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MaharashtraInstituteofTechnology,
Laboratorymanual

Aurangabad
PracticalExperimentInstructionSheet

EXPERIMENTTITLE:TostudyandplotVICharacteristicsofSCR.

EXPERIMENTNO.:MIT(T)/ETC/________/01

Class:SYE&TC Department:Electronics&TelecommunicationEngineering

Laboratory:___________________ Location:________ Part-II Date:___/___/20___

ExperimentNo.1

Aim:TostudyandplotVICharacteristicsofSCR.

ApparatusRequired: Apparatus Quantity

1.Resistance470E,¼W 1

2.Resistance2K2,2W(onboard) 1

3.SCRTYN616(onboard) 1

4.Potentiometer5K 2

5.DigitalMultimeter 3

6.Nvis6530A 1

CircuitDiagram:

PreparedBy ApprovedBy
Mr.UmeshD.Shirale Dr.G.S.Sable
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BaseDiagramsof2N3669/70&TY604:

Theory:

ASiliconControlledRectifier(SCR)isafour-layerp-n-p-nsemiconductor

deviceconsistingofthreep-njunctions.Ithasthreeterminals:anode,cathode

andagate.Figure

(1)showstheSCRsymbolandasectionalviewofthethreepnjunctions.

PreparedBy ApprovedBy
Mr.UmeshD.Shirale Dr.G.S.Sable
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Whentheanodevoltagemadepositivewithrespecttothecathode,junctionsJ1

andJ3areforwardbiasedandjunctionJ2isreversebiased.TheSCRsaidtobein

theforwardblockingoroff-statecondition.Asmallleakagecurrentflowsfrom

anodetocathodeandiscalledtheoffstatecurrent.IftheanodevoltageVAKis

increasedto asufficientlylargevalue,thereversebiasedjunctionJ2would

breakdown.This is known as avalanche breakdown and the corresponding

voltage is called the forward breakdown voltage VBO.Since the othertwo

junctionsJ1andJ3arealreadyforwardbiased,therewillbefreemovementof

carriersacrossallthreejunctions.Thisresultsinalargeforwardcurrent.The

devicenow saidtobeinaconductingoronstate.Thevoltagedropacrossthe

deviceintheon-stateisduetotheohmicdropinthefourlayersandisverysmall

(intheregionof1V).Intheonstatetheanodecurrentislimitedbyanexternal

impedanceorresistanceasshowninfigure(2-a).

V-ICharacteristicsofSCR

Figure(2)showstheV-Icharacteristicsandthecircuitusedtoobtainthese
characteristics.

Theimportantpointsonthischaracteristicare:

LatchingCurrentIL

Thisistheminimum anodecurrentrequiredtomaintaintheSCRintheon-state

immediatelyafteraSCR hasbeenturned onand thegatesignalhasbeen

removed.Ifagatecurrent,greaterthanthethresholdgatecurrentisapplieduntil

theanodecurrentisgreaterthanthelatchingcurrentILthentheSCRwillbe

turnedonortriggered.

HoldingCurrentIH

Thisistheminimum anodecurrentrequiredtomaintaintheSCRintheonstate.

ToturnoffaSCR,theforwardanodecurrentmustbereducedbelowitsholding

currentforasufficienttimeformobilechargecarrierstovacatethejunction.If

theanodecurrentisnotmaintainedbelow IHforlongenough,theSCRwillnot

havereturnedtothefullyblockingstatebythetimetheanodetocathodevoltage

risesagain.Itmightthenreturntotheconductingstatewithoutanexternally

appliedgatecurrent.
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ReverseCurrentIR

Whenthecathodevoltageispositivewithrespecttotheanode,thejunctionJ2is

forwardbiasedbutjunctionsJ1andJ3arereversebiased.TheSCRissaidtobein

thereverseblockingstateandareverseleakagecurrentknownasreversecurrent

IRwillflowthroughthedevice.

ForwardBreak-overVoltageVBO

IftheforwardvoltageVAKisincreasedbeyondVBO,theSCRcanbeturnedon.

However,suchaturn-oncouldbedestructive.Inpractice,theforwardvoltageis

maintainedbelowVBOandtheSCRisturnedonbyapplyingapositivegatesignal

betweengateandcathode.

OncetheSCRisturnedonbyagatesignalanditsanodecurrentisgreaterthan

theholdingcurrent,thedevicecontinuestoconductduetopositivefeedback

evenifthegate
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signalisremoved.ThisisbecausetheSCRisalatchingdeviceandithasbeen

latchedtotheonstate.

CircuitDiagram:

Procedure:

1.Makecircuitconnectionsasshowninthefigureusingpatchcords.

2.RotatetheboththepotentiometerP1&P2inthefullycounterclockwise

direction,connectvoltmetertogate&groundtoreadVG &atanode&

groundtoreadVAK.

3.ConnectammeterbetweenR1andAnodetoindicatethecurrentIa&

betweenR2andCathodetoindicatethegatecurrentIG.

4.Switchonthepowersupply.

5.VarypotentiometerP2tosetthegatecurrentIgtoalowervalue

6.IncreaseanodevoltageVAgraduallybyvaryingPotentiometerP1.
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7.ObservethecurrentIAintheanodecircuit.Itshowsalmostzerocurrentat

theinitialstage.

8.AtcertainpointofanodecurrentIAshowssuddenriseandvoltageVA

readingfallsdown.ThisindicatesthefiringoftheSCR.

9.Ifthisnothappens,repeattheprocedurefrom step5forslightlyhigher

valueofgatecurrentIG.

10.TrythevariousvalueofgatecurrenttogetthefiringangleofSCR.

11.Keepingthegatecurrentconstantobservepreciselythefiringvoltageof

SCR&recorditintheobservationtable.

12.AlsorecordtheanodevoltageVA&anodecurrentafterfiringoftheSCR.

13.PlotthegraphofVAversusIA.

ObservationTable:

Sr.No.
Anodevoltage AnodecurrentIAatconstantgatecurrent

VA IG=__mA IG=__mA IG=__mA

1

2

3

4

5

6

7

8

9

10

11

12

13

14
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Conclusion:____________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

Question:

Q1.WhatisHoldingcurrentinSCR?
Answer…………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………

Q2.WhatisLatchingcurrentinSCR?
Answer…………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
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Q3.MentiontheapplicationsofS.C.R.?
Answer…………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………

RubricsforPracticalAssessment:

Cognitive(3) Affective(3) Psychomotor(3) Total(9)

SignofSubjectTeacher
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MaharashtraInstituteofTechnology,
Laboratorymanual

Aurangabad
PracticalExperimentInstructionSheet

EXPERIMENTTITLE:TostudyandplotVICharacteristicsofTRIAC.

