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1. Institutional Arrangement

TheMinistryof Waterand Energyof Ethiopiais a federalorganizatiorestablished
with the missionto improvethe overallwelfare of our societythroughdeveloping
and managingthe water and energyresourcesequitably, sustainablyand in an

integratedmanner TheMinistryis a regulatorybodywhich involvesthe planning,
developmentand managemenbf resources,preparationand implementationof

policesstrategies guidelinesand sectoriallaws andregulations |t also, conducts
study and researchactivities, providestechnical support to regionalwater and

energybureaus TheMinistryis headedby a Ministerandthree StateMinisters The
State Minsters are managingwater resourcemanagemenisector, water supply
and sanitation sector and energystudy and developmentsectors Within the

energysector, there are three main lead executiveoffices with responsibilitiesof

energysector study, electrificationdevelopmenttechnologydevelopmentenergy
informationadministrationand associatedactivities Undereach lead executive
officetherearealsothreedesks-

Rural Energy Technology Development Lead Executive Office

Rural energy technology development desk, rural energy technology
transformation desk ANDrural energytechnology designand test desk

Energy Resource Study Lead Executive Office

Hydropower study and design desk, bioenergy study and technology
identification desk AND small river power, solar and wind study and
technology identification desk

Electrification and Energy Information Lead Executive Office

Electrification development and monitoring coordination desk, Power
sector development and regional interconnection desk AND Energy
information administration and modeling desk




Sectorial institutions affiliated to
MoWEwith their responsibilities:-

o o Petroleum and Energy
Ethiopian Electric Power Ethiopian Electric Utility Authority

Generation, transmission DB ER Sl Regulatory body for

and bulk sales electricity and energy
efficiency
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2. Policy and Strategy Frameworks

2.1 National Energy Policy

Thebroad generalobjectiveof the Ethiopianenergysector
policy (1994 EC)is ensuringncreasedaccessto reliable&
affordablemodernenergysupply using efficient & cleaner
energytechnologiesjn environmentallysustainablevay,to
support sustainablesocial and economic developmentof
the country

Consideringthe continuous economic growth and the
H#Y 2 U gigiontd bringabout structural transformations,
which obviously& undoubtedlyinfluencethe growthof the
energydemand, MoWE has been reviewingthe previous
1994 EC policy and also it has beenunderthe processof
approval

Thedraft policy considersthe evolutionand comingto the
scene of different technologieslike electric rail, electric
cars, hybridcars, flexi-fuel vehicles Shiftingusageto these
technologieswill reduce oil import dependencyand also
reducether Y 2 U oprbonfodtprint

It also gives due emphasis to energy efficiency and
conservationfrom both supply & demandside. It is well
alignedwith the new sustainabledevelopmentdue to the
current climate changeconcern it goes along with the
ClimateResilientGreenEconomystrategy

Unlikethe policy of 1994 EC,the currentdraft energypolicy
(2017 EC) has more extensivelyaddressedthe evolution
and development of electric power infrastructure
interconnection not only as being a source of foreign
currency but also a critical role playerin the | IJNDRY
geopoliticalstability.
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2.2 National Sustainable Energy
Development Strategy (N-SEDS)
Of Ethiopia

TheNationalSustainableEnergyDevelopmentStrategy(N-
SEDS)2024-2030 is a collaborative effort led by the
Ministryof Waterand Energy(MoWE to addressEthiopia’s
energy challenges and steer the country towards a
sustainableenergyfuture. Developedwith input from key
stakeholders and experts, this strategy outlines a
comprehensive roadmap to enhance energy access,
security, efficiency, and governance while promoting
economicgrowthandenvironmentasustainability

TheNationalSustainableEnergyDevelopmentStrategy(N-
SEDS)2024-2030 main goalis to guideactions aimed at
acceleratingthe transition towards a sustainableenergy
future, integratingsocial, economic, environmental,and
technologicallimensions




2.3 National Electrification Strategy

Theprincipalgoal of the National ElectrificationStrategy
is to providea roadmapfor scalingup electrificationin
Ethiopiain a more effectiveand sustainablemannerand
ultimately contributeto raise the overall performanceof
the electricitysector, andits objectivesinclude

A Establish an institutional framework through which
financial,technicaland institutionalresourcescan be
allocated to achieve accelerated electrification
expansion

A Strengthenpolicy formulation, program coordination
andperformanceamonitoring

A Significantlyincreaseconnectionrates of households
andbusinesses

A Introduceandinstitutionalizenore  effective and
automated planning, design, construction, and
programmanagementools.

