgrids have been the

predominant and widely adopted architecture among the other options in

real-world applications. However, synchronizing with the host grid while

maintaining voltage magnitude, phase angle, and frequency is

challenging. Their efficiency and dependability are also low.

Will zero-carbon microgrid be a future power system? Also, few papers

have discussed the trends, challenges, and future research prospects for

developing the zero-carbon microgrid, an important form of the future

power system. This research aims to fill the gaps and point out these

important issues.

What is the comparative analysis of AC microgrid control techniques? A

comparative analysis of AC microgrid control techniques are presented in

tabular form. The comparative performance analysis of proposed review

with several existing surveys of AC microgrid is summarized. A critical

review on technical challenges in the field of AC microgrid control

operations is presented.
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Are hybrid ac-dc microgrid control schemes centralized and

decentralized? Research challenges and future prospect on hybrid AC-DC

microgrid control In this paper an attempt is made to review hybrid AC-DC

microgrid with IC topologies in brief and their control schemes in details.

Many control schemes and control configurations can be categorized as

centralized and decentralized as reviewed in .

Microgrids have emerged as a feasible solution for consumers, comprising

Distributed Energy Resources (DERs) and local loads within a smaller

geographical area. They are capable of operating either autonomously or

in coordination with the main power grid. As compared to Alternating

Current (AC) microgrid, Direct Current (DC) microgrid helps with grid a?|

1.1.1 Microgrid Concept. Power generation methods using

nonconventional energy resources such as solar photovoltaic (PV) energy,

wind energy, fuel cells, hydropower, combined heat and power systems

(CHP), biogas, etc. are referred to as distributed generation (DG)

[1,2,3].The digital transformation of distributed systems leads to active

distribution a?|

Microgrids are an emerging technology that offers many benefits

compared with traditional power grids, including increased reliability,

reduced energy costs, improved energy security, environmental benefits,

and increased flexibility. However, several challenges are associated with

microgrid technology, including high capital costs, technical complexity,

a?|

Digital Object Identifier 10.1109/ACCESS.2020.3049023 Recent

Contributions, Future Prospects and Limitations of Interlinking Converter

Control in Hybrid AC/DC Microgrids MAHDIEH NAJAFZADEH, (Student

Member, IEEE), ROYA AHMADIAHANGAR, (Member, IEEE),

OLEKSANDR HUSEV, (Senior Member, IEEE), INDREK ROASTO,

(Member, IEEE), TANEL a?|

(C) 2026 PV Storage Systems 2 / 8 Web: https://twojaelektryka.com.pl



THE PROSPECTS OF AC MICROGRIDS

Distributed generators (DG).Electric microgrids include different types of

DGs that can be based on either renewable or non-renewable resources.

This characteristic allows to adequately exploit the available resources in

each location (wind, sun, biomass, etc.) (Fig. 2).Tables 1 and 2

summarise the main types of distributed generators [1], [10], [11], [12].

When both ac microgrids (AC-MGs) and dc microgrids are in the vicinity of

each other, they can be interconnected via ac-dc converters, known as

ICs, making it possible to exchange energy between 

They examined control strategies for DERs in MG [17], modeling, design,

planning and architectures of hybrid renewable MGs [18], and a survey on

AC and DC MGs [19]. The literature also provided reviews on homeostatic

control-based energy efficient micro-generation systems [20], MG

uncertainty quantification methods [21], and the survey on a?|

Challenges and Prospects  connect AC and DC microgrids, benefits from

this. Effective power management is crucial for the optimal operation of

hybrid AC-DC microgrids. This study provides a 

In AC microgrids, fuse selecting needs between 10 and 100 ms [] to

interrupt the faults, but, due to the nature of DC microgrids, DC ones need

almost 0.5 ms. On the other hand, AC fuses may be too slow to isolate

fault section, hence, in [] a hybrid fuse for applying in the DC power

systems. A pyro-switch and fuse are linked to each other, and 

Under the carbon neutrality goal, the projects to develop zero-carbon

microgrids are emerging all over the world. However, the categories,

trends, challenges, and future research prospects of the zero-carbon

microgrid are still unclear. To deal with this problem, this research first
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reviews the real-world and simulation cases of zero-carbon microgrids in

recent years and a?|
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Results show: (1) the energy sources and AC bus nature of microgrids

over five years, (2) the identification and quantification of cited standards

for microgrids, (3) the pros and cons of different schemes for connecting

an AC microgrid to the a?|

This work analyzes interlinking converter control in hybrid AC/DC

microgrids. The paper addresses the state-of-the-art general hybrid

microgrid structure. The key power electronics topologies are used as

bidirectional interface converters in the AC and DC parts. Different control

structures of hybrid microgrids are categorized, followed by the

classification of the main a?|

As traditional power system is based on AC, microgrids are considered to

be naturally AC based at early stage. A three-phase AC bus is commonly

employed as the point of common coupling (PCC) . PCC is normally set

as the only power interface between a utility grid and the microgrid. The

schematic structure is shown in Fig. 2.1.

Microgrids offer several types of efficiency improvements including

reduced line losses; combined heat, cooling, and power; and transition to

direct current distribution systems a?|

Wide-area protection has great prospects for use due to the intensive

development of switching infrastructure in microgrids, providing the

exchange of large amounts of data [48]. 
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Integration of renewable energy sources and storage elements into the

power system will enhance the overall system performance. The

proliferation of AC/DC microgrids offers higher quality, stability, and

reliability with reduced operational cost and power loss to the power

system [].Regarding AC microgrids, the distributed generators like PV and

fuel cells are a?|

Hence, the main objective of this paper is to critically review various AC

microgrid protection methods proposed in the literature, focusing on

analysing the recent protection approaches using 

This paper presents a state-of-the-art review of recent control techniques

of AC microgrids with DERs having various important aspects; hierarchical

control techniques, management strategies, technical challenges, and

their future a?|

The protection of AC microgrids (MGs) is an issue of paramount

importance to ensure their reliable and safe operation. Designing reliable

protection mechanism, however, is not a trivial task, as many practical

issues need to be considered. The operation mode of MGs, which can be

grid-connected or islanded, employed control strategy and practical

limitations of the a?|
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AC, DC and Hybrid Microgrids - Trends and Prospects with Distributed

Generation Special Issue Editors Special Issue Information Keywords;

Benefits of Publishing in a Special Issue  and more cost-effective

replacement of existing electrical infrastructure, with AC, DC, or hybrid

options. These may be customized according to economic 

In 2022, the global electricity consumption was 4,027 billion kWh, steadily

increasing over the previous fifty years. Microgrids are required to

integrate distributed energy sources (DES) into the utility power grid. They

a?|

Also, future prospects on control of hybrid AC-DC microgrids and an

effective and robust control strategy for power management possibly to be

employed, are presented in the concluding section of this paper.  DC

microgrids are considered to be the future of the power system. While, AC

microgrids are less efficient due to presence of more 

Overall, the development of AC/DC hybrid smart microgrids appears to

have many advantages, rendering them a key driver in paving the way

towards energy efficiency, sustainability and mitigation of anthropogenic

a?|

Therefore, a techno-economic feasibility study has been undertaken to

investigate the prospects of renewable energy-based islanded microgrids

to support rural electrification to power both 

The market of MG and mini-grid is promptly emerging due to low carbon

emission, cost-effectiveness, and diversification of energy sources

(Understanding microgrid and What are the Benefits of the Smart

Microgrid Approach Galvin Electricity Initiative 2015).MG is a new idea to
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connect various sources to a common bus via power electronics control

(Zeng et a?|
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