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ABSTRACT

Theproposalaimsattogivingasolutiontotheproblem oflow

poweroutputbydesigningapowergenerationsystem that

maximizespoweroutputbymountingtheturbineonaD.C

generatorwithasuitablecoupling.Thisgeneratoristhen

connectedtothewaterpipe.Theturbineisdesignedtogenerate

electricitybyconvertingkineticenergyfrom waterflowsto

electricenergy.Theuseofthistechnologyprovessustainableas

itworksunderminimum maintenance.Inthisproposalis

includedtheconceptualapproach,resultsadconclusionsarrived

atvalidatingthesignificanceofconductingthisresearch.In

includebutnotlimitedtotheadvantageofthesystem asa

solutiontolowpowergeneration.
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INTRODUCTION

Atthebeginningofthenewmillennium,theworldenergy

consumptionincreasedrapidlywithmorethanthreequarterof

thisconsumptionmainlycomingfrom thefrom thefossilsfuel.

Amongtherenewablesourcesofenergylikethesolar,

biomass,hydroelectricandwind,hydroelectricpowerisrated

veryreliableasitisgeneratedfrom mostefficientmeansthat

ishydroelectricpowerplantsthatthatproduceelectricenergy.

Waterplaysplayacriticalrolebytheyareusedtoturnthe

turbines.Todothis,waterisharnessthroughcollectingitin



hydroelectricdam.Itisthenpassedthroughaturbinethrough

apenstockandthenallowedoutftheturbineinatailrace.This

turbineconsistsofashaftthathassomebladesattachedtoit.

Thesebladesarerotatedwhenwaterpassesthroughit

creatingarotationalforce.

Beingthebackofanyhydroelectricpowergenerationplant,the

D.Cgeneratorconvertsmechanicalenergytoelectricalenergy.

Theelectricalenergycanthenbetransmittedanddistributed.

Anelectricgeneratordoesthisbyspinningarotorthatwillin

term turntheturbine.Atypicalrotorconsistsofashaftwith

fieldwindings.Anexcitationvoltageiscreatedwhentherotor

rotatescreatingcurrentontoastator.Thiscurrentis

magneticallyinducedwhileastatorisringthatiscylindricalin

natureandisseparatedfrom therotorbyanairgap.



Hydroelectricpowergeneratedvariesdependingonthelevelof

technologyused.Withtoday’simprovedtechnology,it’s

possibletogeneratepowerfrom amicrogeneratorbyuseof

lowflowandlowheadparameters.Todemonstratehowthis

technologyhasrevolutionizehydroelectricpowergeneration,

thisproposalusesasmallmodeldesignedbyusedofa2Lt

watercontainerthatactsasadam,thecontaineris300mm

tall,whilea1000mm pipewithavalveandhasaninternal

diameterof5mm connectsthecontainerholdingwatertothe

turbine.Themodelhasanelectricgeneratorconnected.



LITERATURESURVEY

Accordingto(Edwards,2008),thesystem canproduce

approximately400wattsatconstantrate.Thismeans9.6

kilowattscantheproducedperday.Aexampleofthisthe

hydropowergenerationsystem installedbyCounterLake

GuestRanchthatusedthelowflowandheadparameters.The

system containsofaturbinewithbatteries,D.Cgenerator,load

controllerandinverter.Thesearethemaincomponentsofthe

system.Asproposedinthesystem thesystem advantageis

theabilitytoproducemorepower.

Inhisextensiveresearchinthisfield,BillKelseyhascomeup

withhydroelectricsystemsthataresmallinnature.Inthe

system areturbinesfeedbyunstatedflowthatis

approximately30feetwithwaterrunningthrough275feetand

4inchdiameterpipe.Kelseysystem produces3.6kW hours

daily(Garman,1986).Itisworthnotingthattheefficiencyof



thesystem wasenhancedbyincreasingthediameterofthe

PVCpipesasdonebyKelsey.Thisdoublestheoutputasthe

frictionbetweenthewaterandpipeisreduced.Kelseydidn’t

howeverencounterproblemswithhissystems.Usealternators

withbrushesdidn’tworkwellasthebrushesworeout.

