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EXECUTIVESUMMARYU

O

Background(ofBaselineStudy

O

The[BaselineBtudylonHydropowerlnCBouth[AfricallBSHSA [®manated from[¢ooperativelprojectsCon[]
issues[Ofldapacity@uildinglih[energylgfficiency@ndlrenewablelénergyfundedlinSouth[Africaldyfhe[DMEO
and[DANIDAODANCED T heindingsand[conclusionlderived fromthe BSHSA@ArebaseddnAldesk
studyevellnvestigationéonductedBy[CowilASConsultants[@nd@$outh[AfricanSub [Ebnsultantlduringd
the[periodBetweenlJuneldndSeptember ITTII

O

In[principle@he BSHSAPresentsldn(historical[@verviewof[State [af (fhe [art[development @ fAydropowerGh [
South[AfricallpibthefimeDasisITTIIT helinformation[dollected@nd[processed@nabledfheformation6f]
alinuchmeededhydropowerldatabasedorHuturelfeference@ndplanningldfiivater(Besourcesidevelopmentl
Thelpresentlylinstalledhydropower[¢apacity@andléstimated Future hydropower[development[potential isC]
summarisedCaccordingtothe[Bouth[AfricanCprovincialCadministration[as[tequired [bythe StudyTToR D
Availablelihformationfs(@lso[Summarised@ccordingbiheMineteenWater[Management[Areas MV MAs [ds[]
periheegislativeequirements[ofltheNational Water[Actof (T TT TN thishvay dinostlofthe hydropowerd
dataldvailablelis[dompatible@ndldanBelihcorporatedihtothe Water [Situation[AssessmentModel MW SAM [
whichls@dministeredbythe DWAFIT he[CatchmentManagement[Agencies(ICMAsTivhichhavebeen
establishedCOwithin[the OWM AscanCalsoCbenefitCfromCthe IBSHSA Odatabase CinCutilising Cavailabled
hydropowerlihformation(ih[donjunctionith[Sustainablehanagementoflregional vaterfesourcesIl

O

Categoriesloflhydropowerlihvestigated

O

TheldapacityldflihstalledHydropower@ndihefuturelpotential forldevelopingfeasiblefiydropowerih[South
Africal@re[Summarised@ccordingbthelrelevant(dategorieslinthefableBelow(

0
Hydropower(dategory[] Installed™ Potentialforldevelopment]
[(Rowerldutputitangelll capacityl] FirmO Longierm(]
MWD MW MWD
PicolUp b TIRW (11 (T (1 (T
Micro TRV o (TTTIRW [T (I (T (T
Mini TRV Eo AW (10 (I (I (I
Small TIMAW B (TIRW [T (T (T (T
Subtotalfor(gicolmicrolmini@ndSmallfydro[] (T (I 11 [T
Largeldonventional Bydropower IRTINAW [T O ad O
o RunlaflriverelgIdirectlihtakeldriveir 1T I [T 1
e DiversionfedIEIgIpipeIbanal Grfunnel [ (1 (LTI (LTI
e StoragelfegulatedHeadIElgBarragedridam Il LTI (LI TID LTI
Totalforrenewablelfiydropowerih[SAL 11 [T (I
Large(pumped(Storages AT W [T [T [T ARIINNN
GRANDTOTALFORIALLIHYDROPOWERIINISA[] (I (T (I
Importediacrolfydroelectricity IHITIMW [T (11 (I (T

O

Notel[ Thealuesfordongférmipotential[@fHydropowerldevelopment@ccountforBothdonventional @nd]
unconventionallpotential ]

O
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Unconventional(hydropowerldevelopmentléaniake [placelin[bothHural [AndWirban[areas[of(South[Africall
suchl@shppingMydropower @romrrigationldanalsmiaterSupplyPipelines@eepiningllndertakings&tcl
ToldateMfherelks[practicallylmolaccountlof(Significantinconventional thydropowerldevelopmentlin[$outh
AfricallThoweverthedongf&rmpotential CisCestimated CtoCbheCabout DT TTMWIIT he Ctonversion [of]
hydropowerlihtolthechanical ([powerlissedibSomelextentlihdeeptiningldperations

O

Thel[developmentCofCmacroChydropowerCinCOSouthOAfricaChasCbeenChistoricallyCassociated Cwith[(the D
developmentdfithelprimaryWaterSupplylihfrastructurel@ndlihterbasinfransferselgIDrakensbergpumped]
storage[lGariepDam(andpowerStationsBtc T hisrendShouldDelfnaintained@ndlintensifiedfodbtain ]
theDest0f(iydropower[potential@vailableMorBothiSmall@nddargefydropower(

O

The[Ctotal CfirmCpotential d0I8[MaCpotential Cdetermined OfromCthe CconfirmedCinformationCinputs iforC
developmentlofltenewablehydropowerTilglessydro[pumpedStorages [Tis[at[presentinore@han$even
timesCargerthanthe[presentlinstalled€apacityT wice[more[bfCpresentlylinstalledSmallChydropower
capacitytan[bel[tevelopedlinlthelturalChreasCbf the[Eastern[TapellFreeBtate[MKwaZulu[NatalCand
Mpumalangall

