Lithium battery pack equalization circuit
design

In this paper, we propose a high-performance equalization control strategy based on the equalization data of
the general equalization strategy, which ...

Whereas the inconsistency of lithium battery cells has become a key issue that limits the overall performance
of the battery pack. A novel flexible equalization converter is proposed to handle ...

The first level of equalization occurs within the battery group, and there are m of them. The topology of
intra-group equalization circuit 1 is shown in the orange dashed box in Fig. 1 tra-group equalization circuit 1
consists of p battery cells B 1-B P, two sets of single-blade double-throw switchesK 1-K Pand S1-SP, and a
bidirectional ...

To alleviate the inconsistency of individual lithium batteries and prolong the life of battery packs, researchers
have proposed a variety of equalization topologiesto ...

This circuit consists of the retired lithium-ion battery pack, the improved Buck-Boost circuit, a switch matrix,
and the flyback transformer. It is characterized by its simple equalization circuit structure and strong
scalability. The equilibrium topology isillustrated in Fig. 1. In thistopology, m retired

In this paper, a voltage detection circuit of a series lithium-ion battery cell based on a switch array is designed,
and the batteries in the battery cell are ...

1. Introduction. lithium-ion batteries are widely used in high-power applications, such as electric vehicles,
energy storage systems, and telecom energy systems by virtue of their high energy density and long cycle life
[1], [2], [3].Due to the low voltage and capacity of the cells, they must be connected in series and paralel to
forma...

This paper proposes a design methodology for inductor-based equalization circuits able to maximize their
performance in terms of balancing current by taking into account relevant characteristics of both battery pack
and power electronics components involved. Despite the proposed design methodology can be extended to all

The relevant research has focused on the design of equalization circuits and the improvement of equalizer
efficiency while neglecting a comparative analysis of methods of equalization on the performance of battery
packs, which hinders technicians from making the correct choice during application.

As an important part of battery management, battery energy equalization technology makes the energy in the
battery pack flow between single batteries by building an equalization circuit, which ...
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Abstract. With the rapid development of new energy vehicles, a large number of lithium batteries have been
produced, used, and then retired. The full utilization and safe use of the whole life cycle of the batteries have
become a hot topic in the research field. Compared to brand-new batteries, retired power batteries exhibit
significant ...

Battery equalization technology is a key technique in the research of electrochemical energy storage system. It
balances the state of charge (SOC) of cells in series-connected battery packs using the power electronic
converters to improve the life of battery packs significantly. In this paper, the equalization approaches for
series-connected lithium-ion ...

A combined equalization topology based on centralized and distributed switching power supplies and
capacitors is proposed, and the feasibility of equalizing the main circuit is verified in the
MATLAB/SIMULINK. Aiming at the large-scale power battery series energy storage battery pack, the
topology of the equalization circuit is studied ...

A graph-theoretic framework for analyzing the speeds and efficiencies of battery pack equalization circuits.
Yang Chen, Xiaofang Liu, Hosam K. Fathy, Jiming Zou, Shiyan Yang ... The article is motivated by the
growing need for fast and efficient charge balancing in lithium-ion battery packs. There is an excellent
literature on the design of ...

The relevant research has focused on the design of equalization circuits and the improvement of equalizer
efficiency while neglecting a comparative ...

A novel cooperative equalization system for multi-modules in the battery pack is proposed in this paper. The
system combines active and passive equalization, ...

Most series battery active equalization circuits implement the equalization first within the series and then
between the series, which restricts the equilibrium speed. A hierarchical equalization ...

Lithium-ion battery pack capacity directly determines the driving range and dynamic ability of electric
vehicles (EVs). However, inconsistency issues occur and ...

The battery pack is built by a number of battery cells in series and parallel connection. The inconsistencies
inhered in cells during the process of manufacturing and operation will inevitably lead to the reduced capacity,
attenuated cycle life and failure of entire battery pack. To solve the inconsistence problems in simple and easy
way, asingle-inductor ...

This paper reviews battery equalization systems and various active equalization circuits and summarizes the

working principle and research progress of each active equalization circuit. Then, various active equalization
circuits are analyzed and compared, and dynamic equalization for a second-life battery is introduced to enrich
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Download Citation | On Jun 21, 2023, Emanuele Di Fazio and others published Model-based Design
Methodology for Inductor-based Equalization Circuits for Lithium-ion Battery Packs | Find, read and ...

