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Abstract:
Inthisthesis,wediscussedonElectricVehicles(EV)in
India.Itsbriefontechnologybehindtheelectricvehicle
s,differentcomponentsandworkingoperationofEV's,
mostcommonlyusedbatteriesandtimetochargethese
batteries. Wealsodiscussedthedifferentlevelsofchar
gingandtherequiredcharginginfrastructuretocharget
heEVs.Theelectric vehicleindustryin
Indiaisagrowing industry.
Indiangovt.havelaunchesschemes&motivetopromo
teelectricshiftingourcountry.Becauseinfuturedepen
dentofcrudesoilitreducethem.InInternationalmarket
oilpriceisincreasedaybyday.Ourcountryisimport80-
90%thecrudeoilothercountry.Majorissueispollution
inenvironment.
IhaveworkonsoftwareisMatlabwithsimulinkenable
engineerstofront-
loadthedevelopmentofEVsthroughthesystematicus
eofdataandmodels.Wecanuseprebuiltreferenceappli
cationstolowerchainfor simulation.
Thelndiaistheworld'sthird-

largestEVmarket. Thiscompetitivemarketwhichgre
wby23%in2022,issettotransformthelndianautomoti
vesectorin2023.Duringtheunionbudgetforthefiscaly
ear2023-

2024, theFinanceMinisterallocatedRs35,000croreto
achievenet-zerocarbonemissionby2070.

1.Introduction:

ThedemandforelectricautomobilesinIndiaisrising. T
he federal and state governments have started
projects and incentives to encourage the use of
electric vehicles, and there are laws and

standards in place as well. Even though the country
stands to gain significantly from switching its
transportation from internal combustion engines to
electric motors, there

are issues that need to be resolved, such as a lack of
charging infrastructure, a high initial cost, and a
shortage of electricity generated from renewable
sources. The capacity and visibility of electric
vehicles are, however, gradually increasing thanks
to new market entrants including e-commerce
businesses, manufacturers, app-based
transportation network companies, and mobility
solution providers.

Charging Standard:The governing standard in
India is Indian Standard 17017 (IS 17017), which
has a number of parts and sections that are
essentially compatible with IEC 61851 and IEC
62196

CharginginfrastructureforelectricvehiclesinIndia:

ACcharging:BharatEV ChargingStandard AC00lisde
finedbylS:17017forLevell.IthasanIEC60309connect
orandrunson15A,230V,and3.3kW.Usingatypical220
V-
15Aresidentialsupplythatgeneratesabout2.5kWofpow
er,electricvehiclescanbecharged.Forat-
homeEVcharging,noguidelinesorstandardshave
beenestablished.AccordingtoBharatEV
requirements,aResidual CurrentCircuitBreaker
shouldbeinstalledandanIEC
60309Industrialconnectorshouldbeutilised
whilea3pinl5Aplugmightalsobeusedtoassuresafety.

DCcharging:The Level 1 DC Charging Standard for
the general public is DC 001. For EV- EVSE
communication through CAN mode, it makes use of
personal GB/T.Itutilises a GB/ T20234.3 connector,
200 A, and 15 kW. 100 VDC is the maximum DC
O/ P voltage. Many vehicles, similar as the
Mahindrae-Varito, Mahindra €20, and Tata Motorse-
Tigor, are available on the request that meet
thesespecifications.For high power position 4 fast
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charging, the IS17017-1, which BIS released in
August 2018.

Chargingstationinindia:Public charging stations
and EV charging enterprises have been declared
unlicensed by the Indiangovernment.The
government has commanded that there must be at
least one charging station every 25 km on both sides
ofof roadways and one station every 3 km x 3 km
grid in municipalities. By 2022, all motorways and
significant roadways that connect megacities with a
population of further than 4 million people will
have this content. Large metropolises including
state centrals and the UT main lot will be covered
inin the alternate phase( 3 to 5 times). Community
charging station enterprise have been made, as in
the case of Plugin India- eased
chargingstations.According to news reports, there
are plans to supply solar- powered charging stations
at the nation's current petrolstations.Companieslike
Tata Power, Fortum, and others are in the business
of charging electric vehicles

