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Abstract: iThis ipaper  iexplores ithe idesign  iand iimplementation  iof ian iElectric iVehicle iBattery  iManagement iSystem i(EV- iBMS) 

iwith iCharge iMonitoring  iand  iFire iProtection. iDeveloped  ifor iLi-ion ibattery  ipacks iin ielectric ivehicles, ithe isystem  iensures 

icontinuous imonitoring  iand  iprotection.  iUtilizing  ihardware  icomponents isuch  ias iLi-ion ibatteries, imonitoring  isystems, 

imicrocontrollers,  iLCD idisplays iand isensors, ithe iEV-BMS ifacilitates isafe icharging  iand iproactively  iprevents iaccidents. 

iIntegrated  ifire iprotection  iutilizes iadvanced  isensors iand ialgorithms ito idetect iand imitigate ifire  ihazards. iThrough  imicrocontrollers 

iand iuser-friendly  iinterfaces,  ithe iproject ioffers ia icomprehensive  isolution, icontributing  ito ithe isafety  iand iefficiency  iof ielectric 

ivehicles. 
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I. INTRODUCTION 

 

The itransition  itowards ielectric ivehicles i(EVs) irepresents ia iparadigm  ishift iin ithe iautomotive  iindustry,  idriven  iby ithe ipursuit iof 

isustainable iand ieco-friendly  itransportation  isolutions. iAs  ithe iadoption  iof ielectric ivehicles iaccelerates, ithe iefficient 

imanagement iof ielectric ivehicle ibattery  isystems ibecomes iimperative.  iOur iproject,  ithe iElectric iVehicle iBattery iManagement 

iSystem iwith iCharge iMonitor  iand iFire iProtection, iaddresses ithis icritical ineed  iby iintegrating  iadvanced  itechnologies ito ioptimize  

ibattery  iperformance,  ienhance  iuser isafety, iand iprolong  ibattery  ilife. iThe ipopularity iof iEVs iis ifast irising  ias ithe iglobe imoves itowards 

ia icleaner, imore isustainable ifuture.  iGovernments iall iaround ithe iworld  iare igranting iincentives ito istimulate ithe iuse iof iEVs, iand 

inumerous iautomakers iare ialready  iselling ia ivariety  iof iEV imodels.  iAn iEV itypically  icatches ifire ibecause iof iexcessive iheating. 
 

Fig. i1.1  i Circuit iModule 
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The isystem imakes  iuse  iof ia ili iion iBattery, iBattery icharging  iand imonitor  isystem, iLCD  iDisplay,  icurrent isensor, ivoltage isensor, 

itemperature isensor ito idevelop ithis isystem. iThe isystem imonitors ias iwell ias iprotects ian iEV ibattery  iat iall itimes. iWe ihere idevelop  ithe 

isystem ias iper ia  i3S ili iion ibattery.  iThe isystem iwe  idesign  iwill inot ionly imonitor  ithe ibattery  iand  icharge iit isafely  ibut ialso iprotect iit ito 

iavoid iaccidents  ifrom  ioccurring. i Through  ithe iutilization  iof iadvanced  isensors  iand ialgorithms,  ithe isystem idetects ipotential ifire 

ihazards iwithin ithe ibattery  ipack.  iIn ithe ievent iof ia icritical icondition, ithe isystem iautonomously  iinitiates ia icutoff  imechanism, 

iisolating  ithe ibattery  ifrom  ithe iload  iand imitigating  ithe irisk iof ifire. 

II. LITERATURE iREVIEW 

 

Lithium-ion ibatteries ihave iemerged  ias ithe icornerstone iof ithe ielectric ivehicle i(EV)  iindustry,  iowing ito itheir iremarkable ienergy 

iand ipower  idensity, iextended  ilife icycles, ihigh  ivoltage ioutput,  iand ilow iself-discharge irates. iHowever, ithese ibatteries iare inot 

iwithout itheir ichallenges. iSusceptibility  ito iaging  iand itemperature  ivariations inecessitates ivigilant imanagement ito  iprevent 

iphysical idamage, ipremature  iaging, iand ithermal irunaways i(Bhowmik  iet ial., i2020). 

