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ABSTRACT

TheprojectisfocusedmainlyontheapplicationsofBMSinourdaytodaylife.In

thisprojectwearegoingtomonitordifferentaspectsofbatteryandhowtheyareaffected

bytheconditionofabattery.Theseveralfactorincludesvoltage,heatandabnormalityof

voltage.Inelectricvehicleindustrybatteryisthekeysourceandthelife,condition,status,

playsavitalroleinthehealthofacaraswellasthepersondrivingit.So,wecombinedtwo

technologiesthatis,oneistomonitorabatterybymonitoringitsdifferentaspectsand

anotheristosendandreceiverealtimedatawithauserinterfacingwithoursystem

Itisclearthatanelectricalautomobileundoubtedlydependsontheprovisionof

strengthfrom abattery.However,thenumberofenergyprovidedtotheEVisreducingbit

bybitthatendsupintheperformancedegradation.Thiscanbeaprimaryproblem for

batteryperformance.Duringthiswork,theideaofwatchingtheperformanceofthebattery

withtheusageofBMSstrategiesisplanned.TheplannedBMSsystem isdevelopedand

this machine consists of2 majorelements i)monitorand ii)interface.Supported

experimentalresults,thedeviceiscapabletowatchdegradedbatteryoverallperformance

andsendsnotificationmessagestotheuserformoreaction.

.
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INTRODUCTION

Astheclimaticconditionontheearthidgettingworstdaybydayandthemajor

problem israisetheglobaltemperaturewhichidbecauseofcarbonemission.TheCV

vehicleplaysamajorroleintheemissionofcarbonoriginatedgasesandtoovercomethis

problem variousmanufacturerslikeTESLA designedanelectricvehiclewhichiscost

efficientaswellassustainablyagoodtechnologyinfuturetorelyonbutthemainproblem

withelectricvehicleisthemaintenancemonitoringandcharging.

Sowemadeatechnologywhichcanmonitortheconditionofabatterythecharging

%ofabatteryandsendthedatatoauserandincaseifanymisshappeninghappensthen

to notify a properauthority to help the person in need by this technology we

simultaneouslysolvetwoproblems

1.Environmentalandanother2.Theproblem relatedtoelectricvehicle

Itisclearthatanelectricalautomobileundoubtedlydependsontheprovisionof

strengthfrom Abattery.However,thenumberofenergyprovidedtotheautoisreducing

bitbybitthatendsupintheperformancedegradationthiscanbeaprimaryproblem for

batterymanufactureduringthiswork,theideaofwatchingtheperformanceoftheauto

theusageofBMSstrategiesisplanned,sothewatchingareoftendeaddirectlythe

plannedardiuno-basedbatterywatchingmachineisconsistsof2majorelementsi)

monitorandii)interfacesupportedexperimentalresults,thedeviceiscapabletowatch

degradedbatteryoverallperformanceandsendsnotificationmessagestotheuserfor

moreaction.
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BMSmeansvariousthingstodifferentpeople.Tosomeit'ssimplyBatteryMonitoring,

keepingacheckonthekeyoperationalparametersduringcharginganddischarginglike

voltagesandcurrentsandalsothebatteryinternalandambienttemperature.The

monitoringcircuitswouldnormallyprovideinputstoprotectiondeviceswhichmight

generatealarmsordisconnectthebatteryfrom theloadorchargershouldanyofthe

parametersbecomeoutoflimits.

Forthefacilityorplantengineeraccountableforstandbypowerwho'sbatteryisthatthe

lastlineofdefenceagainstaninfluenceblackoutoratelecommunicationsnetworkoutage

BMSmeansBatteryMonitoringSystems.Suchsystemsencompassnotonlythe

monitoringandprotectionofthebatterybutalsomethodsforkeepingitabletodeliverfull

powerwhencalleduponandmethodsforprolongingitslife.Thisincludeseverythingfrom

controllingthechargingregimetoplannedmaintenance.

