Reasons for inconsistency of lithium
battery packs

Overview

With the rapid development of electric vehicles and smart grids, the demand for
battery energy storage systems is growing rapidly. The large-scale battery system
leads to prominent inconsistency issues. This. **Inconsistency mechanism of
batteries is described from. EVs Electric vehiclesBESs Battery energy storagesOCV.
Energy crises and environmental pollution have become common problems faced by
all countries in the world. The development and utilization of electric vehicles (EVs) a.
The industry standard defines the consistency of lithium-ion batteries as the
consistency characteristics of the cell performance of battery modules and
assemblies. The. The large-scale and grouping of the battery system leads to the
obvious difference in the performance of cells. Inconsistent use of batteries in packs
inevitably reduces the overall performan.
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Article Content
Evaluation of Cell Inconsistency in Lithium-lon Battery Pack ...

Abstract: Cell inconsistency is a common problem in the charging and discharging of
lithium-ion battery (LIB) packs that degrades the battery life. In situ, real-time data
can be obtained from ...

Cell Inconsistency Classification for Lithium-lon Battery Packs ...

Initial parameter variances between cells in battery packs occur in a manufacturing
process. Furthermore, this difference is intensified as the pack is being used,
resulting in differences in capacity and the state of charge (SOC) between cells. Cell
inconsistencies decrease the energy efficiency, and low-capacity cells in packs can
occur an internal short circuit (ISC) fault which ...

A comprehensive review on inconsistency and ...

However, the inconsistencies within the battery pack will deteriorate over the
lifecycle and affect the performance of electric vehicles. Therefore, various thermal
management systems and equalization systems have been applied in ...

Fault diagnosis for cell voltage inconsistency of a battery pack in ...

Following are some key causes of the inconsistency of the battery: (1) Because of the
inconsistent capacity and State of Charge (SoC), the actual available energy of the
battery pack is lower than any single cell. ... Inconsistency is a crucial factor that
affects the lithium-ion battery pack performance. Reliable cell inconsistency
evaluation ...

Lithium-ion battery pack equalization based on charging voltage ...

However, inconsistency issues occur and decrease the pack capacity due to internal
and external reasons. In this paper, an equalization strategy is proposed to solve the
inconsistency issues. The difference of inconsistency for lithium-ion battery pack
equalization is determined based on the uniform charging cell voltage curves
hypothesis ...

Lithium-ion cell inconsistency analysis based on three-parameter ...

Abstract The inconsistency of lithium-ion cells degrades battery performance, lifetime
and even safety. The complexity of the cell reaction mechanism causes an irregular
asymmetrical distribution of various cell parameters, such as capacity and internal
resistance, among others. In this study, the Newman electrochemical model was used
to simulate the 1C ...

Parameter Estimation and Inconsistency Analysis of Lithium lon Battery ...
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Battery cells in a pack are not identical due to various reasons, leading to non-
uniform current, voltage, temperature, and cell characteristics, which can cause
faster aging to the pack. The impact of cell-to-cell variations in internal resistance,
state of charge (SOC), and capacity on the performance of a lithium-ion battery pack
for EV applications are also analysed in this work.

A comprehensive review on inconsistency and equalization ...

Lithium-ion battery (LIB) is the most popular ESS in EVs because of the merits of high
energy/power density, long cycling life-time and environmental friendliness [4, 5]. ...

Management of imbalances in parallel-connected lithium-ion battery packs

Uneven electrical current distribution in a parallel-connected lithium-ion battery pack
can result in different degradation rates and overcurrent issues in the cells. ...
Although cell imbalances in parallel connections have been proven as the main
reason for the significant differences in cell aging rates, few studies can be found
related to ...

Performance of inconsistency in lithium-ion battery packs for ...

Data from a battery pack with 200 cells connected in serial in a battery energy
storage system (BESS) are applied for study. According to the causes of the voltage
difference, three cell ...

Study of the Characteristics of Battery Packs in Electric Vehicles ...

The cell inconsistency problem in battery packs reduces the performance and
operation efficiency. Once many cells are as-sembled into a battery pack, the
performance of the battery pack cannot be evaluated through adding all single cells
together. The reason is that, in the battery pack, the worst cell determines

Evaluation method for consistency of lithium-ion battery packs in ...