 

The iBattery iManagement iSystem  i(BMS) iserves ias ia ikey  ielement iin ithe ioptimal ifunctioning  iof iEVs, iparticularly  iin isafeguarding 

ilithium-ion ibatteries. iAn ieffective  iBMS iis itasked  iwith ia  imultitude iof iresponsibilities,  iincluding  idata iacquisition,  

icommunication  iwith ibattery  icomponents,  iuser iinterface ifeedback,  itemperature iregulation,  ifault idiagnosis iand ihandling,  iand 

iprolonging  ibattery  ilife. 

 

Charge iMonitoring: iCharge  imonitoring  istands iout ias ia icritical iaspect iof iBMS ifunctionality  iemphasize ithe iimportance  iof 

iprecise ivoltage iand icurrent isensing, ialongside istate-of-charge iestimation  ialgorithms,  ito ioptimize icharging iefficiency iand 

imitigate ithe irisk iof iovercharging-induced  idamage.  iFurthermore,  istudies iby iZhang iet ial. i(2019)  iand iLi iet ial. i(2021)  idelve iinto ithe 

iintegration  iof ismart icharging  istrategies iand ienhance icharge imonitoring  iaccuracy  iand iadaptability. 

 

Fire iProtection:  iGiven  ithe ipotential ihazards iassociated  iwith ilithium-ion ibatteries, ieffective  ifire iprotection  imechanisms iare 

iindispensable.  iZhang iet ial. i(2018)  istress ithe isignificance  iof iearly ifire idetection  iand isuppression  isystems ito imitigate ifire irisks iand 

iensure ipassenger  isafety. 

 

III. CASE iSTUDY 

As ithe iglobal iautomotive iindustry  itransitions itowards  isustainable imobility  isolutions, ielectric  ivehicles i(EVs)  ihave iemerged  ias ia  

ipromising  ialternative ito itraditional  iinternal icombustion  iengine ivehicles. iHowever, ithe iefficient imanagement iand isafety  iof iEV 

ibattery  isystems  iare icritical ifactors iinfluencing  itheir iwidespread  iadoption.  iThis icase istudy  idelves iinto ithe idesign  iand 

iimplementation  iof ian iElectric iVehicle iBattery iManagement iSystem i(EV-BMS) iwith  iCharge iMonitor iand iFire iProtection, 

iaiming  ito ioptimize ibattery  iperformance,  ienhance iuser isafety, iand iextend  ibattery  ilife. 

 

The iEV-BMS  iproject ifocuses ion iintegrating  iadvanced  itechnologies ito idevelop  ia icomprehensive  ibattery  imanagement isystem  

itailored  ifor ielectric ivehicles. iThe isystem icomprises ihardware  iand  isoftware icomponents icarefully  iselected  ito imonitor,  iprotect, 

iand ioptimize ithe iEV ibattery's  ioperation.  iKey icomponents iinclude ilithium-ion ibatteries, imonitoring  isystems, imicrocontrollers,  

iLCD idisplays, iand ivarious isensors. 
 

 

Fig. i3.1  i Block  iDiagram 
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3.2. iArduino- iMicrocontroller  i: iATmega328: 
 

 

Fig. i3.2.  i. iArduino  iUNO 

Arduino  iUno iis ian iopen-source  imicrocontroller  iboard  ibased  ion ithe iMicrochip  iATmega328P  imicrocontroller  iand ideveloped  iby 

iArduino.cc.  iThe iboard  iis ifitted  iwith ia iset iof idigital iinput iand  ianalog i/ ioutput i(I i/ iO) ipins iconnected  ito ivarious iexpansion  iboards 

i(shields) iand iother  icircuits. iThe iboard  ihas i14 iDigital ipins, i6 iAnalog  ipins, iand iis iprogrammed  iwith iArduino  iIDE i(Integrated 

iCommunication  iArea) ion ia iUSB itype iB. iIt ican ibe isupplied  iwith ia iUSB icable ior i9-volt iexternal ibattery. 

