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to connect the energy storage system, resulting in higher switching losses and energy loss. In order to solve the

problemof high cost of centralized energy storage topology and high difficulty of controlling distributed

energy storage topology, a centralized local energy storage modular multilevel converter (MMC-CLES) is

proposed in this paper.
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Modular multilevel converters (MMCs) with integrated battery energy storage systems (BESSs) are becoming

crucial for modern power grids. This paper investigates the modeling and control of a grid-connected

MMC-BESS, with a specific emphasis on state-of-charge (SoC) balancing. Compared to conventional hard

arm SoC balancing control (HASBC), ...

MMC and BESS because of the advantages of MMC converter and BESS [3, 4]. There are some different

topologies studied. The performance of parallel storage battery monomer connected with DC bus on the MMC

is analysed [5, 6]. The energy storage unit could be connected to the submodules (SMs) of MMC with a

DC/DC

Under the condition of the battery current fluctuation and the uncertain initial value of the battery SOC in the

MMC(Modular Multilevel Converter) battery energy storage system, there are ...
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Microgrids (MGs) often integrate various energy sources to enhance system reliability, including intermittent

methods, such as solar panels and wind turbines. Consequently, this integration contributes to a more resilient

power distribution system. In addition, battery energy storage system (BESS) units are connected to MGs to

offer grid-supporting services, such as peak ...

packs-based energy storage system (MMC-SESS) can play a role in energy transition and renewable energy

consumption. However, ... Confronting this problem, this paper proposes a state of charge (SOC) balancing

control strategy amongst SC packs based on a discrete time-domain predictive power model in MMC-SESS

based medium-voltage direct-current ...
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Energy Storage (ES) devices allow to enhance network congestion management, to counteract the effects of

intermittent power generation from renewable energy sources, provide grid frequency support, improve

economic efficiency [9, 10]  has been concluded that MMCs with ES devices embedded within submodules

are a promising solution to improve power quality ...

With the renewable energy broadly integrated into power grid, Energy Storage System (ESS) has become

more and more indispensable. In this paper, a novel Hybrid Energy Storage System (HESS) based on Modular

Multilevel Converter (MMC) is proposed, which integrates both Super Capacitor (SC) and battery. Different

from other topologies, batteries and SCs are allocated ...

Energy storage systems with multilevel converters play an important role in modern electric power systems

with large-scale renewable energy integration. This paper proposes a reverse-blocking modular multilevel

converter for a battery energy storage system (RB-MMC-BESS). Besides integrating distributed low-voltage

batteries to medium or high ...

The modular multi-level converter based unified power quality controller (MMC-UPQC) with distributed

energy storage can be directly connected to the medium and high voltage power grid for power quality

regulation. The stable operation of the MMC-UPQC system needs to maintain the voltage of the DC ports in

MMC.

An enhanced SOH balancing for MMC-BESS with cell equalization capability including traditional

state-of-charge (SOC) equalization and SOH equalization to deal with the cell imbalance issue inside SM is

proposed. Using retired electric vehicle batteries in battery energy storage system (BESS) saves the cost but

the state-of-health (SOH) of each battery is hard to ...

If the energy storage PCS and the modular multilevel converter (MMC) are combined to form a modular

multilevel energy storage power conversion system (MMC-ESS), the modular structure of the MMC can be

fully utilized. This can realize the direct grid connection of the energy storage system and save the investment

of the transformer cost . In ...

In order to solve the shortcomings of current droop control approaches for distributed energy storage systems

(DESSs) in islanded DC microgrids, this research provides an innovative state-of-charge (SOC) balancing

control mechanism. Line resistance between the converter and the DC bus is assessed based on local

information by means of synchronous ...
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