O

Firm@nd@dditionallongd&rmldevelopmentpotential (]

O

It[ShouldbefealisedthatlwithGhelow[awareness[aboutthepotential For[developmentlofhydropowerGnC
South[Africaliherelis[al¢onsiderabledimeaglinldevelopmentlofhydropowerpotential IT hedeadEimes]
requiredForldevelopingparticularlyofacrothydrolschemesupdoTTears Thavedobelbbservedin
estimatingldevelopmentprogrammes(

O

TheBSHSANerifiedEhat[@[irmpotential Hor@easiblel@ndlucrativefiydropower[development@ppears o]
belprimarilylin[fheEastern[Cape@ndKwaZuluNatal[provincesIT helfableDelowlillustratesthepotential (I
forlhydropower(developmentl@ndpossiblelgnergylproductionldccordingiblprovincial@dministration(

0
Provinced Installed[dapacity[] Present[] Firmldevelopment[potential (] Possibled
inSouthO SmallOd Large LoadO production[]  SmallC Large LoadO production]
Africall | OMWI| JOMWII|  factorO Bwh@ED | QOMWIO JOMWI - factord [GWh(a
Northernd 0 0 0 a 0 a 0 a
Capel (111 [ (1 (1 [ (111
WesternlJ | | | U | U | U
Capel (I () m| [ () 1
EasternJ O O (TS O O O (D O
Capel (T (1 [ (1 (T (T [ NIINEN
Free[ O O O O O O O O
Statel] [ [T negl] [T [T (1T
North ad ad O O ad O ad O
West[d [ [ 1
KwazuluQ ad ad ad O ad O (D O O
Natal[OJ (I () negd [ (T [ (I
Mpumu] O O (D O O O O O
langall (T ] [ (1 (T [ (1
Gautengl] ] ] ] negl] [T 0 [T (11
LimpopoO (I a [T 1 neg] a a neg]
Total[SAC] [T 11l Varies[] (11 [T [T Varies[] [T

NoteTRumped(storagelSchemes(@re@xcludedfromBbothlihstalleddapacityl@ndfirmpotential (]
O
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ItsCtletermined FromCanalysisCofthelinformation[availableXhatkherelisCpotential (For Ctlevelopment o fl]
renewableChydropowerTilEMExcludingCpumped [StorageCpotential MIbfCabout ITITTIMW OWwhichCtan[bed
installedCinhe3hortolmedium érmof[ITYearsMnCinstalling@histhydropowertapacitylabout (T TTTTI
GWhiper@nnumloflélectriclénergyldouldbeldgeneratedprimarilylinfhe lemoteural(areasoffheEastern]
Capel@nd®KwaZuluMatallprovincesIependingdnihelbadFactor@ppliedId

O

Nextibthefirmpotential for[Hydropowerd&dditional Tongferm Mup b Tears [picolmicrolmini@ndsmalld
hydropowerOpotentialOcanCbeldevelopedCusingCbothOconventional Cand COunconventional Chydropowerd
technologygainingCpotential ly[(TTIBW Cand CITIBAW Crespectively[IIThedong érmLtonventional Cinacro]
hydropowerldevelopmentpotential (isCéstimated AtITITTIMAW MprimarilylnheEastern[CapeKwaZulud
NatalCand[(Western[Cape[provincesprovidingXhatthe[potential (SitesCare[&nvironmentallySuitable Ford
development(D

O

Benefitsiderived@romSmal IR O W [fydropowerdevelopmentd

O
Althoughthe[developmentCofChydropowerTilelanygivenfeasibleChydropowertategoryTlis[Verysite[d
specificCandCrequiresCalmultitudeCofCdisciplinesthereCarelsignificant[benefits[to[be [derived (fromthe
developmentCandCproductionCofChydroehergyPicolmicrolminiCandSmallChydropowerlinstallationsCared
recognised(@s(@renewable@nergySourceWhich[producesinimaluantities(dfdarbon@nd@mission[gases]
duringldonstructionf@nd(dperatingife[dfitheldenerating[Systems[

O

Byf(farfhelgreatest[potentiallih[fhe [seldf[Smal IIKROTMW [Hydropowerisih[donvertingitfintofhechanical
energyInCprinciple@nythingfhat[heeds[fotatingMvater[daniove [elgMathesTnilling[inachinesplanes]
saws[drills{grindersBanders@BtcThe(BSHSAGoncludedthatfheUise[ofhydropowerlin[donversionlfol]
mechanical[powerlis[presently@n@imostinknownduantitylinfural [South[Africall hefask6flintroducingd
this[typelofCenergyluse$houldbelundertakenCprimarilyCby[the[toncessionairesCWhenlintroducingCand
evaluatinglrenewablel@nergy@ptionI