EXPERIMENTNO.:MIT(T)/ETC/________/02

Class:SYE&TC Department:Electronics&TelecommunicationEngineering

Laboratory:___________________ Location:________ Part-II Date:___/___/20___

ExperimentNo.2

Aim:TostudyandplottheVICharacteristicsofTRIAC.

ApparatusRequired: Apparatus

Quantity

1.Resistance2K2,2W(onboard) 1

2.Resistance470E,1/4W 1

3.TRIACBT136(onboard) 1

4.Potentiometer5K 2

5.DigitalMultimeter 3

6.Nvis6530A 1

CircuitDiagram:
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PinDiagram ofBT136:

Theory:

TRIACstructure

ThestructureofaTRIACmaybeconsideredtobeaDIACwithanadditional

gatecontactprovidedtoenablecontrolofthedevice.Likeotherpowerdevices,the

TRIACisnormallymadeofsilicon.Ascanbeseen,theTRIACstructureconsistsofa

numberofdifferentareas-typicallyfourn-typeareasasshownandtwop-typeareas.

ATRIAC,orTriodeforAlternatingCurrentisanelectroniccomponentapproximatelyequivalent

totwosilicon-controlledrectifiers(SCRs/thyristors)joinedininverseparallel(paralleledbut

withthepolarityreversed)andwiththeirgatesconnectedtogether.TheformalnameforaTRIAC

isbidirectionaltriodethyristor.

Figure1TRIACbasicstructure
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Figure2TRIAC(a)EquivalentCircuit (b)Symbol

Thegatecontactismadetothep-baseregion,althoughthereisanadditional

n-typediffusionlayerplacedundermuchofthegate.TheTRIACoperationcanbe

viewedonanumberoflevels,showinghow theTRAICoperationinvariouscircuits

canbedesignedtoovercomesomeoftheissues.

TRIACoperation

Itcanbeimaginedfrom thecircuitsymbolthattheTRIACconsistsoftwo

thyristorsbacktobackbutwithacommongateterminal,andthecathodeofone

thyristorconnectedtotheanodeoftheother,andviceversa.Thisconfigurationis

morecorrectlytermedantiparallel.

Onabasiclevel,theoperationoftheTRIACcanbelookedonintheformatof

theantiparallelthyristors,althoughtheactualoperationatthesemiconductorlevelis

rathercomplicated.WhenthevoltageontheT1ispositivewithregardtoT2anda

positivegatevoltageisapplied,oneoftheSCRsconducts.Whenthevoltageis

reversedandanegativevoltageisappliedtothegate,theotherSCRconducts.Thisis

providedthatthereissufficientvoltageacrossthedevicetoenableaminimum

holdingcurrenttoflow.Intermsofthestructureofthedevice,anditsmoredetailed

operation,themainterminalsT1andT2arebothconnectedtopandnregionswithin

thedevice.Thecurrentpathdependsuponthepolarityofthevoltageacrossthemain

terminals.As there is considerable scope forconfusion,the device polarityis

normally described with reference to T1.In terms of its operation,the ON

characteristicsforaTRIACinanydirectionaresimilartothatofathyristor.However

asaresultofthephysicalstructureoftheTRIAC,thelatchingcurrent,holdingcurrent,

andgate
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triggercurrentvaryaccordingtothedifferenthalvesofthecycleandwhich"thyristor"

withintheTRIACisbeingused.

TRIACCharacteristics

WhenthevoltageontheT2ispositivewithrespecttoT1andapositivegate

voltageisapplied,theleftSCRconducts.Whenthevoltageisreversedthentheright

SCRconducts.Minimum holdingcurrent(Ih),mustbemaintainedinordertokeepa

TRIACconducting.ATRIACoperatesinthesamewayastheSCRhoweveritoperates

inbothforwardandreversedirection.Itcanbetriggeredintoconductionbyeithera

Positive(+)orNegative(-)gatesignal.

Figure3V-IcharacteristicsofTRIAC.

ObviouslyaTRIACcanalsobetriggeredbyexceedingthebreakovervoltage.Thisis

notnormally employed in TRIAC operation.The break overvoltage is usually

consideredadesignlimitation.Oneothermajorlimitation,aswiththeSCR,isdV/dt,

whichistherateofriseofvoltagewithrespecttotime.ATRIACcanbeswitchedinto

conductionbyalargedV/dt.

TRIACadvantagesanddisadvantages

WhenitisrequiredtoswitchbothhalvesofanACwaveform,therearetwooptions

thatarenormallyconsidered.OneistouseaTRIAC,andtheotheristousetwo

thyristorsconnectedbacktoback-onethyristorisusedtoswitchonehalfofthe

cycleandthesecondconnectedinthereversedirectionoperatesontheotherhalf

cycle.AstherearetwooptionstheadvantagesanddisadvantagesofusingaTRIAC

mustbeweighedup.
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Advantages Disadvantages

CanswitchbothhalvesofanAC
ATRIACdoesnotfiresymmetrically
on

waveform bothsidesofthewaveform
SinglecomponentcanbeusedforfullSwitchinggivesrisetohighlevelof
ACswitching harmonics due to non-symmetrical

switching
MoresusceptibletoEMIproblemsas
a
resultofthenon-symmetrical
switching
Caremustbetakentoensurethe
TRIAC
turnsofffullywhenusedwith
inductive
loads

TRIACapplications

TRIACsareusedinanumberofapplications.Howevertheytendnottobe

usedinhighpowerswitchingapplications-oneofthereasonsforthisisthenon-

symmetricalswitchingcharacteristics.Forhighpowerapplicationsthiscreatesa

numberofdifficulties,especiallywithelectromagneticinterference.However

TRIACsarestillusedformanyelectricalswitchingapplications:

�x Domesticlightdimmers

�x Electricfanspeedcontrols

�x Smallmotorcontrols

�x ControlofsmallACpowereddomesticappliances

�x Phasecontrol

�x Inverterdesign

�x ACswitching

�x Relayreplacement

TheTRIACiseasytouseandprovidescostadvantagesovertheuseoftwothyristors

formanylow powerapplications.Wherehigherpowersareneeded,twothyristors

placed in "anti-parallel"are almostalways used.The TRIAC is an electronic

componentthatiswidelyused in manycircuitapplications,ranging from light

dimmersthroughtovariousformsofACcontrol.Itisgenerallyonlyusedforlower

powerapplications,thyristorsgenerallybeingusedforthehighpowerswitching

circuits.
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CircuitDiagram:

Procedure:

1.Makecircuitconnectionsasshowninthefigureusingpatchcords.

2.RotatebothpotentiometerP1&P2fullyincounterclockwisedirection.

3.ConnectvoltmeteracrossGate&groundtoreadVg.&betweenMT2&

groundtoreadVMT2.

4.ConnectammeterbetweenMT2&R1toindicatethecurrentIT&other

betweenGate&R2toindicatethegatecurrentIg.

5.Switchonthepowersupply.

