Inga : a necessarymegaproject that still needsto mature
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The largest single hydropower site in the World

A

A Congo has beeendowedwith thelargesthydropowersit in the worldwith a totalpotentialof 40 to 44 GWyhich
acccountgor about 40 percent of tiie 0 U n hugehyal®electrigpotentialestimatecat 100GW

A

A This hugepotentialhas beemxploredsince1885,namelyby aBelgiangeographecalledAlphonse Jules Wauters
who vtvasalreadylmaglnlngtha the Ingafalls couldgeneratenoughpower for theneighbouringegionsand
countries.

A
| would like alsoto paytribute to Pierré&seulette memberof the RoyaAcademyof Colonial Sciencewho
‘oubllsheobthessont esubjectcalled«cConsi d®r ati ons sur | 0am®nagement
nga» in 1955,

A

A So far,on{x/atiny_shareof thepotentialis beingexploitedwith the construction of Inga 1 §_351 MW) and Inga 2
(1,424 MW).Theircombinedgeneratiorpoweronly representd.4 percent of the sifgotential
A

A Inga 1 and Inga &rerecompletedn 1972 and in 198Bspectively
A
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AThe African Energy highways
A

A A numberof engineershiave beemakingplans on thelevelopmenbf theprojectand ofits
associatetransmissiorines In 1993 and 1997, Electricité de France InternationalLahdheyey
copmleteda prefeasibilitystudyfinancedby theAfrican DevelopmenBank (AfDB) on the Energy
Highwaysfrom Inga, toEgypt SouthAfrica and NigeriaClearly, theseengineersvereseeing Inga
as thegordianknotof A f r i eneag@dsvelopment
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Inga 3 lower fall, the first steptowards Grand Inga

Engineerand plannerbeganagainto think about the futurelevelopmenof Ingaafterthetwo Congolesavarsof 19961997 and 1992003.

Theideawasto abuild athird dam,muchlargerone on avalley, theMbundivalley which runsparallelto the main course of the dam and the
adjacentNkokolovalley wherethe existingdamsarelocated Planswvereto divertthelargestpart of the river flowinto the Mbundivalley
throughan intakecanal andringwater to the turbines at tlenctionwith the originalriverbed to generatesomethingoetweer3,000 MW and
4,000 MW.

In 2003, a neventity wascreatedunderthe auspices of theoutherrAfrican DevelopmenCommunity (SADC), the Western Corridor. The
planwasto bring powerfrom athird dam on the River Congo, all tiay down to Soutifrica via Angola andNamibiawith ahookto
Botswana. But therojectdid not materialize mainly because¢he DRCwhich hosts the site Ingaereonly givenatwentypercenitakein the
companyin charge of theroject

A newstudyonthis newprojectcalledinga 3Lower fall waslaunchedn 2008 by theAfDB andcarriedout by EDF and the Canadian
consultingfirm RSW, now absorbedy AECOM. Thestudywasconcludedn 2013 and Inga @/asdefinedas the first phase of the
construction of Great Inga.

Inga 3 as the first phase of Grand Inga

Cumulatedootential

Phase 1 Ingalwer Fall 4,755 MW 4,755 MW
Phase 2 IngakigherFall 3,030 MW 7,785 MW
Phase 3 Inga 4 7,180 MW 14,965 MW
Phase 4 Inga 5 6,970 MW 21,935 MW
Phase 5 Inga 6 6,680 MW 28,615 MW
Phase 6 Inga 7 6,700 MW 35,315 MW

Phase 7 Inga 8 6,740 MW 42,055 MW
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Developpement phasé de Grand Inga : Final
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The Great Inga International Treaty

In 2013, the DRC and Sou#tirica signedan internationalreatyfor
thedevelopmenbf Inga,whichincludeda power sharing agreement.