O

AtpresentEomeITIWW @f[Smallydropowerik(ihstalledih[South[Africalbut@bout (ITTdercentlisOut[6f]
operationfor[arious[teasons[Which[@relindicatedlin[theStudyT heFirm3hortérm3mallhydropower
potential (sCdetermined @t (TTIMW T his[potential [¢apacityldanbeldevelopedbythedndependentPower]
ProvidersIPPsIdrfhroughfhePPP@pproachbyfheldoncessionairesrimarilylinfheEastern[Capel@dndd
KwaZuluNatal [provincesT helshortfbhedium [f&rmlpossiblefydroelectricity[productionlis[éstimateddat]
somedTTIGWhMear [dependinglonthedoad factor[@dopted [T he tnedium Eérmpotential Forflobdreation ]
onlyfrom(theldevelopment@fipicommicrominil@dndSmallBydropowerSchemes(is@stimated@t[@bout T
jobsvith(Some T Tjbbsonapermanentasislinthedperationnanufacturingl@ndadministration[of]
hydropowerldevelopment(

O

IndustriallSupportbaseforhydropowerdevelopment

O

DuelibfhelpresencelofSizablemininglindustrylin[$outh[Africalfherelis[@argeihdustrial SupportMaselind
existencel[lBapable0flprovidingdeeded@xpertiseforthanufacturedBervicingl@ndefurbishmentlofl@ssential ]
hydropowerCproductsCIgrimarilyCimining fypeCequipmentIIforthedevelopmentbfCsmallChydropowerd
systems[It[is[éstimatedfhatforlévery MWW 0f(hydropower installedwolpermanentjbbsiwill Beldreated
infheydropowerlihdustry(

O

Alproblem[identifiediithegarddofhelindustrial Basedfiydropowerlisfhat[duefofhelowldemand@ndC
almostmon(ekistent[markettheManufacture@fhydropowerl@quipmenthasiéndedin[South[Africaldndis]
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beingClindertakenCelsewhereinCAfricalllThe3amelisChoticeable[inthedineCbfCmarketingChydropowerd
equipmentrom(dtherdountriesidn@ccountdfitheBegligibleldemandfor fhisfypedflequipmentd

O

HydropowerR[IIDHActivitiesihSouth[Africall

O
TheRIDIEspectsiafipicolmicrolmini@ndiSmallHydropowerechnology@pplications(arelatpresentMested
primarilylinheprivateSector[DAhandful (0flindividualsfarelinvestingheirfime@ndéxpertiselintolmicrod
hydropowerfesearchThereldrelfiolparticularlincentivesBeingdfferedfbromote R (I 1IDIAndEducationind
hydropowerI

O

Capitallneeds(forSmallydropowerldevelopment

O

ThelShortolmediumlfermdapital eedsHordevelopmentofSmal I TIW [Thydropower[according o]
theldevelopment[potentialliniarious[provinces[afiSouth[AfricaldrelillustratedBelow T

O

Provincell Firm[potentialfor[ ad Estimated
in{D development@flSmall] Possibled developmentidapitalC]
South[Africall hydrolpower productiond requirements(]
MW [GWhIal [Rimillion[

NorthernCape[ 1] 1] negligibled
WesternCapel] (T [T (T
Eastern[Capel] (T [TT11 CTTIII T
Free[State[] (T [T (T
North[West[ [ 11 (T
KwaZuluMatal[J (T [T (T
Mpumalangal (T 11 (T
Gautengl] [T [T (T
Limpopold negligibled negligible [
Total SAD (T 1110 (T

N BT he[SmallBydropowerpilotStudy@tBethlehem(ServedlinEstimating@ftheldapital lequirements ]

O

Theldapital ihvestmentfequired(ihfheltedium férmorthedevelopment@flSmallBydropowerPotential Gih [
South[AfricalwilleSignificantlyldiscountedyfheSocio [Economicbenefitsivhichvill eldainedromO
accessoflprimarilyremoteldommunitiesibihel8lectrical@ndhechanicalEnergy I

O

Futureldevelopment@fiSmallIROTIMW [hydropowerihSouth[Africall

O

Contrary(ib[deneral Deliefthatthepotential fordevelopmentforfiydropowerlinSouthAfricalishrerydow
itthasbeen3howndromihel@ssessmentléonductedlinthe[BSHSAhereléxists[alSignificant[potential for(
developmentCoflallCtategoriesCofChydropowerlinthel3hort CandCmediumEérmOnCspecificCareasLofithe
country(ll

O

ThelEastern[Cape@ndKwaZuluMlatal[provinces(areléndowedWithfheBest [potential Forfheldevelopment
ofparticularlySmall IKITIWW [ydropower [plants(8ither(ds[Stand [alonedrh[@Hybrid[@ombinationWith
other[tenewable[&nergy$ourcesIelgsolarMvindandbiomassLand&venlbcean[Wwave[power TBndWwill(]
contributebhuchlfeeded(Socioleconomiclpliftmentlintheselprovinces