6.Puttheswitchon+35v.

7.VarythepotentiometerP2tosetthegatecurrentIgtoalowervalue.

8.IncreasevoltageVMT2graduallybyvaryingpotentiometerP1.

9.ObservethecurrentIMT2 intheanodecircuit.Itshowsalmostzerocurrentat
the

initialstage.
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10.Ifthisnothappens,repeattheprocedurefrom step8forslighthighervalue

ofgatecurrentIg.

11.AlsonotethevoltageVMT2&ITcurrentinobservationtable.

12.RotatePotentiometerP1fullyinclockwisedirection.

13.Puttheswitchtowards-35v&repeatfrom step6&notedownthereading

inobservationtable2.

14.PlotthegraphofVMT2versusIT.

ObservationTable:

I) ForwardCharacteristics

Voltage:+35V

CurrentIT(mA)atconstantvalueofgate

Sr.No. VoltageVMT2 current(whenswitchistowards35v)

Ig=__mA Ig=__mA Ig=__mA

1

2

3

4

5

6

7

8

9

10

11
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AI) ReverseCharacteristics

Voltage:–35V

Current–IT(mA)atconstantvalueofgate

Sr.No. Voltage–VMT2 current(whenswitchistowards–35v)

Ig=__mA Ig=__mA Ig=__mA

1

2

3

4

5

6

7

8

9

10

11

Conclusion:____________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________
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Question:

Q1.WhatisdifferencebetweenSCRandTRIAC?
Answer…………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………

Q2.WhataretheadvantagesanddisadvantagesofTRIAC?
Answer…………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………

Q3.ListtheapplicationsofTRIAC.?
Answer…………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………

RubricsforPracticalAssessment:

Cognitive(3) Affective(3) Psychomotor(3) Total(9)

SignofSubjectTeacher
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MaharashtraInstituteofTechnology,Aurangabad Laboratorymanual

PracticalExperimentInstructionSheet

EXPERIMENTTITLE:TostudyofDIAC&PlotitsV-Icharacteristics.

EXPERIMENTNO.:MIT(T)/ETC/________/03

Class:SYE&TC Department:Electronics&TelecommunicationEngineering

Laboratory:___________________ Location:________ Part-II Date:___/___/20___

ExperimentNo.3

Aim:TostudythecharacteristicsofDIAC&PlotitsV-Icharacteristics.

ApparatusRequired: Apparatus Quantity

1.Resistance1K,1W(onboard) 1

2.DIACDB3(onboard) 1

3.Potentiometer5K 1

4.DigitalMultimeter 2

5.Nvis6530A 1

CircuitDiagram:
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Theory:

TheDIAC isatwo terminaldevice,which can passcurrentin either

directionwhenthebreakovervoltageisreachedineitherpolarityacrossthetwo

terminals.ThebasicconstructionofDIACissimilartoTRIAC,butwithoutagate

terminalasshowninfig.1(a).

Itmaybenotedfrom thefigurethataDIACconsistsoftwo4-layerdiodes

connected in parallelbutin opposite directions.The fourlayersdiodesare

P1N1P2N2andP2N1P1N3isshowninthefigure.SincetheDIACconductsinboth

directions,thereforetheterminalsaredesignatedbynumbersinsteadofanode

andcathode.TheDIAChastwomainterminalsnamelyMT1andMT2.Fig.1(b)

showstheequivalentcircuitofDIAC,whichconsistsoftwofourlayerdiodes

connectedinparallelbutinoppositedirections.Fig.1(c)showstheschematic

symboloftheDIAC.

Figure1(a)BasicConstruction (b)Equivalentcircuit (c)Symbol

TheDIACcanpasscurrentineitherdirectiondependinguponthepolarity

ofvoltageacrossitsmainterminals.ItcanbeturnedONonlywhentheapplied

voltageacrossitsmainterminalsreachesthebreakovervoltage.Whenthe

appliedvoltagemakes
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theMT2positivewithrespecttoMT1,theDIACpassescurrentthroughthediode

P1N1P2N2from MT2toMT1asshowninfig.2(a).

However,iftheappliedvoltagemakestheMT2negativewithrespectto

MT1,theDIACpassescurrentthroughthediodeP2N1P1N3from MT1toMT2as

showninfig.2(b).TheDIACturnsOFFwhenthecurrentdropsbelowtheholding

value.ADIACisusedasatriggeringdeviceforTRIACinphasecontrolcircuits

suchaslightdimming,heatcontrolandspeedcontroletc.

V-ICharacteristicsofDIAC

Figure(2)showstheV-IcharacteristicsofDIAC.

Theimportantpointsonthischaracteristicare:

1.TheoperationofDIACisidenticalinbothdirectionsofconduction.

2.TheDIACdoesnotpassanycurrent,untiltheappliedvoltageofeither

polarityreachesthebreakovervoltage.
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3.Atthebreakovervoltage,theDIACturnsONandthecurrentthroughDIAC

increasesrapidlyasshowninfigure.

4.Theoperatingvoltageandcurrentsarethesameineitherdirection.

ThereforeDIACisasymmetricalbilateraldiode.

TheDIACsareavailablewithabreakdownvoltagerangingfrom 28Vto36V.

CircuitDiagram:

Procedure:

1.Makecircuitconnectionsasshowninthefigureusingpatchcords.

2.RotatetheboththepotentiometerP1inthefullycounterclockwise

direction,connectvoltmeteracrossT2&T1toreadVT2T1.

3.ConnectammeterbetweenT2&R1toreadthecurrentIT.

4. Switchonthepowersupply.

5.Puttheswitchon+35v.

6.IncreasevoltageVT2T1 graduallybyvaryingPotentiometerP1.

7.ObservethecurrentITinthecircuit.Itshowsalmostzerocurrentatthe

initialstage.
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8.AtcertainpointofVT2T1voltagedecreasesandammetershowssudden

riseintheITcurrentreading.

9.NotethevoltageVT2T1 &ITcurrentinobservationtable.

10.RotatePotentiometerP1fullyincounterclockwisedirection.

11.Puttheswitchtowards-35v&repeatfrom step6&notedownthereading

inobservationtable2.

12.PlotthegraphofVT2T1versusIT.

ObservationTable:

I) ForwardCharacteristics

Voltage:+35V

Sr.No VoltageVT2T1 IT=__mA

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15
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AI) ReverseCharacteristics

Voltage:–35V

Sr.No VoltageVT2T1 IT=__mA

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Conclusion:____________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________
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Question:

Q1.GivethedifferencebetweenDIACandTRIAC?
Answer…………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………

Q2.WhatisbreakdownvoltageofDIAC?
Answer…………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………

Q3.ListtheapplicationsofDIAC?
Answer…………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………

RubricsforPracticalAssessment:

Cognitive(3) Affective(3) Psychomotor(3) Total(9)

SignofSubjectTeacher
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MaharashtraInstituteofTechnology,Aurangabad Laboratorymanual
PracticalExperimentInstructionSheet

EXPERIMENTTITLE:ToStudyofClassCCommutationCircuit.