(DOI: 10.1115/1.4054734) The inconsistency of cells in the battery pack is one of the
main causes of battery failure. In practical applications, the port voltage is an
important parameter that is easy to obtain and can characterize the inconsistency of
cells. In this paper, a fault diagnosis method based on piecewise dimensionality
reduction and outlier identification is ...

Consistency evaluation of Lithium-ion battery packs in electric ...

The battery pack inconsistency is affected by factors such as battery capacity,
internal resistance, and self-discharge rate during use, resulting in differences in
aging and ...

Switched supercapacitor based active cell balancing in lithium-ion ...

© 2026 Tommie Meyer Energy (Pty) Ltd - All rights reserved



Page 4/7

In Guo et al. (Citation 2023), an active equalization method using a single inductor
and a simple low-cost topology was proposed to transfer energy between battery
cells to achieve series and parallel equalization simultaneously.The merits and
demerits of the different balancing approaches and their consequences on the
battery pack are discussed in Hemavathi ...

Fault diagnosis for cell voltage inconsistency of a battery packin ...

Cell voltage inconsistency of a battery pack is the main problem of the Electric
Vehicle (EV) battery system, which will affect the performance of the battery and the
safe operation of electric vehicles. ... Following are some key causes of the
inconsistency of the battery: (1) Because of the inconsistent capacity and State of
Charge (SoC), the ...

Degradation modeling of serial space lithium-ion battery pack ...

However, the inconsistency of lithium-ion battery packs cannot be acquired directly
and requires indirect representation [10, 11]. ... The reason for this phenomenon was
that the battery pack was disassembled and tested for cell degradation state at 40
cycle intervals. The state of each cell needed to be recorded before disassembly.
After ...

Series-connected lithium-ion battery pack health modeling with ...

The lithium-ion battery has become the prevalent technology to store and serve
electric power. The state of health (SOH) for a battery cell directly influences the
working safety and reliability of the host system. Moreover, since the battery cells are
series connected for higher terminal voltage, the cell inconsistency will also impact
the performance of the whole battery pack. In ...

A comprehensive review on inconsistency and ...

This review summarizes the origination of inconsistency within lithium-ion batteries
from production to usage process, and then introduces the classification methods and
application scenarios of the balance management system in ...

Short circuit detection in lithium-ion battery packs

Abusive lithium-ion battery operations can induce micro-short circuits, which can
develop into severe short circuits and eventually thermal runaway events, a
significant safety concern in lithium-ion battery packs. This paper aims to detect and
quantify micro-short circuits before they become a safety issue.

Research on equalization scheme of lithium-ion battery packs ...

In the traditional fixed threshold method, when the equalization turn-on threshold is
larger, the equilibrium speed of the battery pack will be improved to a certain extent,
but the advantages of the equalization strategy designed in this article in improving
the inconsistency of the battery pack will be more obvious.

A comprehensive review on inconsistency and equalization ...
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battery degradation. The nonlinear aging characteristics of LIBs will gradually affect
the pack inconsistency . Although the battery pack can have less than 3% initial
capacity mismatch , the inconsistency cannot be self-eliminated and has a tendency
for enlarging which has similar specialization with the positive feedback effect.

An Inconsistency Fault Diagnosis Method for Lithium-lon Cells in ...

Abstract. The inconsistency of cells in the battery pack is one of the main causes of
battery failure. In practical applications, the terminal voltage is an important
parameter that is easy to obtain and can characterize the inconsistency of cells. In
this paper, a fault diagnosis method based on piecewise dimensionality reduction and
outlier identification is proposed ...

Joint Estimation of Inconsistency and State of Health ...

Battery pack inconsistency and state of health are two key characteristics that need
to be accurately estimated in the battery management system. A novel joint
estimation method of these two states is designed. With ...

Performance of inconsistency in lithium-ion battery packs for battery ...

Abstract: Inconsistency is common in lithium-ion battery packs and it results in
voltage differences. Data from a battery pack with 200 cells connected in serial in a
battery energy storage system (BESS) are applied for study. According to the causes
of the voltage difference, three cell inconsistencies can be categorized as state-of-
charge (SOC), internal resistance and capacity.

Cell Inconsistency Classification for Lithium-lon Battery Packs ...