Electricvehicle: A vehicle that uses one or further
electric motors for propulsion is appertained to as an
electric vehicle( EV). It can be run on a battery that's
sometimes charged by solar panels, or by converting
energy to electricity using energy cells or a creator,
or it can be run on a collector system that uses
electricity from extravehicularsources.Road and rail
vehicles, face and aquatic boat, electric planes, and
electric spacecraft are all exemplifications of EVs.
For road vehicles, EVs form a unborn mobility vision
known as Connected, Autonomous, Shared, and
Electricc CASE) Mobility along with other
forthcoming automotive technologies including
independent driving, connected vehicles, and
participated mobility. Electric vehicles( EVs) firstly
appeared in the late 19th century when electricity was
one of the preferred forms of motor vehicle power,
offering a position of comfort and ease of use that
petrol buses of the day were unfit to match. For over
a century, internal combustion machines dominated
the propulsion of buses and exchanges, while
electric power remained current in other vehicle
types, including trains and lower vehicles of all
kinds. In the United States and the European Union,
government impulses to encourage relinquishment
were first handed in the late 2000s, which redounded
in a booming automotiverequest in the 2010s
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Vehicletype:

Pure-electricvehicles
Electricmotorsaretheonlysourceofpropulsion
forapure-electricor all-
electricvehicle.Abattery,solarpanel,orfuelcellmightpr
ovidethepowerforabattery-
electriccar,solarvehicle,orfuelcellvehicle,respectively

Hybrid EV:A hybrid electric vehicle (HEV) is a
special type of hybrid vehicle that combines an
electric propulsion system with a traditional internal
combustion engine (ICE) system, a "hybrid vehicle
powertrain". By adopting an electric powertrain, we
aim to achieve higher performance or lower fuel
consumption than conventional automobiles. There
are different types of HEVs, each with different
functions as an electric vehicle (EV). Hybrid electric
buses, boats, passenger cars and tractors are
available, but hybrid electric vehicles are the most
popular type of his HEV.

His latest HEV is equipped with technologies to
improve efficiency, including: B. Regenerative
braking. It converts the vehicle's kinetic energy into
electrical energy and stores it in a battery
osupercapacitor. A motor generator is a type of HEV
that uses an internal combustion engine to power a
generator that powers the vehicle's electric traction
motors and charges the battery. The start-stop
system, which many of his HEVs use to reduce
idling emissions, involves shutting off the engine
when idling and restarting the engine when
necessary. The gasoline engine in a hybrid car is
often smaller than a gasoline car, so a hybrid electric
vehicle produces less emissions than a similarly
sized gasoline car. If the engine is not immediately
used to move the vehicle, it can be designed for
maximum efficiency, further reducing fuel
consumption

Hybrid Electric Vehicle

Fig. HEV
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Lithiumionbattery: Lithium-
ionbatteries,alsoknownasLIBs,areusedinthemajor
ityofelectriccars.Comparedtomostotherusefulbatt
eries,lithiumionbatterieshaveabetterenergydensit
y,alongerlifespan,andahigherpowerdensity.Safety
,durability,thermalbreakdown,itseffectsontheenvi
ronment,andcostallcomplicatingfactors.Foroptim
alperformanceandsafety,Li-
ionbatteriesshouldbeusedwithinacceptablevoltag
eandtemperatureranges. Theeffectivecostsareredu
cedwhenthebattery'slifespanisextended.Onemeth
odinvolvesusingaportionofthebattery
cellsatatimeandswitchingtheseportionsInthepast,
someelectricvehicles,includingthoseproducedby
GeneralMotors,usednickel-
metalhydridebatteries.Duetotheirpropensitytoself
dischargeintheheat,certainbatterytypesareregarde
dasbeingoutofdate Afurtherobstacletothewidespre
addevelopmentofthesebatterieswasChevron'sown
ershipofapatentforthem

Electricmotor:
Akilowatt(kW)isaunitofmeasurementusedtoexpre
ssthepoweroutputofelectricmotorsinautomobilesa
ndothermachinery.Electricmotorscanprovidemaxi
mumtorqueoverawidespeedrange. Thismeansthat
acarwithal 00kWelectricmotorcanoutperformacar
withal00kWinternalcombustionenginethatcanonl
ydelivermaximumtorqueoveranarrowrevrange.C
hargingefficiencyvariesgreatlybetweenchargertyp
es[48]andenergyislostwhenelectricalenergyiscon
vertedtomechanicalenergy.Directcurrent(DC)isty
picallyfedintoaDC/ACinverterwhereitisconverted
toalternatingcurrent(AC).This
ACpowersupplyisconnectedto  a3-phase  AC
motor.DCmotorsarewidelyusedintrains,forklifts,a
ndsomeelectricvehicles. Afterusingauniversalmot
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or,undercertaincircumstancesitispossibletouse AC
orDC.Varioustypesofenginesareusedinmodernma
ssproduction.

