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Overview

This paper proposes multi-agent coordination control strategies for battery
energy storage system (BESS) in microgrids, focusing on SoC equalization and
communication overhead reduction.Can battery energy storage systems
improve microgrid performance?

This work was supported by Princess Sumaya University for Technology (Grant
(10) 9-2023/2024). The data are available on request. The successful
integration of battery energy storage systems (BESSSs) is crucial for enhancing
the resilience and performance of microgrids (MGs) and power systems.

Why is balancing SoC important in a dc microgrid?

However, in DC microgrids with multiple parallel ESUs, achieving a dynamic
balance of the SoC among the ESUs is fundamental for effective power sharing
. Additionally, balancing SoC is crucial to prevent overcharging and over-
discharging of storage batteries, which is essential for extending battery
lifespan .

Can a distributed cooperative control scheme be used in DC microgrids?

This paper proposes a distributed cooperative control scheme for multiple
energy storage unit (ESU) in DC microgrids to achieve the control objectives of
SoC balancing, power sharing, and bus voltage recovery.

How do you account for a battery's SoC impact?

Accounting for the battery’s SoC impact involves introducing a supplementary
term to Id,ref, as detailed in the preceding section. Figure 10 visually
illustrates a schematic of the improved control scheme. Schematic of
proposed power-voltage (P-V) control strategy for battery energy storage
system (BESS)-fed grid-connected inverter.
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Battery Energy Storage Systems in Microgrids: A
Review of SoC ...

Sep 5, 2024 - Microgrids (MGs) often integrate
various energy sources to enhance system
reliability, including intermittent methods, such
as solar panels and wind turbines. ...

(PDF) Battery Energy Storage Systems in
Microgrids: A Review of SoC

Jan 1, 2024 - Microgrids (MGs) often integrate
various energy sources to enhance system
reliability, including intermittent methods such
as solar panels and wind turbines. ...

Energy management and SoC balancing of
distributed batteries ...

Jun 1, 2024 - This paper proposes a consensus
tracking control method for energy management
and state-of-charge (SoC) balancing of energy
storage batteries in the grid-connected mode of

Application and performance analysis of battery

Jun 25, 2025 - The optical storage DC microgrid,
a novel distributed energy system, strives for
efficient, dependable, and eco-friendly energy
utilization. Within this microgrid, precise control
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Model predictive control based autonomous DC

microgrid ...

Dec 1, 2022 - In this paper, a model predictive
controller (MPC) is developed along with a
simplified power management algorithm (PMA)
for the autonomous DC microgrid. The ...
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Microgrid Battery Energy Storage System: Multi-
Agent ...

Apr 26, 2025 - Abstract In recent years, the
increasing demand for sustainable energy has
driven the development of renewable energy
sources. However, the intermittent and volatile
nature of ...

Microgrid multi-battery energy storage system

soc control

Decentralized Multiple Control for DC Microgrid
with Hybrid Energy Storage For a microgrid with
hybrid energy storage system, unreasonable
power distribution, significant voltage deviation
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Intelligent fuzzy control strategy for battery
energy storage system

Aug 15, 2022 - This paper proposes an optimal
control strategy based on fuzzy logic control
(FLC) to support the microgrid (MG) frequency. In
addition to frequency regulation, this strategy ... |

(PDF) Battery Energy Storage Systems in
Microgrids: A Review of SoC

Jan 1, 2024 - This paper presents a
comprehensive review of EMS strategies for
balancing SoC among BESS units, including
centralized and decentralized control, multi-
agent systems, and ...

A cooperative control strategy for balancing ...

Dec 2, 2024 - A distributed cooperative control
scheme for multiple energy storage units in a DC
microgrid is proposed to achieve control
objectives ...

Adaptive optimization algorithms for
scheduling multiple battery energy

The rapid proliferation of renewable energy
sources has compounded the complexity of
power grid management, particularly in
scheduling multiple Battery Energy Storage
Systems (BESS).
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CHAPTER 15 ENERGY STORAGE MANAGEMENT
SYSTEMS

Jan 9, 2023 - Coordination of multiple grid energy
storage systems that vary in size and technology
while interfacing with markets, utilities, and
customers (see Figure 1) Therefore, ...

Microgrid Battery Energy Storage System: Multi-
Agent ...

Apr 26, 2025 - To address these issues,
microgrids equipped with battery energy storage
systems (BESS) have emerged as a viable
solution. This paper focuses on the development
of multi ...
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Consensus-based Optimal Control Strategy for
Multi ...

Jul 16, 2025 - In energy systems, especially in
multi-microgrid systems, consensus-based
control is mainly adopted as a secondary control
scheme for economic dispatch [16], reactive and

Long-term energy management for
microgrid with hybrid hydrogen-battery

Jan 1, 2025 - Abstract This paper studies the long-
term energy management of a microgrid
coordinating hybrid hydrogen-battery energy
storage. We develop an approximate semi ...
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A novel adaptive droop-based SoC balancing
control ...

Apr 1, 2025 - To solve the problems of SoC
imbalance, uneven current distribution and DC
bus voltage deviation in microgrid energy
storage system, an improved adaptive droop
control ...

An Introduction to Microgrids and Energy Storage

Aug 3, 2022 - Eventually, microgrids may be
lower-cost. Large-scale mass production of
microgrid equipment, improvements in energy
storage and renewable energy technology, and

Novel loT-Based Droop Control for Battery
SoC Balancing Among Multiple

Aug 11, 2023 - This paper proposes a novel loT-
based droop control that can achieve SoC
balancing not only within the same microgrid but
also between multiple microgrids. The ...

SoC-Based Inverter Control Strategy for Grid-
Connected Battery Energy

Jan 23, 2025 - The successful integration of
battery energy storage systems (BESSs) is
crucial for enhancing the resilience and
performance of microgrids (MGs) and power
systems. This study ...
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Battery energy storage performance in
microgrids: A

Nov 1, 2022 - Developing an optimal battery
energy storage system must consider various
factors including reliability, battery technology,
power quality, frequency variations, and
environmental ...

State of Charge (SoC) Estimation of Battery
Energy Storage System ...

Aug 27, 2021 - The battery energy storage
system (BESS) plays a significant role in the
microgrid system to harness renewable energy
sources. BESS generally consists of battery
modules ...

A cooperative control strategy for balancing SoC
and power ...

Dec 2, 2024 - A distributed cooperative control
scheme for multiple energy storage units in a DC
microgrid is proposed to achieve control
objectives such as SoC balancing, power sharing
and ...
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