EXPERIMENTNO.:MIT(T)/ETC/________/04

Class:SYE&TC Department:Electronics&TelecommunicationEngineering

Laboratory:___________________ Location:________ Part-II Date:___/___/20___

ExperimentNo.4

Aim:ToStudyofClassCCommutationCircuit.

ApparatusRequired: Apparatus Quantity

1.Resistance2K2(1/4w) 2

2.Capacitor0.1uF(onboard) 1

3.SCRTYN616(onboard) 1

4.CRO 1

CircuitDiagram:

Fig.1ClassCCommutation
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Theory:

ClassC-Complementarycommutation(switchingachargedcapacitor

byaloadcarryingSCR):

TheclassCcommutationcircuitisshowninfigure1.Inthismethod,the

mainthyristor(SCRT1)thatistobecommutatedisconnectedinserieswiththe

load.An additionalthyristor(SCRT2),called the complementarythyristoris

connectedinparallelwiththemainthyristor.

Fig.2ClassCCommutationCircuit

CircuitOperation

A.Mode0:

[Initial-stateofcircuit]Initially,boththethyristorsare‘Off’.Therefore,the
states

ofthedevicesare

T1-‘Off’

T2-‘Off’

Ec1=0
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Fig.3WaveformsofClassCCommutationcircuit

B.Mode1:

WhenatriggeringpulseisappliedtothegateofT1,thethyristorT1is

triggered.Therefore,twocircuitcurrent,namely,loadcurrentIL andcharging

currentIcstartflowing.Theirpathsare:
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LoadcurrentIL;

Edc+—R1—T1—Edc-

ChargingcurrentIc;

Edc+—R2—T1—C+—C-—Edc-

CapacitorCwillgetchargedbythesupplyvoltageEdcwiththepolarityshownin
Figure

1.Thestatesofcircuitcomponentsbecomes

T1-‘On’

T2-‘Off’

Ec1=Edc

C.Mode2:

WhenatriggeringpulseisappliedtothegateofT2,T2willbeturnedon.As

soonasT2is‘On’,thenegativepolarityofthecapacitorCisappliedtotheanode

ofT1andsimultaneously,thepositivepolarityofcapacitorCisappliedtothe

cathode.ThiscausesthereversevoltageacrossthemainthyristorT1and

immediatelyturnsitoff.ChargingofcapacitorCnowtakesplacethroughtheload

anditspolarityreverses.

Therefore,chargingpathofcapacitorCbecomes

Edc+—R1—C+—C-—T2(a_k)—Edc_

Hence,attheendofMode2,thestatesofthedevicesare

T1-‘Off’

T2-‘On’

Ec1=-Edc

D.Mode3:

Now,whenthyristorT1,istriggered,thedischargingcurrentofcapacitor

turnsthecomplementarythyristorT2‘Off’.Thestateofthecircuitattheendof

thisMode3becomes
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T1-‘On’

T2-‘Off’

Ec1=Edc

Therefore,this Mode 3 operation is equivalentto Mode 1 operation.The

waveformsatthevariouspointsonthecommutationcircuitareshowninfigure2.

Anexampleofthisclassofcommutationisthewell-knownMcMurrayBedford

inverter.With the aid ofcertain accessories,this class is very usefulat

frequenciesbelow about1000Hz.Sureandreliablecommutationistheother

characteristicofthismethod.

CircuitDiagram:
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Procedure:

1.Makesurethatthereshouldnotbeanyconnectionsbypatchcordonthe
board.

2.Connect24VDCandgroundattheirindicatedposition.

3.ConnectAandKterminalofSCR1andSCR2from thecomponentblock

totheAandKterminalsofSCR1andSCR2oftheclassCcommutation

circuit.

4.Connect680EresistancestoRLandRofClassCcircuit.

5.ConnectG1andG2tothegateterminalsoftheSCR1&SCR2.

6.ConnectOscilloscopeacrossload.

7.Switch‘On’thepowersupply.

8.Setthegatesignal(G1&G2)atminimum pulsewidthandfrequency

usingPWM andFrequencyPotentiometer.

9.VarythefrequencyusingfrequencyPotentiometerandobservethe

waveform acrossloadandacrossSCR.

10.Plotthegraphofobservedwaveforms.

Conclusion:____________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________
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Questions:

Q1.WhyClassCCommutationiscalledComplementoryCommutation?

Answer…………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

Q2.ListtheCommutatingcomponentsusedinClassCCommutation?

Answer…………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

Q3.DescribeOperationofClassCCommutation?

Answer…………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

RubricsforPracticalAssessment:

Cognitive(3) Affective(3) Psychomotor(3) Total(9)

SignofSubjectTeacher
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MaharashtraInstituteofTechnology,Aurangabad Laboratorymanual

PracticalExperimentInstructionSheet

EXPERIMENTTITLE:Tostudyhalfwavecontrolledrectifierwithresistiveload.

EXPERIMENTNO.:MIT(T)/ETC/________/05

Class:SYE&TC Department:Electronics&TelecommunicationEngineering

Laboratory:___________________ Location:________ Part-II Date:___/___/20___

ExperimentNo.
05

Aim:Tostudyhalfwavecontrolledrectifierwithresistiveload.

ApparatusRequired: Apparatus Quantity

1.Resistance1K(10W) 2

2.SCR2P4M (onboard) 1

3.CRO 1

CircuitDiagram:
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Theory:

PhasecontrolledAC-DCconvertersemployingthyristorareextensivelyusedfor

changingconstantacinputvoltagetocontrolleddcoutputvoltage.Inphase

controlledrectifiers,athyristoristunedoffasACsupplyvoltagereversebiasesit,

providedanodecurrenthasfallentolevelbelow theholdingcurrent.Controlled

rectifiershaveawiderangeofapplications,from smallrectifierstolargehigh

voltage direct current (HVDC) transmission systems.They are used for

electrochemicalprocesses,manykinds ofmotordrives,traction equipment,

controlledpowersupplies,andmanyotherapplications.

AsshowninFig.(1),thesingle-phasehalf-waverectifierusesasinglethyristorto

controltheloadvoltage.Thethyristorwillconduct,ON state,whenthevoltage

vRTRispositiveandafiringcurrentpulseiRGRisappliedtothegateterminal.

Delayingthefiringpulsebyanangleαdoesthecontroloftheloadvoltage.The

firing angleα ismeasured from thepositionwhereadiodewould naturally

conduct.InFig.(1),theangleaismeasuredfrom thezerocrossingpointofthe

supplyvoltagevRsR.TheloadinFig.(1)isresistiveandthereforecurrentiRdR

hasthesamewaveform astheloadvoltage.Thethyristorgoestothenon-

conductingcondition,OFFstate,whentheloadvoltageand,consequently,the

currenttrytoreachanegativevalue.Theloadaveragevoltageisgivenby:
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Waveform:

CircuitDiagram:
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Procedure:

1.Connectcircuitasshowninfigure.

