
DC Microgrid Collaborative Control

How to control multiple distributed generators in a dc microgrid?

Various control schemes have been proposed to achieve the cooperation of distributed generators in a

microgrid. This paper surveys cooperative control strategies for multiple distributed generators in DC

microgrids. The three popular coordinated control strategies are presented: decentralized control, centralized

control, and distributed control.

 

What is distributed cooperative control of a dc microgrid cluster?

4. Implementation and validation The proposed distributed cooperative control of a DC microgrid cluster with

multiple voltage levels connected by a MAB converter is validated on PLECS RT-Boxes which are

hardware-in-the-loop (HiL) simulator and rapid control prototyping (RCP) of Plexim.

 

How does a dc microgrid work?

Within the DC microgrid,the renewable energy distributed generation (DG) generally operates in the

maximum power point tracking(MPPT) state. Distributed energy storages (DESs) supply power when the DGs

are insufficient to guarantee load power supply. When the DGs are sufficient,the power is stored by DESs to

maximize economic benefits.

 

How do DC microgrids share energy?

The DC microgrids within the cluster are connected by a MAB converter. The proposed method not only

realizes the distributed energy storage sharing among the microgrids,but also achieves load/source sharing and

voltage recovery within a microgrid.

 

What is droop control in a dc microgrid?

In a DC microgrid,a conventional solution for the primary controlis droop control,which is achieved by

imposing a virtual impedance on each converter. Its main drawbacks are the current sharing inaccuracy and

the voltage deviation.

 

What is a low-voltage dc microgrid?

A low-voltage dc microgrid prototype is set up, where the controller performance, noise resiliency, link-failure

resiliency, and the plug-and-play capability features are successfully verified. A cooperative control paradigm

is used to establish a distributed secondary/primary control framework for dc microgrids.

IET Collaborative Intelligent Manufacturing; IET Communications; IET Computer Vision; IET Computers & 

Digital Techniques; ... Finally, a distributed control strategy for DC microgrids was studied and modelled

using the hybrid control modelling approach based on activity-on-edge networks. The superiority of

edge-computing services based on ...

A cooperative control paradigm is used to establish a distributed secondary/primary control framework for dc
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microgrids. The conventional secondary control, that adjusts the voltage set point for the local droop

mechanism, is replaced by a voltage regulator and a current regulator. A noise-resilient voltage observer is

introduced that uses neighbors'' data to estimate the average ...

DOI: 10.1016/j.aej.2023.02.021 Corpus ID: 257320350; DC-based microgrid: Topologies, control schemes,

and implementations @article{Modu2023DCbasedMT, title={DC-based microgrid: Topologies, control

schemes, and implementations}, author={Babangida Modu and Md. Pauzi Bin Abdullah and Mufutau

Adewolu Sanusi and Mukhtar Fatihu Hamza}, journal={Alexandria ...

With the high penetration of renewable energy sources in power systems, DC microgrid clusters are widely

installed and employed that can interface several types of renewable energy sources to different types of loads.

However, being highly dependent on communication networks, DC microgrids are exposed to cyber-attacks.

Therefore, in this paper, a resilient ...

Direct Current (DC) microgrids are expected to become larger due to the rapid growth of DC energy sources

and power loads. As the scale of the system expends, the importance of voltage control ...

Using wireless power transfer (WPT) technology to supply power to electric vehicles (EVs) has the

advantages of safety, convenience, and high degree of automation. Furthermore, considering the use of

photovoltaic (PV) and storage DC microgrids as energy inputs, it can avoid the impact of EV charging on the

power grid. Based on this, a collaborative control strategy for WPT of ...

Microgrids combine distributed generations (DGs), energy storage systems (ESSs), protection devices and so

on to form a small power gird, which can not only connect with large power gird, but also operate in island

mode [].Nowadays, microgrids can be mainly divided into three types according to the form of electric energy:

(i) AC microgrid; (ii) DC microgrid; (iii) ...

Abstract: In this work, we propose an effective and simple control approach for islanded DC microgrids that

allows each distributed generator (DG) to achieve accurate ...

