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Abstract— 

Nowadays,  iuse  iof iconventional  ivehicles  iis  iincreasing irapidly, iwhich  icause  ito irise  ipollution  iand idangerous  

ienvironmental  ieffects. iHence, iElectric  ivehicle  icomes iinto ia ipicture, ibecause ithey  iruns ion  ino ior ivery iless ifuel. iThis ivehicle 

itotally iruns  ion ibattery, iso ibattery  icharger isystem  ishould  ibe ifast iand iwork ieffectively. iSo, ihere  iin  iour ipaper  iwe ihave iuse 

iboost iconverter ito icharge iour ibattery. iAlong iwith  ithis iwe ihave ialso iused irectifier icircuit, iCT, iPT, imicro-controller. iWe  

iused iboost iconverter ibecause iit iis  ichip iand iboost ioutput  ivoltage ithat’s iwhy iefficiency iof ibattery  icharger iincreases. iHere, 

iwe itry ito  imaintain ipower ifactor  iat iAC iside inear ito  iunity ithat’s iwhy ilosses iin isystem idecreases iand iultimately  iefficiency 

iincreases. iSimulation iin ithe ipaper ishows ithe ipractical  ioutput iof iour itopic, iwhich  iis  inearly iunity iand ioutput iwaveform iis 

ialmost iripple ifree. iSo, iwe iget ialmost  iDC iwave ifor ibattery icharging. 

Keywords— iElectric  ivehicles  i(EV),  iProportional  iIntegral  iDerivative i(PID), iMetal  iOxide iSemiconductor iField iEffect 

iTransistor  i(MOSFET, iBoost iconverter,  iComparator,  i Power iFactor iCorrection  i(PFC). 

 
INTRODUCTION 

Emerging  itrends iin ivehicles  inowadays  ihave  icreated ihuge  iprogress  iin ia ifield iof iautomobiles,  ibut irapid iincrease  iin ia  inumber iof  

iconventional  ivehicles ileads ito iincrease  iin ipollution iand ialso iuse  iof ifuel. iThis iboth ifactors ihave  ivery iharmful iand idangerous  ieffect 

ieconomy ias iwell  ihealth itoo. iSo ito iovercome iall ithese  ichallenges  ithere iis ia iinvention iof iElectric  iBattery ivehicle. iElectric  ivehicle 

iincludes  iElectric- ilorries, ielectric  itrains, ielectric  icars, iElectric-trucks. iBattery iis ivirtual  isoul  ior iheart iof iEV. iThe idesign iof ithe  

ibattery ishould ibe isuch ithat iit ishould iable  ito icharge  iitself ifast iand iWork iefficiently iE iV ihas izero ifuel  iemission. iEV iworks ion ivery iless 

ior ino ifuel, iso iit iis ia igreen ienergy. iEV iruns ion ibattery iso ithe  ibattery ineeds ito icharge  idaily.  iHence  iwe ineed iefficient ias iwall  ias ifast 

ibattery icharger. iHence  ithis itopic icomes iinto ia ipicture. 

 
Here  itransformer ito istep idown ithe  ivoltage  iof i230v ito i12v. iWe  ihave iuse irectifier ito iconvert i AC-DC ias ibattery ineeds iDC isupply. 

iCapacitors  iare ialso iused  ihere  ias ia  ifilter  ito iremove ithe  idistortions iin  ia isignal. iAnd  idue  ito  ithis  iEV  ibattery ichargers ihave  ivery ihigh 

iefficiency.  iHere iwe ihave  iused  ia iBoost iconverter ibecause  iit iis ithe  icost-effective  iand imost  ireliable  isolution  ifor iboth iinput icurrent 

ishaping icapability iand  ivoltage  iregulation. iBoost iconverter iis iDC-DCtype iof iconverter. 

Which iis iused ito istep iup ithe  ivoltage  iat ithe ioutput iside. 