TypeofelectricmotorusedinEV’s:
1.DCSeriesMotor-
TheDCSeriesmotorisanexcellentchoicefortractionapp
licationsbecauseofitshighbeginningtorquecapacity.Int
heearly1900s,itwasthemotorthatwasmostfrequentlye
mployedfortractionapplications. Thismotor'sbenefitsin
cludesimplespeedcontrolandtheabilitytotoleratearapi
driseinload.Itistheoptimumtractionmotorbecauseofall
thesefeatures.

2. BrushlessDCMotor-
ItresemblesDCmotorswithpermanentmagnetsinmany
ways.Itlacksacommutatorandbrusharrangement,hence
thename"brushless."Duetotheelectroniccommutationo
fthismotor,BLDCmotorsrequirenomaintenance. Thetr
actionpropertiesof BLDCmotorsincludehigh
startingtorque,highefficiencyof95—

98% ,etc.Forhighpowerdensitydesignapproaches,BLD
Cmotorsareappropriate.
3.PermanentMagnetSynchronousMotor(PMSM): T
hismotorandaBLDCmotorwithpermanentmagnetsint
herotorareequivalent. Thesemotorssharetraction
characteristicswith
hisBLDCmotorssuchasB.Highpowerdensityandgood
efficiency. PMSM 'sback-

EMFissinusoidal, whileBLDC'sback-
EMFistrapezoidal.constantmagnet.Higherperformanc
eispossiblewithsynchronousmotors.PMSMsareanidea
loptionforhighpowerapplicationssuchasvehiclesandbu
ses.PMSMsareexpensive,buttheirhighefficiencymake
sitdifficulttouseinductionmotors.Additionally, PMSM
saremoreexpensivethanhisBLDCmotors.PMSMmoto
rsareusedbymostautomakersinhybridandelectricvehic
les.Forexample,NissanLeaf, Hinda,ZeroMotorcycleS/
SR,ChevroletVoltEV ,FordFocusElectric,ToyotaPrius

Efficiency:EVsconvertover59—
62%ofgridenergytothewheels.Conventionalgasolineve
hiclesconvertaround17-21%.

Gridcapacity:Theglobaldemandforelectricitymayinc
reasebyupto25%by2050comparedto2020ifpractically
allroadvehicleswereelectric. However,becauseEVsare

moreefficientoverallandrequirelessenergytorefinefoss
ilfuels,overallenergyconsumptionandemissionswould
decrease.

Batteryswapping:BatteriesforEVsmightbemechanic
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allychangedatspecialisedstationsinamatterofminutes(
batteryswapping),asopposedtochargingthemfromelect
ricaloutlets.Batterieswithhigherenergydensities,likeme
tal-
airfuelcells,oftencan'tberechargedentirelyelectrically.
Asasubstitute,somekindofmechanicalrechargingmayb
eutilised. Althoughtechnicallyafuelcell,azinc-
airbattery
canbe'"refuelled"byregularlyreplacingtheanodeorelect
rolytebecauseelectricalrechargingisdifficult

NATIONAL LEVEL POLICY

1.FasterAdoptionandManufacturingof
(Hybridand)ElectricVehicles(FAME).

2.
NationalElectricMobilityMissionPlan,2020(NEM
MP).

3. Go Electriccampaign.

TataBolt—TheFirstEVBeforeNexon

TheRedFerretstaffconductedareviewoftheBoltEVbac
kin2016.Theexteriorofthecarlookedverysimilartothes
tandardBoltthatwasbeingsoldinIndiaatthetime.Itindic
atesthatitwasstillheavilyinfluencedbyIndicamodelsfro
mlatergenerations.Itusedtobestrongandhardy.

