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Overview

Accurate estimation of the capacity of a battery pack is essential for the
battery management system (BMS) in electric vehicles. The SOCs and
capacities of individual cells are the prerequisites for accuratel. 

Why does a series parallel battery pack deteriorate?

Through the above analysis, the capacity of every single cell in the
series–parallel battery pack is different, which causes the single cell to
overcharge and overdischarge during the charge and discharge cycle,
accelerating the aging of the single cell and causing the battery pack’s
parameter difference to deteriorate. 

Why is the SOC difference of a parallel-connected battery pack not stable?

The individual cells’ SOC difference of each branch of the parallel-connected
battery pack is not stable, and variations in standing and drastic working
conditions will result in the disappearance of individual cells’ SOC difference,
which has little significance. The capacity difference of the individual cells is
frequently not a single variable. 

What determines a battery pack's performance?

When there is a capacity difference between individual cells, the battery
pack’s performance is determined by the individual cells with the smallest
capacity. When there is a polarization difference between individual cells, the
battery pack’s performance is determined by the single cell with the largest
polarization degree. 3.1.2. 

How important is terminal voltage in a battery pack?

In addition to individual cells’ capacity utilization and individual cells’ energy
utilization, individual cells’ terminal voltage is also an important indicator of
the battery pack’s performance. The operating condition is set to discharge
the single cell at a 1C rate and reaches the single cell’s discharge cutoff
voltage. 

How to evaluate battery pack performance based on ohmic resistance
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difference?

The capacity utilization and energy utilization are used to evaluate the battery
pack’s performance based on the above derivation results. When there is an
Ohmic resistance difference between the individual cells, the individual cells
with the highest Ohmic resistance limit the series-connected battery pack’s
performance. 

How a battery pack model is based on cell-to-cell variation?

Furthermore, cell-to-cell variation and packaging elements are taken into
consideration in the process of battery pack modeling for the model accuracy.
The proposed modeling method of battery pack is verified with the help of
simulation and experimental results based on Li-ion battery along with battery
charger and discharger.
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State of charge estimation
with representative cells-
based ...

Jun 15, 2025 · However, applying models
designed for single cells directly to
battery packs can be problematic
because of variations in electrochemical
parameters such as capacity and
internal ...

  

Capacity evaluation and
degradation analysis of
lithium-ion battery  

Aug 15, 2023 · Accurately calculating the
capacity of battery packs is of great
significance to battery fault diagnosis,
health evaluation, residual value
assessment...

  

A LiFePO4 battery pack
capacity estimation
approach considering in  

Mar 15, 2015 · Research and literature
about single cell capacity prediction are
still the most concerned topics. Lu et al.
[2] summarized the basic algorithms
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used for the battery cell state ...

  

Capacity Estimation of
Serial Lithium-ion Battery
Pack Using ...

Nov 27, 2019 · The existence of the
consistency degradation of the battery
pack hinders the accurate estimation of
pack capacity and cell capacity in the
battery pack. The paper focuses ...

  

State-of-health monitoring
of lithium-ion battery
modules and packs ...

Oct 15, 2016 · Incremental capacity
analysis (ICA) is a widely used technique
for lithium-ion battery state-of-health
(SOH) evaluation. The effectiveness and
robustness of ICA for single ...

  

Influence of the connection
topology on the
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performance of lithium ...

Sep 1, 2021 · In summary, the impact of
parameter variations on the
performance of battery packs with
different topologies was widely
published, from series to parallel,
through statistical ...

  

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

Feb 1, 2020 · Lithium-ion battery pack
capacity directly determines the driving
range and dynamic ability of electric
vehicles (EVs). However, inconsistency
issues occur and decrease the pack ...

  

Quantitative short circuit
identification for single
lithium-ion cell  

Jan 1, 2022 · However, for the
application scenarios of one single cell,
the existing methods cannot determine
short circuit due to the lack of healthy
batteries as a reference. Therefore, a ...

  

Online Equalization
Strategy for Lithium-Ion
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Battery Packs ...

Jan 28, 2025 · After a single active
equalization of the battery pack based
on the SOC, the battery pack capacity is
equal to the capacity of the cell 1 and
the battery pack SOC increases.

  

Determination of the
battery pack capacity
considering the estimation

Sep 1, 2016 · Lithium-ion batteries have
been widely used as the power source of
electric vehicles (EVs) in recent years
[1], [2]. Generally, the battery system for
EVs is composed of numerous ...

  

Active equalization for
lithium-ion battery pack
via data ...

Oct 10, 2023 · In the text of global
warming and shortage of fossil fuels,
electric vehicles (EVs) have been seen as
a promising alternative for conventional
vehicles and become extremely ...

  

Battery Pack Calculator ,
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Good Calculators

Here's a useful battery pack calculator
for calculating the parameters of battery
packs, including lithium-ion batteries.
Use it to know the voltage, capacity,
energy, and maximum discharge ...

  

Understanding aging
mechanisms in lithium-ion
battery packs: From cell  

Mar 15, 2015 · Battery cell capacity loss
is extensively studied so as to extend
battery life in varied applications from
portable consumer electronics to energy
sto...

  

A novel li-ion battery pack
modeling considerging
single cell  

Oct 5, 2017 · In this paper, a novel
modeling method of battery pack for an
optimal design and effective
managements of battery is suggested.
The proposed modeling method usi

  

Capacity evaluation and
degradation analysis of
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lithium-ion battery  

Aug 15, 2023 · Taking the mileage and
service life as variables, two degradation
models of battery capacity are
established with mean absolute errors
equal to 3.138 Ah and 3.137 Ah.
According ...

  

A new method to perform
lithium-ion battery pack
fault ...

Aug 30, 2023 · In addition, the single cell
capacity and energy data were scaled by
a factor of 8 and compared with the
supercell data. The difference between
the cell and supercell level ...

  

Active cell equalization for
lithium-ion battery packs
in ...

Jul 1, 2025 · The cell equalization is the
crucial part of BMS to manage battery
packs, particularly those comprising
multiple cells connected in series and/or
parallel, such as Lithium-ion (Li-ion) ...

  

State of health estimation
and error reduction
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method for ...

Feb 15, 2025 · The BMS can manage
configurations ranging from a single
lithium-ion battery cell to multiple cells
connected in series and parallel, as well
as modules composed of these ...

  

Optimal fast charging
strategy for series-parallel
configured lithium  

Jan 1, 2025 · Despite the extensive
research dedicated to optimizing the
charging process for single cells, control
strategies for packs remain unexplored.
This paper focuses on the battery ...

  

Detection and isolation of
faults in a lithium-ion
battery pack ...

Jun 15, 2024 · This paper presents a
method of detecting a single occurrence
of various common faults in a Lithium-
ion battery pack and isolating the fault
to the faulty PCM, its connecting ...

  

Lithium battery pack
capacity error 
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Are lithium-ion battery faults dangerous?
However, various faults in a lithium-ion
battery system (LIBS) can potentially
cause performance degradation and
severe safety issues. Developing ...
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