The main offtakeris ESKOM (SouthAfrica) : 2,500 MW
Katanga province and timining industry: 1,300 MW
To the national utility SNEL 1,000 MW

Total costwasthenestimatedat $ aroundl11 billion by the World
Bankincludingthe transmissiohnes Thesea

SAPP transmissiolnes2.5 hillion
Intakecanal and dam -2 billion

The bill for Inga 3 Lowd-all couldreach$ 14 billionincluding
financialcosts



Governmentdecidesto doublel n g eapasity

A

A Thescaleof theﬁrojectho_weverhas beersubjectto changesecentlx/lln July 2017, the Agency for thgevelopmentbf Inga (ADPI) has
annou_?cefdii]%% I\ﬁ\(}\?pautyof Inga 3would béescaleaup to 10,000 MW or'12,000 MW, motkanthe double of the initighrojected
capacityof 4, :

A A D P Idiestor BrunoKapandijialsoannouncedhatthetwo consortiawhich biddedfor Inga 3would merge angubmita commonoffer.
A Thosearerespectively

A

A A Chineseledconsortiuncalled«Gr ou p e me nt >Gahichineludesé | n g a

A ThreeGorges Corporatior§inohydrg the StatéSrid International Corporation, th@hanjiangSurvey Planning Design afkesearche
Corporation and thBongfangEléctric Corporation

A A SpanisHed consortiuncalled« Groupemenprolnga» whichincludes:
A Actividadesde Construcpiér){ ServiciOé(AC_S), Eurofinsa AEE PoweriAndrIiEtzI Hydro of G_ermanE Andrad@uttierezEngenheris&sA of

Brazil ande h e hi na Nationa ectric ngineering Corporatio
A
A Whatevetthedevelopethe Chineseare onboard
A

A Atthe tS<';1dmetime, the ADPlannouncedhatthe Inga Jorojectwould only befinalisedby 20242025 thesoonestfouryearslaterthan
expecte
A

A

A



<

The Ingaproject necessanyffor A f r i ecandnscfuture and the globalenvironment

The Ingaprojecthas beemescribedy the International Energy AgenexectuivedirectorFatih Birol as «the
pearlof all projects»

D R C bysiropowercanbea gamechanger for the continent

1 Ingais indeeda competitiveproject

Accordingto the World Banlstudylngaoffersthew o r llodestproductioncostwith approximately3 cents of
dollars per kwh

Therebyit providesCongowith a comparativeadvantageo attractinvestmentsand industriesvhich couldhelp
to transformits hugenaturalresources

2 Inga carrenderhugeenvironmentakervices

Providednecessarynvestmentsare made talevelopdistribution networks and the useeadéctriccooking
devicedt canoffer analternariveto charcoal the main cause afeforestatiorand CO2emissionsn Central
Africa.

It canalsohelp Southerrfrica to increasahe shareof renewableenergyin its energymix and help substitute
someof thegeneratiorcapacityof theenvironmentdamagingcoalthermal plants



A fantastic potential that should not remain a potential : but many hurdles
on theimplementation path

A Theimplementatiorof the Ingaprojecthoweveris beingdelayed

A

A Thisis partly owedto thegiganticsize of theprojectwhich needso pool anumberof financialresources Thereis a needto harmonize
strategiebetweerthedifferentstakeholders. At theametime, thereareundeniablygovernanceroblems Thedecisionby the Worldbankto
pull outfrom the projectin 2016is relatedto theCongolesegovernemendlecisionto launchtenders for theelectionof thedevelopebefore
theB a n kurddsdstudieswverefinalised Anotherproblemis thattheagencythathas to manage thentireprojectis notunderthe
g 0 vV e r nsupenvisiah butirectlyunderthepresidenp f f iresporsability

T

Geologicalproblems

A Suchreservationsnayjustified . Indeed, the World Banfechnicalandfinancialstudiesseemjustified. In 1955, Pierr&eulette memberof
the RoyalAcademyof Colonial Sciencesaisedthe problemof thestability of the rocks of th&undiValley wherethe Inga 3 and the Grand
Ingadamsare tobe built. Othertestimoniesncludingthatof hydrologyengineergonfirmthe nature ofjeologicalproblemssuchas the
porosityof the rockswhichis alreadynoticedat theexistinglnga 1 and Inga dams

A An additionalproblemsi thatduringthe constructiomvorks of theintakecanalthatwill divertthe main flow of the Congo Rivémto the
BundiValley, theexistinglnga 1 and Inga Bydropowerstationswill probablystop operating at least a felaysor a fewweeks Thatstill
has tobeaddressed

o To Do D>



The Costissue: w h odgbsnapay and how?