2.ConnectGR1signaltogateofSCR.

3.SwitchONthepowersupply.

4.ConnectoscilloscopeacrossSCR&observewaveform.

5.Connectoscilloscopeacrossloadresistance&observewaveform.

6.Plotthegraphofobservedwaveform.

Conclusion:____________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________
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Question:

Q1.Whatisthedifferencebetweenuncontrolledrectifierandphase
controlledrectifier?
Answer………………………………………………………………………………

…………………………………………….…………………………………………

…………………………………………………….…………………………………

………………………………………………………………….……………………

………………………………………………………………………….……………

………………………………………………………………………………….……

………………………………………………………………………………………

….……………………………………………………………………………………

…………………………………………………….…………………………………

Q2.ListtheapplicationsofPhasecontrolledrectifier?
Answer………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

RubricsforPracticalAssessment:

Cognitive(3) Affective(3) Psychomotor(3) Total(9)

SignofSubjectTeacher
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MaharashtraInstituteofTechnology,Aurangabad Laboratorymanual

PracticalExperimentInstructionSheet

EXPERIMENTTITLE:ToStudyofSCRbasedStep-UpChopperwithR load.

EXPERIMENTNO.:MIT(T)/ETC/________/06

Class:SYE&TC Department:Electronics&TelecommunicationEngineering

Laboratory:___________________ Location:________ Part-II Date:___/___/20___

ExperimentNo.
06

Aim:ToStudyofSCRbasedStep-UpChopperwithR load.

ApparatusRequired: Apparatus Quantity

1.Scientech2725 1

2.CRO 1

3.PatchChords

CircuitDiagram:

Theory:

Step-UpChopper

The chopper

configuration is slightly

smallerthanthe

offigureiscapableofgivingamaximum voltagethat

inputDCvoltage(i.e,E0<Edc).Therefore,thechopper
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ConfigurationoffigureiscalledasStep-UpChopper.However,thechoppercan

alsobeusedtoproducehighervoltageattheloadthantheinputvoltage(i.e.E0>E

dc).ThisiscalledasStep-UpChopperandisillustratedinfigure.
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CircuitConnectionDiagram:

CircuitDiagram:
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Procedure:

Makesurethatthereisnoconnectionontheboardinitially.

1.Switchonthepowersupply

2.SetthefrequencyofPWM pulsebyfrequencycontrolpotentiometerat1KHz

3.Switchofthepowersupply

4.Connectpowersupply+24V&Groundattheirindicatedpositions

5.ConnecttheSCRatchoppersectionin stepupchopperconfiguration

6.ConnectthePWM pulsefrom PWM circuittotheGate(G)oftheSCR

7.ConnectRloadatitsindicatedposition

8.Switchonthepowersupply

9.ConnectthemultimeterattheloadinDCmodevarythePWM control

potentiometerandobservetheoutputvoltageacrosstheload

Conclusion:____________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________
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Question:

Q1.DefineChopper.
Answer…………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

Q2.DescribeworkingofChopper?
Answer…………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

Q3.ListtheapplicationsofChopper?
Answer…………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

RubricsforPracticalAssessment:

Cognitive(3) Affective(3) Psychomotor(3) Total(9)

SignofSubjectTeacher
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MaharashtraInstituteofTechnology,Aurangabad Laboratorymanual
PracticalExperimentInstructionSheet

EXPERIMENTTITLE:ToStudyofParallelInverter.

EXPERIMENTNO.:MIT(T)/ETC/________/07

Class:SYE&TC Department:Electronics&TelecommunicationEngineering

Laboratory:___________________ Location:________ Part-II Date:___/___/20___

ExperimentNo.
07

Aim:ToStudyofParallelInverter.

ApparatusRequired: Apparatus Quantity

1.Scientech2718 1

2.CRO 1

3.PatchChords

CircuitDiagram:
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Theory:
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Figure1:ParallelInverter
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ConnectionDiagram:
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Figure2:Waveform associatedwithParallelInverter
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CircuitDiagram:

Procedure:
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ObservationTable:

Sr.No. Frequency OutputVoltage(Vrms)

Conclusion:____________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________
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Question:

Q1.DefineInverter.
Answer…………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

Q2.GivetheClassificationofInverter?
Answer…………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

Q3.ListtheapplicationsofInverter?
Answer…………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

RubricsforPracticalAssessment:

Cognitive(3) Affective(3) Psychomotor(3) Total(9)

SignofSubjectTeacher
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MaharashtraInstituteofTechnology,Aurangabad Laboratorymanual
PracticalExperimentInstructionSheet

EXPERIMENTTITLE:SpeedControlOfDCShuntMotor

EXPERIMENTNO.:MIT(T)/ETC/ElectricalMachinesLab________

Class:SYE&TC Department:Electronics&TelecommunicationEngineering

Laboratory:___________________ Location:________ Part-II Date:___/___/20___

ExperimentNo.08

Aim:SpeedControlofDCShuntMotor

[a]By varying field currentwith armature voltage kept

constant[b]Byvaryingarmaturevoltagewithfieldcurrent

keptconstant.

ApparatusRequired:

Apparatus Range Quantity

DCShuntmotor

DCVoltmeter (0-300V) 01No.

DCammeter (0-5Amp) 01No.

Rheostat (500Ω/1.2A) 01No.

Rheostat (110Ω/1.7A) 01No.

Tacho-meter,connectingwiresetc

CircuitDiagram:
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Theory:

Thevoltageinduced(backemf)inthearmatureofaDCmotoris

givenbyEb=V–IaRa,alsoEb=ΦZNxP/60A.

ThereforethespeedofDCmotorcanbechangedby

1)Varyingthevalueoffieldcurrent(i.e.Flux),bychangingthe

rheostatoffieldcurrent.

2)Varyingthevoltageappliedtothemotorarmatureby

rheostatinarmaturecircuit.

Procedure:

1. Connectionsaremadeasshownincircuitdiagram.

2. Avariableresistanceisconnectedinserieswiththeshuntfieldandarmature.

3. Atthetimeofstartingthemotorthefieldrheostatshouldbekept

minimum Positionandarmaturerheostatinmaximum position.

4. Fordifferentvaluesoffieldcurrent,thecorrespondingvaluesofspeed

are taken With the help oftacho-meter,keep the armature voltage

constant.Don‟tincreasethespeedmorethantheratedvalue.

5. Fordifferentvaluesofarmaturevoltage,thecorrespondingvaluesof

speedaretaken,keepingthefieldcurrentconstant.

