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DC microgrid structure with multiple
energy storage groups

Overview
This study presents the energy management and control strategy in the islanded DC
microgrid structure in the presence of renewable energy sources (RES) and battery
storage units (BU). The BU control structure is planned by considering the state of
charge (SOC) indicator of each BU. The proposed model based on sequential
distributed energy management and multiple dynamic matrix model predictive
control algorithm (MDMMPC) is deve. This study presents the energy management
and control strategy in the islanded DC microgrid structure in the presence of
renewable energy sources (RES) and battery storage units (BU). The BU control
structure is planned by considering the state of charge (SOC) indicator of each BU.
The proposed model based on sequential distributed energy management and
multiple dynamic matrix model predictive control algorithm (MDMMPC) is developed.
The MDMMPC algorithm is implemented for power control and management by local
controllers. The energy management strategy is formulated by considering
generation prioritization and minimal communication based on primary and
secondary control objectives. The simulation results have been analyzed in different
scenarios such as power generation changes, load changes, disconnection between
participating units in energy supply and battery discharge. Also, a hardware-in-the-
loop (HIL) environment along with an experimental setup based on the Micro Lab box
and dSPACE control desk (DS1202) is presented. In experimental environment, by
creating suitable coordination between the converter's behavior and the ESS unit
inertia, it not only reduces the undesirable converter's fluctuations but also the
converter's behavior is associated with the least overshoot. Simplicity, rapidity, ease
of operation, and distributed control scheme are the important features of the
experimental structure.••Two-layer power controller based on multiple dynamic ma...
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Article Content

Automatic SOC Equalization Strategy of Energy Storage Units with DC ...

The format of this article is as follows: Section 2 briefly introduces the structure and
layered control method and principles of DC microgrids. Section 3 describes the
improved droop control strategy based on SOC. The strategy discusses the primary
control under different operating conditions in segments and incorporates the
principles of secondary control to address the …

Optimized Energy Management Strategy for an Autonomous DC Microgrid ...

This study focuses on microgrid systems incorporating hybrid renewable energy
sources (HRESs) with battery energy storage (BES), both essential for ensuring
reliable and consistent operation in off-grid standalone systems. The proposed
system includes solar energy, a wind energy source with a synchronous turbine, and
BES. Hybrid particle swarm optimizer …

Distributed control strategy of DC microgrid based on consistency ...

In a DC microgrid with multiple energy storage units, due to the existence of line
impedance, droop control needs to adopt a large droop coefficient to ensure the
rationality of power distribution .However, the increase of the droop coefficient will
lead to the steady state of the DC bus voltage of each unit.

Coordinated Control Strategy of Multiple Operation Condition for DC ...

DC microgrid connects distributed generation, energy storage equipment, load and
other equipment to the DC bus, which is an important part of the future smart grid [1,
2] pared with AC microgrid, it can absorb the electric energy emitted by wind and
photovoltaic(PV) more efficiently [3, 4].Among them, coordination control is one of
the …

A review on overall control of DC microgrids

Power management is the concept of continuous adjustment of DC bus voltage by
making the balance between the power generation units and power consumption
units with the cooperation of energy storage system and utility grid (if grid
connected).The energy storage system is the basic component of the system to
operate MGs independently.

Multi-Time Scale Energy Storage Optimization of DC Microgrid …

The energy storage adjustment strategy of source and load storage in a DC microgrid
is very important to the economic benefits of a power grid. Therefore, a multi-
timescale energy storage optimization method for direct current (DC) microgrid
source-load storage based on a virtual bus voltage control is studied. It uses a virtual
damping compensation strategy to …

A Unified Distributed Control Strategy for DC Microgrid with …
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A Unified Distributed Control Strategy for DC Microgrid with Hybrid Energy Storage
Devices Bonu Ramesh Naidu 1, Sherin Jose, Divyank Singh2, Prabodh Bajpai 1Dept. of
Electrical Engg., IIT Kharagpur, Kharagpur, India 2Dept. of Electrical Engg., MIT
Manipal, Manipal, India *b.r.naidu.1006@gmail Abstract—The advent of microgrid
technology and recent

Island DC Microgrid Hierarchical Coordinated Multi-Mode Control …

The structure of the island DC microgrid is shown in Figure 1. The island DC microgrid
contains photovoltaic arrays, energy storage units, common DC loads, and
converters. (1) ... The energy storage system utilizes multiple group battery energy
storage (BES) to meet generation and load fluctuation and integrates this with the DC
microgrid bus ...

Research on Distributed Cooperative Control Strategy of …

Structure diagram of DC microgrid with multiple groups of hybrid energy storage
systems To improve energy utilization, the photovoltaic system operates in maximum
power mode and …

Multi‐source PV‐battery DC microgrid operation mode and power ...

