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The largest single hydropower site in the World 

Å

ÅCongo has been endowedwith the largesthydropowersit in the world with a total potentialof 40 to 44 GW, which
acccountsfor about 40 percent of the countryôshugehydroelectricpotentialestimatedat 100GW 

Å

ÅThis hugepotentialhas been exploredsince1885, namelyby a BelgiangeographercalledAlphonse Jules Wauters 
whowasalreadyimaginingthatthe Inga falls couldgenerateenoughpower for the neighbouringregionsand 
countries. 

Å
I would like alsoto paytribute to Pierre Geulette, memberof the Royal Academyof Colonial Sciences who
publisheda thesison the subjectcalled«Consid®rations sur lôam®nagement hydro®lectrique du fleuve Congo ¨ 
Inga» in 1955.

Å

ÅSo far, only a tiny shareof the potentialis beingexploitedwith the construction of Inga 1 (351 MW) and Inga 2 
(1,424 MW). Theircombinedgenerationpower only represents4.4 percent of the site potential. 

Å

ÅInga 1 and Inga 2 werecompletedin 1972 and in 1982 respectively. 

Å



Développement INGA - RDC 3

CARACTÉRISTIQUESDUSITEDΩLNGA- RAPPEL

Fleuve Congo: 

Á40 000 m3/s en moyenne

ÁCrue exceptionnelle :

~ 95 000 m3/s

Puissance Hydroélectrique:

ÁInga I: 351 MW (existant)

ÁIngaII:1424 MW (existant)

ÁInga III: ~ 3500 MW 

(en projet)

ÁGrand Inga ~ 39 000 MW 

(en projet)



ÅThe African Energy highways 

Å

ÅA numberof engineershave been makingplans on the developmentof the projectand of its
associatedtransmission lines. In 1993 and 1997, Electricité de France International and Lahmeyer, 
copmleteda prefeasibilitystudyfinancedby the African DevelopmentBank (AfDB) on the Energy 
Highways from Inga, to Egypt, South Africa and Nigeria. Clearly, theseengineerswereseeing Inga 
as the gordianknotof Africaôsenergydevelopment



Développement INGA - RDC 5

PROJETSDΩLNTERCONNEXIONAUSITEDΩLNGA- RAPPEL

ÁLigne RDC ςÉgypte: 5300 km

ÁLigne RDC ςNigéria: 1400 km

ÁLigne RDC ςZambie ςAfrique du 

Sud: 3 676 km (dont une partie 

existante à renforcer)

Á Ligne RDC ςAngola -Namibie ς

Afrique du Sud: 2 734 km

Á[ƛƎƴŜ ǾŜǊǎ ƭΩ!ŦǊƛǉǳŜ ŘŜ ƭΩ9ǎǘ



Inga 3 lower fall , the first steptowards Grand Inga 

Å Engineersand planners beganagainto think about the future developmentof Inga afterthe two Congolesewarsof 1996-1997 and 1998-2003. 

Å The ideawasto a build a third dam, muchlargerone on a valley, the Mbundivalleywhich runs parallelto the main course of the dam and the 
adjacent Nkokolovalleywherethe existingdamsare located. Plans wereto divert the largestpart of the river flow into the Mbundivalley
throughan in-takecanal and bringwater to the turbines at the junctionwith the original riverbed, to generatesomethingbetween3,000 MW and 
4,000 MW. 

Å In 2003, a new entitywascreatedunderthe auspices of the SouthernAfrican DevelopmentCommunity (SADC), the Western Corridor. The 
plan wasto bringpower from a third dam on the River Congo, all the way down to South Africa via Angola and Namibiawith a hookto 
Botswana. But the projectdid not materialize, mainlybecausethe DRC whichhosts the site Inga wereonly givena twentypercent stakein the 
companyin charge of the project. 

Å A new studyon thisnew projectcalledInga 3 Lower fall waslaunchedin 2008 by the AfDB and carriedout by EDF and the Canadian 
consulting firm RSW, nowabsorbedby AECOM.  The studywasconcludedin 2013 and Inga 3 wasdefinedas the first phase of the 
construction of Great Inga. 