JosephHartvigsenaccordingto(Hartvigsen,2008)managed

tobuildhisownmicrohydroelectricsystem.Thesystem has

96’headand6’’diameterpipe.Buryingofthepipeisessential

toavoidfreezinghencemaintaininggrade.Hartvigsenhasits

pipeburied4’downdependingontheterrain.Increasedpower

supplyasnegativeeffectsasmanybatteriesasdestroyed

throughovercharging.Thisjustifiestheneedforcharge

controllertocontrolthis.Onaverage,theplantgenerates800

wattsatthepowerhouse.



CONCEPTUALDESIGN

Fortheprojecttobecomplete,theproposalhasbeen

designedasillustratedintheabovediagram.Thisisbasically

designedintheabovesimplewayasitalsoasaneducational

toolusedtoeducatethegeneralpublic.Itshouldthereforebe

madeeasyandsimpletounderstand.Thiswillalsoenablethe

peopletorelateittothereallifeexperiences.Tofurtherjustify

thisisadetaileddescriptionofproposedconceptualdesigned.

Intheaboveproposedhydroelectricpower,anexperimental

workissetalongsidetheprojectintheprojectsite.The

experimentismeanttoserveasaneducationaldisplayto

educatethegeneralpubliconhowtheprojectisintendedto

work.Intheexperiment,a2ltcontainerisusedtoholdthe

water.Thisactsasadam usedtoharnesswater.Thetankis

300mm long.Thoughnotdrawntoscale,thisheight



represents30feetontheactualdam thatwillbeusedtostore

thewater.

Apipe1000mm longintheexperimentactsasthe275feet

longPVCpipethatconnectsthewatertanktotheturbine.The

pipehasavalvefittedonitthatisusedasacontrollerto

controltheamountofwatertobereleasedtotheturbine.Pipe

isapproximately5mm initsdiameter.Thisrepresents0.3m

inactualproject.TheexperimentalworkalsocontainsaD.C

generatorfittedtotheturbine.Thismotorconverts

mechanicallyenergytoelectricalenergy.



HYDROSYSTEM OVERVIEW

Asintendedinitsdesignthepurposeoftheprojectisto

provideenergythatisrenewablethroughuseofwaterto

produceelectricity.Theprojectwillalsoactasaneducational

displaytobeusedtoinform thepublicontypeofenergy

producedandhowit’sproduced.Itseffectsonthe

environmentwillalsobeenlightened.Thereisapoweroutput

thatisproduceproducedbythegeneratorandisdetermineby

theequationbelow:

Kw−hr=q(H−Hf)eT

Whereq=thedischargeofastream incubicfeetforevery

second;

H=thegrossheat,measuredinfeet;



Hf=theheatlostinthetailraceandconduitsystem;

e=thestationefficiency,expressedinform ofanequation.

T=aperiodoftimeinhours;

Asthedatawascollected,theobtainedflowwasnearlythe

baseflowforthecreek.Thiswasfoundtobeapproximately

290GMP.From thisdata,thelowestpowerwascalculatedto

bearound400W,whichwillallowfortheadjustmentofthe

generatorandtodeterminethesizeofthenozzleandthepipe

(Baker,1991).From energysystem sanddesign,itwas

foundedthatthemaximum flowfrom thenozzleofthe

generatorwasaround428GMP[8].Itwastherefore,

determinedthatthepowerfrom generatedfrom thegenerator



is1.2KW.However,thiscalculationwascalculatedusingan

efficiencyof50percentforthegenerator.

Inorderforthisdesigntobeaccomplished,thereisaneedto

havea4’’supplyfrom thegeneratortothepowerhouse,where

thegeneratorwillbeput.Theintakeofthepipeneedtobe

coveredbythefilteroragratetomakesurethatnodebris

goestothesupplyline(Baker,1991).Thepipeisalsorequired

tohaveavalvethatshutsattheintakeinordertoallowforthe

generatororpipemaintenance.Itisalsopreferredthatthe

intakebesuppliedbysomekindofaweir.