2.LITERATURESURVEY

1.Intheirresearchonconsumerpreferencesforelectr
icvehicles,CraigMorton(2016)andcoauthorsnotedt

heinfluenceofconsumerinnovationaswellasperception
softhefunctionalcapabilitiesofelectricvehiclesoncusto
merdemand.Thestudysuggestsaframeworkforexamini
nghowcustomerinnovationandattitudesaffectthefuncti
onalfeaturesofelectriccars.

2.
Inhisresearch,Krishna(2021)lookedforbarrierstoE
Vadoptionandcustomerperception. Thestudyfindst
hatthefollowingvariablesaffecthow
consumersperceiveproducts: 1.Failuretoconvertsale
sduetotheavailabilityandselectionofvehiclesandthedea
ler'sinvolvement.2.Lackofconfidenceintechnology,inc
luding:ii.risky,iii.environmentallyharmful,iv.unreliab
le,andv.technologicalimmaturity;3.adjustingto
technology: 1.expenses of acquisitionand ownership,
2.infrastructure,3.range,and4.rechargetimes;4. Wantabi
lity:thecar'scharacterandpersonality,repairs,culture,lac
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koffun,futuristicdesign,presentation,sound,emotionala
ttachment,andnegativeimage,amongothers.

3.ResearchersZulfiqarAliLashariandcolleagues(20
21)madeanefforttolookintofactorsinfluencingconsum
erintentiontoembraceEV ,suchasinnovative,technologi
cal,environmental,andeconomicbenefits. Theresultssho
wthatconsumers'ownviewsandopinionshaveanimpacto
ntheirchoiceto buyelectriccars.

4.RajperS.Z.andcolleagues(2020)conductedaliterat
urereviewonthepossibilitiesforelectric
vehiclesindevelopingcountries. Thestudyinvestigated
hybridcars,electricfour-wheelers,andelectrictwo-
wheelers(E2Ws).Duetoitslowpurchasepriceandminim
almaintenancecosts,E2Wsaremoreeconomicalforunde
rdevelopedcountries&runningexpenses. TheE2Wscou
Idbeapracticalsolutionindevelopingnationswithalarge
numberofgasoline-poweredtwo-
wheelersontheroad.DeploymentofE4Wsinunderdevel
opednationsshouldbepostponeduntileconomiesofscale
canlowerthevariousexpensesrelatedtoE4Ws.HEVscou
ldbecomemoreprevalentinpoornationsbecausetheyarel
essexpensive to buythan E4Ws

5.TheEuropeanCommissionhasfinancedthe CoEXi
ston1March2021)project,whichaimstopreparetherel
evantauthoritiesforatransitionalperiodduringwhichaut
omatedvehicles(AVsandCAVs)andtraditionalautomo
bileswouldcoexistontheroads.Thefundamentalgoaloft
hisprojectistoclosethegapbetweendevelopingA Vtechn
ology,transportationplanning,infrastructuregrowth,an
denablinglocalgovernmenttodeployAVsefficientlyuti
lisingbestpractises.InfourEuropeancities,includingMil
tonKeynesintheUnitedKingdom,StuttgartinGermany,
GothenburginSweden,andHelmondintheNetherlands,
theCoEXistprojecthasmodelledactualexamplesofAVs
.Theresultsofthis
studygivetheauthoritiessometoolsforpreparingforprob
ableautomatedtechnologyeffectsandAV
andCAVmarket expansion.

3.0Objective
MATLABSimulink,enableengineerstofront-
loadthedevelopmentofelectricvehicles(EV)throughth
esystematicuseofdataandmodels. Youcanusepre-
builtreferenceapplicationstolowerthebarrierforsimula
tion.With MATLABandSimulink, youcan:
1.UseModel-
BasedSystemEngineeringtodesigncomplexEVarchite
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cturesandoptimizesystems
2.Modelbatteriesanddevelopbatterymanagementsyste
ms(BMS)

3.Modeltyregear&simplegearparameter

4 Modelofthemotorandpowerconvertersubsystem
5.ModelofLongitudinal Driver.
6.Modeltractionmotorsanddeve
7.Deploy,integrate,andtestcontrolalgorithms
8.Usedata-drivenworkflows

ModellingElectricVehiclesinMATLABandSimuli
nk
Thetwomostimportantpartsofinternalcombustioncars,
thefuelengineandgearbox,arenotrequiredforelectricve
hicles.Battery,motorcontroller,andelectricmotorareth
ethreemainpartsofanelectricvehicle.