O
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Theladvantagesf@nd(attractivenessofl3mallhiniicrolor(picoMydropowerldevelopmentdanbelderived
from{ks[@ssociationWith[dtherWises[ofvater (IelgMivater Supplyirrigationdilood@ontrol [BtcMivhichdre
criticaloltheFutureléconomiclandl3ocioleconomicldevelopmentlof[South[Africalll hel¢ooperation@nd
developmentiprojectsishould(gldanvassedthroughheDepartment@fWater[Affairsl@ndForestrydl

O

ToUOincreaseOthe OdemandOforOdevelopmentCofOsmall Chydropower [Ithe OpublicésClawarenessdofCthe D
interrelationshipCofCwaterCandCOrenewableJenergyOshouldCbe Chighlighted dand Ointroduced Oprimarilyd
throughout@he INERds[toncessionairesylineans[oflfadiovorkshopsiprintedfnatter[@ndllustration by
working(thodelsI
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Provinciallfepresentationofliydropower(@apacityIproduction@ndfirmipotential (]

O
Note[ITheCvaluesforChydropowerCtapacitydIproductionCandCpotential (For[(tevelopmentrepresent[alld]
categories[dffiydropowerlihcludingydro [Aumping(StorageDut@xcludingimportedfydropower I
O
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O

MrAIBrownd [ O O O DWAF[O

MrEITlackson(l O O O ClacksonPowerCompany[]
MrBIGraberd O O O O Hydropower[Consultant[]
MrBEIHollingworth(d O O O DBSAO

MrAIRHugod O O O O AmandlaEnergyVentures
MsMsaakidis[ O O O British[Tradeland(Ihvestment[
MrEALouwingerd 0O O O ESKOMO
MrTMackenzieHoyO O O ElectricallEngineer
MsQMullerd 0O O O O CSIRO

MrPIRykeD 0O O O O DWAFO
MrQIBchaffler1] O O O IHECDO

MrH[AIBearle O O O MechanicalEngineerd
MrIDIBolomon( O O O CrocodileValley[Titrus
MrCOBtaplesd O O O PartfimeHistorian]
Ms[R[Btassen ] O O O Hydrologist[

Professor(D [Btephenson O O Water[SystemsWITSO
Mrs[AIThompson O O O Administration
MrHHIZweifel OO O O O ValTechHydroO

Ooooooooooooooood

SeptemberITTTI O O



FINALO Baseline(Study@nBydrolpowerihSouth[Africall EERE I

0
O
M INTRODUCTIONC
0
[TI1 Purposeldfibaselinelstudyl]
O

TheldentralMasklofthisStudyivasioldeterminel@nddompile@Daseline[databaseldonfhelState [af (the [@rt[Gf]
hydropowerOdevelopmentOandOpotential OwithOspecificCemphasisConCsmallmini icroChydropowerd
categoriesfasldefined(indhe[T ORIFurtherdodheleentral @ask[the Studylisolcompile[@nd@évaluateZhed
following (1D
O
o Present(dtilisation[df(AydropoweriechnologieslinSouth[Africalll
) Extent[dflpresenttilisation[0f(iydropower(@s@ffordablelénergybfhel@mergingldomponents(afthe]
South[AfricanBconomyIile[Primarilyesidential Farming@nddommercialldommunities [
) Evaluation[@f@nlinducementwithregardfo@pplication(dfrenewable@nergyfechnologieselgI8olar(]
energyfechnologyihrural@reasfordightingThealthl@nd@ducationpurposesIand ]
) Overview(oflihdustriall@ndR TTDREctivities[]
O
Thelnvestigation[tonductedlinthisCstudyCisCbasedCpredominantlyConthelinformation$ourcesCieadily
available[fromfheprivate[@ndpubliclSectorT heldataldnmacrolhydropowerin[South[Africaloriginated
primarily@romESKOMIandvariousreportsdffhe[DWAF[On[development[0fwaterfesourceslindifferentd
partsCof(BouthCAfricallHoweverIaLgreatCamountCbflinvestigationkimelhas[beentevoted to[personal ]
communicationJwith[(d thed smalllthinimicro hydropowerd equipmentd manufacturerstd and potential (]
hydropowerhdependentPowerRBroducersIPPs [dituatedlinarious[provinces(dfSouth(AfricalDANCEDO
T TBtudyoniSituation[@f(RenewableEnergydndependent[Power Producersin[South[Africalhasbeen]
welldbservedlinfesearchingdflmoreldetailedfiydropowerlnvestigationparticularlyofSmallmhinihicro
and[picolhydroelectric[potential T he limportantlissueslidentified[duringhislinvestigationWithHegardfo]
theldevelopment[andlgeneration[ofliacro@andnicrolhydropowerlintboth[private[andpublicSectorare
summarizedlihfheldonclusion(Section0ffhis[Study
O
It[ShouldDeMoted fhatDylinternational [driterialacrofydropower [generationliséxcluded@romlis[green
energy(StatusBecauseldfldoncerns@bout(itsimpactdnihel8nvironmentT hednternational Energy[Agency
M TMseparatesCthe ChydropowerDdoutput JofChydro [pumpedCstorage CplantsCfromCthe CoverallOmacrod
hydropowerproductioniguresinthe[$outh[Africanldontexthel@énergyloutput@romthedhreeldurrentlyd
installed@ydro[pumped(Storageydropowerplants(isMotdonsidered@s(dfenewable@nergydutputT hisik
duelibfhelfactfhat@ll threelplants(drelpeak@nergylproductioniplantsihichldependidniélectricityfromihe]
national Célectricity[grid(forpumpingT hisCélectricitylis[dbtainedfrompredominantlyl¢oal firedénergyd
generation[plantsiThealuesipresentedlihfhis(Studylarel@djustedbthis(@riterialll
O
ThelihdirectBenefitsdainedfromhis(Study@reolénableltheldreation[ofldBasisfortheformulation0fthe
RE[StrategyPlanfor(South[AfricaloflwhichheBydropowerShouldbelanlintegral (part[@ndindeed[most]
central IHydropower s ecognized@sihelmostilvanted[RE [Sourceldstheproductiondfldéarbon@ndlgases]
during@hel¢onstruction@ndloperatingife[df[Algenerating8ystemare[Minimal [T he[@missionTatio[0f[A]
hydropower(System(iblaldoal (based[generating[System 5T T THaseddnihe[Samedutput
O
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[[I1 MethodologylihlexecutionldfBaselinelStudy]