DesigningaBMS

Inordertoregulatebatteryperformanceandsafetyit'snecessarytograspwhathastobe

controlledandwhyitneedscontrolling.thisneedsanthoroughunderstandingofthe

elementalcellperformancecharacteristicsandbatteryfailuremodesparticularlyLithium

batteryfailures.

BMSBuildingBlocks
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TherearethreemainobjectivescommontoalloranyBatteryMonitoringSystems

•Protectthecellsorthebatteryfrom damage

•Prolongthelifetimeofthebattery

•Maintainthebatteryinaverystateduringwhichitcanfulfilthefunctionalrequirements

oftheappliancethatitabsolutelywasspecified.

ToachievetheseobjectivestheBMSmayincorporateoneormoreofthesubsequent

functions.

•CellProtectionProtectingthebatteryfrom outoftoleranceoperatingconditionsisprime

toalloranyBMSapplications.InpracticetheBMSmustprovidefullcellprotectiontohide

almostanyeventuality.Operatingelectricbatteryoutsideofitsspecifieddesignlimitswill

inevitablyresultinfailureofthebattery.otherthantheinconvenience,thepriceof

replacingthebatteryisprohibitive.thisisoftenparticularlytruefortopvoltageandhigh

powerautomotivebatterieswhichmustoperateinhostileenvironmentsandwhichatthe

identicaltimearesubjecttoabusebytheuser.

•ChargecontrolthisisoftenavitalfeatureofBMS.Morebatteriesaredamagedby

inappropriatechargingthanbytheothercause.

•DemandMonitoringWhileultimatelyassociatedwiththeoperationofthebatteryitself,
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demandMonitoringreferstotheapplianceduringwhichthebatteryisemployed.Its

objectiveistominimisethisdrainonthebatterybydesigningpowersavingtechniques

intotheapplicationscircuitryandthusprolongthetimebetweenbatterycharges.

•SOCDeterminationManyapplicationsrequireaknowledgeoftheStateofCharge(SOC)

ofthebatteryoroftheindividualcellswithinthebatterychain.thiscouldsimplybefor

providingtheuserwithasignofthecapacityleftwithinthebattery,oritmaybeneededin

averyfeedbackcircuittoconfirm optimum controlofthechargingprocess.

•SOHDeterminationTheStateofHealth(SOH)couldbeameasureofabattery's

capabilitytodeliveritsspecifiedoutput.thisisoftenvitalforassessingthereadinessof

emergencypowerequipmentandisanindicatorofwhethermaintenanceactionsare

needed.

•CellBalancingInmulti-cellbatterychainssmalldifferencesbetweencellsbecauseof

productiontolerancesoroperatingconditionstendtobemagnifiedwitheachcharge/

dischargecycle.Weakercellsbecomeoverstressedduringchargingcausingthem to

becomeevenweaker,untiltheyeventuallyfailcausingprematurefailureofthebattery.

Cellbalancingcouldbeawayofcompensatingforweakercellsbyequalisingthecharge

onallthecellswithinthechainandthusextendingbatterylife.
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BatteryMonitoring

Aswellaslecturethecharger,theIntelligentBatterymayrefertotheuserortoother

systemsofwhichthebatteryisalsopart.Thesignalsitprovidesiswonttoactivate

warninglightsortotelltheuserabouttheconditionofthebatteryandthewaymuch

chargeit'sleft.

MonitoringthebatteryconditionisavitalapartofallBatteryMonitoringSystems.within

thefirstofthesubsequenttwoexamples,thecontrolactionsaremanual,-thefacility

plantmaintenanceengineerfixesanydeficiencies.withinthesecondexamplethebattery

isanelementofanAutomaticsystem madeupfrom severalinterlinkedfeedbackloops

controllingthebatteryitselfanditsroleasapartofthevehicleenergyMonitoringsystem.