A Rationalizebulk supplyandretail tariffs to significantly
improvecostrecoveryandprogransustainability

A Facilitatesignificantincreasesin electrificationvia off-
gridapproaches

TheNationalElectrificationStrategycomprisesa number
of strategic elements organizedinto three functional
categories(pillars)- Institutional, Planning& Technical
andFinancial




2.4 Ethiopia Climate Resilient
Green Economy Strategy

E q 6 R Y diRatet Resilient Green Economy (CRGE)
Strategywas launchedin November2011 at 4COP 17,
Durban, South Africag This Strategyre-define E q 6 RY GJR ¢
vision of achievingmiddle income status by 2025 in a
Climateresilient green economy development path. It
defines the #Y 2 U gémmitment to limit its emission

(from all economicactivities)at 150 5Mt CO2e in 2030, by
following greengrowth path that fosters developmentand
sustainability

)
—_—

Thisstrategyfollows a sectoralapproachandhasidentified
and prioritizedmore than 60 initiatives,which could help
the country achieveits developmentgoals while limiting
2030 6GHG emissionsto arounda Y I ¢150/vit CQ2e T
around 250 Mt CQR2e less than estimated under a
conventionadevelopmenpath. Thegreeneconomyplanis
basedonfourpillars:

Improvingcrop andlivestockproductionpracticesfor higher
foodsecurityandfarmerincomewhile reducingemissions
Protectingand re-establishingforests for their economic
andecosystemservicesjncludingas carbonstocks
Expandingelectricitygeneratiorfrom renewablesourcesof
energyfordomesticandregionalmarkets

Leapfroggintp modernandenergyefficienttechnologiesn

transport,ndustrialsectors,andbuildings

4Conferenceof Parties
5 Megaton of CarbonDioxide Equivalent
6 GreenHouseGas




2.5 Energy Proclamation

The energy proclamation (810/2013) was issued in

January2014 andit is the law that definesregulationsof

electricity and energyefficiency& conservation Thislaw

also definesthe powers of and duties of the Ethiopian
Energy Authority which has been established with

Council of Ministers RegulationN0.308/2014 as energy
sector regulatory body. It also deals with license &

certificateof competencyissuance

2.6 Energy Regulation

The EnergyRegulationis endorsed by the Council of
Ministersin January2019 and deals with License and
Certificateof Competencyin more detail includingrights
and obligations It also discusses electricity and grid
accessissues It has provisionson energyefficiencyand
conservationissues subject to the nature of the sector
andinternationahormsandpractices




2.7 Geothermal Resource
Development Proclamation

E q 6 R Y Gdethetmal Energy Resource potential is
estimated at 10GW and it is necessaryto ensure the
conservationand developmentof this resource for the
social and economic benefit and growth of the country.
With the intention of putting in place the legal and
regulatory framework to support geothermal power
generation by both public and private sectors, for a
successful development and use of this resource,
Geothermal Resources Development Proclamation
(981/2016) was issuedin September2016 and amended
on June2020 with proclamationNo. 1204/2020to resolve
taxandexplorationicenserelatedissues




2.8 Investment Proclamation and
Regulation

The new investment proclamation (1180/2020) was
issuedin April 2020 with aim of increasingthe role of
private sector investmentin all sectors of the economy
includingin productiveandenablingsectorsto accelerate
the economic developmentof the country, ensure its
sustainability,strengthendomestic production capacity
andtherebyimprovethe livingstandardsof its people

Following the new investment proclamation, the
InvestmentRegulation(474/2020) has endorsedby the
Councilof Ministersin September2020 and definesthe
area of investments for joint investment with the
government,domestic investors, joint investmentwith
domesticandforeigninvestorsandforeigninvestors

It also discusses investment permit, acquisition of
existing enterprise and transfer of investment project
under implementation,proceduresfor suspensionand
revocation of investment permit, registration of
technologytransferandcollaboratiomagreements

By this law, the governmenthas set a direction of
engagingmore private sector (in power generation)
throughdifferentinvestmentmodalities, like Independent
Power Producer (IPP), which is a Public Private
Partnership (PPP) modalities using longrterm Power
Purchase

Agreement(PPA)and ImplementationAgreements(lA)
Thesenewschemesof investmentwill follow standardize
renewableenergyauctionprocesswhichinvolveseriesof
competitionsof bids and different stagesof evaluation
Otherthan large scale power system, the private sector
can involvein off-grid solar, small hydro,wind, biomass,
hybridsystemsetc. investments