Å Inga 3 as the first phase of Grand Inga 

Å Cumulatedpotential

Å Phase 1        Inga 3 LowerFall 4 ,755   MW                        4,755 MW

Å Phase 2        Inga 3 HigherFall 3,030    MW                       7,785  MW

Å Phase  3       Inga 4                           7,180    MW                      14,965 MW

Å Phase 4        Inga 5                            6,970   MW                      21,935 MW

Å Phase 5        Inga 6                            6,680   MW                      28,615 MW

Å Phase 6        Inga 7                            6,700   MW                      35,315 MW

Å Phase 7        Inga 8                            6,740 MW                        42,055 MW



Vallée de la Bundi Vallée Nkokolo

REPUBLIQUE DEMOCRATIQUE DU CONGO

MINISTERE DES RESSOURCES HYDRAULIQUES ET ELECTRICITE

VUE PANORAMIQUE DES CENTRALES INGA 1 A INGA 8 PROJETEES: 44 000 MW

Inga 1 (351 MW) 
Centrale en service 
depuis 1972

Inga 2 (1 424 MW) 
Centrale en service 
depuis 1982

Inga 8 (6 747 MW)

Inga 4 (7 182 MW)

Inga 5 (6 970 MW)

Inga 7 (6 706 MW)

Inga 6 (6 684 MW)

Inga 3 (BC:4 800 MW 
et  HC: 7 800 MW)

Fleuve 
Congo

Fleuve 
Congo

Fleuve 
Congo

Barrage du fleuve



Développement phasé de Grand Inga : Final

Inga  3

Grand Inga ς
configuration 

finale

6 centrales
51 groupes
Puissance totale 42 000 MW
Energie annuelle 340 TWh/an

Inga 4

Inga 5

Inga 6

Inga 8

Inga 7
Barrage BCR Bundi

Niveaux du 
réservoir

Min = 202 m
Max = 208 m



The Great Inga International Treaty

In 2013, the DRC and South Africa signedan international treatyfor 

the developmentof Inga, which includeda power sharing agreement.

The main off-takeris ESKOM (South Africa) :                   2,500 MW 

Katanga province and the mining industry:                         1,300 MW

To the national utility SNEL:                                               1,000 MW 

Total costwasthenestimatedat  $ around11 billion by the World 

Bank includingthe transmission linesThesea

SAPP transmission lines2.5 billion 

Intakecanal and dam  2-3 billion

The bill for Inga 3 Lowe Fall couldreach$ 14 billion including

financialcosts



Government decidesto double Ingaôscapacity

Å

Å The scaleof the projecthoweverhas been subjectto changes recently. In July 2017, the Agency for the Developmentof Inga (ADPI) has 
announcedthatthe capacityof Inga 3 wouldbescaledup to 10,000 MW or 12,000 MW, more thanthe double of the initial projected
capacityof 4,00 MW. 

ÅADPIôsdirector, Bruno Kapandjialsoannouncedthatthe two consortia whichbiddedfor Inga 3 wouldmerge and submita commonoffer.

Å Thoseare respectively

Å

Å A Chinese-ledconsortium called«Groupement Chine dôInga» which includes

Å ThreeGorges Corporation, Sinohydro, the State Grid International Corporation, the ChanjiangSurvey Planning Design and Researche
Corporation and the DongfangElectric Corporation 

Å A Spanish-ledconsortium called« Groupement proInga» which includes:

Å Actividadesde Construccióny Servicios(ACS), Eurofinsa, AEE Power, Andritz Hydro of Germany, Andrade GuttierezEngenheriaSA of 
Brazil andé the China National Electric Engineering Corporation (CNEEC)

Å

Å Whateverthe developerthe Chineseare on board

Å

Å At the sametime, the ADPI announcedthatthe Inga 3 projectwouldonly befinalisedby 2024-2025 the soonest, four yearslaterthan
expected. 

Å

Å

Å

Å



Å < The Inga project necessaryfor Africaôseconomicfuture and the global environment

The Inga projecthas been describedby the International Energy Agency exectuivedirectorFatih Birol as «the 

pearlof all projects»

DRCôshydropowercan bea gamechanger for the continent 

1 Inga is indeeda competitiveproject

Accordingto the World Bank studyInga offersthe worldôslowestproduction costwith approximately3 cents of 

dollars per kWh

Therebyit providesCongo with a comparative advantageto attractinvestmentsand industries which couldhelp 

to transformits hugenaturalresources

2 Inga can renderhugeenvironmentalservices 

Providednecessaryinvestmentsare made to developdistribution networks and the use of electriccooking 

devicesit can offer an alternariveto charcoal, the main cause of deforestationand CO2 emissionsin Central 

Africa.

It can alsohelp SouthernAfrica to increasethe shareof renewableenergyin its energymix and help substitute 

someof the generationcapacityof the environmentdamagingcoalthermal plants 



A fantastic potential that shouldnot remain a potential : but many hurdles
on the implementation path

Å The implementationof the Inga projecthoweveris beingdelayed. 

Å

Å This is partlyowedto the giganticsize of the projectwhichneedsto pool a numberof financialresources.  There is a needto harmonize
strategiesbetweenthe differentstakeholders. At the sametime, thereare undeniablygovernanceproblems. The decisionby the World bankto 
pull out from the projectin 2016 is relatedto the Congolesegovernementdecisionto launchtenders for the selectionof the developerbefore
the Bankôsfundedstudieswerefinalised. Anotherproblemis thatthe agencythathas to manage the entireprojectis not underthe 
governmentôssupervision but directlyunderthe presidentofficeôsresponsability. 