ThefunctionsofaBMSsuitableforahybridelectricvehicleareasfollows:
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•Monitoringtheconditionsofindividualcellswhichconjurethebattery

•Maintainingallthecellswithintheiroperatinglimits

•Protectingthecellsfrom outoftoleranceconditions

•Providinga"FailSafe"mechanism justincaseofuncontrolledconditions,lossof

communicationsorabuse

•Isolatingthebatteryincasesofemergency

PROBLEM STATEMENT

 Themainchallengeassociatedwiththataftersuccessfulcompletionofhardware

workthenwehavetoconnectitwithcloudbasedsystem becauseallfeedback

dataofBMSwillbefeedbythesystem tothecloud.

 Asuserdon'tknowthehealthconditionofabatteryandtheyhastogotoproper

placetogettoknowaboutbatteryconditionwhichisnotconvenientandefficient

aswell.

 Usercangetstuckinanyareabecauseofbatteryfailureandmightnotgetproper

authoritytohelpthem
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SOLUTION

Thesolutionistousethemonitoringsystem inelectricvehicleformeasuringcondition

obatteryandfurtheroperations.A batterytrackingsystem forEV thatcannotifythe

personaboutbattery situation is importanttosaveyou thesaid issues.Previous

batterymonitoringsystem handiestdisplayandlocate thecondition ofthe battery

and alarmedtheconsumerthrough batteryindicatorinteriortheautomobile.Dueto

the development ofthe layout ofnotification device, internet ofthings (IOT)

generation maybeusedtoinform the producer andusers regardingthe battery

repute.This can be considered as one ofthe maintenance support system that

canbeachievedwiththeaidoftheproducer.

LiteratureSurvey

Withtheimprovementofcellarrangesinthe1970'sforexpandingtheabsenceof

frequenciesintheradiotelephoneadministrationswhichingoleadtopresentationof

AMPS(AdvancedMobilePhoneSystem)wherethetransmissionwassimplebased.This

wasknowntobethefirsterainquiteawhile.Thesubsequentagedependedon

computerizedtransmissionandwascalledwithdifferentcondensingasGSM (Global

System forMobileinterchanges),ERMES(EuropeanRadioMessagingSystem).Different

Cordlessphoneguidelineswerelikewisepresentedduringthistimeasitwere.Thethird

erahasascendedwiththeunificationofvariousadvances;someofthem whichare

prevalentlyknownareFPLMTS(FuturePublicLandMobileTelecommunicationsSystem),
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UMTS(UniversalMobileTelecommunicationSystem),andIMT-2000.ThewordGSM

ReferstoGlobalSystem forMobileCorrespondences.Thesedaysnumerousindividuals

aredemonstratingparcelimportanttofindoutaboutGSM relatedideas.Alongtheselines,

herewehavereviewedarundownofdifferentGSM basedventuresthoughtswhichare

havingmorerequestandexceptionallyfascinatingtolearn.Theaccompanyingventures

dependentonGSM innovationwereviewedwouldgivebetterthoughtregardingtheGSM

innovationforallintentsandpurposes.Byandby,theremotecorrespondencehas

reporteditsappearanceonenormousstageandtheworldisgoingversatile.Weneedto

controleverythingandwithoutmovinganinch.Thisremoteofapparatusesisconceivable

throughEmbeddedSystems.Theprimarypointofthisundertakingwillbetostructurea

SMSdrivenprogrammedshowtoolboxwhichcansupplanttheasofnowutilized

programmableelectronicshowcase.Itisproposedtostructuregetcum showtoolbox

whichcanbemodifiedfrom anapprovedcellphone.Themessagetobeshownissent

throughaSMSfrom anapprovedtransmitter.ThetoolboxgetstheSMS,Validatesthe

sendingMobileIdentificationNumber(MIN)andshowstheidealdataafterfundamental

codetransformations.GSM based

informationobtainingisaprocedurecontrolframeworkthatempowersasite

administratortoscreenandcontrolformsthatarecirculatedamongdifferentremote

destinations.