A

A Theconsiderableostof the Grand Ingarojectis a seriousissue.Especiallyif one considershatthe
figure of $ 14 billion for Inga 3 Basse chute(ver Fall) is probablyconservative.

Indeed, anumberof factorsshouldbetakeninto accountincludinga 10 percent powédossfor the
transmissiodinesand theneedto applya 0.855 factor tcalculatethe availablepotential Yet, this
potentialonly corresponds to the 40GWiringfour yearsperannumbetweeroctoberandjanuary
Return onnvestmenhas tobe calculatedhustakingthis factorinto account

A



Underestimatedcosts

A Anotherproblemwhich shouldbetakeninto accounts thatthe costof annexinfrastructuress notenvisaged
Indeed, the size of the turbines andrtieedto tr_ansport constructioequipmento the Inga siteequiresthe
construction of @leepseaharbouron the Atlantic at thenouthof the river Congo and thenprovemenof
accessoad to the Inga sit&uchinfrastructures aralsoneededor the industriesvhichwould belocated
nearthe Inga site. Thenostconservativeestimatemade by a SoutKoreanconsultis thatthe harbouralone _
would costat least U.S. $ 400 to 500 millio@therestimatesnade by t he Organi sati or
BananaKinshasaconsiderthatthe construction of railwalgetweerthe harbourand Matadwould represent
aninvestmenbf circa U.S. $ 500 million. At the end of thay, the totalcostof the dam, of the transmission
Ilnetsand of theannexinfrastructuresvould ratherrepresenaicostof U.S. $ 15 billionjncludingfinancial
COsts

A Now, obviously if the governemenhasdecidedaswe heardin July to go straight to phase 2 (Inga 3 High
Fall)r(])r t(% th$e (Base of Grand Inga (Inga 4), the tmiatwould be, theamountmight be muchhigher and
reachup to n.

A Yet, as ofnow; it is unclearwhois goingto finance the construction of the dam. Tmdy indicationswe
heardfrom the World Bank a fewearsagois thatthe DevelopmenBankwasconsideringo finance the
transmissioninesto Southerrmfrica which representsoughly 20 percent of the totabstof Inga 3Lower
Fall (4,800 MW) andessaccordingo the new scenarios. brderwords thereis afinancialgap of at least $
12 billion andprobablymuchmore.

A Oneadditiona_lremarkTheCon%olesepressreportedn 2015thatChinawhich completedhe 22,500 MW
dam for arestimatedcostof $ 30bnwasreadytechnicallyandfinanciallyto dobuild andpayfor Grand Inga.
Butt suct:hgfferwhlch wasmade toPresidenKabiladuringhis visit to China at the time has not been
reiterate

A
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The Inga paradox

A Onthatpoint, the conclusiois thatthe DRCis endowedvith A f 1 i nostidEortanthydropowerpotentialbutit has not thdinancial
meando tapthisresourcelone Furthermorethecurrentpolitical instability makesit difficult for foreignpartnerso embarkon suchan
importantproject Thereis apolitical problemindeed How can ayovernementhatlackslegitimacysincethe expirationofth® r e si dent 6 s
mandate ifate 2016, commit the country for threext20 yearsby increasingsubstantiallythe foreigndebtburden We aretold by the World
Bankthatmoneyshouldnotbea problem The moneys there Butthereis a needto ensurepolitical stability andlegalsecurityto createthe
conditions for the release fafnds Anotherproblemis thatinga likeotherlargehydropowerprojectshas beemnderattackof someNGOs
for its allegednegativeconsequencesn the social andnvironmentafronts.

A Clearly Ingafindsitselfin atotally differentsituationfrom the othermain projectsunderconstruction irAfrica.

