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Question1

Therearetwotypesofharmonicsandtheyareoddharmonicsandeven

harmonics.Oddnumberssuchas3,5,7,etc,aretheoddharmonicswhile

evennumberssuchas2,4,6,etc,aretheevenharmonics.Butharmonic

number1isusedasthefundamentalfrequencycomponentoftheperiodic

wavewhileharmonicnumber0isusedforeitherrepresentingtheconstant

ortheDCcomponentofthewaveform.

EFFECTSOFHARMONICSONMOTORSANDGENERATORS

Generatorsandmotorsareadverselyaffectedbyharmonicsinthe

networkstowhichtheyareconnected.Typicaleffectsare:

1. Increasedheatingdueto ironandcopperlosses attheharmonic

frequencies

2. Higheraudiblenoiseemissionascomparedwithsinusoidal

excitation

3. Harmoniccurrentsintherotor

Theharmoniccurrentsnotedabovearecausedbyharmonicsinthestator

winding, whichwillproduceharmoniccurrents intherotor,e.g.,5th-and

7th-orderstatorharmonicswillproduce6th-orderrotorharmonics,while

11th-and13th-orderstatorharmonicswillproduce12th-orderrotor

harmonics.



Theserotorharmoniccurrentswillresultin increasedrotorheatingand

pulsatingorreducedtorque.

Question2

AlternatororgeneratorarmaturewindingisalwaysconnectedinSTARnot

inDELTA.Weknowthatrotatingmagneticfiledintheairgapcanonlybe

createdifthephasewindingandphasecurrentsare120º displacedfrom

eachotherinthespaceandtimerespectively.Thiscanbeachievedeither

instarconnectionordeltaconnectionarmaturewindinginthealternator.

Butstarconnectionisalwayspreferredoverthedeltaconnectionduetoits

advantages.

AdvantageofSTARConnectionofGeneratorArmatureWinding:

GeneratorArmatureWindingisconnectedinSTARtoachievetechnicalandeconomical

advantages.Followingaresomeoftheadvantages:

1)STARconnectionprovidesaneutralpoint.Thisneutralpointisveryimportantfrom

thestabilitypointofviewofgenerator.Generally,theneutralpointisgroundedthrough

NGR(NeutralGroundingResistor). Neutralgrounding providesapathfortheflow of

circulatingcurrentduringtheunbalancedloadingconditionofgenerator.Inadditionto

this,italsoprovidesapathfortheflowofzerosequencecurrentduringthesingleline

togroundfault/doublelinetogroundfault.Furthermore,groundingofneutralpoint

maintainsthevoltageofhealthyphasetothenormalphasevoltage.



Iftherewerenoneutral,thevoltageofthehealthyphaseswouldhavebeenincreased

duringthegroundfault,whichmayeventuallyleadtoinsulationfailureofthehealthy

phases.Thusa singlelineto ground fault mayresultin threephasefaultdueto

insulationfailure.

Also,thegroundingofneutralthroughNGRlimitsthevalueoffaultcurrentandhence

damagetothe statorarmaturewinding.

2)TheinsulationrequirementinSTARconnectionisless.Sincephasevoltageis1/√3

times i.e.57.7% (100 /√3 = 57.7%)ofthe line voltage,therefore the insulation

requirementofphasewindingreduces.Thisisagreatadvantagefrom economicpoint

ofview.

Sincethegeneratedemfinphasewinding,

Ef=√2πfNØ

whereN=Numberofturns

3)InSTARconnectionPhasevoltage=LineVoltage/√3,whereasphasevoltage=line

voltagein DELTA connection.Thereforeforgenerating thesamelinevoltage,the

requirementofnumberofturnsin STARconnection ofarmaturewindingwillbelessas

comparedtoDELTAconnection.



4)STARconnectioneliminatesthetriplenharmonicsinthegeneratedterminalvoltage

ofgeneratorarmaturewinding.

Question3

ThearmaturewindingisstationaryinALTERNATORS(LARGE)because

Ifwe'vearmatureonrotor,rotorwithhighinertiarequiresahighinitialtorqueaswellas

runningtorque.

Weneed3to4brushes(3phase3wiresystem or3phase4wiresystem,etc)onshaftin

ordertocollecthighpower.Itmayleadstosparkingaswellasfrictionallosses

Becausearmatureismorebulkyforhighpowergeneration.

Advantageofhavingfieldwindingonrotor

 Onlytwobrushesarerequiredonshaft(forDCexcitation)

 lowinertiacomparatively.

Advantagesofhavingarmaturewindingonstator



 Powercollectionissimplefrom stationaryarmature

 Lesslossatpowercollection.

Question4

BrushlessAlternators

Brushlessalternatorsarebettersuitedformorelong-term,constantusage

becausetherearenobrushestoreplaceorfix,andhavefewerinternal

partsthatcanbedamaged.Youmaybeaskingyourself,“Howdothey

movetheelectricalcurrentthen?”Abrushlessalternatorhastwosetsof

rotorsthatspintogethertogenerateandtransfertheelectricalcurrent.But

howdoesitaccomplishmovingthecurrentwithoutbrushes?Abrushless

alternatorhasasecond,smallergeneratorontheendoftheequipment

insteadofbrushes,whichitusestotransferanyelectricalcurrent.Thisis

animmediateadvantageoverabrushedalternatorbecausethereareno

brushestoreplaceorrepair,savingyoulongterm moneyandtime.A

disadvantageofabrushlessalternator,however,isthemuchhigherinitial



cost,asopposedtoabrushedalternator.Thisismostlybecauseofthe

higheramountofmaterialsusedinabrushlessalternator.Brushless

alternators,however,arealsomoresuitedtobeyourprimary

alternator/generatorandaremorecapableoflong-term use.Inthelongrun,

youwillsavemoneybybuyingabrushlessalternator,butkeepinmindthat

it’saninvestmentbecauseofthehighercostwhencomparedtoabrushed

alternator.

Whetheryou’relookingforaquickandcheapshort-term brushedalternator,

oramoreadvancedandexpensivelong-term solutionbrushlessalternator,

alwayskeepinmindhowmuchpoweryouneedtogenerateaswellasyour

budget.Youshouldn’tfeelpressuredintospendingmoremoneyjustfora

long-term alternator,buttheworst-casescenarioisunderestimatingjust

howmuchpoweryourjobrequires