COMPONENTS



17

i. ArduinoUNO

ii.SIM808GSM Shield

iii.VoltageSensor

iv.Lithium ionsbatteries

v.Antennas

vi.GSM sim

SYSTEM OVERVIEW
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Fig1–OverviewofaproposedSystem

IntheFig.1,theproposedsystem oforprojectisshown,Firststeptowardstheprogressis

tomeasurethevoltagelevelofabatteryavailableinthecarthentheSIM moduleweare

usingSIM808V3.2readsthecurrentlocationofavehiclethentheyarewillbeaheat

sensorwhichwillcontinuouslyworkingondetecting heatofabattery.Asthevoltage

sensorprogram withthearduinowilldisplaythecurrentbatterychargedpercentageand

wewillsetacertainlimitbeyondthatifabatterychargepercentagegothenitwillnotifya

userandwewillalsoathresholdheatunitbeyondthatifbatterytemperaturegoesthen

bothsensorwhichareconnectedtoarduinowillsendasignaltomodulewhichwill

eventuallysendyourthecurrentlocationtoaproperauthority
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SYSTEM FLOW CHART

Fig2–System FlowChart

Thisflowchartshowsthealgorithm ofasystem step

1.ToMeasuretheBatteryvoltageandsenddatatoArduino

2.Byinterpretingadatasystem willdecideconditionofabatteryifconditionisok

thenitwillrevertbacktostep1otherwisenextstepwillfollow

3.Tosendanotificationtoanadministrator

4.Totelltheadminbyshowingthenotification
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HardwareDesign

Fig3–HardwareInterfacecircuit

Initially,inordertoverifythesuitabilityofthehardwareparts,thedesignofthesystem was

developed.Figure3illustratesthecircuitdesignofthesystem.Thefigureshowsthe

system isconsistsofavoltagesensor,anArduinoUnomicrocontroller,aSIM808

GSM/GPRS/GPSmoduleanda9Vbatteryforpowersupply.Theactualhardwaredesignof

theproposedIoT-basedbatterymonitoringsystem.
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VoltageSensorExperiment

Thisisthephase1ofourproductitincludesthechangeofavoltagebyvoltage

sensorprogrammedwithArduinoUNOandtogetadatawhichwillbethebaseofadded

interpretationwearegoingtodoinfuture.

InFig5,Thevoltageissensedbyamultimetertogettherealactualvalueofvoltageinthe

givenbattery.InFig6,thevoltageissensedusingvoltagesensor
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MarketAnalysis

1.AChinabasedcompanywhichlaunchtheirfirstelectricbikeintheIndianmarketon

2019i.e.REVOLT300,REVOLT400

2.ABangalorebasedstartupmadeaelectricscooternamedATHERinsomeyearsago.

AsThetwoexamplegivenaboveThesebrandsdidn’tsurvivedintheINDIANmarketand

theproblem withbothofthebrandsistheydidn’thavethatmuchsecurityaswellasthe

topnotchservicewiththeirproductandastheelectricvehiclerequiredgoodcaresoa

qualityserviceshouldbeprovided.

MarketAnalysisConclusion

Sofrom thedatagivenabovewecanconcludethattheIndianmarketneedsa

qualityservicewhenitcomestoEVandwithourproductcompanycanprovideaservice

whereausercanbehelpednomatterwherethelocationiswithoutevenanydamagetoa

selfandavehiclebythiswecananalyzethattheiraneedofourproductinthemarket.In

Fig7thesalesdataisgivenbywhichwecananalysesthatthesalesisincreasing

exponantionally.So,needofBMSwillalsoincrease.
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Fig–6–EVsalesgraph
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ADVANTAGE

 Thesystem ofwillbemorereliableanduserfriendlyusercanexperience

monitoringofthebatteryconditionfrom hissmartdevicesthroughourGSM

module

 Thehardwareforthebatterytrackingtoolandainternet-primarilybasedbattery

monitoringuserinterface.Thesystem iscapabletoshowstatisticstogetherwith

vicinity,batterysituationandtimeviainternetviaincorporatingGPSdeviceto

stumbleonthecoordinateanddisplayitontheGoogleMapsapplication

Furtherchangecanbefinishedtoimprovethegadgetbyusingincludingextra

featuresintothesystem.Thegadgetcanbeusedinsmartphonesbymeans

ofdevelopingSmartphonesoftwarethatcanassistconsumertoscreenbattery

andasabatterydegradationreminder.Inordertoenhancethenetconnection,

EthernetcanbeusedtogetabetterinternetconnectionascomparedtoGPRS.