In a DC microgrid, a conventional solution for the primary control is droop control, which is achieved by

imposing a virtual impedance on each converter. Its main ...

Abstract: Distributed collaborative control strategies for microgrids often use periodic time to trigger

communication, which is likely to enhance the burden of communication and increase the frequency of

controller updates, leading to greater waste of communication resources. In response to this problem, a

distributed cooperative control strategy triggered by an adaptive ...

This paper also showed that TD3-based optimal control could be applied to DC microgrids using a

monotonical policy gradient search approach. Furthermore, DRL''s distributed training and execution

framework is designed to realize real-time distributed control. ... Multi-Microgrid Collaborative Optimization
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Scheduling Using an Improved Multi ...

A new model-free control method is utilized in the stand-alone photovoltaic DC-microgrid to provide the

power to meet the demand load, while guaranteeing the DC bus voltage is stable.

Source-load-storage consistency collaborative optimization control of flexible DC distribution network

considering multi-energy complementarity. Author ... the energy optimization value at one time in 24 h to

verify the rationality of the control strategy in the grid control state. In the DC microgrid 1, the PV is 0.25

MW, and the WT is 0.15 MW ...

A distributed optimal control strategy based on finite time consistency is proposed in this paper, to improve

the optimal regulation ability of AC/DC hybrid microgrid groups. The control strategy is divided into two

steps: one is within a microgrid and the other is among microgrid groups. In the element of control in a

microgrid, the power mapping factor and the ...

Modern smart grids are replacing conventional power networks with interconnected microgrids with a high

penetration rate of storage devices and renewable energy sources. One of the critical aspects of the operation

of microgrid power systems is control strategy. Different control strategies have been researched but need

further attention to control ...

With rapid development of DC microgrid (DCMG), the protection against short circuit fault on the whole DC

system has gained widespread concern. ... AC grid to DC grid to keep the DC voltage stability in the DCMG.

A complete model of PET and DCMG is developed and the collaborative control strategy of PET and FCL is

analysed. The simulation ...

The outcomes revealed that the proposed control effectively achieves its control objectives within a DC

microgrid, showcasing rapid responsiveness and minimal oscillation.

The outcomes revealed that the proposed control effectively achieves its control objectives within a DC

microgrid, showcasing rapid responsiveness and minimal oscillation. In a stand-alone DC microgrid ...

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.

DC microgrid (DCMG) clusters, as deeply integrated cyber-physical systems (CPSs), are vulnerable to

cyber-attacks like false data-injection attacks (FDIAs) and denial-of-service (DoS) attacks. This article

proposes a cyber-physical collaborative control method, against the joint attacks mentioned above. The main

contribution of this work is as follows: ...
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DOI: 10.1016/j.ijepes.2023.109308 Corpus ID: 259677149; Distributed event-triggered voltage restoration

and optimal power sharing control for an islanded DC microgrid @article{Guo2023DistributedEV,

title={Distributed event-triggered voltage restoration and optimal power sharing control for an islanded DC

microgrid}, author={Fanghong Guo and Zhengce ...

IET Collaborative Intelligent Manufacturing; IET Communications; IET Computer Vision; IET Computers & 

Digital Techniques; ... The major goal of implementing intelligent and robust control on DC microgrid is to

maintain efficient, secure and reliable energy flow from source to load. The control system of a DC microgrid

needs to perform several ...

Due to DC characteristics of renewable energy, energy storage equipment, and electronic loads, DC

microgrids are widely used [5].Therefore, many methods for controlling DC microgrid have been proposed,

such as master-slave, feeder flow and droop control strategy [6], [7], [8].The droop control strategy of the DC

microgrid is employed to achieve proportional ...

Lu X, Guerrero JM, Sun K, Vasquez JC (2014) An improved droop control method for DC microgrids based

on low bandwidth communication with DC bus voltage ...

DC microgrid cluster system, which is also the main purpose of this study. Reference [15] studied the current

hierarchical control method for a ship DC microgrid; however, this method only applies to a single DC

microgrid and cannot be applied to a multisubnet cluster system. Reference [16] designed a two-stage

hierarchical control system for ...
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