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Energy storage plays an important role in integrating renewable energy sources and power systems, thus how
to deploy growing distributed energy storage systems (DESSs) while meeting technical requirements of
distribution networks is a challenging problem.

Distributed Energy Storage System Zheng Xiong, Biao Luo, Senior Member, IEEE, Bing-Chuan Wang,
Xiaodong Xu, Xiaodong Liu, and Tingwen Huang, Fellow, |EEE Abstract--This paper ...

Q-learning-based operation strategies are being recently applied for optimal operation of energy storage
systems, where, a Q-table is used to store Q-values for all possible state-action pairs.

Optimal allocation of distributed energy storage in active distribution network via hybrid teaching learning
and multi-objective particle swarm optimization algorithm. ... et a. Optimal placement of distributed energy
storage systems in distribution networks using artificial bee colony algorithm. Appl Energy 2018; 232:
212-228. Crossref ...

The proposed dynamic model integrates a deep learning (DL)-based predictive model, bidirectional long
short-term memory (Bi-LSTM), with an optimization agorithm for optimal energy distribution ...

distributed energy resources (i.e., PV rooftop panels and battery storage) as dispatchable assets to support the
smart grid during peak hours, thus achieving management of distributed energy resources. Simulation results
based on the Deep Q-Network (DQN) demonstrate significant improvements of the 24-hour accumulative

Distributed Resources (DR), including both Distributed Generation (DG) and Battery Energy Storage Systems
(BESS), are integral components in the ongoing evolution of modern power systems. The collective impact on
sustainability, reliability, and flexibility aligns seamlessly with the broader objectives of transitioning towards
cleaner and more ...

Distributed Energy Resources (DERS): DERs such as solar panels, wind turbines, and energy system
management systems are integrated into the grid to provide localized generation and storage. With this
method, grid ...

In this paper, the optimal planning of Distributed Energy Storage Systems (DESSs) in Active Distribution
Networks (ADNS) has been addressed. As the proposed problem is mixed-integer, non-convex ...

In low-voltage distribution networks, distributed energy storage systems (DESSs) are widely used to manage

load uncertainty and voltage stability. Accurate modeling and estimation of voltage fluctuations are crucial to
informed DESS dispatch decisions. However, existing parametric probabilistic approaches have limitations in
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handling complex uncertainties, ...

This paper aims to address distributed event-triggered learning-based secure control for multiple battery
energy storage systems (BESSs) under persistent false-date injection (FDI) attacks. To ...

learning scheme for secure data sharing in distributed energy storage networks Mingming Meng and
Y uancheng Li School of Control and Computer Engineering, North China Electric Power University, Beijing,
China ABSTRACT The intelligence of energy storage devices has led to a sharp increase in the amount of

A bi-level planning method is proposed for distributed energy storage (DES) siting and sizing considering
demand response. The upper level model aims to minimize electricity cost of users and demand response
frequency of DES with DES participating in demand response (DR) program. Deep reinforcement learning
(DRL) algorithm using dueling network architectureis...

The integration of distributed energy resources (DER) has escalated the challenge of voltage magnitude
regulation in distribution networks. Traditional model-based approaches, which rely on complex sequential
mathematical formulations, struggle to meet real-time operational demands. Deep reinforcement learning
(DRL) offers apromising alternative by ...

This letter investigates a Branching Dueling Q-Network (BDQ) based online operation strategy for a
microgrid with distributed battery energy storage systems (BESSs) operating under uncertainties. The
developed deep reinforcement learning (DRL) based microgrid online optimization strategy can achieve a
linear increase in the number of neural network ...

Machine learning can also make real-time decisions, a critical aspect for microgrid energy management when
rapid responses are needed for demand response, energy storage, and energy trading.

The Energy Storage and Distributed Resources Division (ESDR) works on devel oping advanced batteries and
fuel cells for transportation and stationary energy storage, grid-connected technologies for a cleaner, more
reliable, resilient, and cost-effective future, and demand responsive and distributed energy technologies for a
dynamic electric grid ...

The development of energy storage technology and the rapid decrease in its cost [10] have gradually made the
use of distributed energy storage (DES) to adjust voltage as another feasible equipment in addition to the

traditional reactive voltage regulation devices. Ref.

State-of-charge (SoC) balancing in distributed energy storage systems (DESS) is crucial but challenging.
Traditional deep reinforcement learning approaches struggle with real-world ...

In order to address the limitations of Q-learning, this paper proposes a distributed operation strategy using
double deep Q-learning method. It is applied to managing the operation of a...
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The integration of distributed energy resources (DER) has escalated the challenge of voltage magnitude
regulation in distribution networks. Traditional model-based approaches, which rely on complex sequential
mathematical formulations, struggle to meet redl ...

Due to the interactions among schedulable equipment and the uncertainty of microgrid (MG) systems, it
becomes increasingly difficult to establish accurate mathematical models for energy management. To improve
the stability and economy of MGs, a data-driven energy management strategy must be proposed. In this paper,
distributed generators (DGS) ...

[1]-[3]. A microgrid is formed by distributed loads, distributed RESs, and distributed energy storage system
(DESS) [4]. Generdly speaking, the DESS is critical to ensure that the microgrid works in a steady state. As a
significant component of the DESS, the energy storage units (ESUs) play a vita role in solving the primary
problems

Q-learning-based operation strategies are being recently applied for optimal operation of energy storage
systems, where, a Q-table is used to store Q-values for all possible state-action pairs. However, Q-learning
faces challenges when it comes to large state space problems, i.e., continuous state space problems or
problems with environment uncertainties. In order to ...

The core of our DES systems is the rechargeable lithium-ion battery, which has become the technology of
choice for thousands of consumer applications, electric vehicles, and on-site energy storage. Our distributed
energy storage systems integrate large arrays of industrial-strength lithium-ion batteries with specialized
software and control ...

With the transformation and upgrading of the power systems, advanced information technologies are applied
to smart grid (SG). In order for utilities to provide ubiquitous control over the flow of electricity and
information, the energy structure of SG needs to be refined and improved [6].Therefore, renewable energy
(RE) [7], energy storage (ES) [8], demand ...

DOI: 10.1016/j.energy.2023.127087 Corpus ID: 257322803; Deep reinforcement learning based optimal
scheduling of active distribution system considering distributed generation, energy storage and flexible load

A multi-agent deep reinforcement learning approach enabled distributed energy management schedule for the
coordinate control of multi-energy hub with gas, electricity, and freshwater ... the concept of energy hub (EH)
isintroduced and applied to describe the energy input, output, storage, and coupling relationships of different
energiesinthe...

Distributed storage can provide benefits for its owner, but can also play a key role in improving microgrid

stability and resilience. ... Miftah Al Karim, Jonathan Currie, and Tek-Tjing Lie. 2018. A machine learning
based optimized energy dispatching scheme for restoring a hybrid microgrid. Electric Power Systems
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Research 155 (2018), 206--215 ...

This paper presents a hierarchical deep reinforcement learning (DRL) method for the scheduling of energy
consumptions of smart home appliances and distributed energy resources (DERS) including an energy storage
system (ESS) and an electric vehicle (EV). Compared to Q-learning algorithms based on a discrete action
space, the novelty of the...

The increasing integration of distributed resources, such as distributed generations (DGSs), energy storage
systems (ESSs), and flexible loads (FLs), has ushered in a new erafor the active ...

Distributed electric vehicles, heat pumps and thermal energy storage with model predictive control can
improve energy flexibility in according to hourly electricity pricing and climate change [51]. Seasonal energy
storage for energy management in distributed energy systems can provide energy flexibility and climate
adaptiveness [52].
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