O

[T Desk(studyevellihvestigation(

O

Because[0f{theimeMactordffhis(StudylAGomprehensiveldonventional [uestionnairedypedfldatalSurveyd
of{all{availablelbcal [datalSourcesiwasiotldonsidered(dstherewasnolguaranteeldfRighSurveyreturn(rate]
withinfhedime[@vailablelnsteadfelephoniclandélectroniclmeanslinlobtainingfelevanthydropower@nd
associated(informationiwas@doptedIHowever [BssentialihformationfasBeen[dbtainedfromlihvestigation]
atltheldesk[studyevel Al @Available[publicldomainlieportsromESKOM@nd[DWAFvereStudied@nd
various[givilMechanical@nd[glectrical ([donsultantsifwebsites@nddonferencelproceedingsiivereldonsulted
andlihformation(@nalysed T helfheans[of[personal [dommunicationileIPhysical Wisits[@nddiscussions [Has]
beenCpreferredCinCbbtainingCvaluableCinformationdtCisCbelievedthat[thednvestigationCyielded Cmostd
valuable[datalih[@shortStudyfime(ll

O

[T LocalldatalSources

O
It[shouldBenotedthatld[Specificl@nddonsistent[database[0n(theléxtent[oflinstalled[dapacityl@andpotential
ofSmalllmhinilmicroydropowerlin[$outh[Africallahdlinthe[$outhern[African[DevelopmentlCommunity]
region[orhatinatter [[Hidmot(@xistHoldate [t (hasbeenléstablished@hatWariousinstitutions@ndlprivate[
consultanciesCcanOprovidedad ChocOandCpiecemeal CinformationOregardingCcommonlyOtheirOspecificO)
responsibilityl@rlihterestlihfhelfield(@f(AydropowerlénergyldenerationlihanagementldridevelopmentIDatall
sharing@ndhformationfetworkingsuallyfakesplace@tidonferences@ndivorkshopsfocusingdnénergy]
developmentlissuesT he[keylinformationldatabases[andWaluable[Sources[oflinformationfénlhydropower]
issues(@pproached(ihipreparation(dfhisStudyvere@sollowsIT

m

) ESKOMIT(datalSourcel@nhacrolfiydro(Sizes(Iile [pumped(storageSchemes T

o CapelTownMetro[CouncillalsoacrofiydrolSize [

) DME(generallénergyldevelopmentlissues]

o Department[of(Water[AffairsiandForestryIDWAF [T(datalonfydrological [@ndRydraulic[potential (]

oflRydropowerdevelopment

CSIRIGISMicroMydroldatabasel@nd@pproachibmicrolydropowerPotential@ssessment]

o UniversitiesCOACUniversity[of[(CapeT ownIThe[Energy[Researchlnstitute ThndUniversity[bfthe
Witwatersrand[Water[Systems[Research(Group [CilihformationonR [T TDIiksues(Il

) Pumpmanufacturers(datalonihechanicall@ndlglectrical[équipmentl@ndidustomerdemands

o Municipalitiesiihformation[@n[Small[fydropowerTelgIBarbertonTereslydenbergKaapmuiden(l]

etc
o Privatel@wners[of[Small itiniticroMydrolplantsIelgIBhootersHill FarmihKwaZuluMatal [8tc Il
O
[ Ointernational(datalSources(
O