Å Geologicalproblems

Å Suchreservationsmayjustified . Indeed, the World Bank technicaland financialstudiesseemjustified. In 1955, Pierre Geulette, memberof 
the Royal Academyof Colonial Sciences, raisedthe problemof the stabilityof the rocks of the BundiValley wherethe Inga 3 and the Grand 
Inga damsare to bebuilt. Othertestimoniesincludingthatof hydrologyengineersconfirmthe nature of geologicalproblemssuchas the 
porosityof the rocks, which is alreadynoticedat the existingInga 1 and Inga 2 dams. 

Å An additionalproblemsi thatduringthe construction worksof the intakecanal thatwill divert the main flow of the Congo River into the 
BundiValley, the existingInga 1 and Inga 2 hydropowerstations will probablystop operating at least a few daysor a few weeks. That still
has to beaddressed

Å

Å

Å

Å



The Cost issue: whoôsgonnapay and how? 

Å

ÅThe considerablecostof the Grand Inga projectis a seriousissue. Especiallyif one considersthatthe 
figure of $ 14 billion for Inga 3 Basse chute (Lower Fall) is probablyconservative. 

Indeed, a numberof factorsshouldbetakeninto accountincludinga 10 percent power lossfor the 
transmission linesand the needto applya 0.855 factor to calculatethe availablepotential. Yet, this
potentialonly corresponds to the 40GW duringfour yearsper annumbetweenoctoberand january. 
Return on investmenthas to becalculatedthustakingthis factor into account. 

Å



Underestimatedcosts

ÅAnotherproblemwhichshouldbetakeninto accountis thatthe costof annexinfrastructures is not envisaged. 
Indeed, the size of the turbines and the needto transport construction equipmentto the Inga site requiresthe 
construction of a deepseaharbouron the Atlantic at the mouthof the river Congo and the improvementof 
accessroad to the Inga site. Suchinfrastructures are alsoneededfor the industries whichwould belocated
nearthe Inga site. The mostconservative estimatemade by a South-Koreanconsultis thatthe harbouralone
wouldcostat least U.S. $ 400 to 500 million. Otherestimatesmade by the Organisation pour lô®quipement de 
Banana-Kinshasa considerthatthe construction of railway betweenthe harbourand Matadi would represent
an investmentof circa U.S. $ 500 million. At the end of the day, the total costof the dam, of the transmission 
linesand of the annexinfrastructures would ratherrepresenta costof U.S. $ 15 billion, includingfinancial
costs.

ÅNow, obviously, if the governementhas decidedas weheardin July to go straight to phase 2 (Inga 3 High 
Fall) or to the phase 3 of Grand Inga (Inga 4), the total costwouldbe, the amountmight bemuchhigher and 
reachup to $ 20 bn.  

ÅYet, as of now, it is unclearwho is goingto finance the construction of the dam. The only indications we
heardfrom the World Bank a few yearsagois thatthe DevelopmentBank wasconsideringto finance the 
transmission linesto SouthernAfrica which representsroughly20 percent of the total costof Inga 3 Lower
Fall (4,800 MW) and lessaccordingto the new scenarios. In orderwords, thereis a financialgap of at least $ 
12 billion and probablymuchmore. 

ÅOne additionalremarkThe Congolesepressreportedin 2015 thatChina whichcompletedthe 22,500 MW 
dam for an estimatedcostof $ 30 bnwasreadytechnicallyand financially to do build and payfor Grand Inga. 
But suchoffer whichwasmade to PresidentKabila duringhis visit to China at the time has not been 
reiterated. 

Å



{ƛǘŜ ŘΩLƴƎŀ Υ ǳƴŜ ƘȅŘǊƻƭƻƎƛŜ ŜȄŎŜǇǘƛƻƴƴŜƭƭŜ

ïUne hydrologie très 
favorable

ÅPlus de cent ans de données 
hydrologiques de 1903 à 2010

ÅFaibles variations annuelles de 
débit

ÅModule : 41 000 m3/s

ÅEtiage centennal : 22 400 m3/s 

ÅCrue de Projet : 100 000 m3/s 

ÅCrue de Sécurité : 120 000 m3/s 



The Inga paradox

Å On thatpoint, the conclusion is thatthe DRC is endowedwithAfricaôsmostimportant hydropowerpotentialbut it has not the financial
meansto tapthis resourcealone. Furthermore, the currentpolitical instabilitymakesit difficult for foreignpartnersto embarkon suchan 
important project. There is a political problemindeed. How can a governementthatlackslegitimacysincethe expiration of the Presidentôs
mandate in late2016, commit the country for the next20 yearsby increasingsubstantiallythe foreigndebtburden. We are told by the World 
Bank thatmoney shouldnot bea problem. The money is there. But thereis a needto ensurepolitical stabilityand legalsecurityto createthe 
conditions for the release of funds. Anotherproblemis thatInga like otherlarge hydropowerprojectshas been underattackof someNGOs, 
for its allegednegativeconsequenceson the social and environmentalfronts. 