Background: How to solve the inconsistency of battery pack is a key point to ensure reliable operation of
electric vehicles. Battery equalization is an effective measure to address the inconsistency. Passive
equalization method has poor efficiency and thermal management problems. Average voltage equalization
method isonly ...

DOI: 10.2174/0123520965272311231004051135 Corpus ID: 264150043; Active Equalization of Lithium
Battery Pack with Adaptive Control Based on DC Energy Conversion Circuit @article{ Zhang2023ActiveEO,
title={ Active Equalization of Lithium Battery Pack with Adaptive Control Based on DC Energy Conversion
Circuit}, ...

Such inconsistencies will reduce the energy utilisation rate and service life of the battery pack, and even
endanger its battery system safety. To improve the inconsistency of series battery packs, this study ...

DOI: 10.1016/j.ijepes.2021.107760 Corpus ID: 243838410; Dynamic battery equalization scheme of
multi-cell lithium-ion battery pack based on PSO and VUFLC @article{ Wang2022DynamicBE,
title={ Dynamic battery equalization scheme of multi-cell lithium-ion battery pack based on PSO and
VUFLC}, author={ Biao Wang and Dongji ...

Battery equalization technology is a key technique in the research of electrochemical energy storage system. It
balances the state of charge (SOC) of cells in series-connected battery packs using the power electronic
converters to improve the life of battery packs significantly. In this paper, the equalization approaches for
series ...

Most equalization circuits have the same problem: the volume of the equalization circuit is fixed once the
voltage level of the battery pack is determined. In order to solve this problem, Lu et al. [29] proposed a novel
lithium battery equalization circuit with any number of inductors. It can select any number of inductors less
than half ...

This paper describes a protection circuit based on the STM32F103 processor used for a power lithium battery
pack. The protection circuits from overcharge voltage and current and short circuiting ...

The two-stage bidirectional equalization circuit with energy transferring inductors is designed to implement
the equalization of cell to cell for battery packs, and the equalization circuit paves ...

DOI: 10.1016/j.est.2022.104321 Corpus | D: 247273950; Research on two-stage equalization strategy based on
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fuzzy logic control for lithium-ion battery packs @article{ Liao2022ResearchOT, title={ Research on two-stage
egualization strategy based on fuzzy logic control for lithium-ion battery packs}, author={Li Liao and Heng
Chen}, ...

Theoretically and ideally, dissipative equalization fully charges and discharges the cell with the minimum cell
capacity. This means that the minimum cell capacity is the pack capacity, which can be expressed as (2) Cp =
min Ci. In an active equalization, extra energy is transferred from cell to cell all the time, and the maximum

The motivation of the present study is to serve the growing needs of the energy balance for lithium-ion battery
packs. The present study proposes a flexible multiphase interleaved converter for the energy equalization of a
lithium battery pack with series configuration. Moreover, the graph theory is applied to the analysis of
equalization circuits.

service life of the battery pack[10], and the equalization speed is slow. This equalization method is not
suitable for the balanced use of high-power battery packs11] . 4. Active equalization circuit The active
egualization method is to transfer energy from high-power cells to low-power cells by using energy

As shown in Figure 3, Q1 and Q2 are closed, whereas all other MOSFETSs are disconnected. The DC-DC
converter charges the energy from the battery pack to B1, and the SOC of B1 is gradually rising at thistime. If
B1 has the lowest SOC, then after DC-DC charging, its SOC will component rise, that is, it will achieve the
goal of battery ...

Abstract: This paper proposes afast equalization method for lithium-ion battery packs based on reconfigurable
battery structure and designs a new switching circuit topology. ...

In Figure 2A, the conventional topology only has a PP working mode. The battery pack is divided into two
parts for the energy exchange. In Figure 2B, the proposed topology is equipped with jumper switches that
enable additional energy paths, named cell-to-pack working mode.With paralel jumper switches, the
abnormal battery isused asa...

Abstract: Lithium-ion battery voltage equalization is of great importance to maximize the capacity of the
whole battery pack and keep cells away from over-charge or over ...

Lithium-ion batteries play an important role in large-scale energy storage systems. However, the power
inconsistency of the battery packs restricts the developments of modern technologies in energy storage area.
The motivation of the present study is to serve the growing needs of the energy balance for lithium-ion battery

packs. The present ...
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