BATTERYSYSTEM

Therearethreebatteriesforthisapplicationinthisproject

research:leadacid(Wetcell),gelcell,andabsorbedclassmat

(AGM).Therearesomeotherseveralcriteriathathavetobe

consideredwhenchoosingthetypeofbatterytobeusedfor

thisapplication.Thepurposeofthebatteryistoproducethe

surgepowerrequiredtooperatetheappliances(Garman,

1986).Thisbatterycouldalsobeusedtodischargeahigh

percentageoftheirstoredenergyandalsomustbereadyto

rechargeagaintoaccomplishanothercycle.Thereisanother

typeofbatterycalled‘’DeepCycle’’batterywhichisspecifically

designedforthistask.Itissaidthatthisbatterywillbekeptin

thepowerhouseattheproposedsite.Thepowerhousemight

bepoorlyinsulatedandisnotdirectlyheatedfrom anysource.



GRIDTIESYSTEM

Thegridtiesystem sharesvariousmajorcomponentsofthe

offgridsystem.Withthissystem,theinverterandthe

generatorfrom thegridsystem arepreferred(Garman,1986).

Sincethegridtieexists,thebatterybankisofnoany

importance.Therearesomemanystipulationsthatneedtobe

metbythiswaterturbinebeforetheinstallationofthesystem

(Baker,1991).



Construction

ThemostfrequentlyusedFranciswaterturbineisshownbelow.

Thiscanbedesignedwithdifferentcomponentslikethemain

shaft,operatingring,waterguidingdevice,spiralcase,guidevane,

stayring,runner,drafttube,headcover&fluidinlet.The

constructionofthewaterturbineisshownbelow.



FrancisWaterTurbineConstruction

Thisisacombinationofbothreaction&impulseturbine,where

thebladesinthisturbineturnwithbothimpulse&reactionwater

supplyforcesothatitgenerateselectricityveryefficiently.In

hydropowerstations,thistypeismostfrequentlyusedfor

electricityproductionwithinhydropowerstations.

Therearetwoturbinesflowpatternsbasedonworkinglikeradial

flow&axialflow.AnAmericancivilengineerlikeJamesB.

Franciscameupwithanideabycombiningbothturbineslike

impulse&reactionwherewatersuppliesradicallyintotheturbine

&axiallyexits.





WaterTurbineWorkingPrinciple

TurbinesarefundamentallyworkbasedonIsaacNewton’sthird

lawbecausethislawstatesthatforeachactionthereisalsoan

equivalentandreversereaction.Generally,Turbinesarefixedin

positionsooncewatersuppliesthroughoutitthenthereisadrop

withinforceatthebacksideofeverybladethatpushesthe

turbinetorevolve.Forwaterorair,theworkingprincipleissimilar,

themedium willmovefaster,thepressureisgreater&theturbine

spinswillbefaster.



WATERTURBINEINFORMATION

Ifyouareluckyenoughtohaveawatercourseacrossyour

property,suchasastream,river,orifyouareluckyenoughto

ownanoldwatermill,waterturbinesareanidealsolutionfor

providingreliablelong-term renewableenergy.

Mostsitesvaryconsiderablyinflowbetweenwinterandsummer,

reflectingthedifferencesinrainfall.Itisimportanttomakesure

thattheflowissufficienttoruntheturbine,andifyouwish

extractmaximum powerfrom thewaterturbinesite,itisoften

desirabletoinstalltwowaterturbines,switchinginthesecond

machine,whenthewaterflowallows.Alternatively,atwinnozzle

waterturbinemaybeused,whichincorporatesavalvetoisolate

thesecondnozzlewheninsufficientflowisavailabletorunboth

nozzles.

HighHeadWaterTurbinesare10metresheadofwaterandover

Medium HeadWaterTurbinesare3–15metresheadofwater

LowHeadWaterTurbinesare1.8–3metresheadofwater



WESUPPLYVARIOUSWATERTURBINESFROM 300W

Sunecocanusuallyprovideaturbinewhichwillallowyouto

generateasignificantproportiononyourelectricityneeds.Evena

modestflowofwatermaybecapableofprovidingallofyour

electricityandheatingneeds,oralternatively,youcansellthe

excessenergybacktotheNationalGridatattractiverates.

Sunecowaterturbineshaveanoutputof220vAC,andhavea

builtincontrolregulatorwhichmaintainsaconstantelectrical

loadontheturbine,regardlessofpowerconsumption–this

providefrequencystabilityandavoidsvoltagegoingtoohigh

whenthereisnopowerdrawnfrom theturbine.Wesellarange

ofturbinesincludingkaplan(forlowhead),crossflowandturgo

(forhighhead).Infact,withsuitablemodificationstojetsize,itis

possibletoutilizetheSunecoturgowaterturbinesatveryhigh

head,makingitaviablealternativetothepeltonturbine.Wehave

arangeofturbines,looselydividedinto‘high’,‘medium’and‘low’

headcategories.