Å Clearly, Inga finds itself in a totally differentsituation from the othermain projectsunderconstruction in Africa. 

The 6,000 MW Grand EthiopiaRenaissance Dam (GERD) on the Blue Nile whosetotal costis estimatedat U.S. $ 4.4 bn. is entirelyfinanced
by Ethiopia, mainlyby the governmentand partlyby the sale of bonds by the governement. Yet, the problemthereis rathergeopolitical. 
Ethiopiahas to reassureits neighbourgsdownstreamthatthe filling of the dam reservoirwill not have damagingconsequencesfor the water 
supplyof Egypt. 

Å Anothercountry which is developingconsiderablehydropowercapacityisAngola. Like Ethiopia, the state is financingtotally the large dams
on the Kwanza River: Lauca(2,070 MW) of which two turbines beganoperating in July 2017 and CaculoCabaça(2,171 MW). One is
financedby BrazilôsBNDES bankand the otherby ChinaôsEximbank. Both representa costrangingbetween$ 4 and $ 5bn. Odebrechtis
building Lauca, whereasChina GezhoubaGrouprCorporation is building CaculoCabaça.. In Angolaôscase, the problemis thatthe projects
werelaunchedbeforethe oil pricecrunchand it is thereforemore difficult for the state to finance theseinvestments. 

Å



The debateon the use of Ingaôsenergy

ÅBack to Inga. An important aspect is the economicdevelopmentmodel. The Inga 3 and Grand Inga projectsare primarily
designedas energy-export projects. The anchorclient of Inga 3 is South Africa which is seenas providingthe financial
backbone and sustainabilityof the project. 

Å In the future however,  the operatorsand managers of Inga will beconfrontedwith the competingdemandof the continentôs
first economy, Nigeria. For the last five years, Nigeria has alreadyexpressedits interestfor purchasingup to 3,000 MW 
from Inga. 

ÅWhat about the domesticdemand?

ÅIngaôsdevelopmentmodel has been criticised. 

On the one hand, the Congolesecivil society CORAP coalition considersthatthe 1,000 MW left to SNEL to supplythe 
domesticmarketin the Inga 3 Lower Fall scenario are insufficientto meetthe local needs. 

ÅThesesamesources raisequestions about the governanceof the projectand the compensations to the people whomaybe
removed, by the construction project. Theyrememberthathundredsof people still askfor compensations as a resultof the 
existingInga 1 and Inga 2 dams. In addition, severalprojectsincludingthe Maluku steelplant and the CINAT cementplant 
which wereto befinancedby Inga 2 are beingdescribedas white elephants. 

ÅBut for someanalystslike the former BelgiancooperationAgency directorPaul Frix, the failure of CINAT and Maluku
projectdoesnot meanthat industrialprojectsbuilt aroundthe cheap and abundantcapacityof Inga are not relevant. In 
2006, BHP Billiton wasconsideringto build an aluminium plant nearInga. The CongoleseeconomistVenant Kinzonsihas 
listeda numberof domesticindustries which couldbedevelopedaroundInga combinedthe abundanceof electricityand of 
local resources(bauxite, phosphates and ferlilizers, agricultural products, fisheries, etcé)

Å
Å

Å

Å



Social and Environmentalissues 

ÅIt seemsconsequenceswill be limited. 

ÅThe surface of the reservoiris fairly small, around400 km² whichismuchlessthan the 
Aswandam reservoir(6,500 km²). Besides, evaporationlevelsare muchinferior. 

ÅThe numberof people whichshouldbe displacedor affectedisnot that important for 
sucha kingsize project.  A reinstallationplan of 8,000 people wasconsideredby the 
World Bank two yearsago. 

ÅThe AECOM-EDF studyhas estimatedthat the affectedarea will be relativelysmallif one 
takesinto considerationand ha/MW ratio, comparedwith other projects. 

ÅA final remarkhoweveris that the financialand technicalparametersof the Grand Inga 
projectmight have to beamendedaccordingto climatechange. Congolesehydrologists
are projectingthat Congo river flows might fall by 5 percent betweennow and 2030 and 
evenmore afterwards. 

Å

Å



Zoom sur Inga 3 Basse Chute
Environmental impact

Surface affectée (Ha / MW)
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