ADliterature(surveyOofOrelevantOcase OstudiesCofCsmallmini microCOhydropowerOdevelopmentDand O
managementparticularlydromLotherldevelopingldountrieslelg MChinallT hailandIChile[MPerul@tchaved
beenC&lsoldentifiedCandCanalysedforthe[benefitCof(the[bverallCbutcomelbflthisCstudynternational 0
hydroelectriclorganisations@sforléxample[HydroEquipment[Association THEA [international [Centreford
HydropowerIICH [Mnternational (HydropowerCAssociation ITHA [[hndnternational OINetwork[on[BSmalld
Hydropower N [SHP Miveredentified[dselevantdbAydropower[development@ndhanagementinSouthd
AfricalllTheldontact(detailsldflrelevant@ssociations@nddrganisationslaredistedin[AppendixAID

N
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O
[[IMIMDefinitionsldndlihterpretations[]
O
Classification[of[$calesIThelhydropower3ystemslareldividedintolgroupsLdeterminedbythelinstalledd
capacity
O
PicolSize[ O O up b TIRWIID
O MicrolSizeD' 0O O (TR (o (T TIRW O
O MinifSize O O (TTIRW I MW O
O Small(Sizel O O MW OImMwo
O Macrolsized [ O >[TNMW0O
O

CapacityTr he[tapacityCisCdefinedChs[theChominal Chower Cbf(ihehenerator T he FiguredsChormallyd
fistampedol@nithelgeneratorisiSpecification[plate[MhellnitfordapacityibWVattl

O

TurbineIAhechanicalfunneriwheelWwithBladesFor@HighSpeedwaterflowldonnectedib@ldeneratorll

O

RatedflowIT heflowlof@vater [GoursebaseddntheeanflowldfSaythefhreeldriestimonths(ofthe year(
forldetermining(@hydropower(plantiwith@highdbadFactor

O

Load[factor T heltatiolof(the[@nnual(produced (kWhours[andfhel@nergyfheoretically(producibleatfhed
installed[dapacity(duringfheholeyear

O

Annuall@nergylproductiondl he@nnual@nergyproductionlis[defined@sfheumberGfRWhIproduced

O

Run[afriver (developmentIDAdowbrChighCheadChydropower Cdevelopmentcreated ChyCeitherCaCweird
constructed(@crossl@diwater(doursedridirect@ff [fakelihtol@dhannel ArPenstock (M

O

StoragetegulationldevelopmentT hislis[denerallyldn@éxtensivelimpoundment(@tfhefiydropowerplantor]
at[@nlpstreamreservoir(Sited@wayfrom(fhelfiydropowerplant(ID

O
Pump(StoragelSchemesIAdombinationdfd(pumping@ndlgenerating[plantIltik@ot@primaryproducerof]
powerButByeansofldual ([donversion§toresihedversupplypower0ftheMetwork@ndXeturnsitduringd
peakbad(periods@sivould@Batteryl

O

Hybrid[power [SystemIAdombinationloflélectricitylgeneratingSourceselgIBmallthinimicroydro [PV 1T
wind[dr(diesel[BtcIdndIStorageldevices[lelgIbatteriesI8tc I

O
Stand[@lonelfiybriddesignAMybridpowerSystemBaseddn[onelfenewablelSourcelElgIEmalliniticrol
hydroldriWind [Etand MyTelqIdiesel Tdnd(Storageldevice TEI§TADBattery [T

O

BatteryMacked[System[IA[Stand [@lone8ystemelg IiiniAydro [PV Mvind TBtcldndStoragedevice MMBTAC
batteryII

O

Asset[Aphysical[domponentaving@ldapital Malue[

O

AnnuityTrhe@nnualfepaymentirancesfor@dapital ihvestment(drIban

O
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ConcessionarydinancelIsbftOoansFinancelbfferedConFavourableermsthatCareWisuallyCagreedonall
multilateral BasisT

O

DebtITapitalraisedfrombansdrB@orrowingsl

O

ExternalitiesEventorfactors(@risingldutsideldivenBoundariesldfl@projectl

O

Catchmentn(telationdo[a0vatercourselineaningdhearealfromOvhichfanytainfallDvill [drainCintodhed
watercoursedthrough(Surfaceflowib@dommonipoint]

O

ReservelMeansihelquantitylandqualityl@fQlvater[fequired[driprescribedinderfhe Water[Services[Actdl
[TTTIMB.ctM oMM TG M TTT#nd Walidated WnderfheMational Water[Act T TTIAct M o M TG (T T T

O

Watercourse[Means(@matural(channellihiwhichater flowsregularly@rlintermittently(D

O

WaterManagement[AreallRepresents[anlarealestablishedas[almanagementunitin[thelhational ater[
resourcesCstrategywithinCwhichCaCtatchmentCmanagementCagencyOwillCtonductthe CprotectionIuse
development8onservationIfhanagement@nd(dontrol[Gfiwaterfesources(ll