Clickheretoviewourturbinerange

Clickheretogetmoreinfoonhighheadwaterturbines





Youcaneasilycalculatetheavailablepowerforawaterturbinesiteusing

thefollowingequation:Power(watts)=Head(m)xFlow(litres/sec)x9.81

(gravitationalconstant‘g’)Atypicalwatertowireefficiencyisaround70%,

soyoushouldmultiplytheresultby0.7togettheactualamountof

electricitythatyoucanexpectfrom thesite.Mostsitesvaryconsiderablyin

flowbetweenwinterandsummer,reflectingthedifferencesinrainfall.Itis

importanttomakesurethattheflowissufficienttoruntheturbine,andif

youwishextractmaximum powerfrom thewaterturbinesite,itisoften

desirabletoinstalltwoturbines,switchinginthesecondmachine,whenthe

waterflowallows.Alternativelyatwinnozzlemachinemaybeused,which

incorporatesavalvetoisolatethesecondnozzlewheninsufficientflowis

availabletorunbothnozzles.Byreducingthejetdiameteronourwater

turbines,itispossibletooperatethem withheadsofover100m.

Ourwaterturbinesarelightweight,andsmallinphysicalsize,andyetable

tosupplyhighqualityelectricity,regulatedintermsoffrequencyand

voltagebytheirowninternalvoltagestabilisationcircuitry.Theyarebased

on‘Turgo’runners,whichprovideanidealalternativeforthePeltonwheel

atlowerheads.Themedium headturbines,forexample,incorporatea

‘dumpload’ballastheatingelementinthedraughttube,whichuseswater-

coolingtoensurethattheloadontheturbineremainsconstant.The

turbinemaybeoperatedforyearswithminimalmaintenance,althoughitis

necessarytoapplygreasetothebearingsonyourwaterturbineusingthe

greasecapacoupleoftimesamonth,toensurealonglife.

500W turbineoperatingata110m headsite(withcustom 8mm jet)



PleasevisitourotherHydrowebpagesforfurtherinformationon

estimatingyourHydropotential,feasibilitystudies,abstraction

licensing,system designandinstallation.maintenance.



WaterTurbineTypes

Theworkingoftheturbinemainlydependsondifferentfactors

likeheightof“head”,waterflow,deepnesstosettheturbine,

efficiency,cost,etc.

Therearetwomaintypesofhydropowerturbines:reactionand

impulse.



REACTIONTURBINE

Thisturbinegeneratespoweronceboththeforcesarecombined

likemovingwaterandpressure.Arunnerisdirectlylocatedwithin

thewaterstream sothatwaterflowsontheturbineblades

insteadofhittingeverybladeseparately.Generally,theseturbines

aremostlyusedintheUnitedStatesduetotheirlowerhead&

higherwaterflow.Themostfrequentlyusedreactionturbinesare

Francis&Propeller.Kineticturbinesarealsoreactionturbines.

PROPELLERTURBINE

Generally,apropellerturbineincludesarunnerwithaminimum of
3toamaximum of6blades.Thisisaninwardflowreactiontype
turbinewithapropeller-shapedrunner,usedinsubmarines&
ships.Thisrunnercanbedesignedwitheitheradjustableorfixed
blades.Inthisturbine,theflowofwatercanbechangedthrough
wicketgatesorvariableguidevaneswhichmovethewaterinto
therunnerfortransferringitsenergytowardtheblades.Generally,
thisturbineisusedinhydraulicsitesthroughhighflowrates.

Themaincomponentsusedintherunnerarewicketgates,adraft
tube&ascrollcase.Therearedifferentkindsofpropeller
turbineslikebulbs,tubes,Straflo&Kaplan.



BULBTURBINE

Thisisareactionturbine,usedforverylowheads.Asthename

suggests,thecomponentsofthisturbineandthe generator are

locatedinabulb.Thisturbineincludesdifferentbladesbasedon

thewaterflowandhead.AscomparedtotheKaplanturbine,this

turbineincludeshigherflowcapacity&full-loadefficiency.The

constructioncostofthisturbineislow.