 Youcanuseitonanydevicewhichconationlithium ionbatterywhichmakeitmore

feasiblethananyothermonitoringbecausenowwedon’thavetomakedifferent

monitoringsystem fordifferentsystem.

DISADVANTAGE

 Itwillonlyworkonaplaceswherehenetworkisavailableonremotelocationitwill

notwork.

 UserhastoassignparticularnewSIM forthispurpose

 UserhastopaybillinordertouseSMSandGPSfunctionofaSIM

 Whenusingonstillsystem sendingGPSlocationwillbewaste.
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APPLICATIONS

Thedevelopedbatterymonitoringsystem isalsoconsistsofaweb-baseduser

interface.Theuserinterfaceiscapabletomonitormultiplebatterymonitoringdevices’

locations,andtheconditionsofbatteries.Therefore,theideaoftheuserinterfacehas

takenintoconsiderationthesituationwherethereisaneedtomonitormultiplebatteries

conditions.

Withthegrowingrecognitionofworldwidewarmingroundthesector,thedemand

forsmoothgas/energyisontheupwardpushandasaendresulttheremaybea

continuousshifttowardstheelectricmotors(EVs)andhybridelectricpoweredvehicles

(HEVs).Batterybureaucracyoneofthemaximum vitalsystemsinanyelectriccar.Battery

performanceisinfluencedbyfactorsconsistingofdepthofdischarge(DOD),temperature

andchargingsetofrules.EVsandHEVsusebatterycontrolsystem (BMS)toaddressthe

implementationoftrackingsystem parameterswhichincludescontemporary,voltageand

temperature.

Themainapplicationisplugandplayfeaturewithonetimeinstallationofthedeviceitwill

makeitmaintainedfreeandlongworkingasitonlyneed5vamountofpowertoworkit

willnoteffectonthepowerconsumptionofabattery.Thedevicewillbemoreefficient.

Wecanalsouseitonothersystem ratherthanelectricvehiclesonlythesendinglocation

featurewillbeuselessotherwiseallthesystem whichusesbatteryneededamonitoring

system andbythissystem onecaneasilygetbatteryinfoanytimeanywhere.
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PROGRESSREPORT

Thisprojectisdividedintofourphase

1.Tomonitoravoltage

2.Tosendadataonaphone

3.Tomonitoratemperaturedata

4.TheIntegralInterpretationofadata

Currentlywedidthefirsttwophasesinfuturewewillproceedwithanothertwophase.

RESULTANDDISUSSION

IntheendwewanttoconcludethatwithIotandadifferentsensorswecanmonitor

theperformanceofabatteryaswellasitsconditionthemainideabehindthisprojectisto

developaproductwhichcanworkoniotandprovideasafeenvironmentforeveryoneto

driveaElectricVehicle.Wecanalsoseethatthepotentialofthisproductthatitcanbe

improvetoafurtherresearchisdoneonitasweusedSIM808whichwillmakethisdevice

morecompatiblecostefficientandreducedinsize.Sobythisweconcludethatbattery

monitoringsystem isagreatfuturistictechnology.

WehaveimplementedIOTandsensorstogetherwhichiscapabletomeasure

battery temperature,Conditionandno.ofbackuphoursgivenbybatteryofhybrid

vehicleandcanrecordalltheseparameterswithrespecttotimeanddisplayiton

LCD aswellassenditnonmobile.Wehavetriedourlevelbesttomaketheproject

asgoodaspossible.Thesystem willhelptoensuretheefficientworkingofbattery
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