Basicdiagram-
Power
. 5 Converter Motor
Dise | Dln\'clr —| H-Bridgewith | Pcﬁn::ncm — V(\hl‘m
Cycle Controller Regenerative Magnet DC Body
braking _
4
Battery
Charge - discharge
&S0C
ModelforaVehicleBodySubsystem-
® i)

1.representsamovingtwo-axlevehiclebody.
takesintoconsiderationthevehicle'sbody's2.centreofgra
vity,externallydefinedmass,gradient,andaerodynamic
drag.

VehicleBodyDimensions:
Modificationsaremadetothevehicle'sbodymass,centre
ofgravitydistances,andaerodynamicdragparameters.
Withothervariablesettingssettotheirdefaultstates,pitch
dynamicsaremaintainedON

Tyre-
Itispresumedthatthecarhasfourwheels,twooneachaxle,
andisfrontaxlepowered.Simulinkblocks
calledTyreareusedto
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modelthewheels.Theblockmaysimulatetyredynamics
witheitherafixedorchangingcontactsurface.

InputPort:
Nstandsfornormalforce,whichispositivewhenitisdirect
eddownwardortowardsthecontactsurface.

OutputPort:
S-Slipvalueinrelationtothetyreandthecontactsurface.
ConservingPorts:
Hstandsforthewheelhub,whichtransfersthethrustprod
ucedbythewheeltothevehicle'sbody. Theaxlethatthetyr
esareplacedonisrepresentedbyanA.Thepeaklongitudin
alforceandcorrespondingslipareusedtoparameterizeth
etyres.Thedefaultvaluesfortheremainingblockcharacte
ristics,suchastheratedverticalload,peaklongitudinalfor
ce,andslipatpeakforce,aremaintained.

Gear:
Themotorisconnectedtothevehicle'srearaxleviaastraig
htforwardgearblock.Itisarepresentationofthegearboxt
hatlinkstheinputshafttothebasegearandtheoutputtothef
ollowinggear.

Vehicle body-
Thisblockessentiallysimulatesthemotionofatwo-
axlevehiclebody.Theblocktakesintoaccountthefollowi
ngfactors:bodymass,aerodynamicdrag,roadslope,and
weightdistributionduetoroadprofileacceleration. Them
echanicaltranslationalpreservingporthubinthisinstanc
eistheconnectionH.Theoutputportsforthenominalreac
tionforcesonthefrontaxleandrearaxlewheels,respectiv
ely,aredesignatedasNF&NR.Theactualoutputtranslati
onalvelocityofthevehicleisrepresentedbyConnectionV
.Bistheangleoftheroad'sslope,andWisthespeedofthehe
adwind,whichisthewindblowingintheoppositedirectio
nofthevehicle.Itisstatedthatthegrossweightis800kg

DCmotor:TheDCmotorinquestionwouldserveastheo
nlysourceofpowergenerationandprovidethewheelswit
hrotationalpower.

TheconnectionsfortheDCmotorterminalsareasfollows

+=PositiveTerminalofthemotor'selectricalsignal
-=Amotor'selectricalsignalPositiveTermination
Risthemotor'scasinginrelationtothemechanicalrotatio
nalreferenceblock.

ModeloftheSoCandbatterysubsystem:
AbasicBatteryblockisusedtomodeltheBatterypack.Th
isisduetothefactthatthe simulationwill runfora
lotlongerif thegeneric batteryblockis used in itsplace.
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Here,theoptionFiniteforBatteryChargeCapacityhasbe
enchosen.Inlightofthis,theblocksimulatesthebatteryas
asourceofcharge-
dependentvoltageandaseriesinternalresistance

—
=
Battery
=
=

| 5.
O

Curentz o ‘
K Te

A r—e —7 =) . —— S
2 m Ll

-

ThevoltagesourcewouldhavebeencontinuousifInfinite
hadbeenselectedastheoption. Thebattery'sself-
dischargingandbatterydynamicsarealsoturnedoff.

