
Dc microgrid and control system

In order to ensure the secure and safe operation of DC microgrids, different control techniques, such as

centralized, decentralized, distributed, multilevel, and hierarchical control, are 

With a focus on their technological advantages, possible uses and control mechanisms, this review evaluates

the emerging role of DC microgrids as a viable substitute for conventional AC 

This review also explores the challenges facing DC microgrids, such as stability issues, protection

mechanisms, and high initial costs, while offering insights into advanced control strategies 

?? Bi-Directional DC-DC Converter for Smart Microgrids using MATLAB Simulink This simulation

demonstrates power flow control between renewable sources and energy storage systems in a DC 

This project delves into the comprehensive design and analysis of a DC microgrid, focusing on its structural

configuration, core components, control methodologies, and potential real-world applications.

The rapid adoption of electric vehicles (EVs) and the emergence of distributed renewable energy resources are

driving the need for efficient power management solutions in DC microgrids. 

A distributed optimization control algorithm in discrete-time domain is proposed for this optimization

problem, ensuring the system state converges to the optimal value within a finite time, 

This paper proposes a control method to suppress energy oscillation in flywheelbattery hybrid energy storage

systems. Utilizing DC bus voltage information, the method dynamically 

The digital twin approach provides the de-risking step before the onboard deployment for controlled systems

and communication. A zonal DC shipboard microgrid is the case study to test the 

This paper proposes a novel distributed secondary resilience control strategy to counteract the instability

induced by false data injection (FDI) attacks in islanded microgrids. The 

However, the integration of different distributed generations has complicated the control of bus voltage and

current. Therefore, several efforts have been made in the research community to 

Tertiary control (system-level/slowest layer, minutes to hours): Focuses on economic optimization, power

flow management with the main grid, and overall dispatch.

The DC micro-grid system, as a new generation of shipboard DC micro-grid system, has the advantages of
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integrating renewable energy and enhancing the stability and reliability of the power system. For 

The integration and coordination of multiple variable renewable energy sources within a hybrid AC/DC

microgrid present significant control challenge, particularly in maintaining system stability and 

The paper presents a simplified modelling methodology for hybrid DC/AC microgrid systems, explicitly

tailored for rapid real-time implementation and digital-twin compatibility. Using 

Satyanarayana, K.V.V.; Maurya, R. 2024: Unified control of high gain DC-DC converter for PV-battery

hybrid system in a standalone and DC-microgrid applicationsJournal of Energy Storage 88: 111475 

This paper proposes a resilient controller for DC microgrid to achieve current sharing and voltage restoration

under discrete-time false data injection (FDI) and denial-of-service (DoS) attacks.

This project focuses on the modeling and simulation of a PV-Grid-EV DC microgrid in MATLAB Simulink

using Simscape Electrical. The system includes a solar PV array with MPPT control, a 

Scenario 2: (Rule-based EMS) ------------------------ Step 1: Initially, we constructed a DC microgrid in

Simulink consisting of PV with MPPT, battery, supercapacitor, fuel cell, bidirectional 

This article presents a multiport power converter (MPC) enabling coordinated integration of PV, battery, and

DC microgrid ports in a 350 V system. The design employs a current-fed push 

The proposed strategy achieves comprehensive optimization of voltage stability, energy storage lifetime,

equipment protection, and system efficiency through the synergistic integration of 

In this paper, an AC-DC hybrid micro-grid operation topology with distributed new energy and distributed

energy storage system access is designed, and on this basis, a coordinated control...

This paper presents a new distributed control scheme to achieve both accurate voltage restoration and precise

current sharing for islanded dc microgrid (MG) system only with limited 

In [7,8], virtual-inertia control is derived from the dynamics of a virtual rotor and/or the DC-link energy to

improve frequency response in interconnected renewable power systems. Model-predictive control 

Summary This article presents an integrated control scheme to improve power sharing for power management

and voltage regulation in DC microgrids. The proposed scheme considers the available 

The chapter makes a modern introduction into the DC microgrid architectures and their control. As the most

used control into the DC microgrids, the hierarchical control is presented. In 
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Hybrid microgrid guide: how PV, diesel gensets, the utility grid, and BESS work together. Learn operating

modes, EMS dispatch priorities, SOC reserve, and specs to request.

Discover the most trending MATLAB and Simulink topics in 2025 including EV battery modeling, Digital

Twin, AI-based control, and smart grid simulation.

This paper presents a non-isolated bidirectional softswitching dc-dc converter for DC microgrid energy

storage synchronization. To assist the soft switching of switches and diodes, the LCL resonant circuit 

This paper reviews architecture of hybrid AC/DC microgrid and several controlling strategies for hybrid

AC/DC microgrid. Interconnected group of networks of loads, energy storage system and distributed 

A dynamic model of the DC-microgrid system described by a multi-input and multi-output nonlinear system

with non-affine inputs is derived. Based on this nonlinear dynamic model, we use output 
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