This study introduces a two-layer fuzzy control strategy for DC microgrids with
multiple PV systems. The first layer governs DG operations, whereas the second layer
…

Microgrid Structure and Characteristics

unit that is augmented with a capacitive energy storage unit. The genset is a slow-
acting dispatchable DG unit that is cou-pled to the host microgrid through an ac-dc-ac
converter sys-tem. The capacitive storage unit is interfaced to the dc link of the ac-dc-
ac converter system through a dc-dc converter and

Decentralized Multiple Control for DC Microgrid with Hybrid …

Decentralized Multiple Control for DC Microgrid with Hybrid Energy Storage Xin Li1 ·
Taoyin Zheng 1 · Panfeng Guo1 · Jianan Huang2 · Xinyu Li3 · Wei Xiong 1 Received:
30 March 2022 / Revised: 11 July 2022 / Accepted: 1 August 2022 / Published online:
31 October 2022 ... the stable operation of dc microgrid is the power balance of
multiple ...

Automatic SOC Equalization Strategy of Energy Storage Units with DC ...

The optical storage DC micro grid structure, as sho wn in Fig. 1, is analyzed in this
paper. The system consists primarily of PV, ESS comprising batteries, AC and DC
loads, and other components .

Development of a distributed group control strategy for pumping …
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The new block oil extraction energy system connects power sources such as grid
power, photovoltaic power, wind power, and energy storage to multiple pumping unit
loads through a DC microgrid ...

A High Gain Multiport DC-DC Converter for Integrating …

for energy storage devices, such as batteries and supercapacitors. These devices
play a crucial role in mitigating fluctuations in renewable energy generation and
enhancing the stability and resilience of microgrid operations . However, interfacing
multiple energy storage devices with a high-voltage DC bus while maintaining
efficiency and

Review of hierarchical control strategies for DC microgrid

Considering the coordinated control of multiple energy sources, loads and energy
storage of DC microgrid, the requirement of a communication link, and mathematical
analysis on local variables; a three-level control scheme, i.e. a functionality-based
generic structure of hierarchical control is presented in Fig. 2. Based on the response
time ...

Distributed Energy Storage Cluster Control Method for DC Microgrid ...

1. Introduction. As an energy microgrid based on electric energy, the microgrid is the
current research hotspot and difficulty of new energy power generation technology [1
– 5].The USA, Japan, the European Union, my country, and many other countries have
made lots of fundamental work about microgrids, and have also constructed a variety
of demonstration …

The coordinated control strategy of DC microgrid based on …

In this paper, the bus voltage layering control method based on droop control is used
for DC microgrid coordination control. According to the working characteristics of the
DC …

Energy balancing strategy for the multi-storage islanded DC microgrid ...

2 DC microgrid structure and control analysis 2.1 DC microgrid structure. The DC
microgrid is mainly composed of new energy generation units such as photovoltaic
and wind power, multiple DESUs, AC and DC loads, and grid-connected interfaces,
and its structure is shown in Figure 1. The AC grid is connected to the DC bus through
the interface ...

dc microgrid structure with multiple energy storage groups

The structure of the proposed microgrid cluster is shown in Fig. 1, which is mainly
composed of PEU, EP, AC microgrids, and DC microgrids. Wherein, PEU is composed
of multiple DC/AC …

A cooperative control strategy for balancing SoC and …
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This paper presents a novel distributed cooperative control scheme for multiple
energy storage units in DC microgrids, aimed at achieving SoC balancing and
effective power sharing among ESUs.

A hierarchical energy management strategy for DC microgrid …

Amid the dual pressures of the energy crisis and environmental conservation,
microgrids have emerged as a solution to address the impact of intermittent
renewable energy sources on the electric grid, aiming to achieve comprehensive
energy utilization and enhance power supply security and reliability .With the
incorporation of direct current (DC) energy …

Optimized Energy Management Strategy for an …

This study focuses on microgrid systems incorporating hybrid renewable energy
sources (HRESs) with battery energy storage (BES), both essential for ensuring
reliable and consistent operation in off-grid standalone …

(PDF) AC-microgrids versus DC-microgrids with distributed energy ...

From this literature survey, it can be revealed that the AC and DC microgrid systems
with multiconverter devices are intrinsically potential for the future energy systems
to achieve reliability ...

Journal of Energy Storage

charging [19–24], DC powered homes [25–29], renewable energy park [30–34], zero
net electricity energy buildings [35–40], Railways [41–44], electric ships [45,46] and
hybrid energy storage systems [47–53]. A genetic microgrid structure is shown in Fig.
1(a). Very small distributed generation also introduces the concept of ...

Multi‐source PV‐battery DC microgrid operation mode and power ...

This architecture comprises four PV modules, a battery energy storage unit, and a set
of variable DC loads. In Figure 1, i o_pv i is the port current of each PV panel group, i
pv i is the inlet current of each PV converters group, i bat is the inlet current of the
energy storage bi-directional converter, i load is the current flowing into the load
side, V pv i is the voltage of each …

DC Microgrids Principles and Benefits

6 Safety Principles of DC Systems Microgrid 13 6.1 Earthing system 13 6.2 Pre-charge
and Disconnection 15 6.3 Safety wire 16 7 DC Systems Microgrid Essential Products
17 7.1 Current Routers 17 7.2 Active Front Ends 17 8 Benefits of DC Systems
Microgrid 19 8.1 General market trends leading change in electrical distribution 19

Microgrids 2025 editorial
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Jinpeng Qiao et al. focus on the optimal scheduling of an active distribution network
(ADN) that integrates a microgrid group and shared energy storage, in which the
benefit coordination of multiple entities is considered. They propose a master-slave
game schedule strategy to solve the problem of pricing and optimization in multi-
entity ...