6. Plotthegraphoffieldcurrentversusspeed.

7. Plotthegraphofflux(Voltage)versusspeed.

1)Byarmaturevoltagecontrolmethod(Fieldcurrentconstant)=
(------- )(Amp)

Sr.No. Armaturevoltage(V)Volt N-SpeedinRPM
1
2
3
4
5
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2)Byfieldcontrolmethod(Armaturevoltageconstant)=(-------)(Volts)

Sr.No. FieldCurrent(Amp) N-SpeedinRPM
1
2
3
4
5

Conclusion:____________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________
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Question:

Q1.StatevoltageequationofD.C.motorandDCGenerator.

.

Answer…………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………

Q2.WhatisthedifferencebetweenarmaturevoltagecontrolandFieldfluxcontrol?

Answer…………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………

…………………………………………………………………………………………

Q3.StatetheapplicationsofDCshuntmotor?

Answer…………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………………………

RubricsforPracticalAssessment:

Cognitive(3) Affective(3) Psychomotor(3) Total(9)

SignofSubjectTeacher
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MaharashtraInstituteofTechnology,Aurangabad Laboratorymanual
PracticalExperimentInstructionSheet

EXPERIMENTTITLE:StartingandreversingofDCshuntmotor

EXPERIMENTNO.:MIT(T)/ETC/ElectricalMachinesLab________

Class:SYE&TC Department:Electronics&TelecommunicationEngineering

Laboratory:___________________ Location:________ Part-II Date:___/___/20___

ExperimentNo.09

Aim:StartingandreversingofDCshunt
motor

ApparatusRequired:

Apparatus Quantity

DCMotor 01No.
Threepointstarter 01No.

Connectingwiresandetc..

Theory:

ThecurrentinarmaturecircuitisgivenbyV–Eb/Ra=Ia----(1)

IfaDCmotor,whichisatrest(N=0),isconnectedtoitsratedsupplyitdrawsa

verylargecurrent(asEb=0).

Ia(asstarting)=V/Rai.e.thecurrentislimitedbyarmatureresistance(Ra)only,

whichisnormallyverysmall.Thiscurrentismanytimesmorethantherated

currentofthemachineanddangerousforarmaturecircuit.Soatthetimeof

startingaDCmotor,thearmaturecurrenthastobelimitedsafevaluebysuitable

rheostatconnectedinserieswiththearmature.

Rs–Startingresistance,Ia(atstarting)=V/(Ra+Rs)----(2)
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Afterthemotorstarts,ageneratedvoltageappearsacrossarmatureterminal,(i.e.Eb
α

Ns).Thisvoltage isproportionalto speed,asthe field isconstantand in

oppositiontotheappliedvoltageIareducesaccordingtoequation(1).Afterthe

speedisreachRscanbegraduallyreducedtozero,bringingthemotortoits

normalrunningcondition.

A threepointd.c.motorstarterworksontheabovementionedprinciple.It

incorporatestheprotectionagainst“OverloadandNovoltcoil”.

IthasthreepointL,AandF.Connectionsaretobedoneasshowninfig-2.it

consistsofahandle,whichisprovidedwithsoftironpieceandstrongspring.

Thishandlewhenmovedagainstthespringforcemakescontactwiththebrass

arcandwithstudsconnectedtostartingresistance.Brassarcisconnectedto

the F terminalin series with coilknown as “No voltrelease”the starting

resistance(Rs)isconnectedinserieswitharmature,terminalLisconnectedin

serieswith“Overloadreleasecoil”asshownfig-2.

Whensupplyswitchisputonandthestarterhandleisslowlymovedclockwise,

theRswillbeinserieswitharmaturewillnotexceedthesafelimitofarmature

current.Atthefinal„ON‟positionthesoftironpieceisattractedbynovolt

releaseandtheforceofattractionisgreaterthanthespringforce.Thishelp

keepingthehandlein„ON‟positiontillthesupplyswitchedoff.Ifthesupply

voltagefails,thenovoltcoilstopattractingthesoftironpieceandhandlegoesto

offposition.This prevents the armature being connected to the supplyat

standstill,whenthesupplyisrestored.Overloadreleaseprotectsthemotor

againstexcesscurrent,whenmotorisoverloadedwhenthiscurrentbecomes

greaterthanthepredeterminedvalue,themagneticforcebecomessufficientto

attractasoftironpiece,whichshortcircuitsthecontactsC,C1thusshortingthe

no-voltrelease.

Thecurrentinno-voltcoilreducesanditselectromagnetsgetdemagnetizedand

itreleasesthehandletooffpositionandstopthemotor.
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Reversalofdirection:
Theory:

ThedirectionofrotationofdcmotorisgivenbyFleming‟slefthandrule.If

onlyfieldwindingconnectionisreversedorarmaturewindingconnectionis

reversed,thedirectionofrotationwillreverse.

Ifbotharmatureandfieldwindingconnectionisreversed,thedirection

remainsthesame.Thedirectionofrotationcanbecheckedbyapplying

F.L.H.R.

Experimentsetup:

DepartmentofElectricalEngineering20___-20___ Page7



Procedure:

1. Dotheconnectionasshowninfig-1

2. Switch„ON‟thedcsupplyandmovestartinghandlegraduallycut

outalltheresistancesuptotherunpositionofthestarter.

3. Notethedirectionofrotation.

4.Repeatthesteps1to3fortheconnectionasperfig.-2to4andnotethe

directionofarmature.

Observationtable:

Direction(Clockwise
Sr.No. Particulars or Speed(rpm)

anticlockwise)
1 Connectasinfig.1
2 Reversefieldwindingonlyfig.2

Reversearmaturewindingonly
3 fig.3
4 Reversebotharmatureandfield

windingfig.4

Conclusion:____________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

DepartmentofElectricalEngineering20___-20___ Page8



Question:

Q1.Whatistheeffectofchangeinterminalsofthearmatureonspeeddirection

ofdcshuntmotor?.

.
Answer…………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………

Q2.Howwillthearmaturecurrentandtheoutputpowerofadc

shuntmotorschangewithincreasingload?

Answer…………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………

…………………………………………………………………………………………

Q3.WhichMotorgenerallycalledconstantspeedmotor?

Answer……………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………

…………………………………………………………………………………………

RubricsforPracticalAssessment:

Cognitive(3) Affective(3) Psychomotor(3) Total(9)

SignofSubjectTeacher
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MaharashtraInstituteofTechnology,Aurangabad Laboratorymanual
PracticalExperimentInstructionSheet

EXPERIMENTTITLE:TostudyDCshuntmotorStarter

EXPERIMENTNO.:MIT(T)/ETC/ElectricalMachinesLab________

Class:SYE&TC Department:Electronics&TelecommunicationEngineering

Laboratory:___________________ Location:________ Part-II Date:___/___/20___

ExperimentNo.10

Aim:TostudyDCshuntmotorStarter

Theory:

IfDCmotorisatrest,isconnectedtotheratedsupply,itdrawsaverylargecurrent.

