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Abstract—

Nowadays, use of conventional vehicles is increasing rapidly, which cause to rise pollution and dangerous
environmental effects.Hence,Electricvehiclecomesintoapicture,becausetheyrunsonnoorverylessfuel. Thisvehicle
totally runs on battery,sobattery charger system should be fastand work effectively.So, here in our paper wehaveuse
boost converter to charge our battery. Along with this we have also used rectifier circuit, CT, PT, micro-controller. We
usedboostconverterbecauseitischipandboostoutputvoltagethat’swhy efficiency ofbattery chargerincreases.Here,
we try to maintain power factor at AC side near to unity that’s why losses in system decreases and ultimately efficiency
increases.Simulationinthe paper showsthe practical outputofourtopic, whichis nearly unity and outputwaveformis
almostripplefree.So,wegetalmostDCwaveforbatterycharging.

Keywords— Electric vehicles (EV), Proportional Integral Derivative (PID), Metal Oxide Semiconductor Field Effect
Transistor (MOSFET,Boostconverter,Comparator, PowerFactorCorrection (PFC).

INTRODUCTION

Emerging trends in vehicles nowadays have created huge progress in a field of automobiles, but rapid increase in a number of
conventional vehiclesleadstoincreaseinpollutionandalso use offuel. Thisboth factorshave very harmfuland dangerous effect
economy as well health too. So to overcome all these challenges there is a invention of Electric Battery vehicle. Electric vehicle
includes Electric- lorries, electric trains, electric cars, Electric-trucks. Battery is virtual soul or heart of EV. The design of the
batteryshouldbesuchthatitshould abletochargeitselffastand Workefficiently EVhaszero fuel emission. EVworks onveryless
or no fuel, soitis a green energy. EV runs on battery so the battery needs to charge daily. Hence we need efficient as wall as fast
batterycharger.Hencethistopiccomesintoapicture.

Here transformer to step down the voltage of 230v to 12v. We have use rectifier to convert AC-DC as battery needs DC supply.
Capacitors arealsoused here as a filter to remove the distortions in a signal. And due to this EV battery chargers have very high
efficiency. Here we have used a Boost converter because itis the cost-effective and most reliable solution for both input current
shapingcapabilityandvoltageregulation.BoostconverterisDC-DCtypeofconverter.

Whichisusedtostepupthevoltageattheoutputside.
BLOCKDIAGRAMANDWORKING

TheBlockdiagramforthe proposed workisshowninthe belowfigure (3) thisprojectconsistsofthree maincircuitsthose circuits
are:

37


http://trpubonline.org/index.php/Entropy/index
http://trpubonline.org/index.php/Entropy

Frontiers in Entropy http://trpubonline.org/index.php/Entropy
Vol 1, Issue 1, 2026

e
[ ] h
Ve BOOST —

CONVERTER Vout| ==

T

fingle Phase hul I
‘Wave Bridge Rectifser
FFC Conitrol
Cirgait
s ) 1 g

Fig.(1):BlockdiagramofPowerfactorConversiontechniqueforEVBatteryCharging

AsshownintheBlockDiagramthe230VoltACSupplyisgiventotheBridgeRectifier.The BridgeRectifieris Single-phase FullWave
Bridge Rectifierasitistermed anUncontrolledrectifierinthattheapplied inputvoltageis passed directly tothe outputterminals
providingafixedaverageDC207.06Volt.TheOutputoftheRectifierisgiventotheBoostConverter.The outputvoltage ofthebridge
rectifier is connected to the Inductor the rating of the inductor is 0.3mH. The solid-state device which operates as a switch is
connectedacrossthe bridgerectifierwhichisMOSFET.Thegatepulseof MOSFETisgivenbythe PFCControl Circuitwhichisused
forimprovingthe powerfactorofthe Circuitand toimprove the efficiency ofthe circuit. The diode is connected to a capacitor; the
rating of the capacitor is 2000 microfarad which is used to ripple by smoothing capacitors that convert the ripple voltage into a
smootherdcvoltage.AsaLoad,thebatteryisused. Theratingofthe Batteryis400 Voltand the State of Charge ofthe batteryiskept
at30,sothebatterygetschargedupto400Volt.
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FIG.2:BLOCKDIAGRAMOFPFCCONTROLCIRCUIT
WeneedtodetectpeakvalueofACinputvoltageinordertogeneratesinusoidalreferenceforthecurrentcontroller. Then wehave
voltage regulator to control voltage which is followed by the current controller. It controls inductor current and also maintains

