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What is fault diagnosis of battery systems in New energy vehicles?

In this paper, the fault diagnosis of battery systems in new energy vehicles is reviewed in detail. Firstly, the

common failures of lithium-ion batteries are classified, and the triggering mechanism of battery cell failure is

briefly analyzed. Next, the existing fault diagnosis methods are described and classified in detail.

 

Do lithium-ion batteries have faults?

For the battery to run safely, stably, and with high efficiency, the precise and reliable prognosis and diagnosis

of possible or already occurred faults is a key factor. Based on lithium-ion batteries' aging mechanism and

fault causes, this paper summarizes the general methods of fault diagnosis at a macro level.

 

Why are battery faults a problem in electric vehicles?

In the actual operation of electric vehicles,the fault of batteries has complexity due to multiple factors such as

electromagnetic interference,road conditions,and driving habits. Among them,the unexpected detection of

noisy voltage signalsmay lead to misjudgment of faults.

 

What are the main faults of a battery system?

Table 1. Faults performance of the battery system and interrelationships. Mechanical deformation,

Over-charge/Over-discharge fault, induction of active materials, thermal fault. It is often accompanied by

discharge and exothermic, and the main fault activates BTR. Connection fault, mechanical deformation, aging

fault, water immersion.

 

Can information fusion technology be used to diagnose battery faults?

Yet the faults of batteries are coupled with each other, and the actual faults usually are the simultaneous

occurrence of multiple faults, so the combination of information fusion technology and battery system fault

diagnosis is the future tendency. The advantages and disadvantages of data-driven fault diagnosis methods are

compared in Table 7.

 

How to detect a battery external connection fault?

Such targeted processing of the characteristic signal reduces the difficulty of fault identification caused by the

nonlinear and multi-parameter coupling of the battery system. Battery external connection faults can also be

detected by analyzing the correlation between each parameter and the fault signal.

A number of challenges still need to be resolved, including: efficient and moderate-cost bifunctional oxygen

electrodes, low-cost iron electrodes able to decrease corrosion and hydrogen evolution ...

The aim of this paper is to analyze the potential reasons for the safety failure of batteries for new-energy

vehicles. Firstly, the importance and popularization of new energy batteries are introduced, and the importance
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of safety failure issues is drawn out. Then, the composition and working principle of the battery is explained in

detail ...

In thermodynamic terms, a brand-new main battery and a charged secondary battery are in an energetically

greater condition, implying that the corresponding absolute value of free enthalpy (Gibb''s free energy) is

higher [222, 223]. Distinguishing statements must take into account the fact that discharge is a spontaneous

process, which results in values carrying a negative sign. The ...

Such methods may aid the discovery of new high-energy, high cycle life cathodes that improve the energy

densities of alternative ion batteries and accelerate their commercialisation process. At the moment, the cost

advantage of these alternative ion batteries is also unclear, as while SIBs are commercially available, they do

not yet enjoy the same economies of scale as LIBs.

Low cell capacity, low SOC, internal resistance fault, connection fault, and external short circuit fault are

detected with the characteristics of low computational cost and ...

The discharge of hazardous gas, fire, jet flames, and explosion may occur as a result of the battery''s failure.

People have recently experienced several problems as a result of the ...

According to statistics, 60% of fire accidents in new energy vehicles are caused by power batteries. The

development of advanced fault diagnosis technology for power battery system has...

The aim of this paper is to analyze the potential reasons for the safety failure of batteries for new-energy

vehicles. Firstly, the importance and popularization of new energy ...

Actuator faults in the BMS include high voltage contactor faults, controller area network (CAN), bus faults,

and cooling system faults. Meanwhile, battery faults are regarded as critical BMS faults, which occur due to

overheating, overcharging, overdischarging, ISC, ESC, electrolyte leakage, and BTR [ 34 ].

For the battery to run safely, stably, and with high efficiency, the precise and reliable prognosis and diagnosis

of possible or already occurred faults is a key factor. Based on lithium-ion batteries'' aging mechanism and

fault causes, this paper summarizes the general methods of fault diagnosis at a macro level.

The use of lithium-ion batteries (LIBs) with high energy density is preferred in EVs. However, the long range

user needs and security issues such as fire and explosion in LIB limit the widespread use of these batteries.

This review discusses the working principle, performance and failures of LIB. It provides an overview of LIB

with particular ...

This paper provides a comprehensive insight into the fault and defect diagnosis of lithium-ion batteries for

electric vehicles, aiming to promote the further development of new energy vehicles. The battery system, as
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the core energy storage device of new energy vehicles, faces increasing safety issues and threats.

Battery 2030+ is the "European large-scale research initiative for future battery technologies" with an

approach focusing on the most critical steps that can enable the acceleration of the findings of new materials

and battery concepts, the introduction of smart functionalities directly into battery cells and all different parts

always including ideas for stimulating long-term research on ...

For the battery to run safely, stably, and with high efficiency, the precise and reliable prognosis and diagnosis

of possible or already occurred faults is a key factor. Based on lithium-ion batteries'' aging mechanism and ...

Battery lifetime is also a relevant parameter for choosing the storage system and is calculated through the

number of battery charge and discharge periods; otherwise, it can be expressed as the total amount of energy

that a battery can supply during its life. Finally, the safety parameter is important in determining the suitability

of the battery for a particular use.

This paper provides a comprehensive insight into the fault and defect diagnosis of lithium-ion batteries for

electric vehicles, aiming to promote the further development of new energy vehicles. The battery system, as

the ...
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