A novel layered coordinated control scheme for energy storage …

The significance of an energy storage system (ESS) in the reliable operation of a DC
microgrid (MG) cannot be ignored. This article proposes a novel layered coordinated
control scheme to realize fast and precise State of Charge (SoC) based power
distribution as well as reasonable bus voltage regulation of ESS in DC MG.

An Improved Distributed Cooperative Control Strategy for Multiple ...

Abstract: This article proposes an improved distributed cooperative control strategy
for the energy storage system (ESS) in islanded dc microgrid. To meet the …

DC Microgrid Management Using Power Electronics …

By adapting the conventional series–parallel structure, a group ... for connecting the
solar energy storage to the dc bus is shown in Fig. 2. It consists of four switches and a
transformer to ... A. Step change in dc-load Proposed dc microgrid structure is tested
for all the adverse condition for the stability of dc bus. Initially the dc-bus is

dc microgrid structure with multiple energy storage groups

Fig. 4.4 illustrates hybrid AC/DC microgrid structure. A comparison between AC, DC,
and hybrid microgrids is shown in Table 4.1 Z. Zeng, Study on black start strategy of
microgrid with PV and multiple energy storage systems, in: 2015 18th International
Conference on Electrical Machines and Systems (ICEMS), 2015, pp.

Adaptive Droop based Control Strategy for DC Microgrid Including ...

Adaptive Droop based Control Strategy for DC Microgrid Including Multiple Batteries
Energy Storage Systems. Author links open overlay panel Seydali Ferahtia a, Ali
Djerioui b, Hegazy ... SoC-based droop method for distributed energy storage in DC
microgrid applications. 2012. IEEE Int. Symp. Ind. Electron., IEEE (2012), pp.
1640-1645, 10.1109 ...

Large-signal stability analysis of islanded DC microgrids with multiple ...

Distributed energy sources (DER) with power electronic converters interfaces, such as
solar photovoltaic (PVs), wind turbines, microturbines, and energy storage systems
(ESS), have paved the way for the self-sustaining operation of microgrids , , .At the
same time, the popularity of DC loads such as LED, computing equipment, and motor
drive system is …

Energy balancing strategy for the multi-storage islanded DC microgrid ...
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DC microgrid energy balancing strategy based on the hierarchical cooperative control
is proposed in this paper, and the advantages of the proposed control strategy are
as...

Control Strategy for Bus Voltage in a Wind–Solar DC Microgrid

Aiming at the DC bus voltage instability problem resulting from the stochastic nature
of distributed energy output and load fluctuation, an Integral Sliding Mode Linear
Active Disturbance Rejection Control (ISMLADRC) combined with Model Predictive
Control (MPC) strategy for energy storage bi-directional DC–DC converter is proposed
based on the …

The coordinated control strategy of DC microgrid based on multiple ...

The tested microgrid consists of two power inverters, one for interfacing energy
storage batteries controlled by a droop control scheme in order to regulate the
voltage and the frequency of...

Journal of Energy Storage

DC Microgrids (MG) are becoming increasingly important due to their ability to
incorporate Distributed Generators (DGs) and energy storage systems. This progress
has led to an evolution in their design, aiming for more resilient and autonomous
structures to maximize the benefits of intelligent energy management . These
microgrids allow to ...

Journal of Energy Storage

Recently, microgrids (MGs) have become increasingly significant by integrating
distributed energy resources (DERs), energy storage units, power conversion
systems, and loads .Unlike conventional centralized power systems, MGs provide an
efficient framework for incorporating local energy assets and interacting with the
utility network, operating in either …

DC Microgrids

Why DC microgrids? • Many renewable sources generate DC, e.g.: photovoltaic, wind,
fuel cells • Fewer conversions - increase conversion efficiency – DC-to-AC inversion
85%; AC- to-DC rectifying: 90%; DC-to-DC conversion: 95% • Simpler power-
electronic interfaces, fewer points of failure • Easily stored in batteries Tim Martinson,
“380 VDC for Data Center Applications …

Delay-tolerant hierarchical distributed control for DC microgrid ...

Generally, renewable energy-based MGs have limited capacity and weak anti-
disturbance ability. By interconnecting geographically adjacent MGs, the microgrid
cluster (MGC) can effectively enhance the reliability of power supply with the
cooperation among MGs [6, 7].However, the complexity of its structure and the
flexibility of its operation mode increase the …

Stability Analysis of DC Microgrid with Multi-converter Parallel ...
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2 System Structure of DC Microgrid . This paper mainly focuses on the research of DC
microgrid with radial network structure. The schematic diagram of the structure is
shown in Fig. 1. The system consists of distributed power sources, energy storage, AC
and DC loads and power electronic converters.
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