O

Water(desourcellIncludesl@ivatercourselSurfaceWater[Bstuarydr@quifer

O

SpecificationsIBtandardCbpecificationsCare[based Cbon[thedatestCknowledge bfCaparticularCsubjectCor
commodityl@ndlihcorporatelthel[dombinedMiews[dfldevelopersianufacturerslsersi@nd(Specifiersd

O
StandardsBtandards(@re[documentedl@greements[dontainingfechnicalSpecificationsOr[dther(driteriafbBel]
usedl¢onsistently@siulesguidelineslorldefinitions[afl¢haracteristics[folensurefhatmaterialsproductsl
processesl@nd(Services(arelSuitableforfhelfequiredipurposes(il

O

O

O
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[T Abbreviations@ndnits[]

%]]][ﬂ]ﬂ]]]m‘ommon [@nd(kssknownl@bbreviationslusedinhfydroelectricityfieldihSouth[Africall
(DZSIRD [EITSIRIRyLtdTformerlyiheCouncilforScientificlandIndustrial Research [
I:D)ANCEDEDDanish[(Eooperation [OnEnvironment@ndDevelopment]

IDDDANIDAE&[[DanishDhternationalDDeveIopmentM\ssistanceD
gBSADDE[[DeveIopment[Bankf[SouthernM\fricaD

gM E] & IDepartmentdfMinerals@ndEnergy]
gWAFD]Iﬂ:[[DepartmentmfNVaterEkffairs@nd[EorestryD
EDRCDDEEEnergy@ndDDeveIopment[Research[(IentreD
EIAD [MEIEnvironmentdmpact[Assessment]

EJNFD [EIEnvironmental [usticeMetworkForum
EMGD [[EIEnvironmentalMonitoring[Groupd

ESLD [EIFullSupplylevel MofReservoir 0T

IDEAD (& [hternational Energy[Agency]

IDFRD (& [ [stream @ owlrequirements]

IDPPD (& [IhdependentPowerProducer
EHDAEI][[ﬂ[Ilesotho[EiighIands[l])eveIopmentm\uthorityD
E/IAED [[E[Mean[Annual [Evaporation]

I\D/IAPD [E[Mean[AnnualPrecipitation

E/IARD [EIMeanfAnnual Runoff]
ﬁDOsDI]E[[IS\IationaI[Development[G)bjectivesD

IEERD [ [MNational [Electricity[Regulator]
EIESAD]Iﬂmower[[hstitute[ﬁorﬂiastmnd[Southern@\fricaD

PMFO MEIRrobableMaximumFlood[MPMFksE[SingleeventfloodMavingldloseTtozkrolprobability]
O [MBfBeingExceededlihlgitherMolumeldfipeak Il
O
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PMPO MEIRrobableMaximumPrecipitation[TBMPIsEhelprecipitationAaving(dlose b [zEro]

0 [probabilityor(givenlduration@ndprovidesiheBasisfor@stimating 0 ffhe M F I
O

PPPO MEIRublicPrivatePartnership

FD2 DO [ME[Research@ndDevelopmentd

EEDD [[E[Regional ElectricityDistributor]

FDQDPD [METReconstruction@ndDevelopmentProgrammel]
EADCD]]E[[SouthernEkfrican[lDeveIopment[G:ommunityD
EAICED]Iﬂ:EBouthm\fricanmﬂstitutelﬁf[@iviIDEngineersD
EAPPD [[E[BouthernAfrican[Rower[Pool ]
EESSAD]I&[[South%frican[Sustainable[EnergyM\ssociationD
ECTADED]Trans[OaIedonUunnelm\uthorityD
\?VSAMIDE:D]ﬂVater[Situationmssessmentm/lodelD
\?VSRGD]IﬂDﬂVater[SystemsDResearch[GroupD
\?VITSD]]IEcm]Jniversitymf[theNVitwatersrandD

E]]][H]DI Unitssedlih{hisStudy

Ei lowatt [TKVV [TV E T TTIWatts[]
EAegawatt[I]lSVlWD]]]]]I[N}'IWEEI]]]]]]ZD]]]]]ZDM/attSD

|

KilowattHourIKWh [T hislisEquivalentdflénergyldonsumedihen(@perating@quipment(rated@tonel
O O O hourTRlsolfhelStandardnitldfiénergyforElectricityldonsumers]

O

GigawattHourIGWh [EGnemillionRilowattfioursO

O

ml  =Ohetre[

ra%D =[[BubicMetre[perSecond]
I\D/Imﬁ)aEcEﬂﬂllionubic@etresmerﬁnnumD
E]]]]m@@ﬂ:Dﬂccelerationmue[fb@ravitymw@etresmer@econd@quaredﬂ
raasID =[etreslabovelSealkevel ]

O

hall  =[Hectares™
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O
O
[ DATAIGATHERINGIANDIANALYSIST
O