The 6,000 MW Grané&thiopiaRenaissance Dam (GERD) on the Blue Miteosetotal costis estimatedat U.S. $ 4.4n. is entirelyfinanced
by Ethiopig mainly by thegovernmentandpartly by the sale of bonds by tigevernementyet, theproblemthereis rathergeopolitical
Ethiopiahas toreassurdts neighbourgslownstreanthatthefilling of the danreservoimwill not havedamagingconsequencdsr the water

supplyof Egypt.

A Anothercountrywhichis developingconsiderablénydropowercapacityis Angola. LikeEthiopia the statés financingtotally the largedams
on the Kwanza RiverLauca(2,070 MW) ofwhich two turbinesbeganoperating in July 2017 ardaculoCabacg?2,171 MW). Ondas
financedby B r a ZBNDE&S Bankand theotherby C h i rEsimdbsink Both represena costrangingbetweerts 4 and $ 5bnOdebrechts
building Laucg whereasChinaGezhoubasrouprCorporations building CaculoCabaca InA n g o taseptlsgroblemis thatthe projects
werelaunchedeforetheoil pricecrunchandit is thereforemoredifficult for the state to finandbesenvestments



The debateon the use of n g @nérgy

A Back to Inga. An important aspédstthe economicdevelopmentmodel. The Inga 3 and Grand Ing@jectsareprimarily
desi nechsenergtyexpo_rt{)rotjects Theanchorclient of Inga 3s SouthAfrica whichis seenasprovidingthefinancial
backbone andustainabilityof theproject

A In the futurehowever theoperatorsand managers of Ingaill be confrontedwith the competingdemandofthec ont i ne n't
Prst elconomy Nigeria. For the last fivgears Nigeria haglreadyexpresseds interestfor purchasingup to 3,000 MW
rom Inga.

A What about the domesticdemand ?
A1 n gdedempmentnodel has beeariticised

On the one hand, t@ongoleseivil society CORAP coalitiowonsiderghatthe 1,000 MWeft to SNEL tosupplythe
domesticmarketin the Inga L ower Fall scenario arinsufficientto meetthe locaineeds

A Thesesamesourcegaisequestions about thgovernancef the projectand the _comEensations to the peapl® may be
removed by the constructloprO{ect Theyremembethathundredsof peo&lestlll askfor compensations asrasultof the
existinglnga 1 and Inga dams In addition,severalprojectsincludingthe Maluku steelplant and the CINATementplant
whichwereto befinancedby Inga 2 ardeingdescribeds whiteelephants

A But for someanalystdike the formerBelgiancooperatiorAgencydirectorPaulFrix, thefailure of CINAT andMaluku
Bro ectdoesnot meanthatindustrialprojectsbuilt aroundthe chéap andbundantapacityof Inga are not relevant. In
2006, BHP Billitonwasconsideringo build an aluminium plannearlnga. TheCongoleseeconomistvenantKinzonsihas
listed a numberof domesticindustrieswhich could be developedaroundingacombinedthe abundancef electricity and of
local resourcegbauxite, phosphates afeflilizers, agriculturalproductsfisheries et c é)

> > > P



Social andEnvironmentalssues

A It seemsconsequencewill be limited.

A The surface of theeservoiris fairly small around400 km2whichis muchlessthan the
Aswandamreservoir(6,500 km?)Besidesevaporationlevelsare muchinferior.

A Thenumberof peoplewhichshouldbe displacedor affectedis not that important for
suchakingsizeproject Areinstallationplan of 8,000 peoplg&vasconsideredoy the
World Bankwo yearsago

A The AECONEDFstudyhasestimatedthat the affectedareawill be relativelysmallif one
takesinto considerationand ha/MW ratio,comparedwith other projects

A A finalremarkhoweveris that the financialandtechnicalparametersof the Grand Inga
prOJect_mlghthave tobe amendedaccordingo climatechange Congolesdwydrologists
areprojectingthat Congo river flowsnight fall by 5 percenbetweennow and 2030 and

evenmore afterwards

A
A
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