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ABSTRACT 

 

—Eliminating ithe ileakage icurrent iis ione iof ithe imost iimportant iissues ifor itransformerless ithree 

iphase iphotovoltaic i(PV) isystems. iIn ithis ipaper, ithe ileakage icurrent ielimination iof ia ithree-phase 

ifour-leg iPV iinverter iis iinvestigated. iWith ithe icommon imode iloop imodel iestablished, ithe 

igeneration imechanism iof ithe ileakage icurrent iis iclearly iidentified. iDifferent itypical icarrier-based 

imodulation imethods iand itheir icorresponding icommon imode ivoltages iare idiscussed. iA inew 

imodulation istrategy iwith iBoolean ilogic ifunction iis iproposed ito iachieve ithe iconstantcommon 

imode ivoltagefor ithe ileakage icurrent ireduction.Finally ithe idifferentmodulation imethods 

iareimplemented iand itestedonthe iTMS320F28335DSP i+XC3S400FPGAdigital icontrol iplatform. 

iThe iexperimental iresults.The itransformer iless iinverter itopologies iSolar icells iproduce idirect 

icurrent ielectricity ifrom isun ilight iwhich ican ibe iused ito ipower iequipment ior ito irecharge ia 

ibattery. iThe ifirst ipractical iapplication iof iphotovoltaic iwas ito ipower iorbiting isatellites iand iother 

ispacecraft, ibut itodaythe imajority iof iphotovoltaic imodules iare iused ifor igrid iconnected ipower 

igeneration. iIn ithis icase ian iinverter iis irequired ito iconvert ithe iDC ito iAC. iThere iis ia ismaller 

imarket ifor ioff-grid ipower ifor iremote ihave isuperior iefficiency ithanks ito isaving itransformer ibut 

ithere isemiconductor idevices istill ihardswitching istated ipresent i.A ifamily iof iZCT itransformer iless 

iinverterwithsinusoidal iPWM imodulation iis ideduced iby iusing ifuzzy ilogic icontroller i 

 

 

1. INTRODUCTION 

 

Now idays ithe idistributed iPV igeneration 

isystem ihas ireceived ia ibetter iapplications iin 

ithe iindustrial iand icommercial. iComparing 

iother iconfigurations, itransformer iless itype 

ihas ibecome imore ipopular. iSupported ithese 

ideserves, isome iresearchers ishall ipursue ihigh 

ipower idensity itransformerless iPV 

igridconnected iinverters iby iraising ithe iswitch 

ifrequency. iWanting iback, ithis ideveloping 

itrend ican imatch ithe ideveloped iroute iof iDC 

iswitch iprovides iin i3C i(Computer, 

iCommunication iand iclient iElectronic) 

ibusiness, ifor ihis ior iherswitch ifrequencies 

ihave ialready ireached imegacycle iper isecond 

ilevel ipresently. iHigh ifrequency itransformer 

iless iPV igrid-connected iinverters imay iaffect 

ifrom ihigh ilosses, icooling istresses, iand iEMI 

inoises. iObviously, isoft-switching itechnique 

iis ione iin iall ithe iforemost iexcellent i 

 

 

 

techniques ito iscale iback ior iperhaps itake 

iaway ithe iswitch ilosses, iand ito idegrade ithe  

iswitch istresses, ilike idi/dt iand 

idv/dt.Typically, iexisted isoft iswitch 

itechniques imay ibe iroughlycategorized iinto i2 

isorts: ithe isnubber-type ialong iwith ithe 

iresonant itanks iand ialso ithe icontrol-type 

imistreatment iswitch madulation imethods. iIn 

ipast iliterature, ithere ihave ibeen ia ilots iof 

isnubber-type isoft iswitch itopologies iobtained 

ifrom iSi iControlled iRectifier i(SCR) 

icommutating ibranches. iThe imain ithing iwas 

iat ijoining idesired ioptions ifrom ieach iPWM 

iand iresonant iconverters iwhereas iignoring 

itheir iindividual idisadvantage. iNotably, iin 

ikeeping iwith ior iwhile inot iactive ipower 

idevices, ithe isnubber-type isoft iswitch 

itechniques imay ibe imore iclassified ibecause 

ithe iactive isnubber-type iand ipassive 

isnubbertype. i iIn iactive-snubber-types, ithe 

iresonanttanks iwillsolely ibe iengaged 
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ithroughout iswitch iconditions iof ihigh-

frequency iswitches. 

 iPV isystems iare iused ito isupply iThe 

iGenerated ielectrical ienergy iinto igrid 

i.Renewable ienergy isources iare ikey iissues 

iin ithe iattemptto iaddress ienergy iproblems 

iamong ithe iall ienergy isources. iSolar ienergy 

ione iof ithe imost iup ito idate itechniques 

i.however iapplications iare ilimited iby 

irelatively ihigh icost iin icomparison iwith 

itraditional isources.today‟s iword ineeds imore 

ienergy idue ito iskyrocketing ipopulation 

iindustries i.hence irenewable ienergy iplays ian 

iimportant irole ito iensure ia ibetter ifuture 

i.solar ienergy ihas igreatest irole iin ipresent 

itend ibecause ifree ifrom ipollution. iand igreen. 