BLOCK iDIAGRAM iAND iWORKING 

The iBlock  idiagram ifor ithe  iproposed iwork iis ishown iin ithe  ibelow ifigure i(3)  ithis iproject iconsists  iof  ithree imain icircuitsthose  icircuits 

iare: 
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Fig. i(1): iBlock idiagram iof iPower ifactor iConversion itechnique  ifor iEV iBattery  iCharging 

As ishown iin ithe  iBlock  iDiagram ithe  i230 iVolt iAC iSupply iis igiven ito ithe  iBridge iRectifier. iThe iBridge  iRectifier iis iSingle-phase  iFull  iWave 

iBridge  iRectifier ias iit iis itermed  ian iUncontrolled irectifier iin ithat ithe  iapplied iinput ivoltage  iis ipassed idirectly ito ithe  ioutput iterminals 

iproviding  ia ifixed iaverage  iDC i207.06 iVolt.  iThe iOutput iof  ithe  iRectifier iis igiven ito ithe  iBoost iConverter. iThe ioutput ivoltage  iof ithe  ibridge 

irectifier iis iconnected ito ithe  iInductor  ithe  irating iof ithe  iinductor iis  i0.3mH. iThe isolid-state  idevice  iwhich ioperates ias ia iswitch iis 

iconnected iacross  ithe  i bridge irectifier iwhich iis iMOSFET. iThe igate ipulse iof iMOSFET iis igiven iby ithe  iPFC iControl  iCircuit iwhich iis iused 

ifor iimproving ithe ipower ifactor iof ithe  iCircuit iand ito iimprove  ithe  iefficiency iof ithe  icircuit. iThe  idiode iis iconnected ito ia icapacitor; ithe  

irating iof ithe  icapacitor iis i2000 imicrofarad  iwhich iis  iused ito  iripple  iby ismoothing  icapacitors  ithat iconvert  ithe  iripple  ivoltage  iinto  ia 

ismoother  idc ivoltage. iAs ia iLoad, ithe  ibattery  iis  iused. iThe irating iof ithe  iBattery iis i400 iVolt iand ithe  iState iof iCharge  iof ithe  ibattery  iis ikept 

iat i30, iso ithe  ibattery igets icharged iup ito  i400 iVolt. 
 

FIG.2: iBLOCK iDIAGRAM iOF iPFC iCONTROLCIRCUIT 

We ineed ito idetect ipeak  ivalue  iof iAC iinput ivoltage  iin iorder ito igenerate  isinusoidal  ireference  ifor ithe  icurrent icontroller. iThen iwe ihave 

ivoltage  iregulator ito icontrol  ivoltage  iwhich iis ifollowed iby ithe  icurrent icontroller. iIt icontrols  iinductor icurrent iand ialso imaintains 

isinusoidal  iwave  ishape iand ifinally  ithe  ioutput iis igiven ito ithe  iPWM  iblock  iwhich iis iconnected ito ithe  igate iterminal  iof ithe  iMOSFET 

Output iof iSimulation iof iInput iSupply: 

 

Fig.3: iInput iAC iSupply iVoltage iand iCurrent 
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INPUT iSUPPLY 

As ishown iin iFig.3 iIt iis ithe  iSimulated  iWaveform iof iInput iside iVoltage  iand icurrent iwhich iis iAC iWaveform. iThe iRMS ivalue  iof iVoltage  iis 

i230 iVolts, iits ipeak  ivalue  iis i325.26 iVolts iand ithe  iCurrent iis i0.03 iAmpere ias ithe  iBattery iis ifully icharged. 

Output iof iSimulation iof iBridge iRectifier: 
 

Fig. i4: iOutput iVoltage iand iCurrent iWaveform iof iBridge iRectifier 

 
Output iCurrent iWaveform iof  iBridge  iRectifier iAs ishown iin  ithe  iWaveform, iIt iis ithe  iSimulated  iOutput iWaveform iof ithe iBridge 

iRectifier iwhich iis i DC iVoltage  iand iDc iCurrent. iThe iaverage  ioutput ivoltage  iofthe  iBridge iRectifier iis i207.06 iVolts, iand ithe  iaverage 

icurrent iis i0.002 iampere. 