STRAFLO

Theseareaxialturbineswherethegeneratorisplacedatthe

outsideofthewaterchannelandisconnectedtotheedgeofthe

runner.Theseturbinesreducetherequirementofthebulbby

placingthegeneratoroutsideofthewaterchannel.



TUBETURBINE

Thepowerrangeofthisturbinerangesfrom 20kW to700kW
wherethegeneratorandtheturbinearelocatedonasimilarshaft
includingcommonseals&bearings.Theconfigurationofatube
turbinegeneratorisusedwherethereisapenstockfeedingwater
towardtheplant.

Generally,aclosingdeviceisabutterflyvalvewhereisopened
normallythroughahydraulicpowerpack&blockedthroughdead
weight.Aflexibleconnectionisnecessarybetweentheturbine
andvalvetoallowfitting&eliminationoftheunit.

Here,thepowerplantdesigncanbesimplifiedbyselectingan
installationangleamonghorizontal&vertical.Therequirementof
spaceforthisturbineunitissmall&noseparateinstallationbeds
arenecessary.



KAPLANTURBINE

Thepropeller-typeisaKaplanturbinethatincludesadjustable
blades.ThisturbinewasdevelopedbyanAustrianprofessor
namely“ViktorKaplan”intheyear1913.Hecombined
the propeller bladeswithwicketgateswhichareautomatically
adjustedtogetefficiencyonawiderangeofwaterflow&levels.

Theseturbinesareatpresentusedwidelyworldwideinlow-head
&high-flowpowerproduction.Theheadofthisturbinemainly
rangesfrom 33to230ftwhereasitsoutputmainlyrangesfrom 5
to200MW.

FRANCISTURBINE

ThefirstmodernhydropowerturbineistheFrancisturbine,

inventedbyanEngineernamely‘JamesFrancis’intheyear1849.

Thisturbineincludesarunnerthroughfixedbladeswherethe

flowofwateraroundtherunnercancausethebladestorotate.

Thecomponentsusedbesidetherunnerareadrafttube,scroll

case&wicketgates.

Theseturbinesaremainlyusedinmedium tohighhead

situationsandusedforlowheadsalso.Thisturbineperforms

verywellinboththeorientationslikevertical&horizontal.



KINETICTURBINE

Theseturbinesarealsoknownasfree-flowturbines,usedfor

generatingelectricityfrom theKE(kineticenergy)withinthe

waterflowinsteadofthepotentialenergy(PE)from theheadof

theturbine.Theseturbinesworkintidalwaters,rivers,man-made

channels&oceancurrentsbecausekineticsystemsnaturallyuse

waterstreamsandtheydonotneedwaterdiversionthroughout

riverbeds,pipes,andman-madechannels.Kineticsystemsdonot

needlargecivilworksastheycanutilizeexistingstructureslike

tailraces,channels&bridges.

IMPULSETURBINE

Generally,thistypeofturbineusesthespeedofthewaterfor
rotatingtherunner&releasesatmosphericforce.Awaterstream
strikeseverybucketontherunner.Thewaterflowsoutthebase
oftheturbineafterstrikingtherunnerwithoutsuctiononthe
baseoftheturbine.

Generally,animpulseturbineisusedforlowflowandhighspeed-
basedapplications.Theimpulseturbinesareclassifiedintotwo
typeslikePelton&crossflow.



PELTONTURBINE

Peltonturbinewasinventedintheyear1870byAmerican
inventornamely“LesterAllanPelton”.Generally,theseturbines
areusedforextremelyhighheads&lowflows.Drafttubesare
notrequiredforanimpulseturbinebecausetherunnershouldbe
locatedabovethemaximum tailwatertopermitoperationat
atmosphericpressure.

Thisturbineincludesaminimum ofoneorseveralfreejetswhich
dischargeswaterintoanaeratedgap&intrudesontherunner
buckets.

CROSS-FLOW TIRBINE

Thecross-flowturbinewasinventedbyanAustrianengineer
namely“AnthonyMichelle”intheyear1900.Later,some
improvisationsonthisdesignhavedonebyaHungarianengineer
likeDonátBánki&aGermanengineerlikeFritzOssberger.This
turbineisavailableindrum shapewitharectangular-shaped
nozzledirectednexttobentvanesonacylindricallymodelrunner.
Itlookslikeasquirrelcageblower.