 

3.3  iCurrent isensor: 
 

 

Fig. i3.3  i  i ACS i712  iHall iEffect iCurrent iSensor 

 

The iload  icurrent iis  i10A ihence  icurrent isensor ihaving  icurrent irating  igreater  ithan  itwice  ithe  irated  icurrent iis idesired.  iACS i712 ihall 

ieffect icurrent isensor iis iselected. 

3.4. Voltage isensor: 
 

 

Fig. i3.4  i  i Voltage iDivider  iCircuit 
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For ivoltage isensing, ia ivoltage  idivider  iarrangement iis iused  ias ishown  iin ifigure.  iThe  imaximum  ipossible iinput ivoltage iis 

iconsidered  ito ibe i50V. iThe iArduino  iboard  ican iwithstand  imaximum  iof i5V ivoltage ilevel.  iHence ivoltage idivider icomponents 

ishould  ibe idesigned  ito iget ioutput ivoltage iof i5V imaximum. 

3.5. Temperature isensor: 

Fig. i3.5  i  i GY906  iMLX i90614  iIR i Sensor 

The iMLX90614  iis ian iinfrared  ithermometer  ifor inon-contact itemperature imeasurements.  iBoth ithe iIR isensitive ithermopile  

idetector  ichip iand ithe isignal iconditioning  iASIC iare iintegrated  iin ithe isame iTO-39 ican. iIntegrated  iinto ithe iMLX90614  iare ia ilow  

inoise iamplifier,  i17-bit iADC iand  ipowerful iDSP iunit ithus iachieving  ihigh  iaccuracy  iand iresolution  iof ithe ithermometer. 

3.6. LCD:- 
 

Fig. i3.6 LCD iDisplay 

The iLCD iis ia i14 ipin idevice iin  ia irow. iThe ivoltage iVcc iand iVss iare  iprovided  iby i+5V iand iground  irespectively  iwhile iVee iis iused  ifor 

icontrolling  iLCD icontrast. iVariable ivoltage ibetween  iGround  iand iVcc iis iused  ito ispecify  ithe icontrast iof ithe icharacters ion  ithe iLCD 

i16*2  iLCD iis iused  ito idisplay  icurrent,  ivoltage iand itemperature  ivalues. 

IV. METHODOLOGY 
 

 

Fig. i4.1 i Wiring  iDiagram 
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The iElectric iVehicle iBattery  iManagement iSystem iwith iCharge iMonitor, iFire iProtection,  iand iSafety  iCutoff  iMechanism  

ioperates ithrough  ia iseries  iof  iintegrated  icomponents iand isensors, iproviding  icomprehensive  imanagement, imonitoring,  iand 

iprotection  ifor ithe ielectric ivehicle i(EV)  ibattery. 

Real-time iMonitoring: iThe isystem iemploys ithe iIR itemperature  isensor, ivoltage isensor,  iand icurrent isensor ito iprovide 

icontinuous ireal-time imonitoring  iof ithe iEV ibattery's  icrucial iparameters. 

Safety  iCut-off iMechanism:  iIn ithe ievent iof idetected  ianomalies isuch  ias ilow ivoltage,  iovercurrent,  ior iovertemperature,  ithe 

iArduino-based icontrol isystem  iswiftly iactivates ia irelay  ito  icut ioff ithe iload  ifrom  ithe ibattery.  iThis iproactive iapproach  iprevents 

ipotential idamage iand iensures iuser isafety. 

 

Fire iProtection:  iThe iinclusion  iof ian iIR itemperature  isensor  iserves ia idual ipurpose.  iNot ionly idoes iit icontribute ito ireal- itime  

itemperature imonitoring, ibut iit ialso iacts ias ia ifire iprevention  imeasure.  iIn ithe ipresence iof iunusually  ihigh  itemperatures, ithe isystem 

itriggers ian iimmediate iresponse  ito imitigate ithe irisk iof ifire iincidents. 