Cell inconsistencies decrease the energy efficiency, and low-capacity cells in packs
can occur an internal short circuit (ISC) fault which causes a thermal runaway in
severe cases. However, the ...

Lifetime and Aging Degradation Prognostics for Lithium-ion Battery ...

Aging diagnosis of batteries is essential to ensure that the energy storage systems
operate within a safe region. This paper proposes a novel cell to pack health and
lifetime prognostics method based on the combination of transferred deep learning
and Gaussian process regression. General health indicators are extracted from the
partial discharge process. The ...

Detection and quantitative diagnosis of micro-short-circuit faults in ...

ISCs in lithium-ion batteries are usually triggered by mechanical, electrical, and
thermal abuses .Mechanical abuse, such as collision, extrusion, or punctures, can
damage the battery structure and cause the battery to suffer severe deformation,
which in turn may lead to an electrical connection between the positive and negative
electrodes and thus trigger a short ...

Evaluation of battery inconsistency based on information entropy
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Scholars at home and abroad have researched on the causes, formations and laws of
the inconsistency of cells. Zheng Yuejiu demonstrated the evolution mechanism of
the battery capacity by the scatter plot of the two-dimensional scale attenuation, and
thought that the major influencing factors are the coulombic efficiency and
temperature.Dubarry et al. ...

Feature Fusion-Based Inconsistency Evaluation for Battery Pack ...

The large-scale grouping of the battery system leads to the inconsistency of the
battery pack. Aiming at tacking this issue, an inconsistency evaluation method is
deployed for the battery pack based on an improved Gaussian mixture model (GMM)
and feature fusion approach. Specifically, the proposed adaptive forgetting factor
recursive least squares (AFFRLS) algorithm allows the ...

A critical review on inconsistency mechanism, evaluation ...

With the rapid development of electric vehicles and smart grids, the demand for
battery energy storage systems is growing rapidly. The large-scale battery system
leads to prominent inconsistency issues. This work systematically reviewed the
causes, hazards, evaluation methods and improvement measures of lithium-ion
battery inconsistency.

Research on the Inconsistence and Equalization Technology of ...

The battery balance management system is crucial in minimizing inconsistencies
among batteries within a battery pack. Its primary objective is to harmonize ...

Impact of Individual Cell Parameter Difference on the ...

Lithium-ion power batteries are used in groups of series-parallel configurations. There
are Ohmic resistance discrepancies, capacity disparities, and polarization differences
between individual cells during discharge, preventing a single cell from reaching the
lower limit of the terminal voltage simultaneously, resulting in low capacity and
energy utilization. The effect ...

Insulation fault monitoring of lithium-ion battery pack: Recursive ...

The development of electric vehicles (EVs) and battery energy storage technology is
an excellent measure to deal with energy crises and environmental pollution , .The
large-scale battery module severely challenges the system''s safety, especially the
electrical insulation .Environmental factors such as line aging and rain erosion can
reduce ...

Cell Inconsistency Classification for Lithium-lon Battery Packs ...

In this paper, bidirectional modified C& #x00FB;k converters are utilized as the cell
equalizing circuits for serially connected lithium-ion battery packs. The battery cell
equalizing system is modeled as a multi-agent system, in which the cells are ...

Propagation mechanisms and diagnosis of parameter ...

© 2026 Tommie Meyer Energy (Pty) Ltd - All rights reserved



Page 7/7

Li-ion battery pack inconsistency diagnosis depends mainly on extracting a set of
features that can evaluate inconsistency and distinguish its causes. Diagnostic
methods for ...

A Novel CNN-Transformer Capacity Estimation Model for Real

Lithium-ion batteries (LIB) have become irreplaceable in portable electronic devices,
electric vehicles (EV), and grid-scale energy storage systems due to long cycle life,
high energy density, and fast charging speed [] real-world applications, several
hundred LIB cells are connected in series to form a battery pack in order to meet
power requirements [].

Knowledge-data driven sampling diagnosis algorithm for lithium ...

Zhang et al. introduced a dual time-scale voltage sensor fault detection and isolation
method for series-connected lithium-ion battery pack according to representative
cell. ... the external batteries can also have influences on the results of samples. The
causes can be attributed to the inconsistency within pack and aging cells. The ...
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