ipv igrid isystems iare itwo itypes ithey iare 

iusually iembedded iwith ilow i-or ihigh 

iefficiency itransformer inevertheless ithe 

itransformer irequires ifew inumber iof ipower 

istages i.and ithus i, ithe idesign iof ihighly 

iefficientand ilow icost iand ismall-size 

iinverters i.become idifficult itask i.on iother 

ihand iit iis ipossible ito iremove itransformer 

ifrom ithe iinverter iin iorder ito ireduce ithe 

ilosses i,size iand icost iof ithose isystems, 

inamely itransformer iless ipv isystems i. iAll 

ithe itransformer iless ipv isystems iare 

idesigned ibased ion ithe icondition iwhen 

iCMV iis iconstant. iThroughout ithe idifferent 

iswitching istates. iIn itransformer iless 

ipvinverters, ithe imain idesign icriterion iis ito 

ireduce ithe ileakage icurrent. iFlowing ithrough 

icapacitance ithrough ithe iground. iIn irecent 

iyears, igrid iconnected isystems ihave ibecome 

imore iand imore iwide ispread iin iprivate iand 

icommercial iapplication.Non iisolated iinverters 

iwith idecreased ino iof icomponents i.High 

iefficiency iare ipreferred ichoices ifor ithese 

iapplications iwhere,power idensity, icost,weight 

iand ireliability iare icritical iissue.Its iefficiency 

ican ireach i97% iwith iunipolar ipulse iwidth 

imodulation imethod. iHowever igenerates ia 

icommon imode ivoltage iwith iamplitude iof 

ihalf iinput ivoltage. iAt ithe iswitching 

ifrequency iat ithe isilicon igallium in itypes. 

2. EXISTING iSYSTEM 

The idistributed ielectrical idevice isystems, 

ithat iwere ithe iupdated iversion iof ithe irecent 

iisolated ielectrical idevice isetup, iwere iin 

ioperation isupported ithe iprinciple iof ithe 

iexhausting ishift iTechnique. iWithin ithe 

iexisting isystem iit iabsolutely iwas ichanged 

iwith ithe iimplementation iof ia ielectrical 

idevice iless isystem isetup, ihowever ithe 

iexhausting ishift imethodology iwas 

imaintained. 

Transformerless iphotovoltaic i(PV)inverters 

ihave ibeen ireceiving imore iand imore 

iattention idue ito ismall isize, ilow icost iand 

ihigh iefficiency. iBut ithe ileakage icurrent 

iarises idue ito ilack iof igalvanic iisolation. iThe 

ileakage icurrent iisprone ito iresult iin ithe 

ielectromagnetic iinterferences iand ipotential 

isafety iproblems. iTherefore, ithe ileakage 

icurrent ishould ibe ilimited ibelow ithe iVDE 

i0126-01-01standard iof i30 imA[1]. 

3. PROPOSED iSYSTEM 

A iLoss-Free iswitch i(LFS) ithought isupported 

ithe iH6-I itopology iis iplanned, ithat iis 

iengaging iin ihigh ipower idensity ielectrical 

idevice iless iPV igrid iconnected iinverters. iA 

iresonance imechanical iphenomenon iwith ithe 

iself-compensation imode iis imeant, iand ione 

ior itwo iof ithe iresonant itanks iwith ithe 

iselfcompensation imode iarea iunit iobtained 

isupported ithe iH6-I. iThey iare iready ito 

iatone ifor ithe iloss iof ithe iresonant itanks 

iexactly. iThe iZCS iconditions iarea iunit 

iobtained ifor iall ipower iswitches iin ieach iof 

iactivates iand iswitch ioff iprocesses ibelow 

iunity ipower iissue icondition. iOn ithe iother 

ihand, ithe iZCS i iput ioff iof ithe ifreewheeling 

idiodes iis iachieved inaturally iin iorder ithat 

ithe ireverserecovery idownside iis ieased. iBy 

iintegration ithe iresonant itank iand iclamping 

idiodes iwith isaving ione idiode, ithe 

ifreewheeling iclamping ioperate iis iachieved 

isynchronously iin iorder ithat ia icontinuing 

icommon-mode ivoltage iis icompleted iat 

iswitch ifrequency iscale. iAnd iconjointly iwith 

ithe iemployment iof iSEPIC icircuit iduring 

ithis isystem ithat iacts ias ieach ia iBuck-Boost 

iconvertor i& iassociate iLC ifilter, iwe iare 
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iable ito ibring ihome ithe ibacon ia ibetter 

ioffervoltage irating iand ican ialso ieliminate 

ithe iresults iof iharmonics iand idistortions 

ithanks ito ivoltagenoises, ifall, ibusybodied 

isignals, ietc. 

4. BLOCK iDIAGRAM 

 

 

Fig.1. iWorking iblock idiagram. 

WORKING 

In ithis isystem, ithe ivoltage isupply iis ito ibe 

iobtained ias ia iDC ipower iprovide ithrough 

ithe ialternative ienergy ivia ithe iassociated iPV 

ipanel. iThe ipanel iprovides iassociate idegree 

iunregulated iprovide iof ipower, itherefore 

iwe've igot iinstilled ia iSEPIC icircuit i(Buck- 

iBoost iConverter) ifor ithe iboosting iofvoltage 

ilevels. iThe iSEPIC icircuit iconsists iof 

iassociate idegree iintegrated iLC ifilter ithat 

ihelps iin ieliminating iany iunwanted 

idistortions ior iharmonics i(like inoise isignals) 

iwithin ithe ifrequency ilevel. iTherefore iit 

iprovides ia iclean, iartless, ihigh ilevel ivoltage 

iprovide ithat iis ibeing ifed ito ithe isoft 

iswitchcircuit iconnected ito ithe iH6-inverter 

iunit. iHere, ithe ifirst iobjective iof ithe iswitch 

icircuit iis ito iproducea iswitch itransient 

i(Turn- iOn i& iTurn-Off) ibeneath ithe izero 

icurrent istate ii.e. iall ithe iIGBT ipower 

iswitches iare ieither iturned iON ior iOFF 

ibeneath ithe izero icurrent iunity ipower iissue 

icondition. i 

Therefore iit ieliminates ithe ilikelihood iof 

ilosses ioccurring ibecause iof ielectrical 

iphenomenon inoises. 

ADVANTAGES 

• iUses irenewable ienergy. 

• iCheaper ithan ithe itraditional itechnique. 

• iSimpler imodule. 

• iNo ielectrical icharges iin iterms iof ivalue. 

• iEco-friendly iinstrumentality. 

• iThe ireverse irecovery icurrent iof 

ifreewheeling iclamping idiodes iis iless 

iseverity, iwhichminimizes ithe ireverse 

irecovery iloss iand itherefore ithe iEMI inoise. 

• iThe iZCS iclose iup iof ithe ifreewheeling 

idiodes iis iobtained ieffectively. 

• iUsing iSEPIC icircuit, iwe iare iable ito 

imanagement ithe ifrequency ipulse iby 

iproviding ia ivariable idelay itime iwithin ithe 

controller iunit. 

5. APPLICATIONS 



International Journal of Engineering Management Science 
 
 VOLUME-2 ISSUE-5 

 ISSN : 2799-18 

 

4 
 

• iHigh ifrequency ielectrical idevice iless iPV 

iinverters. 

• iUnity ipower iissue iapplication. 

• iGrid isystems iand iPower igeneration iunits. 

CONCLUSION 

The iH6-I ielectrical iconverter iis iused 

iemploying ia iSEPIC icircuit iand ipowered iby 

ialternative ienergy. iThis ieco-friendly 

iinitiative imay ibe iused ifor inative iinverters 

iand imotor iapplications. iThe iprojectedmodel 

iis ienforced ivictimization iapplicable 

ihardware imentioned iwithin ithe itext iand 

ialso ithe iresults iobtained iarea iunit 

isatisfactory. iThe ifrequency ivariations 

iachieved ivictimization iour imodel iis iof ithe 

iorder iof i50-60Hz. iThe iDC ipower isupply ito 

ithe iSEPIC icircuit imay ibe ia iphotovoltaic 

icell i(PV) ipanel. iThe imodel imay ibe 

ichangedconsistent iwith ispecific inecessities 

by iever-changing ithe idelay iamount iwithin 

ithe iPIC imicrocontroller ito irealize ilarger 

idegree iof ifrequency ivariations. 

A ireasonable ivoltage ilevel iand ifrequency 

ivary imay ibe iachieved ivictimization iour 

iprojected imodel. ithough ithe imodel iworks 

iwell inormally ipurpose iapplications, ia 

iadditional iversatile iversion icould ialso ibe 

ideveloped ifor igiant iscale iapplications. 

istandard iisolated ielectrical idevice iless 

isystems iusesthe iexhausting ishift itechnique, 

iand idoesn'tincorporate iany itype iof ia 

imicrocontroller iunit. iThe iLoss-Free ishift 

i(LFS) itechnique ibased imostly} ielectrical 

idevice iless iPV-H6 ielectrical iconverterhas 

iseveral ibenefits ithan iCheaper ithan ithe 

itraditional itechnique, iless icomplicated 

imodule, iNo ielectrical icharges iin iterms iof 

ivalue, iEco-friendly iinstrumentation, ipollution 

ifree imodule. 

Further, ithe imodel imay ibe icreated ia 

iintelligent isystem iby iincorporating iIOT 

ifunctionalities iand ia ifurthercharge istorage 

iunit. i 
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