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Abstract:  This paper is commonly discussing about the battery validation used during electric vehicles 

regarding bulge, dilate, flatten, etc. The paper is motivated by the fire incidents occur due to explosion of 

battery. However, the nearby challenge is to eradicatethermal runway process. Numerous of these factors 

come in the form of thin partitions that are relatively fragile, and if they come punctured or pierced a spark 

may do and start a fire. In contrast, thermal and electrodynamic characteristics of lithium-ion battery 

performance will be identified. Using an STM32 controller, the recommended circuitry is a research aimed 

at optimising the battery management system's parameter validation. This paper presents the results of a 

battery simulation analysis for protection of battery by constant monitoring battery voltage, current and 

temperature instantly as in real-time life health to improve battery effectiveness under typical condition. 

 

Index Terms - battery, battery explosion, 
 

1. Introduction 

In today's world, one of the most important factors in enhancing economic efficiency and meeting 

expanding demands for resources is the development and deployment of cutting-edge technologies that 

conserve existing resources. In addition, as the technology behind electric cars continues to advance, more 

and more businesses are incorporating solar power or battery charging systems into their production 

processes. As a result, it has been cultivated well enough to produce an environmentally favourable habitat in 

the natural world all by itself. Li-ion batteries are widely used as a BESS because of their high energy density 

and inexpensive cost in comparison to other electro-chemistries. However, unless a product is designed with 

thermal runway mitigation or management in mind, a problem with a single li-ion cell may quickly spread to 

other cells in the pack.  
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This paper presents a simulation study, demonstrating that STM32 based microcontroller reading aging, load 

current, temperature, voltage to produce high accuracy with flexible solutions. Temperature and voltage are 

command through batteries internal chemical reaction. To simulate the electrochemical and thermal dynamic, 

this validation study is based on 100-265 Wh/kg or 250-670 Wh/L density of lithium-ion cell delivering up to 

3.6V. The paper is motivated by the fire incidents occur due to explosion of battery. However, the nearby 

challenge is to eradicate thermal runway process. Numerous of these factors come in the form of thin 

partitions that are relatively fragile, and if they come punctured or pierced a spark may do and start a fire. In 

contrast, to identify the parameters through thermal and electrodynamic of lithium-ion battery performance. 

The suggested circuitry is the study for optimization of the battery management system to validate 

parameters simultaneously using STM32 controller. This paper presents the results of a battery simulation 

analysis for protection of battery by constant monitoring battery voltage, current and temperature instantly as 

in real-time life health to improve battery effectiveness under typical condition. On the contrary, some 

application like photovoltaic time shifting, peak shaving, accessory drives, etc. are used. 

In the research that has been done, the phrase "Fisher information" has been identified as a measure that 

may be used to assess the identifiability of parameters. The maximisation PI of a combined thermal and 

electrochemical battery is discussed in IFAC 50-1 (2017) pages 7314-7320 using Periodic Current Input 

Optimisation, which is a control algorithm to prevent the root cause of battery deterioration and allow battery 

performance, safety, and life Moura et al. (2014). 

 

2. Experiment Details 

Battery Functional in advanced temperature have an adverse impact on the performance as well as fast 

capability fade and aging. Also, the decline of battery performance results from reduction of the exertion of 

captain material and lithium- ion prolixity rate within the result and thus the captain material. Temperature 

distribution non uniformity throughout the one battery or pack is also a pivotal functional indicator which can 

beget chemical wisdomimbalance over time, and accelerate the capability loss and unseasonable aging.A 

whole power operation system IC with full integration, high- perfection and high- trust ability for battery 

pack which might cover and defend the system is demonstrated, achieving lower operation costs. The IC 

protects the battery fromover-voltage,over-current and  

over temperature once charging and discharging with0.5 mV demarcation delicacy. Currently, the problem of 

electric vehicle is lower configuration on battery.So, if battery runs for long time, also it’s got hotter. That’s 

why we use LM35 to measure the temperature. All the data or readings will be showed on display. If in 

original condition when the temperature is below threshold value “READY TO GO” will display on TV and 

motor thresholds. The threshold point of temperature detector is 32 degrees. So, when temperature exceeds to 

threshold point the cooling addict will ON and cools up to 38 degrees after that regulator shows INGNITION 

OFF communication and cut the power force of motor. 
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• Why LM35 Temperature is used? 

The integrated circuits of the LM35 series are temperature-biasing perfection, with a bias voltage that 

scales linearly with the Centigrade temperature. In contrast to direct temperature detectors calibrated in 

Kelvin, the LM35 gadget makes Centigrade scaling easier without requiring the stoner to remove a big 

constant voltage from the affair. 

The LM35 gadget does not need any external estimating or trimming to achieve the usual rigour of ± ¼ °C at 

room temperature and ± ¾ °C over the whole temperature range of −55 °C to 150 °C. It is possible to keep 

expenses to a bare minimum by doing cost estimation and cutting at the wafer level. The LM35 device's low- 

affair impedance, direct affair, and exact vital estimate make it ideal for use in applications requiring 

straightforward connection to a readout or control circuit. The gadget may be powered by either a single 

power source or by a pair of power sources (plus and negative). The LM35 device's really low tone-heating 

of less than0.1 °C in still air is made possible by the fact that it draws just 60 A from the force. The operating 

temperature range for an LM35 device is between 55 and 150 degrees Celsius, whereas an LM35C device 

may function between 40 and 110 degrees Celsius (10 degrees with improved sensitivity). The LM35C, 

LM35CA, and LM35D are all available in the plastic TO- 92 transistor packaging, but the rest of the LM35 

series are only available in deep TO transistor packages. The LM35D is offered in two different plastic TO-

220 and 8-lead face-mount small-figure packaging. 

