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Is artificial neural network a balancing control strategy for lithium-ion battery packs?

Abstract: This study introduces a balancing control strategy that employs an Artificial Neural Network (ANN)

to ensure State of Charge (SOC) balance across lithium-ion (Li-ion) battery packs, consistent with the

framework of smart battery packs.

 

What is a Li-ion battery pack?

The Li-ion battery pack is made up of cells that are connected in series and parallel to meet the voltage and

power requirements of the EV system. Due to manufacturing irregularity and different operating conditions,

each serially connected cell in the battery pack may get unequal voltage or state of charge (SoC).

 

Can a simple battery balancing scheme improve reliability and safety?

This study presented a simple battery balancing scheme in which each cell requires only one switch and one

inductor winding. Increase the overall reliability and safetyof the individual cells. 6.1. Comparison of various

cell balancing techniques based on criteria such as cost-effectiveness,scalability,and performance

enhancement

 

What is a lithium battery management system (BMS)?

A lithium battery pack needs an efficient battery management system (BMS) to monitor the individual cell

voltage,current,temperature,state of charge,and discharge. The capacity of the battery pack is achieved by

connecting cells in series and parallel based on mPnS theory.

 

What is balancing in battery management system (BMS)?

A specially designed balancing algorithm is used to enable an efficient operation of the battery pack. The

proposed method is verified on the simulation and experimental platform. Balance techniquesare critical for

the Battery Management System (BMS) of a battery pack.

 

What is a balanced state of a battery pack?

The balanced state of the battery pack is defined as the maximal SOC difference of cells in the battery pack.

When the battery pack fulfill SOC max -SOC min &lt; 0.05 at time tb,the battery pack is believed to be

balanced in this paper. It is worth noting that SOC max -SOC min &lt; 0.05 and the state S0 do not mean the

same thing.

This paper presents an integrated state-of-charge (SOC) estimation model and active cell balancing of a

12-cell lithium iron phosphate (LiFePO4) battery power system. The ...

Aiming at these issues, the battery balancing (equalization) platforms that can transfer energy among cells are

commonly carried out in large-scale battery pack applications (Wu et al., 2019). As additional
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charging/discharging among cells are inevitable during the equalization process, the actual currents of the

batteries in the pack would become non ...

It facilitates battery balancing, ... This is the safety standard for lithium battery packs and battery pack

protection boards set by the American safety certification organization UL, focusing on the fire protection and

safety performance of the ...

Considering the significant contribution of cell balancing in battery management system (BMS), this study

provides a detailed overview of cell balancing methods and classification based on energy handling method

(active and passive balancing), active cell balancing circuits and control variables.

In the proposed battery balancing circuit, a two-layer structure is used to efficiently transfer energy among

cells in a series-connected lithium-ion battery pack. This ...

In the proposed battery balancing circuit, a two-layer structure is used to efficiently transfer energy among

cells in a series-connected lithium-ion battery pack. This layered...

as on-board battery health assessment (Xu et al., ... considering pulse charging or active pack balancing.

Moreover, the proposed method for IC reconstruc- tion is purely model-free, and therefore ...

This paper details an active cell balancing technique that uses a buck converter for balancing a series

connected battery pack of lithium-ion cells. A buck converter along with a pair of...

This study introduces a balancing control strategy that employs an Artificial Neural Network (ANN) to ensure

State of Charge (SOC) balance across lithium-ion (Li-ion) battery packs, consistent with the framework of

smart battery packs.

battery pack for particular device. The means used to perform cell balancing typically include by-passing

some of the cells during charge (and sometimes during discharge) by connecting external loads parallel to the

cells through controlling corresponding FETs. The typical by-pass current ranges from a few milliamps to

amperes. A difference in cell voltages is a most typical ...

Battery balancing is crucial to potentiate the capacity and lifecycle of battery packs. This paper proposes a

balancing scheme for lithium battery packs based on a ring layered topology. Firstly, a two-layer balanced

topology based on a Buck-Boost circuit is proposed.

Cells in a battery pack are imbalanced during charging and discharging due to the design parameters of cells in

a battery pack which results in battery degradation and an increase in temperature ...

In an exhaustive analysis on a realistic 21.6kW h Electric Vehicle (EV) battery pack containing 96 smart cells
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in series, the CPCSF is able to simulate hundreds of balancing runs together...

This paper presents an integrated state-of-charge (SOC) estimation model and active cell balancing of a

12-cell lithium iron phosphate (LiFePO4) battery power system. The strong tracking cubature extended

Kalman filter (STCEKF) gave an accurate SOC prediction compared to other Kalman-based filter algorithms.

The proposed groupwise balancing of ...

To reduce the influence of heat temperature conditions on performance, reliability and safety of lithium-ion

battery pack for pure electric vehicle, and then on the vehicle performance. This article selects the heat

temperature field of lithium-ion battery pack as the research object. Firstly, the heat temperature condition of

the battery is ...

Aiming to alleviate this issue, this paper proposes a switchable indicator for balancing a series-connected

battery pack using a bypass equalizer with a compact ...
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