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Are model-based fault diagnosis methods useful for battery management systems?

A battery management system (BMYS) is critical to ensure the reliability, efficiency and longevity of LIBs.
Recent research has witnessed the emergence of model-based fault diagnosis methods for LIBs in advanced
BMSs. This paper provides a comprehensive review on these methods.

Can amathematical model be used to diagnose a battery fault?

The mathematical model cannot be determinedin the battery system fault diagnosis,or the model cannot
accurately describe the battery state. A large amount of monitor and sensor data can be conducted to diagnose
the fault by using data-driven methods .

How is a battery open fault diagnosed?

In addition,Zhou et al. also performed real-time fault diagnosis for battery open faults based on a
dual-expansion Kalman filtering method,which uses only the current of the battery pack and the terminal
voltages of the parallel battery modulesin addition to other sensor data .

How fidelity and complexity affect battery fault diagnosis?

Given the intricate multi-layer internal structure of a LIB and the electrothermal coupling effect caused by
faults, establishing a well-balanced battery model between fidelity and complexity poses a critical challenge to
battery fault diagnosis.

What are the fault features of a battery?

the internal resistanceare considered as the fault features. In Ref. ,the correlation coefficient between cell
voltage s can capture the abnormal voltage drop. The entropy of battery temperature and voltage become the
features of temperature abnormity and voltage fault,respectively.

How to diagnose battery system fault in real-vehicle operation conditions?

In battery system fault diagnosis,finding a suitable extraction method of fault feature parametersis the basis for
battery system fault diagnosis in real-vehicle operation conditions. At present,model-based fault diagnosis
methods are still the hot spot of research.

For instance, at 736 s, the connection between batteries is intentionally disconnected to simulate an open
circuit fault, with the fault duration set to 30 s, causing the current to return to zero. At 2947 s, a circuit
breaker is connected in parallel with the battery to ssmulate a short circuit failure, resulting in a voltage drop
and apeak in current. At 3684 s, white noiseisinjected into ...

After extracting fault features by discrete wavelet packet transform and principal component analysis, a

correlation vector machine was introduced to determine four fault types: internal short circuit, external short
circuit, connection fault, and thermal abuse.
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The capacity-analysis fault estimation method is only suitable for current-related faults and its performance is
significantly impacted by C-rate. To achieve a more accurate and reliable fault estimation, it is accomplished
by charging or discharging a battery at a low rate within a large range which sacrifices the diagnosis time and
algorithm ...

Abstract: Battery fault diagnosis has great significance for guaranteeing the safety and reliability of
lithium-ion battery (LIB) systems. Out of many possible failure modes of the series-parallel connected LIB
pack, cell open circuit (COC) fault is asignificant part of the causes that lead to the strong inconsistency in the
pack and the ...

This article proposes an early battery |SC fault diagnosis method based on the multivariate multiscale sample
entropy (MMSE). The voltage, current, and temperature of the battery are utilized to extract the fault feature.
The wavel et denoising method are employed to improve the MM SE performance.

Abstract: Battery fault diagnosis has great significance for guaranteeing the safety and reliability of
lithium-ion battery (L1B) systems. Out of many possible failure modes of the series-parallél ...

From the view of fault type-based, Xiong et a. [5] summarized the causes and influences of lithium-ion
battery faults: sensor faults, actuator faults, and battery faults.Gandoman et al. [6] reviewed the mechanism
and result of battery component failures: negative electrode failures, positive electrode failures, separator
failures, and current collector failures.

Micro-short circuit (MSC) of a lithium-ion battery cell is a potential safety hazard for battery packs. How to
identify the cell with MSC in the latent phase before athermal ...

Health monitoring, fault analysis, and detection methods are important to operate battery systems safely. We
apply Gaussian process resistance models on lithium-iron-phosphate (LFP) battery field data to separate the
time...

After extracting fault features by discrete wavelet packet transform and principal component analysis, a
correlation vector machine was introduced to determine four fault types: internal short circuit, external short ...

They analyze the mechanisms of battery faults, classifying them into mechanical, electrical, thermal,
inconsistency, and aging faults, and use model-based, data-driven, and knowledge-based methods for fault
diagnosis. Battery faults are primarily indicated by changes in voltage, current, temperature, SOC, and
structural deformation stress...

Health monitoring, fault analysis, and detection methods are important to operate battery systems safely. We
apply Gaussian process resistance models on lithium-iron ...
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This chapter contains the material for learning basics of power system fault analysis and short-circuit
calculation at the elementary level. First, the basic theory of symmetrical components and sequence networks
is presented with the software (the exercise: "Unbalanced System Operation” and "Short-Circuit Analysis")
illustrating the following issues:

In the field of battery management, the equivaent circuit model (ECM), the model-based fault diagnosis and
the statistical approach are widely used. Chen et a. [ 15 ] established a simplified battery fault model and
proposed a model-based fault diagnosis approach for detecting the ESC of lithium-ion batteries.

For instance, at 736 s, the connection between batteries is intentionally disconnected to simulate an open
circuit fault, with the fault duration set to 30 s, causing the current to return to zero. At 2947 s, a circuit
breaker is connected in paralel with the battery to ssmulate a short circuit ...

Experimental results show that regardless of the type of short-circuit fault in the battery, the model can
perform accurate diagnosis in the discharge cycle. In addition, Zhou et a. aso performed rea-time fault
diagnosis for battery open faults based on a dual-expansion Kalman filtering method, which uses only the
current of the battery pack and the terminal voltages of ...
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