Charge iControl: iThe icharge  icontroller  ifunctionality  ioptimizes ithe icharging  iprocess ifor ithe iEV ibattery. iBy idynamically  

iadjusting  icharging  iparameters ibased ion ireal-time isensor idata,  iit iensures ia isafe iand iefficient icharging  iexperience. 

V. SIMULATION iRESULT 

 

 

Fig. i5.1 i Simulation  iResults iin i proteus8 

 

Results: 

Voltage iConditions: 

Warning: iHigh iVoltage: i15V+  

iWarning  i:Low iVoltage: i 12V iUnder 

iVoltage: i12 iV i(relay itrips) iOver  

iVoltage: i15V i+ i(relay  itrips) 

If ithe ivoltage ireturns ito ithe inormal  irange i(between  i12V iand i15V),  ithe iBMS  ideactivates ithe iwarning  imessages. iIf ithe i relay  iwas 

itripped  idue ito ihigh  ior ilow ivoltage,  iit i resets, iallowing  ithe ibattery  ito iresume inormal ioperation. 

Current iConditions: 

Warning: iOver iCurrent: 

Over iCurrent: i2A i(relay  itrips). 

Once i the i current i is i within i the i normal irange, i the i BMS i deactivates i warning  i messages. i If ithe i relay  i was i tripped  i due ito  

iovercurrent,  iit iresets, ienabling  ithe ibattery  ito iresume inormal  ioperation. 

Temperature iconditions: 

Warning  i: iOver iTemperature  

iTemperature: i40 i.C i(relay itrips) 

If ithe itemperature ireturns ito ithe inormal irange i(below i40°C), ithe iBMS ideactivates ithe iwarning  imessages i.If ithe irelay  iwas itripped  idue 

ito iover-temperature,  iit iresets, iallowing  ithe ibattery  ito iresume  inormal ioperation. 
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VI. CONCLUSION 

In iconclusion, ithis iproject iis ia ibig  istep iforward  iin imaking  ielectric icars ibetter. iThe iElectric iVehicle iBattery iManagement iSystem  

iwith iCharge iMonitor iand iFire iProtection  iis ilike ithe ibrain  iof ian ielectric icar's ibattery. iAs imore ipeople iare ichoosing  ielectric icars,  

ihaving  ia ismart isystem ito imanage  iand iprotect ithe ibattery  iis icrucial. iThe isystem iuses idifferent  iparts ilike ia ispecial ibattery,  ia  

icharging  iand imonitoring  isystem, ibuttons, ia iscreen, iand isensors ito ikeep  ian ieye ion ithe ielectric icar's ibattery  iall ithe itime.  iIt's 

idesigned  ito ibe isafe iand iprevent iaccidents iwhen  icharging  ithe ibattery. iWhat imakes iit  istand  iout iis iits iFire iProtection  isystem, iwhich  

iis ilike ihaving  ia ismart ifirefighter iinside ithe ibattery. iIt ican isense iand istop ipotential ifires ibefore  ithey ihappen, imaking ielectric icars  

ieven  isafer. iThe iproject ialso imade isure ithat ipeople ican ieasily  iuse iand iunderstand  ithe isystem.  iWith ia isimple iinterface,  iusers ican 

iinteract iwith iand icheck  ion ithe ibattery  iwithout iany ihassle. 

 

In isummary,  ithis iproject iis imaking  ielectric icars ibetter  iand isafer iby itackling  ithe ichallenges iof imanaging  ithe ibattery. iIt's ia  ismart  

isolution  ithat ibrings itogether  inew iideas, ieasy iuse, iand iextra isafety  ifeatures, ipushing  ielectric icars iforward  iin ithe iworld  iof 

itechnology  iand imaking  ithem  imore iwidely  iaccepted. 
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