Thisturbineallowstheflowofwaterthroughoutthebladestwo
times.Forthefirsttime,watersuppliesfrom theexternalsideof
thebladestotheinside.Afterthat,thewatersuppliesfrom the
insidebackout.
Atthebeginningoftheturbine,aguidevanedirectstheflowof
waterintoarestrictedpartoftherunner.Thisturbinewas
designedtoholdahugewatersupply&lowerheadsthanthe



Peltonturbinecanhandle.



DesignOverview

Turbineisarotaryenginethatconvertstheenergyofa

movingstream ofwater,steam orgasintomechanical

energy.Thebasicelementinaturbineisawheelorrotor

withpaddles,bladesorbucketsarrangedonitscircumferencein

suchawaythatthemovingfluidexertsatangentialforcethat

turnsthewheelandimpartsenergytoit.

StructureandFeaturesofTurbines

1)HorizontalAxisPeltonturbine

Inthisturbine,thefreejetfrom thenozzlestrikesdouble-cupped

buckets,whicharecoupledwiththerunner.Theturnedjetsover

thebucketsexertabalancedforcethatrotatestheturbineshaft.

TherearetwotypesofPeltonturbines,onenozzletypeandtwo-

nozzletype.Structureoftwo-nozzletypePeltonturbine.One

nozzletypeturbineisappliedtohighheadandlow discharge.

Twonozzle turbine is used with relativelylarge discharge.In

general,two-nozzletypeiswidelyused.Thenozzleisneedle



valvetype.DischargeofthewaterjetcanbeadjustedbyMoving

theneedlevalve.Theefficiencydependsondischarge.Forone

nozzlePeltonturbine,efficiencyChangeisabout2-3% against

dischargechangeofaround40% from needleFull-openvalve.

Thus,itispossibletohavehighefficiencyoperationuptoAround

20%ofmaximum dischargefortwo-nozzleturbines.Thensvalue

ofPeltonturbineisgivenforsinglenozzle.Whentheeffective

headisHm,maximum poweroutputisPkW,andthespeedOf

rotationisN min-1,thespecificspeedofatwo-nozzlePelton

turbineisgiven

PENSTOCKNOZZLE



Adeflectorisattachedbetweenthetopofnozzleandthebuckets

thatenablesAdjustmentofthespeedofrotationandsudden

interceptofwaterjetflowsintoTherunner.Therunnerofa

Peltonturbineneedsbepositionedhighenoughsothatthe

Runnerdoesnottouchthesurfaceofthedischargedwater.The

heightbetweenThebottom ofthenozzleandthesurfaceofthe

dischargedwateristheheadloss.Thestructure,however,is

rathersimple.TheturbineissuitableformiddleandSmallhydro

sincepressureriseandspeedriseatloadrejectioncanbe

controlledWithlowvaluebytheuseofdeflector.

2)HighSpecificSpeedImpulseTurbine

ItisknownasTurgoImpulseturbine,whichisappliedforhigh

specificspeedRangeof65~55mkW asanimpulseturbineand

soitisapplicabletorelativelyLargedischargeagainsthead

comparedtoPeltonturbine.Asforitsstructure,ithasonerunner

andonetotwonozzles,andissimilartoaPeltonturbine.



However,thewaterjetactiontotherunnerisquitedifferent.The

structureofTurgoimpulseturbinewiththerunnerandNozzle

insideacasing.Waterjetfrom theNozzlesstrikestherunnerat

anangleof20o-25o.AtthetopoftheinletofHorizontalvanes

eachofthreeorfourrunnerblades.ThewaterjetisDischarged

towardaboutthesamedirectionoftheshaftfrom theoutletside

andOppositetotheinletdirection.



Generator

Therearetwotypesofgeneratorsforhydropower’s,synchronous

andinduction.

Synchronousgeneratorsarewidelyusedandgeneratethree-

phasealternatingcurrentwithlow-voltageterminalvoltagefor

smallcapacity,butincaseofmorethan1,000ｋVAcapacity,

11,000Vvoltagemightbeapplicable.





(1)SynchronousGenerator

Thisgeneratortypeinducesavoltageinarmaturecoilsby

rotatingmagneticpoles.Thereareseveraltypesofexciter

system suchasSeparateExcitationtype,StaticExcitationtype,

and

AlternateCurrentExcitationBrushlesstype.