2.9 Public Private Partnership (PPP)
Legal and Institutional
Framework

In Ethiopiapuildingandoperatingnfrastructurefacilitiesas

well as the deliveryof basic serviceshave predominantly
beenthe responsibilityof the public sector as they involve
huge investment and take long time for the returns on

investment to be realized And there have been
inefficiencies manifested in public service deliveries in

addition to the financial burden these investmentshave
broughtabout

With the overallintentionof creatingfavorableinvestment
environment and bringing private investment in the

infrastructure sector, the governmentof Ethiopia has
designedPPPframework anddrafteda PPPpolicyin 2017.

In February 2018 the Public Private Partnership
Proclamation has been ratified by the parliament, with

proclamation number 1076/2018  Following the

Ratification of this proclamation, detailed directives and
guidelineshave been developed Governedby the legal
framework,PPPBoardhasbeenset up and PPPdirectorate
general(DG} a unit (within Ministryof Finance)that looks
after the operationsand functions of PPPprograms has
beenestablished andPPPTeamshavebeencreatedwithin
the Contracting Authoritiesto help liaise with PPP DG,

theseall completethe institutionalframeworkfor PPP

i




2.10 Electric Vehicle Charging System
(EVCS) Directive

Petroleumand EnergyAuthority,in accordancewith the

power discussedto it under article 40(2) of the Energy
ProclamationNo. 810/2013 and Article 82 of the Council

of MinistersEnergyRegulatiorNo. 447/2019 issuesthis

directive EVCSdirectiveincorporatethe followingmajor

objective

A Enablefasteradoptionof Electricvehiclesin Ethiopia
by ensuringsafe, reliable, accessibleand affordable
chargingnfrastructure

A Prescribeminimum licensingrequirementsfor those
whowishto engagen WVCSbusiness

A Determineapproachto set reasonableelectricity tariff

for charging station owners and electric vehicle

owners and set the tariff for off-grid systemsas per
directiveissuedbythe authority

Generateancomeopportunitiesfor entrepreneurs

Prescribe minimum standards and specificationsin

installationandoperation

A Encouragéhe use of alternativerenewableelectricity
sourcesand to make our country Ethiopiacontribute
to climate change and reducing atmospheric
temperatureor carbonemissions

To I

Additionally the directive identified clearly about EV
chargingservices modes, technical standards, license
issue, electricity supply and related tariff issue and
miscellaneougrovision







3. Energy Resources and Current Status

of National Programs /Projects

3.1 Hydropower potential and current status
of hydropower projects

Ethiopiahas huge hydropowerpotential The resourcesare distributed in
eightmajor river basinsand their innumerabletributaries In accordanceto
therecentHydropoweiPotentialGeneralSurveybyHydroChinaCorporation,
the theoretical hydropower potential of rivers throughout Ethiopia is
366,451GWh with the technical exploitable potential of 48,030MW.
However,less than 19.2% of the potential has been exploitedso far. The
development of hydropower resources is given highest priority in the
Ethiopianenergysectorpolicyandstrategies Theexistinghydropowerplants
arelistedbelow.

The Existing Hydropower Plants

Power Plant m Install Capacity Average Energy
MW \Wh date (G,
i —

Awash Oromia 138.2 1960
Awash Il Awash Oromia 36 92.2 1966
Awash IlI Awash Oromia 36 172.4 1971
Finchaa Abbay Oromia 615.3 1974
MelkaWakena Wabi Shebele ~ Oromia 603.2 1988
Tis Abay | Abbay Amhara 2001
Tis Abay II Abbay Amhara 206.7 2001
Gilgel Gibe-I Omo Gibe Oromia 888.7 2004

Tekeze Tekeze  Tigray /Amhare 735.7 2009
Gilgel Gibe-lII Omo Gibe Oromia /SNNP 1,793.7 2010

TanaBeles Abbay Amhara 2,007.5 2010
Fincha Amertinesh Abbay Oromia 281.6 2013
Gibe-lll Omo Gibe Oromia 7,026.4 2016
Genale-dawa Il Genale DawaSomali/Oromia 1,950.5 2020

Aba Samuel Awash Oromia 2019
GERD Abbay Benishabgule 5,150 15,760 2022
RSN R R Y Y
9,208 32,272.1
U

b




Status and Capacity of Hydropower Plants in Ethiopia
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Oromia




Hydropower Projects Either in Construction or in
1 Transaction Phase

Project River Basin |Region Install Capacity Status
(MW)

easibility Study
Geba 1 and Geba 2 Baro Akobo  Oromia 371

Feasibility Stud der Review for
Genale Dawa Somali 246 IPP Development
Genale-Dawa VI

easibility Study Under
BElIS Abbay Benshangul Gumuz 798 Review for IPP development
. 87 easibility Study

easibility Study

Birbir 467
Baro Akobo Gambela

- . easibility Study Under Review for IPP
Chemoga Yeda Abbay Amhara 280 e s

Baro Akobo Gambela .

easibility Study Under Review for IPP
Halele Werabesa Omo Gibe  [Oromia Development




3.2 Geothermal Potential and Current Status
of Geothermal Projects

Ethiopiais well endowedwith geothermatesources andcurrentexploration
is believedto havestudiedonly a fraction of the ultimate potential Thebest
prospectareasaredistributedalongthe EthiopianRift systemwhichrunsin a
northeasterlydirectionalongthe entirelengthof Ethiopia

A total of 22 geothermalresourcesareas have been identified by various
studies These resource zones are all located within the rift and are
distributedasfollows.

A Threeareasin lake district, about 100 to 300 km south and southeastof
AddisAbaba TheAluto VolcanicCenter,just north of LakeLanganohas
beenidentifiedasthe mostattractiveprospectin the LakeDistrict

A Atotal of 11 areasin the AfarregionbetweenTulluMoyein the southand
Tendahan the north. Themostpromisingareain the Tendahdsraben

A Twoareasinthe DanakilDepressiorin the northwestAfararea

A Based on the studies Ethiopiahas 10,000 MW geothermalpotential
Howeveruntil nowlessthan1% of the potentialhasbeenexploited

Toensurethe conservatioranddevelopmenof geothermalesourcesfor the

socialand economicbenefitand growthof the countryandalsoto puttingin

place the legal and regulatoryframework to support geothermal power
generationby the public and private sectors new geothermalresources
developmentproclamationendorsedon Sep 16, 2016 by the Proclamation
N0981/2016.

Existing GeothermaPower Plant

Power Plant Install Capacity Emergy (GWh) Commissioning
(MW) Date

Aluto-Langano 39.42 1998/99
Geothermal




Under geothermal resource exploitation, there are projects at Aluto -
Langangwith expectedcapacity70 MW, Tendahawith capacityof 100 MW.
Furthermorewithin IPPframework two implementationcontractshavebeen
signedto developatotal of 300 MWat Tulumoyeand Corbettisites.

Status of Geothermal Projects Financed by Public and
Private Sector, IPP Scheme

Install Capacity Project Status (until Sep 2016E.C)

AlutoLangano (el a2l t was under construction but
AIdAcet DWYNW Yauw 1

Geothermal topped.

expansion

Corbettl Private Awarded to IPP and it was under

onstruction but currently due to some
et YUOWRgK Y W aqYGGII

Tqu moye Private Awarded to IPP and it was under
onstruction but currently due to some
| et YOWRaKk!t W qY GG




3.3 Solar Energy Potential and Current Status
of Solar Energy Projects

Distributionof solarenergyresourcein Ethiopiafeatureshighin the northand
low in the south, especially,annualtotal solar radiationexceeds2100 kW-
h/(m2- a) in the central part of North Ethiopia As for reasonsfor such
distribution, on the one hand, Ethiopiais in tropical zone where solar
radiationis strongall the yearround on the other hand, most parts of the
countryare plateauand mountainlands, especiallythe northandthe central
part are on high altitude where atmospheric optical path is short, solar
radiation is less lost at transfer through atmospheric layer and solar
shortwaveradiationreachinge ¢ | eudfaceis strong

Accordingto the Wind and SolarMasterPlanstudy (2012) and as shownin
the table below the averagesolar radiationpower and averageannualtotal
solar energyof unit areaare higherin Tigray, Amharaand Afar (all in North
Ethiopia) where solar radiation power density exceeds 230W/m2. For
example, solar radiation power density in Tigrayexceeds 245W/m2, and
averageannual solar density exceeds 2.15 MW- h/(m2- a). However, to
considertotal solar energyin differentregions,it is necessaryto consider
areas of different regions For this, Oromiya Somali and Amharaare of
advantage

Statistics of SolarEnergyResource in Different Regions of
Ethiopia

Country /state

Area
(1,000 km?)

Average solar
radiation flux
(Wim%)

Total regional
power (TW)

Average annual
solar density
(MW-h/(m*a))

Average annual
total reserve
(PW-h/a)

Amhara

155.0

240.34

37.26

2.105

326

Tigray

50.2

246.48

12.38

2.159

108

Afar

94.1

239.90

22.57

2.102

198

SNNP

109.9

226.65

24.91

1.986

218

Gambela

24.6

222.48

548

1.949

48

Oromiya

320.0

223.96

71.66

1.962

628

Benshagul

49.5

232.52

11.5

2.037

101

Somali

300.3

217.19

65.21

1.903

571

Ethiopia

1,103.6

22742

250.98

1.992

2199




I

Based on the study, nationwide solar energy resource reserves were

analyzedby virtue of GISsystem Multiyearaveragedaily radiantquantity of

Ethiopiais 3.74kWh/m2. Accordingto estimate, the national technical

exploitable potential of grid based and building Integrated PV dispersed
systemis about1.1TWh/y the nationaltechnicalexploitablepotentialsof the

off-gridapplicationsuch as home, rural healthcentersandrural schools PV
scattered systems are about 4TWhl/y, 6.24GWh/y and 15.6GWh/y
respectively and the nationaltechnicalexploitablepotential of independent
PV systemsmainlyfor water lift operationsof some householdsor farmsis

about36GWh/y. Besidesthat, from existingexploitablesolarenergyresource
lessthan1% of the potentialhasbeenexploited

Theprivate sector can participatein electricity generationfrom any source
and without any capacitylimit in EPCscheme Transmissiorand supply of
Electric Energy through Integrated National Grid System, however,
exclusivelyreservedfor the governmentout, privateinvestors,both foreign
and domestic,are allowedto operatean off-girdapplicationsof PVsystems
for Electricity.

Moreover privateinvestorsare highlyencouragedo engagen generatiorof
Electricity in bulk and reach a power purchase agreement(PPA) with
Ethiopian Electric Power (EEP), a public Enterprise, responsible for
generationand transmissionof Electricity throughthe grid systemand sell
bulk energyto the EthiopianElectric Utility and to neighboringcountries
Solarpowerhasachievedmpressivecost reductionsince2010.

EthiopianElectric Utility has beendevelopingsolar mini gridsin nineregions
since2012E.C., with 8,904 familiescurrentlyconnectedto electricity.




Solar Mintgrid Connected Customer

minigrid upto Now.
Lo beltu |

750 845

behima 200 391

mino 225 248

Nensebochebe 350 365

kofetu A 200 159

Kofetu 2 50 47

. Hariro 600 250
Oromia burka oda 15 125 94

W/haro gurati 200 179

Torban 125 549

Halo oba 225 133

Fursa 200 11

Halo Goba 250 100
Eastharogurati 250 0

Bati
Total

200 157

3,950.00
Wasel 300 524
banbaho 275 503
Total
Kursuwad 75 9
Bada 153 67
Total 228 76
Qorele 325
Daratole 725 321
Higlole 600
Buqulomayo 2,000
Somale Dig 350 237
Nursadik 275
Mirgan 250
Misrak Gashamo 1,000

Total 5,525
Omorate 375
Karakorcho 250
Karaduse 175
Gogile 700
Omorate2 350
Total
Tum 550
Yirini 100
Mecha 300
Total
Sidama Merera
Gambela ungoge 175
methar 250
Total
Benshan Albasa
gule

Grand Total



On Progress Solar Energy Projects

|
| Install Capaci Project Status
MW

Financed By

Metehara solar 100 Negotiation terminated and back to JI=]=R =l
feasibility study
125 The progress is towards IPP scheme
feasibility study
125 The progress is towards procuremen Iz ZR={e (=g [=}
process
125 The progress is towards feasibility — [-y-RSSIER
Solar study
125 Tth?j progress is towards feasibility ~ =S (IPP scheme)
study

Wolgnchiti 125 The progress is towards feasibility  BEOEEK (IR [=1(5)]
Scaling Solar
study

Weranso Scaling 150
Solar

Gad2 Scaling 125 Procurement Stage
Solar

Procurement Stage Private (IPP scheme)

IPP scheme




3 - i
. X . i
L e L a - - -
[ 521 0 Y 0 T T
- 20 1l Ly R i I e AT H L v
T (T R TR VT 73 AL A AT T In
R 1 T AT ,_’L’ it i
B .

ST \f £ ¥ L-;.’l: “r;;‘ ¥ b
o g/ s 33
=%

1]

FHlT ] (TR 1y
TR

23




3.4 Wind Energy Potential and Current Status
of Wind Energy Projects

Accordingto the recentwind speedmeasurementhere are severalstations

with more than 6 m/s annual averagewind speed T which is generally
considered as a value necessaryfor economic operation of electricity

generation The highest wind speed is measured by the two wind

measuremenstationsin Assellal50 km southof AddisAbabaon the edgeof

the Rift Valleywith 8.5 m/s and 8.4 m/s at 80.5m aboveground(Lahmeyer
International 2017). Andalso, in Mekelleregionwith AshegodaHarenaand

Ayshawith 8 m/s. Theotherhighwind speedsites were Adamaand Gondar
with 6.64 m/s and6.07 m/s respectively Wind speedsaround4 m/sec were

recordedin Harar,DebreBirharand, Sululta(GTZTERNAZ2005). Theannual
variationshows a minimumin Julyand Augustand two peaksin Marchand

October.

Accordingo the CNSMethodologyf Wind EnergyResourceAssessmenfor
Wind Farm,the shows share of area suitable for gridconnected power
generatiorand small-scale off-grid power generationn each RegionalState
of Ethiopiaandthewholecountry(averagef 1980~2009).

Share of Area Suitable for Gridonnected Power Generation
and Smaltscale Off grid Power Generation in Each State and

the Whole Country (%)

Height tom | 50m iom | 50m
Wind poxizjgnhzatlon Grid-connected power generation Off-grid power generation
Amhara 15.13 22.78 22.85 69.81
Tigray 39.84 43.55 25.98 58.01
Afar 15.54 30.97 23.98 73.51
SNNP 13.75 17.05 11.16 38.66
Gembela 0.00 1.99 3.59 15.14
Oromiya 18.00 23.28 19.07 52.87
Benshagul 0.00 5.36 13.49 62.50
Somali 77.75 80.85 13.66 22.19
Ethiopia 33.00 38.55 17.48 47.07
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The Ethiopian Solar and Wind Master Plan document indicates wind
resources,and the potentialinstalled capacityin eachregionandthe entire
countryis shownin the table below. Thetotal potentialinstalled capacityin
the country is 1,350 GW, with Somalia havingthe highest capacity and
GambelaandBenishanguhavingthe lowestcapacity.

Potential Installed Capacity in Each State and the Whole
Country

——
T —
e

59
78
52
26
75
1,060

%

The values of potential installed capacity above are based on numerical
simulation Therewould be a certaindifferenceto the valuesin future actual

development

Wind speedis highin both long and narrowzonesin Central Ethiopia,the
borderregionDjiboutiand SomaliRegionWindspeedsin somepartsof them
exceeddm/s in heightof 10m andexceed10m/s in heightof 50m.

T




The Existing Wind Power Plant

No | Power plant Install Average Energy Commissioning
Capacity (MW)

Production(GWh/yr) Date

AshegodaWind 120 36.9 2013
Farm
Adama | Wind Farm 51 126.7 2009

Adama Il Wind 153 395.6 2016
Farm

Aysha ll 80 125.6 2017
Assela 82.94 100 2021

Furthermore, wind power resource potential is emergingto be more
promisingthan it was originallythought As a result, Adamal, Adamall,

AshegodaAyshall and Asselawind farms currentlyproducea maximumof '
486.94 MW forthe nationalgrid

On ProgresdVind EnergyProjects

Project Capacity (MW) | Financed By Project Status

A|sha Il Government 86.55%
100 Government 98.55%







3.5 Existing Waste - to - Energy Plant

Waste- to - Energy(WtE) technologyis alsoin the picture Recently the first
! plant with a capacityof 25 MW was built in Addis Ababa,Repisite. Other
similar plants might be constructedin the major towns acrossthe country
basedonthe experiencehatwill be gainedromthe first WtE powerplant

Existing Waste to Energy projects

Power Plant Installed Capacity (MW) Average Energy
Production (GWh/yr)




3.6 Existing Transmission, Sub Transmission
Lines and Substations

Transmission Line Length (km)

25,000.00 21,478.72
20,000.00
15,000.00
10,000.00 8,724.85
5,980.99
500000 333274 344014 .
500KV 400KV 230KV 132KV Grand Total

Sub Transmission Line Length (km)

1,527

Grand Total

Total Substations (No)

83
51
31°|I Ll
— = e

500KV 400KV 230KV 132KV 45KV 45t0  Grand
33KV Up Total
Grading




3.7 Other Energy Resource Potential of
Ethiopia

Waste- to - Energy(WtE) technologyis alsoin the picture Recently the first
plant with a capacityof 25 MW was built in Addis Ababa,Repisite. Other
similar plants might be constructedin the major towns acrossthe country
basedonthe experiencehatwill be gainedromthe first WtE powerplant

Other Energy Resources

Resource Unit Exploitable Reserve Exploited
Percent

Wood Million tons 1,120 50%

Agrlcultural Waste Million tons 15-20

Coal Million tons <1%

O” i o _




3.8 Status of Power Generation Projects for
Private Sector Investment

Power Generation Projects Open for Privagector
Investment

Solar

Name of . Project Plar_med Location/Regio P_roject
No. Capacity(MW) Project Finance Remark
the project Status
Mode Status
The project has
Feasibility been approved
study by the Ministry
Completed. . of Finance. FS
" It is waiting . Lean and ESIA has
1 Welenchiti 150 . EPC Oromia a
for Debit been approved.
- process . o
restricting It is waiting for
to secure Debit restricting
finance to secure
finance
Booked for . Not
. Gad-1 125 MASDAR PPP/IPP Somali found
Gad-2 125 Procuremen popipp somali o
t stage
Humera 150 Pended PPP/IPP Tigray b
. Booked for
Dicheto 125 MASDAR PPP/IPP Afar b
Weranso-1 Procuremen
I (IPP) 100 t stage PPP/IPP Afar b
AfDB has
Weranso-2 e romised to
7 125 feasibiity = EPC  Afar apB P
(EPC) stud finance the
Y project after FS
Pre-
Awash- feasibility Not
Amibara 420 study defined Al
completed
Under pre-
Awash o Not
Didub 150 feasibility defined
E study
\“: . Shiraro 150 Screening  PPP/IPP Tigray el
-y Under
B Guhala 150 feasibility PPP/IPP Amara b
) study




Adigala

KebriBeya
h

Aysha 3

Debre
Derhan

Aysha 1

Gode

¥4l Tulu Guled

Tarmaber

Batu-
Koshe

=
o

Mega
ikN Dire Dawa

iVA Deday

-

150

150

125

125

300

150

80

150

150
125

125

Wind

FS
completed

FS
completed

Under FS

Under FS

PPA Signed
with AMEA
and waiting
for
Financial
close

Energy
Resource
Assessmen
t
Completed

Under pre-
feasibility
study

Pre-
feasibility
study
completed
Pre-
feasibility
study
completed
b

/b

/b

PPP/IP
P

PPP/IP
P

PPP/IP
P

PPP/IP
P

PPP/IP
P

Not
defined
yet

Somali

Somali

Somali

Ambhara

Somali

Oromia

Somalia

Amara

Oromia-
Central
Ethiopia

Oromia

Dire Dawa

Afar

Not
found

Ina
process

Not
found

It is low wind
speed site
It is low wind
speed site

¥
]
B




Didessa

Chemoga
-Yeda
Stage
land 2

Genale
Dawa 5

Geba
stage 1 &
2

Halele
Werabes
a Stage 1
&2

Brbir

301

280

100

Hydropower

Under
new PPP/IP
feasibility P
study
Under
feasibility PPP/IP
study P
update
PPP/IP
P

PPP/IP
P

PPP/IP
P

PPP/IP
P

Oromia

Amara

Oromia

Oromia

Oromia

Not
found




4. Ongoing Programs and Projects in
Energy Sector

4.1 National Electrification Program

In November 2017, the Governmentof Ethiopia launched the National
ElectrificationProgram(NEP)that representsthe action plan for achieving
universal electricity access nationwide by 2025 in a strategic and
comprehensivaswell as efficientandtransparentmanner for the benefitof

all its citizens By 2025, 65 percentof accessprovisionis targetedwith grid
solutionsand 35 percentwith off-grid technologies(solar off-grid and mink

grids) While the Ethiopian Electric Utility (EEU) will be the primary
implementingagent for the grid program, off-grid scale-up will see the

coordinatiorandpartnershif publicandprivateefforts.

Tacklingthe access challenge with the coordinated deployment of all
technologyoptions allows the achievementof three importantgoalsfor the
nation (i) balancingefficiencyand equity in accessdelivery,(ii) maximizing
the reachof the electrificationprogramwhile minimizinghe time requiredfor
all Ethiopiansto have access to electricity services, and (iii) supporting
economicgrowthandhumandevelopment

Thekeyoperationahctionelementsto reachthe NEPtargetare

A Fastpacedambitiousgrid connectionsrollout programimplementedby
the governmentand designedfor scalingup connectivityfrom 6.9 million
householdstodayto over15 million householdsin customercountterms
by 2025 (equivalento about65 percentof the populationin 2025); and.
Complementary off-grid access rollout program alongside grid
connections,targetedto provideaccessfor the remainingé million rural
anddeepruralhouseholdswithoutgridconnectivity(equivalentlyto about
35 percentofthe populationin 2025).

Explicit cross-sectoral linkageswith the productiveand social services
sectorsandin supportof vulnerablegroups




NEP2.0 is an updatedversionfollowingthe releaseof the NEPin 2017. The
Governmenexpressedts commitmentto steadilyupdatethe electrification
targetsand timetablesbasedon new analyticsand progresson the ground
The following new analytics have become available as well as
implementation progress and lessons learned over the first year of
implementation

Multi-Tierframeworkglobalenergyaccesssurveyprovideda more accurate
baselineassessmenbfthe accessoutlookin the country:
Geospatialanalysisand map reflectingthe digitizedlocation of the existing
MV network and the proximity to and density of the population, which
allowed for the update of the costingof the grid programand informedthe
sizing,costing,andimplementation

Mechanismfor the off-grid program Thegeo spatial analysisalso identified
the location of roads, distribution channelsand paymentlocations, which
haveinformedthe implementatiorframeworkfor the off-gridprogram
Implementationframeworkfor the off-grid programbased on the strategic
driversidentifiedin thefirst versionof the document

Accordingto MTF(Multi- TierFramework)surveyreporta 44 percentaccess
rate in Ethiopia, where 33 percent of access is provided through grid
connectionsand11 percentthroughoff-gridsolutions Thesummaryof other
resultsofthe surveyarestatedin Annexl.

TheNEPadoptsa sector-wide approachfor the design,implementationand
syndicationof financingrequirements |t intendsto coordinateactivitiesand
investmentseveragingn public, privateanddevelopmenG ¢ | q lihpbri
Theoverallcostingfor the gridand off-grid programsfor the achievemenbf
universakccessis estimatedto be USH6 billion.




4.2 Universal Electric Access Program

Adequateyeliableandaffordableelectricityaccessconnectivitynationwide
is a critical enablerfor realizinge a1 6 R Yu@iiR growthandtransformation,
economic prosperity and well-being of all its citizens nationwide The
Governmentof FederalDemocraticRepublicof Ethiopiahas lunchedthe

UniversalElectricityAccessProgram(UEAP)n orderto meet the demand
of agricultural, industrial and commercial sectors, rural water supply
installations,residentialconsumptionsand educationand health sectors

The programis designedaround the principles of least cost expansion
throughtechnicaland institutionalinnovationsand rapid growth of access
to electricity. It also revolvesaroundthe principle of equitableaccessto

electricity in all regionalstates of the country. The number of energized
towns/ villagesis presentedn the belowtable.

I

The Number of Energized Towns/Villages in Ethiopia from
1929 to Dec 2018 E.C

By UEAP Number of Energized Towns/Villages From 2003 - Dec 2018 E.C

Before llJEAP 3';"; Numhgv of

RegionCity Energized Energized Fiom duy | From Juy | Energized

No. |y inisiraion | TCATSIVillages TownsVilag| 248 | 204 | 205 | 206 | 207 | 208 | M9 | M0 | 20 | 202 | N3 | A4 | A5 | 26 |ABEC. ATEC TownsVilages

(1920-1997 es(oog | EC [ EC | EC | EC | EC | EC | EC | EC | EC | EC | EC | EC | EC [ EC | Jnd) | Desd) from1929 - Dec

EO0  |am EQ) MTEC | WBEC | WABEC
1 | Adds Abaa 1 1
2 Her Y 7 B | 8 | u |9 [ o |19 9 6 |7 | 4|7 2]2 3 8 17
3 | Avhaa 118 055 | 8 | M | 2 | 13 | 60 | 104 165 [ 150 | 81 [ 5 | o [ 45 | @ | » U 1 o
4 | Benshangul 7 7 0 0 0 6 3 7 12 8 3 5 3 5 2 2 1 175
5 | DireDawa 1 “ 2 o o |5 oo 2] 2o o |t ]a]o]c0 1 El
6 | