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Abstract-Automationorautomaticcontrolistheuseofvariouscontrolsystemsforoperating 

equipmentsuchasmachineryandotherapplicationswithminimalorreducedhumanintervention. 
Someprocesseslikespeedcontrolanddirectionalcontrol,etchavebeencompletelyautomated. 
ACmotorsusedinindustriesforvariousoperationsduereliable,lowcostandsimpleoperations. 
Theimplementationofconditionmonitoringsystem forthe3-phaseinductionmotorbasedon 
programmablelogiccontroler(PLC)&Supervisorycontrolanddataacquisition(SCADA) 
technologyisdescribed.Altherequiredcontrolandmotorperformancemonitoringdatawilbe 
takentoapersonalcomputerbySCADASoftwareWonderwareInTouchviaPLCRSLinxandRS 
500logixforfurtheranalysis. 
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1.Introduction 

 
Intoday’sworldindustriesdemandprocessautomationinalsectorsbecause 
automationresultsisincreaseinoutput(production)andqualityofproductand 
alsoreductionincost[6].Thepurposeofthisprocess,tochangethedirectionof 
athreephaseinductionmotorrotationwiththehelpofPLCandSCADAwhichis 
fulyautomated[3].Acontrolprogram hasbeendeveloped,inaccordanceof which PLC 
continuously monitors the inputs and activates the outputs 
accordingly.Bythiswecancontrolthedirectionofmotorbysitinglocationfrom 
thefield.Asweareusingthreephaseinductionmotorduetoitssimplicityand 
lowcost.Wecanoperatethemotormanualyaswelasremotely.Thiscanbe 
accomplishedbyusingtwocontactorsonefortheforwardorclockwisedirection 
andotherforthereverseoranticlockwisedirection.Alsorelayswhichisusedto 
controlthePLCsignalwhichisinDC.Asthesupplyof230voltACisgiventothe 
SMPS.SMPSconvertsthis230VoltACinto24voltDC,thissignalsaregivento 
theplcunit.PLC unitisoperatesonlyon24voltDCsupply.thissignalsare 
requiredtoonlyactuatetherelay.ThenRelaygives230ACsupplytothe 
contactorandcontactorgivesthissignalstoinductionmotorandmotorstarts 
rotatinginforwarddirectionandviceversaforreversedirectionbygivinga 
commandtotheplcprogrammingthroughcontrolroomcomputer.  
Thus,PLC provesthemselvesasaveryversatileandeffectivesystem in 
industrialcontrolofelectricdrives[5]. 

 
2.THREEPHASEINDUCTIONMOTOR :Thedevicewhichconvertselectricalenergyinto 
amechanicalenergyisknownaselectricmotor.ForACoperation,mostwidelyused 
motoristhreephaseinductionmotorasthistypeofmotordoesnotrequire 
anystartingdeviceorwecansaytheyareselfstartinginductionmotors.For  
understanding,theprincipleofthreephaseinductionmotor,theessentialconstructional  
featureofthismotormustbeknowntous.Ithastwomajorparts:[2] 

 
Stator:Statorofinductionmotorismadeupofnumbersofslotstoconstructa3-phase 

windingcircuitwhichisconnectedto3phaseACsource.The windingofmotoris 

arangedinsuchamannerintheslotsthattheyproducearotatingmagneticfieldafter 
3Ph.ACsupplyisgiventothem[2]. 

 
Rotor:Rotorofthreephaseinductionmotorconsistsofcylindricallaminatedcorewith 

paralelslotsthatcancarryconductors.Conductorsareofheavycopperoraluminum 

barswhichfitineachslot&theyareshort-circuitedbytheendrings.Theslotsarenot 
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paraleltotheaxisoftheshaftbutareslotedalitleskewedbecausethisarangement 

reducesmagnetichummingnoise&canavoidstalingofthemotor[2]. 
 
 

 

3.PROGRAMMABLELOGICCONTROLLER(PLC): 
 

APLCisacomputerapplicationusedtocaryoutcontrolofvariousoperationsin industries.Thewel-
knownandcommonapplicationsofPLCarecontrolofprocessflow, 
controlofmovementsofmachinery,remoteoperationofprocessandeasyinstalation 
atdrasticsitesetc.PLChave input-outputmodule,CentralProcessingUnit,inbuilt 
SMPSandaMonitordisplay.Byusinginputmodule,PLCtotakeinputinanyformand 
thenforwardittoCPU.ThenCPUperformednecessaryactionaccordingtoladderlogic 
andoutputistakenfromoutputmodule.PLCalsohasmemorytousewhichisavailable 
inCPU.Inthisproject,AlenBradleymicrologix1100seriesB.  
LadderDiagramandthePLC:  
Theladderdiagramhasandcontinuestobethetraditionalwayofrepresent-inelectrical  
sequencesofoperations.Thesediagramsrepresenttheinter-connectionoffielddevices  
insuchawaythattheactivationorturningON,ofonedevicewilturn ONanother  
deviceaccordingtoapredeterminedsequenceofevents. 

 

 

4.SUPERVISORYCONTROLANDDATAACQUISITION:SCADAstandsforSupervisory 

ControlandDataAcquisition.SCADAreferstoasystemthatcolectsdatafromvarious 

sensorsatafactory,plantorinotherremotelocationsandthensendsthisdatatoa 

centralcomputerwhichthenmanagesandcontrolsthedata.ThetermSCADA thatis 

usedbroadlytoportraycontrolandmanagementsolutionsinawiderangeofindustries. 

OneofthekeyprocessesofSCADAistheabilitytomonitoranentiresystem inreal 

time[4].Themainpurposesfortheuse ofaSCADAsystemwouldbetocolectthe 

neededdatafromremotesitesandeventhelocalsite,displayingthemonthemonitorof 

themastercomputerinthecontrolroom,storingtheappropriatedatatotheharddrive 

ofthemastercomputerandalowingthecontroloffielddevices(remoteorlocal)from 

thecontrolroom.SCADAsystemsareequippedtomakeimmediatecorectionsinthe 

operationalsystem,sotheycanincreasethelife-periodofyourequipmentandsaveon 

theneedforcostlyrepairs.Italsotranslatesintoman-hourssavedandpersonnel 

enabledtofocusontasksthatrequirehumaninvolvement[1]. 
 

 

5.BlockDiagram: 

Proposedsystem blockdiagram showninFig.1anditconsistsoftwopower 

supplies,oneis230Vandotheris440V.The230Vsupplyfrommainisconverted 
into24VDCanditisgiventothePLCunit.Thesecondsupplyfrommain440Vis 
directlygiventotheSMPS.ThePLC(ProgrammableLogicControler)unitinthe 
blockdiagramisusedtocontroltheSCADAandthroughtheSMPSthemotoris 
controled.[2]  

 
 
 
 
 
 
 
 
 

 

fig(1):Blockdiagramofworkingofproject 
 
 
 
 

 

http://www.jetir.org/


© 2019 JETIR May 2019, Volume 6, Issue 5                                                              www.jetir.org  (ISSN-2349-5162) 

JETIRBV06079 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 357 
 

6.Ratings 
 

Thetableno.(1)ratingsofthreephasesquirrelcageinductionmotorsisgiveninthe 
tables. 

 

    Tableno(1) 

Voltage HP Sped Phase Frequeny Curentrating(Ampere) 

(Volts)    (Hz)  

  (rpm)    
      

415 3 1440 3 50 4.9 
       

 

7.LadderDiagramm: 
 

Theladderdiagram languageisasymbolicinstructionsetthatisusedtocreatePLC 
programs.Theladderinstructionsymbolscanbeformatedtoobtainthedesiredcontrol 
logic,whichisthenenteredintomemoryladderdiagramshowninfig(2).   

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

fig(2):LadderDiagram 

 

7.ConnectionDiagram: 
 

Theconnectiondiagramrepresentsthebasicconnectionofmotor.Terminal-1of 
forwardandreversecontactorsisshortandconnecttosupplyL-1.Terminal-2of 
bothcontactorsareshortandconnecttothesupplyL-2AndTerminal-3ofthe 
contactorsalsoconnecttosupplyline-L.Outputsofcontactorisconnectto 
motoroutputs.Referfig(3).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig(3)ConnectionDiagram 
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