Thisisbecausethecurrentinitsarmaturecircuitislimitedbythearmatureresistance

(Ra)only,whichisnormallysmall.Thiscurrentisnormallymanytimesmorethanthe

ratedcurrentofmachineandisdangerousforarmaturecircuitaswellasforthe

supplycable.So,atthetimeofstartingadcmotor,thecurrentinthearmaturecircuit

hastobelimitedtoasafevalue.Thiscanbeachievedbyconnectingasuitable

startingresistance(Ra)inserieswiththearmatureasshowninfig.-1

Fig-1DCshuntmotorwithaseriesresistanceofRsinarmaturecircuit.Withsuitable

startingresistance(Ra)inarmaturecircuit,thearmaturecurrentatthetimeofstarting

islimitedbytotalresistance(Rs+Ra)andissafe.
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Afterthemotorstarts,ageneratedvoltageappearsacrossarmatureterminals.This

voltageisproportionaltothespeed,asthefieldisconstant,andisinthearmature

circuitreducesandisgivenby

WhereVistheDCvoltageappliedandEbisbacke.m.f.thisbacke.m.f.isproportional

tothespeedofthemotor.Withincreaseinspeed,thereisanincreaseinbacke.m.f.

andbecauseofthis,thereisareductionofarmaturecurrent.Thefinalspeed,which

themotorattains,issuchthatthearmaturecurrent(Ia)developsatorquewhichisjust

abletorotatethemotoratthatparticularspeedagainsttheloadandnofurther

acceleration is possible.Afterthis speed is reached,the resistance Rs can be

graduallyreducedtozero,bringingthemotortoitsnormalcondition.

Threepointstarter:A threepointstarterofdcshuntmotorworksontheabove

mentionedprincipleandincorporatesadditionalfeaturessuchasprotectionagainst

“Overload”and“novolt”.

Athreepointstarterasshowninfig-2hasthreeterminals.L,AandF.terminalLis

connectedtothepositiveterminalofsupplyline,AtoarmatureandFtoshuntfield.It

consistsofahandlewhichisprovidedwithasoftironpieceandastrongspring.This

handlewhenmovedagainsttheforceofspringmakescontactwiththebrassarcand

withstudsconnectedtothestartingresistance.Brassarcisconnectedtotheterminal

Finserieswithcoilknownas„no voltrelease‟.Thestartingresistance(Rs)is

connectedinserieswiththearmature.TerminalLisconnectedinserieswithoverload

releasecoilasshowninfig-2.

Forstartingthemotor,thestarterhandleismovedtothefirststud.Attheposition,the

currentdrawnbyshuntfieldisnormalandthestartingcurrentdrawnbythearmature

is-

Themotorthusstartswithoutexceedingthecurrentlimit,andthespeedislow.After

afew seconds,thehandleismovedtosecondstudinwhichcase,apartofthe

resistanceinthearmaturecircuitiscutoffandduetothis,thespeedofthemotor

increases.Thehandlethenmovedtonextpositionandgraduallyisbroughttofinal

positioncuttingalltheresistance.atthisposition,themotorrunsatnormalspeed.

Thisisknownas„ON‟position.
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In“ON”position,thesoftironpieceprovidedonhandleisattractedbythenovolt

release,andtheforceofthespringactingagainstit.Thishelpinkeepingthehandlein

“ON”position,tillthesupplyisswitchedOFF.Ifthesupplyvoltageisfails,thenovolt

coilstopsattractingthesoftironpieceandthehandlegoestoOFFposition.This

preventsthearmaturebeingconnectedtothesupplywiththemotoratstandstill,

whenthesupplyisrestored.

Overloadreleaseprotectthemotoragainstexcesscurrentwhichwillpassthroughthe

armature.When the motoris overloaded.Fullarmature currentpasses through

overloadreleasecoil.Whenthiscurrentbecomesgreaterthanthepredetermined

value,themagneticforcebecomessufficienttoattractasoftironpiece„S‟which

shortcircuitthecontactsCC‟,thusshortingthenovoltrelease.Thisreleasesthe

handlewhichgoestotheOFFpositionandstopsthemotor.

ThreepointstarterDiagram
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Conclusion:____________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

Question:

Q1.Whydoesstarterrequiredformotoratstarting?

.

Answer…………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………

Q2.Explainaworkingofthreepointstarter?

Answer…………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………

…………………………………………………………………………………………
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Q3.Whatisthedrawbackofthreepointstarterswhichisovercomeinfourpointstarters?

Answer……………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………

…………………………………………………………………………………………

RubricsforPracticalAssessment:

Cognitive(3) Affective(3) Psychomotor(3) Total(9)

SignofSubjectTeacher
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MaharashtraInstituteofTechnology,Aurangabad Laboratorymanual
PracticalExperimentInstructionSheet

EXPERIMENTTITLE:TOSTUDYSPEEDCONTROLOFINDUCTIONMOTORBYV/FCONTROL

EXPERIMENTNO.:MIT(T)/ETC/ElectricalMachinesLab________

Class:SYE&TC Department:Electronics&TelecommunicationEngineering

Laboratory:___________________ Location:________ Part-II Date:___/___/20___

ExperimentNo.11

Aim:Tostudyspeedcontrolofinductionmotorbyv/fcontrol.

Apparatus:Inductionmotor:3HP,415V,50Hz,4.7Amp,1440rpm,3phasedelta

connectedsquirrelcageinductionmotor.

1.ControlpanelhavingthreephaseVFDdrive,with

a)Ammeter-(A.C.)-0-5A

b)Voltmeter-(A.C.)-0-300V

c)Inbuiltfrequencyindicator

Theory:Athreephaseinductionmotorispracticallyaconstantspeedmotorlikeadc

shuntmotor.Butthespeedofthedcshuntmotorcanbevariedsmoothlyjustbyusing

simplerheostats.Thismaintainsthespeedregulationandefficiencyofthedcshunt

motor,butincaseofthreephaseinductionmotoritisverydifficulttoachievesmooth

speedcontrol.Andifthespeedcontrolisachievedbysomemeans,theperformanceof

theinductionmotorintermsofitspowerfactor,efficiencygetsadverselyaffected.For

inductionmotor,N=Ns(1-S)from thisexpressionitcanbeseenthatthespeedofthe

inductionmotorcanbechangedeitherbychangingitssynchronousspeedNsorby

changingtheslips.So,theparameterslikeR2,E2arechangedthantokeepthetorque

constantfortheconstantloadconditionmotorreactsbychangeinitsslip,effectively

itsspeedchanges.Thespeedoftheinductionmotorcanbecontrolledbytwomethods.