[(I1 Hydrologicalldatall
O

[T Climate@ndhydrologydfiSouthAfricall

O

Theldlimatological@ndfydrological (@onditions[of[South[Africallarydrom@ridfoSemi@ridlihfhevest b
subhumid(dlong(thelgasternldoastalldreasvith@n@veragelrainfallfortheldountrylafjustoverhal flofthat ]
ofthelorld@veragel

O

Seasonallythefimingloflfegional [Precipitationfis[dontrolled MyFheldnterTropical [ConvergencelZoneith]
peakinglrainfallCturingthe Cperiod(FromNovembero[FebruaryforCimost[oftheChorthernCpartsCofthed
countryThe[South[ehstern[doastal@reasfeceivefheirainfall[@ll yeardound@ndhemost[Southerlyl@reas]
duringheWwinterfmonths[oflJunefolAugustT helfneanfdannuallévaporation IMEA [[ar[éxceedsfhelean]
annualprecipitationWAP dihhost(dreasI8speciallyfhe Karoolregion[l

O

Table[MMPrecipitationpatternForSouthAfricalIT T T

O

Yeard Annual( Year[d Annual( Year[d Annuald Year[d Annual
average[ Averagel] averageld Averagel]
[mhm I mhm 1 mhm [T mhm 1

[ITTIm [ 111 [ 111 [ (11T 11

[T [T [TITI 11 [TITI 11 [(ITTT 111

[ITTIm [ 111 [ 111 [ (11T 11

[T [T [TITI 11 [TITI 11 [(ITTT 111

[ITTIm [ 111 [ 111 [ (11T 11

[ITTIm [ 111 [ 111 [ (11T 11

SourceIBAMWeatherBureauwwveathersaldoZall

O

Thelong{&rmlaveragelannual (Precipitationlin[South[Africalis[@bout M TTim M fluvhich@pproximatelyITI
percentfindshtsiwaylihtofhelriver@cosystems(dsSurface llunoffil

O

Total(Surfacelfunofflinanifestsfannuallylin@About (T TEhillion[dubicinetresofivater Flowaroundfhe
countryside[MoweverIHuebfhelbsseslih@vaporation@ndlinhfiltrationdonly@bout M dercentdfthefunoffl
canBeldnl@verageldonsideredéconomicallyléxploitableT heldvailability[dfSurfacelwaterforall[purposes]
[agricultureMiaterSupply@ourismIBnvironmentalldonservationIBtc Tishighlydiversifiedl@mongfwenty ]

twolprimarylriver(drainageregionsias(definedBy(thelprimaryWatersheds[of[South[Africall

O

ThelShareloflthe@nnualfunoffromtheprimaryldrainageregions[ofthe[8astern(doastal [@reas(in(Soldalled
fihigh[precipitationfegionol@mountsfo@bout I Tdercent(dffotal[@vailable [MunofflorSome T Twhilliond
cubicCmetres[bfexploitable CrunofflIThe CMAP Cvaries[between I T And O TTnmCinthisCregion(D
TheoreticallyOthisOshouldObe OtheOmostOsuitable OdregionCinOSouthOAfricalfor Othe Odevelopment CofC
smallminiicrolhydropower MasCitOsCalsothemostC&conomicallyldleprivedtegionOvith[tegardto[the

domesticl@andlihdustrialfieedslaftherural [Population

O

N
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O

Rainfall Averages (mm)
= 200
200400
400-600
600-800

800-1000
B = 0

Port Elizabeth

FigureTTlimatic@ndfunoffidegionsihSouth[Africal]

RainfallOs[distributedWnevenlyloverSouthfAfricalivithhumidSubtropical [onditionsfniheléastanddry
desertldonditionsfihfhelestIT hereldreffiveSeasonal (fainfallfegionsih[South[AfricalasTollows[T

O

O

summer(dainfall (egion [T ost0fthemorthern[partslofthedountrylallong férm@nnual [@verageof]
(T Tiim (11

late[Summer(rainfallfegion[TMargelportion0ffheKaroolSemidesert(dreas]
very(ate[Summerlrainfallifegion@ mhainlyheldesert@reasoftheorth esternCaped

winter[fainfall fegion(TarelativelyMarrowldrea@longhe[CapeivesterniandSouth western[doastline
[allbng [férm(@nnual @verage o f T Taim [T

all year [rbundainfalllfegion [T Werymarrowlstripfofthe[Southernldoastline [of(Ethe (EEastern[Cape (Tal
longférm{@nnual@veragelGfIT Timim [T

Thellate@nderyIate[Summer(Seasonal [fainfall [Fegions[doMotlprovide Suitablefydrological [@onditionsfor (]
any[significantCsmall [mini microChydropower[tlevelopmentMHoweverthe (SummerTall Mear [rbundCand]
winter[3easonal(ainfall[fegions[providel[Suitable[é¢onditionsforparticularlyiinimicrolgicolhydropower
development(D
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