 

 

 
Tolerance Characteristics of TM35 
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• Modelling of Power Source 

Laptops and phones utilise rechargeable lithium-ion batteries. In order to generate an electric current, 

lithium ions must travel from the negative conductor to the positive electrode while passing through a 

solution. The Battery Management System (BMS) is in charge of operating, monitoring, and regulating a 

battery pack. It serves as the "brains" of the battery and is accountable for the battery's consistency, 

effectiveness, and longevity. 

• Modelling of Thermal  

Typically, a thermal switch will open at a high temperature (sometimes with a subtle "plink" sound) and 

shut again when the temperature decreases. This device is also known as a thermal reset or thermal cut-out 

(TCO). The thermal switch might be a bimetallic strip enclosed in a glass bulb to prevent damage from dust 

and electrical shorts. 

dT/dt = − hA/mCP (T − Tamb) + C(SOC)/mCP IT + R2/mCP I2 

The rate of rise in battery temperature is represented by the left-hand component in the above equation. 

Where mCP is the thermal mass of the battery, dT/dt is the rate at which the average volume temperature of 

the battery changes over time. First term on right side accounts for heat loss by convection from the battery's 

surface to the ambient air. Battery temperature (T), ambient temperature (Tamb), and the convection heat 

transfer coefficient (h) are represented by (A, T, Tamb, and h), respectively. The next component is the 

entropic or reversible heat production term, where I is the in- and outgoing current and C(SOC) is the 

battery's state-of-charge-dependent entropy coefficient. The final term reflects the irreversible heat 

component from ohmic losses during battery current intake and outflow. Heat produced irreversibly is 

proportional to the battery's internal resistance, R2, and the contact resistance between the battery tab and the 

current collectors. A battery entropy coefficient is necessary for modelling the cause-and-effect relationship 

between battery temperature and temperature-related variations in battery voltage. In addition, calculating the 

temperature dynamics of a battery properly requires knowledge of its entropy coefficient. C(SOC) is the 

battery entropy coefficient. C = ∂OCV ∂T = −∆S nF where F is Faraday's constant, n is the number of 

electrons transported during the battery's primary charge/discharge process, ∂T is the volume-averaged 

temperature change, ∆S is the entropy change, and OCV is the battery's equilibrium potential or open-circuit 

potential. 

 

 

 
Schematic Symbol Thermal Cut-off 
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• Modelling of STM32 

The STM32 series of Arm Cortex®-M-based 32-bit microcontrollers is developed to provide Freedom for 

MCU users. Its devices are simple to design and implement despite their high performance, real-time 

capabilities, digital signal processing, low power/low voltage operation, and connection. The time required 

for setup and making is cut down by its built-in tools. By default, the board or example selection will produce 

project and starting code for a preset STM32 MCU or MPU. The user may regenerate the initialization code 

at any moment during development without affecting the user code, allowing them to go back and change the 

configuration of the peripherals or the middleware. 

 
Test Schematic Diagram for STM32 

 

 

3. Literature review 

• There is a trade-off between battery effort and the degree of smoothness when using BESS to regulate 

PV and wind power variations. 

• To state machine is used to adjust the battery SOC to the desired level. Here's how you may classify 

the three different locations: 

• if it falls within the range of acceptable values, the standard model will assign it the value 0; 

• lower limit model: if it is less than [in the current research, it was set to 0.1 or 0.2], hence prohibiting 

the battery energy storage system from working in the low-SOC zone;  

• Upper-limit Model: If the value is more than 0.8, the battery energy storage system will not be able to 

function in the high-SOC area if this model is used. 

• A power management IC used for protection system of lithium-ion battery packs. 

• The use of carbon dioxide sensors to detect when a Li-ion battery has failed and is leaking. 

•  A review of the safety concerns of lithium-ion batteries, including the problems, solutions, and 

testing requirements. 

• Research aimed at improving the efficiency of the thermal and electrochemical models. 

• Educate yourself on the distinctions between back drift and smoke explosion. 

• The smoothing down of the fluctuations in photovoltaic power source. 
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4. Conclusion 

Comes up to conclusion, the battery exploitation is achieved due to unreleased heat without any getting 

sensation of damage. The work presents in this paper is done to identify the scaling for reduce in thermal 

order in battery. The results show to undergo a sudden explosion of electrochemical battery in EV.  

The final approach for making this hardware modules is to give an easy way of protection. We tried to 

fulfil almost all the missing requirement for these types of platforms make this hardware modules as much 

as:  

• Flexible • User friendly • User interactive 

  

5. References 

 

 IFAC, Seirgo Mendoza, Michael Rothenberger, 2017, Maximizing Parameters Identifiability of a 

Combined Battery Model 

 Charles M Fleischmann, ZhiJian, Chen, 2013, Procedia Engineering 

 Xiangjun Li, Dong Hui, IEEE, April 2013, BESS Generation Fluctuation 

 K. Kadirvel, J. Carpenter, P. Huynh, J. M. Ross, R. Shoemaker, and B.Lum-Shue-Chan, “A 

Stackable, 6- Cell, Li-Ion, Battery Management IC for Electric Vehicles, Direct-Connect Current-

Mode Communications,” IEEE J. Solid-State Circuits 

 Johnson. A. Asumadu, Mohammed Haque, Helio Vogel, Charles Willards. Precision Battery 

Management System[C]. IMTC 2005 

 HandeA. Internal battery temperature estimation using series battery resistance measurements 

during cold temperatures [J]. Journal of power sources, 2006 

 Texas Instrument, Revised 2017, Lm35 Temperature application 

 Integrated Development STM32, Cube Idle, 01March2021 

 

 

http://www.ijcrt.org/