Output iof iSimulation iof iBattery: 

 

 
Fig. i5: iOutput iWaveform iof i EV iBattery 

As ishown iin ithe iWaveform, iIt iis ithe  isimulated ioutput iWaveform iof iCharging iof ithe  iBattery,  iThe i Battery igets iCharged iup ito i430  

iVolt ias ithe  iState  iof iCharge  iof ithe iBattery  iis i50% iand ithe  icurrent iis iup ito i0.008 iAmpere. 

Power ifactor iImprovement iof iBattery: 

When ithe  iangle  ibetween iCurrent iand iVoltage  icomes inear i to ithe  iunity ithen iIt iis icalled ian iimproved ipower ifactor, iIn ithe  itapping iof 

ithe  i Boost iConverter, i the  i gate i pulse i is itaken i fromthe iclosed-loop ias ithe  iFeedback  iis itaken ifrom ithe  iOutput. iIn ithe  iFeedback 

icircuit, ithe  ilogic iis idesigned iin isuch ia iway ithat ithe  iswitching ioperation iof iMOSFET iis idone  iat iZero icrossing imeans icurrent  iand 

iVoltage  iis iremaining iin iphase  iand ithen ithe  ipower ifactor iget iimproved iin iBattery ias ithe  iLoad iis iBattery. 

Calculation iof iparameters:= 

 

 
Input iVoltage  i(RMS) i= i230 iVoltsVmax i

= iVRMS i*  i√2 

= i325.26 iVolts 
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Rectifier iCalculation: 

Vdc i
= i2Vm/π 

= i2*325.26/π 

= i207.06 iVolts 

Calculation iOf iDC-DC iConverter 

Lithium-ion-Battery i(Vout) i= i400 iVoltsVdc i
(Vin) i= i207.06 iVolts iDuty 

iCycle  iRatio i(D) i= i1-Vin/Vout 

= i1- i207.06/400 

= i0.5 

Capacitor i= i2000µF 

iInductor i= i0.3mH 

Advantages iof iPower iFactor iCorrection iDevice: 

1) Improves iPower iFactor. 

2) Improves iefficiency. 

3) Battery iget icharged iat irated ivoltage. 

CONCLUSION: 

As iwe  iassume  ithat  iour  ibattery ivoltage  imust  ireach iupto i400 ivolts,  ibut iwhen iwe iperformed iour  isimulation  iwe iobserve  ithat ithe  

imaximum  ireach iof  ibattery  iis  i430 ivolts. iAs i we igive  ithe  iInput iSupply  ias  i230  iVolts iAC i,  iIt iget iconverted  iinto iDC  iby  iusing iBridge 

i Rectifier i and i the i average  i value  i of i Rectifier i is i207.06  iVolt iDC  iso iit iget iStep  iup  ito  i400 iVolts iby iusing iBoost  iConverter i,  iso  iwe igot  

ithe  iresults  ias iper iour iexpectations. 

The iexpected ioutcome iof ithis ipaper iis ito iimprove  ithe  ipower ifactor iof ithe  iElectric  iVehicle  iBattery iby iusing ithe  iZero iCrossing  

iDetection itechnique  ias ithe  iFeedback  iis itaken ifrom ithe  ioutput iin ia iclosed iloop iand  iswitching  ithe  iMOSFET iat izero  icrossing ithus ithe  

iangle  ibetween ithe icurrent iand ivoltage  iwaveform ireduces iand ipower ifactor icomes inear ito iunity iand ithe  ivoltage  iis ialso iboosted iby 

iusing iboost iconverter, iThe iripple  iis ireduced iby iusing ithe  ismoothing icapacitor iwhich itransforms  ithe  iripple  ivoltage  iinto ismoothing 

iDC ivoltage. iThus ioverall  iefficiency  iof itheBattery iis iimproved iand ithe  iperformance  iof ithe  ibattery  ialso igets iimproved 
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