BatteryChargelLevel:

TheStateofCharge
ofthebatteryiscalculatedbyatinysubsystem.Theinputto
thissubsystemisbatterycurrent.Subtractingthechargefr
omthebattery'sratedcapacityisthekeystepincalculating
theSOC.Inordertoobtainthechargeincoulumbs,thecurr
entisintegratedwithrespecttotime. Thiscoulumbvalueis
nowconvertedtoamphours.Thebattery'schargecapacit
yisnowreducedbythisamount. Theremainingchargeisn
owturnedintoapercentageofthebattery'schargingcapac

ity

LongitudinalDriver.
Thepowertrainblocksetincludesaninternalblockcalled
LongitudinalDriver.
Forthepurposeofproducingnormalised Accelerationan
dBrakinginstructionsbasedonreferenceandfeedbackv
elocities,itisaparametriclongitudinalspeedtrackingcon
troller.

Thefeedback
velocityisrepresentedbytheVelFdbkport. Thevehicleb
ody's

realvelocityoutputisconnectedhere. Thedriverblockcre
atesacceleratingandbrakingsignalstoreducetheerrorbe
tweenthetwoconcernedvelocitiesbycomparingthereal(
feedback)velocitywiththereferencevelocity.Gradeand
gradeanglearerelated.Sincenoinclinationistakenintoac
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countinthissimulation,aconstantblockwiththevaluelis
connected.Informationprovidesthebussignaloutputfor
variousblockcalculations,suchasthedifferencebetween
thereference vehicle speedandthe vehicle speed.The
accelerationanddecelerationcommandsgeneratedarere
presentedby thevariablesAccel Cmd&DecelCmd.

3 VelRef, ~ i Info [y

1 1% e
)
A

Y VelFdbk |\~ —

u’j'hL

>

Y Grade L {J#

,

ﬂpcelCmd

=
"
ecelCmd

~

Drivecyclereferencespeed:
Thesimulation'sreferencespeedisprovidedviatheDrive
CycleSourceblock.Itproducesapresetorcustomisedlon
gitudinaldrivingcycle

RefSpd

FTP75 (2474 seconds)

4.Results

Ref.Speedv/sActualvehiclespeed
The vehicle'srealvelocityand the
referencedrivecyclevelocity are
different,asshownintheimageabove.
Thisisduetothefactthatthemotors andbatterycapacity
usedcannotincreasethespeedtothenecessarylevel.
Therealvelocitywilltypicallyequalthereferencevelocit
yifabatterywithahighercapacityisselected.
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Batterycharge state-

Attheconclusionofthesimulationrun,thebattery'sState
-of-Chargeisalmost98%.
Thisindicatesthatthebatteryisnotentirelydischargedatt
heendandthatthecarcancontinuetooperateonthesamed
rivecycleforafewmoretimesbeforethebattery'sstateofc
harge(SOC)dropstozero.Additionally,itshouldbenote
dthatsinceregenerativebrakingwasactivatedduringthes
imulation,eachtimethevehicledecelerates rapidly,the
battery'sstateofcharge(SOC)climbssignificantly.
Oncemore,thisisdependentonthemotor'spropensitytog
eneratepower
andthemaximumamountofcurrentthebatterycanhandl
e

Configurationofgenericbhatterymodel:
genericbatteryblockanditscriteriaischangedkeepingin
mindtheindividualbatterytypeandsimilarlythecharge/
dischargeattributes.Here,weusedPLOToptiontoplotp
arametervalueswithattributesofdefaultbatterymodel.E
EMB’s
Lir18650batteryistakenasasourcereference.Positive(+
)andNegative(-
)terminalsareconservingportshereandMultiple(m)vect
orsignal[6]isusedasoutputport.

Configuration&Characteristics

[

Theprimaryplotb/wVoltageandTime(hours)withvalu
eofcurrentshownas

1.3 Aindicatesdischargecharacteristicswhendischarge
datthesamecurrentvalue.Furtherthesecondplotdisplay
sbatterydischargecorrelationatcurrentrateof0.25C,1C
andsoon.At0.5CDischargerate,timeis2hoursandsimil
arlyat4Cdischargerate,dischargetimeis16minutes.Th
erefore,weobservethatbatteryrangeisdecliningremark
ablyonincreasingcurrentdischargerates.

International Journal of Scientific Research and Engineering Development-— Volume 6 Issue 3, May-June 2023

Available at www.ijsred.com

Genericmodeldischarge&chargewithUDDScycle
nconfigurationofabasicbatteryblock(Lithium-
ionbattery)asindicatedinabovephotothatincludesagov
ernedcurrentsourceandasignalbuilderblock. Workingo
fasignalbuilderblockisthatittriggerssignalsbyrecordin
gbatteryloadwhere UDDSdrive cycle data is
consideredreferenceforsignal.
Generationofequalcurrentsignalsisdonebygovernedcu
rrentsourcew.r.tsignaloutofsignalbuilderblock.Tosim
ulate,onachangeinUDDSdrivecycle,asimilarcurrentsi
gnalismadeandconsecutivelysignalbuilderblock,impo
rtsit.

ii‘ i
|“ | k -llu' Il' i
| .'WJ"‘ '}I;'&I‘J '

VoltageplotforCharge/DischargewithUDDScycle.

SimulationOutcomes
A100%stateofchargeisinitializedinbattery. Afteraperi
odof22.8minutesbatterystateofchargedropsto91.2%fo
llowingsimulation. Themaximumdropisobservedafter
200secondswhichmeanshighdropdischargetoacertain
percentage.Therefore,demandofpowerdropandpower
peakisanalyzed.Thus,thesimulationofgenericbatterym
odelwithUDDSdrivecyclewithCharge/Dischargeattri
butesisunderstood.
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ElectricVehiclemodelingusingLithium-ionbattery
Theelectricvehiclemodelisacompleterepresentationof
anelectricvehicleshownbyusingM ATLAB/Simulinkb
uiltusingpowertrainblocksets.Itincludesvehicledynam
icsandelectricalsystemeachcontainingsubsystemsthat
relatestothevehiclebodyandtyres;andmotorandbattery
packrespectively.Here,thebatterypackcontains30num
bersofcellsinseriesand
2numbersofcellsinparalleleach. Thesimulationisdonet
akingthereferencespeedasArtemisMotorway(130km
ph),wherethemanualtuningofthePIDcontrollertrackst
hereferencespeed. Thepowerlossesarelesshence,increa
singtheefficiencyoftheelectricvehicleascomparedtono
rmallCvehiclesorHEV.However,increaseofpubliccha
rgingstationsisrequiredtousetheEVatfullcapacity.Als
o,thematerialforthebatteryshouldhavelowcost

Stateofchargeestimation
Coulombcountingisamethodtotrackthestateofchargeo
fabatterypackthatfunctionsby
assimilatingtheactiveflowingcurrentovertimetoderive
thetotalsumofenergyenteringorleavingthebatterypack
.Onlyusingthismethodleadstosomefaultyestimationof
SOC,hencebothcoulombcountingandvoltage-
basedmethodisusedtogether.InBMS,coulomb’scounti
ng-based algorithmexpress SOC as
theratioofavailable capacitytothe
nominalone.Therearethreemodesonwhichthealgorith
mworks:chargedmode,dischargedmode,self-
dischargedmode.Inchargedmode,thecoulombcounter(
QGAIN)isrepresentedbychargeaccumulationduringth
eoperatingperiod.Indischargedmode,thecoulombcoun
ter(QLOST)isrepresentedbythenumberofchargeslost.
Inself-
dischargedmode,thecoulombcounter(QOC)isreprese
ntedbytheamountofchargeslostperhour
Chargedmode

Inalithium-
ionbatterychargingapproachhasconstantcurrentvoltag
e, whereQgaindepictscoulombcounter
Dischargedmode

This mode persists when current is negative and
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Qlostdepicts coulombcounter.

S5.CONCLUSION
Successfulsimulationofthemodelwasaccomplishedusi
ngthetypical FTP75drivecycle. Theoutcomeshaveunde
rgoneathoroughanalysis.
1.1alsodiscoveredquiteafewfascinatingitems,including
ashowtosimulateanEVinrealtimeandmodelone.
2.whatamotorcontrollerdoesandhowitaffectsthewaya
nelectricmotoriscontrolled.waytofigureoutthebattery's
SOC.
3.Simulinkoffersavarietyofpowertrainblocksthatcanb
eusedtomimicacarmodel.
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