Brushlesstypegeneratorsareoftenemployedinsmallhydro

plantsbecausetheyareeasytomaintain.



InductionGenerator

Inductiongeneratorsarearotatingstructurecomposedofa

primarywindingandSecondarywinding,electricityisgenerated

throughelectromagneticinductionBetweenthewindings.Itis

appliedtopowerhouselessthan1,000kW connectedtopower

gridinparallel.Generatorstructurecam besimpleandlowcost

byapplyingasquirrelcagetypeSecondarywinding.

Generally,thistypeofgeneratorcannotgenerate

Independently.Operationmustbeestablishedbysupplyingan

excitationcurrentTotheprimarywindingfrom otherpower

source.Inaddition,thegeneratorCausessucharushcurrentas

iscorrespondingtoseveraltimesintheratedCurrentwhenitis

connectedtothepowersystem onnullvoltage.

However,ittendstobeappliedtosmallhydrobecauseoflow



cost,simpleMaintenance,andeasyoperationandcontrol.

InductionmotorsareappliedtoGeneratorsatlowcost.Inthis

case,itshouldbenotedthattheinductionmotorIsnotableto

withstandtheoverspeedcondition.



Advantages

Theadvantagesofawaterturbineincludethefollowing.

TheseareRenewable.

•EmissionFree.

•Consistent.

•Changeable.

•Itcancreatesmalllakes.

•Landscanbedevelopedveryfast.

•Hydropowergivesseveralbenefitslikeirrigationsupport,

floodcontrol&cleandrinkingwater.

•Hydropowerisinexpensive.

•Itprovidesinexpensiveelectricity&strengtheventuallyas



comparedtootherenergysources.

Thedisadvantagesofawaterturbineincludethe

following.

•Effectsonfishesinthewater

•Plantlocationsarelimited

•Theinitialcostishigh

•Methane&carbonemissions

FloodRisk



Applications

Theapplicationsofawaterturbineincludethefollowing.

Thesearewidelyusedforindustriestoelectricalgrids.These

turbinesaremostlyusedforgeneratingelectricpower.These

turbinesareavailableindamsforgeneratingelectricpowerusing

thepotentialenergyofwater.ThemostwidelyusedFrancis

turbineisusedwithinhydropowerplantsforproducingelectricity.

Amixedflowtypeturbineisusedinirrigationforpumpingwater

from theground.Itisaveryefficienttypeofturbineascompared

toothers.



ENVIRONMENTALIMPACT

Waterturbinesaregenerallyconsideredacleanpower

producer,astheturbinecausesessentiallynochangetothe

water.Theyusearenewableenergysourceandaredesignedto

operatefordecades.Theyproducesignificantamountsofthe

world'selectricalsupply.

Historicallytherehavealsobeennegativeconsequences,mostly

associatedwiththedamsnormallyrequiredforpowerproduction.

Damsalterthenaturalecologyofrivers,potentiallykillingfish,

stopping migrations,anddisruptingpeoples'livelihoods.For

example, NativeAmerican tribesinthe PacificNorthwest had

livelihoodsbuiltaround salmon fishing,butaggressivedam-

buildingdestroyedtheirwayoflife.Damsalsocauseless

obvious,butpotentiallyseriousconsequences,including

increasedevaporationofwater(especiallyinaridregions),

buildup behindthedam,andchangestowatertemperatureand



flowpatterns.Inthe UnitedStates,itisnowillegaltoblockthe

migrationoffish,forexamplethe whitesturgeon in North

America,so fishladders mustbeprovidedbydam builders

CONCLUSION

Asmentionedintheabovefindings,thisdesignisseenasthe

mostcost-effectiveandveryefficienthydroelectricpower

generationsystem (Garman,1986).Thesystem isgoodasit

useslowflowandheadparametersaswellastheduct

technologiesthatmakeitmoreefficientandeffective.Theactual

projectcanproduceupto4000wattsasillustratedinthe

experimentalworkonmodelperformancetestingusingthelow

flowandheadparameters(Baker,1991).Duetotheavailabilityof

theeducationaldisplayintheproject,thepubliccanbeinformed

onhowpowercanbegeneratedusingthishydroelectric

generationsystem.