sinusoidalwaveshapeandfinallytheoutputisgiventothe PWMblockwhichisconnected tothegateterminalofthe MOSFET

OutputofSimulationofInputSupply:

Fig.3:InputACSupplyVoltageandCurrent
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AsshowninFig.3ItistheSimulatedWaveformofInputsideVoltageand currentwhichisACWaveform.The RMSvalueofVoltageis
230Volts,itspeakvalueis325.26 VoltsandtheCurrentis0.03 AmpereastheBatteryisfullycharged.

OutputofSimulationofBridgeRectifier:

Fig.4:0utputVoltageand CurrentWaveformofBridgeRectifier

Output Current Waveform of Bridge Rectifier As shown in the Waveform, It is the Simulated Output Waveform of the Bridge
Rectifierwhichis DCVoltageand DcCurrent. The average outputvoltage ofthe Bridge Rectifieris 207.06 Volts,and the average
currentis0.002ampere.

OutputofSimulationofBattery:

Fig.5:0utputWaveformof EVBattery

Asshowninthe Waveform, It is the simulated output Waveform of Charging of the Battery, The Battery gets Chargedupto430
VoltastheStateofChargeoftheBatteryis50%andthecurrentisupto0.008 Ampere.

PowerfactorImprovementofBattery:

Whentheanglebetween Currentand Voltage comesnear totheunitythenltiscalledanimproved powerfactor, Inthe tappingof
the Boost Converter, the gate pulse is taken fromthe closed-loop asthe Feedbackis taken from the Output. In the Feedback
circuit, the logic is designed in such a way that the switching operation of MOSFET is done at Zero crossing means currentand
Voltageisremaininginphaseandthenthe powerfactorgetimprovedinBatteryastheLoadisBattery.

Calculationofparameters:=

INPUTSUPPLY

InputVoltage(RMS)=230VoltsVima =VRMS*V2

=325.26Volts
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RectifierCalculation:
Vac=2Vn/m
=2%325.26/m
=207.06Volts
CalculationOfDC-DCConverter
Lithium-ion-Battery(Vou)=400VoltsVqc (Vin)=207.06VoltsDuty
CycleRatio(D)=1-Vin/Vout
=1-207.06/400
=0.5
Capacitor=2000pF
Inductor=0.3mH
AdvantagesofPowerFactorCorrectionDevice:
1) ImprovesPowerFactor.
2) Improvesefficiency.
3) Batterygetchargedatratedvoltage.

CONCLUSION:
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As we assume that our battery voltage must reach upto 400 volts, but when we performed our simulation we observe that the
maximum reach of battery is 430 volts. As we give the Input Supply as 230 Volts AC, It get converted into DC by using Bridge
Rectifier and the average value of Rectifier is207.06VoltDCsoitgetStepupto400VoltsbyusingBoostConverter,sowegot

theresultsasperourexpectations.

The expected outcome of this paper is to improve the power factor of the Electric Vehicle Battery by using the Zero Crossing
Detectiontechniqueasthe Feedbackistakenfromthe outputinaclosedloopand switchingthe MOSFET atzero crossing thusthe
angle between the currentand voltage waveformreducesand power factor comesnearto unity and the voltageisalsoboosted by
usingboostconverter, Therippleisreduced byusingthe smoothingcapacitorwhichtransformstheripplevoltage intosmoothing
DCvoltage.ThusoverallefficiencyoftheBatteryisimprovedandtheperformanceofthebatteryalsogetsimproved
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