1.from statorside

2.from rotorside
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From statorsideitincludes:-

a.ControllingsupplyfrequencytocontrolNscalledv/fcontrol.

b.Supplyvoltagecontrol.

c.ControllingnumberofstatorpolestocontrolNs.

d.Addingrheostatsinstatorcircuit.

From rotorsideitincludes:-

a.Addingexternalresistanceinrotorcircuit.

b.Cascadecontrol.

c.Injectingslipfrequency,voltageintotherotorcircuit

SupplyFrequencyControlorV/FControl:

ThesynchronousspeedisgivenbyNs=120f/pThusbycontrollingsupplyfrequency

smoothly,thesynchronousspeedcanbecontrolledoverawiderange.Thisgives

smoothspeedcontroloftheinductionmotor.Buttheexpressionfortheairgapfluxis

givenbyΦg=[1/(4.44K1Tph1)]*(v/f)Thisisaccordingtotheemfequationofthe

transformerwhere,K=statorwindingconstantTph1=statorturnsperphaseV=supply

voltagef=frequency(supply)Itcanbeseenthatfrom hisexpressionifthesupply

frequencyfischanged,thevalueofairgapfluxalsogetsaffected.Thismayresultinto

saturationofstatorandrotorcores.Suchasaturationleadstosharpincreaseintheno

loadcurrentofmotor.Hence,itisnecessarytomaintainairgapfluxconstantwhen

supplyfrequencyischanged.

Inthismethod,supplytotheinductionmotorrequiredisvariablevoltage,variable

frequencysupplyandcanbeachievedbyanelectronicscheme.Thenormalsupply

availableisconstantfrequency,constantvoltagesupply.Theconverterconvertsthis

supplytothedcsupply.ThisdcsupplyisthenGiventotheinverter.Inverterconverts

thistovariablefrequencyvariablevoltageifselectingproperfrequencythev/fratiois

maintainedconstantandspeedcontrolofthreephaseinductionmotorisachieved.The

inverterisnothingbutVVVFD(variablevoltagevariablefrequencydrive).Whenusing

linefrequencycontrolmethodtomaintainmotortorqueconstant,thelinevoltage

shouldbechangedindirectproportiontothefrequency,i.e.iffrequencyisincreased

thesupplyvoltagemustalsobeincreasedandviceversa.Thisisnecessarytomaintain

constantfluxinairgaptogetsatisfactorymotorperformance.
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TheVVVFdriveshowninfig.givesthenearlyconstantV/Fratioandmaintainstheflux

constant. Under this condition the maximum developed torque will remain

approximately constantand the outputpowerwillvary approximately in direct

proportionwithspeedofmotor.

Procedure:-

1)Makealltheconnectionsasshowninfig.withswitchinoffposition.

2)SwitchonthepowersupplyandstartthemotorbypressingSTARTbuttononVVVF
drive.

3)SetthefrequencyonVVVFDto50Hzandnotedownthecorrespondingvaluesof
stator

voltageusingvoltmeterandmotorspeedusingtachometer.

4)TocontrolthespeeddecreasethevaluesoffrequencyonVVVFDstepbystepand

notedownthecorrespondingreadingsofstatorvoltageandmotorspeed.

5)StopthemotorbypressingSTOPbuttononVVVFD,switchoffthepowersupplyand

removealltheconnectionsproperly.

OBSERVATIONTABLE:-

Sr.No. Frequency(Hz) Voltage(Volts) Speed(rpm) V/FRatio

01

02

03

04

05

Conclusion:____________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________
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Question:

Q1.Writedownthemethodsofinductionmotorspeedcontrol?

.

Answer…………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………

Q2.WritetheprocedureforsettingfrequencyonVVVFD?

Answer…………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………

…………………………………………………………………………………………

RubricsforPracticalAssessment:

Cognitive(3) Affective(3) Psychomotor(3) Total(9)

SignofSubjectTeacher
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MaharashtraInstituteofTechnology,Aurangabad Laboratorymanual
PracticalExperimentInstructionSheet

EXPERIMENTTITLE:TOSTUDYSPEEDCONTROLOFINDUCTIONMOTORBYV/FCONTROL

EXPERIMENTNO.:MIT(T)/ETC/ElectricalMachinesLab________

Class:SYE&TC Department:Electronics&TelecommunicationEngineering

Laboratory:___________________ Location:________ Part-II Date:___/___/20___

ExperimentNo.12

Aim:Speedreversalofthreephaseinductionmotorbychangingphasesequence.

Apparatus:-

1)ThreephaseInductionmotor
2)Tachometer
3)Voltmeter(0-600V)
4)Ammeter(0-5A)

Theory:Themethodofchangingthedirectionofrotationofaninductionmotordepends

onwhetheritisathree-phaseorsingle-phasemachine.Inthecaseofthreephases,

reversaliscarriedoutbyswappingconnectionofanytwophaseconductors.Inasingle-

phasesplit-phasemotor,itisachievedbychangingtheconnectionbetweentheprimary

windingandthestartcircuit.Single-phasesplit-phasemotorsthataredesignedfor

specificapplicationsmayhavetheconnectionbetweentheprimarywindingandthe

startcircuitconnectedinternallysothattherotationcannotbechanged.Also,single-

phaseshaded-polemotorshaveafixedrotation,andthedirectioncannotbechanged.

When phasesequenceofthreephaseinduction motorisRYB themotorcan be

assumedtoberotatinginanticlockwisedirection.Butasweinterchangethepositionof

anytwophasesi.e.YRBthentherotationofinductionmotorreversestoclockwise

direction.Theconnectiondiagramsforinterchangingthesequencesofanytwophases

areshowninfollowingfigures.
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CircuitDiagrams:-
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Procedure:-

1)Firstofallmakeassurethesequenceofphases.

2)Maketheconnectionaspercircuitdiagram fig.1

3)Assuretheproperconnection

4)Switchonthepowersupplyandstartthemotor

5)Verifythedirectionofspeedandnotedown.

6)Stopthemotorandswitchoffthemainsupply.

7)Makeaspercircuitdiagram fig.2

8)Assuretheproperconnection

9)Switchonthepowersupplyandstartthemotor.

10)Verifythedirectionofspeedandnotedown,repeatthesameprocessforfig.3and
fig.4

OBSERVATIONTABLE:-

Sr.No. Phasesequence DirectionofRotation

Conclusion:____________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________
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Question:

Q1.Whytherotationofthreephaseinductionmotorgetschangedafterchanging

phasesequence?

Answer……………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………

Q2.Therotationoffollowingmotorcanbechangedbychangingphase
sequence,DCseriesmotor

SynchronousMotor
ThreephaseInductionMotor
Both(b)&(c)

Allofabove

Answer……………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………

RubricsforPracticalAssessment:

Cognitive(3) Affective(3) Psychomotor(3) Total(9)

SignofSubjectTeacher
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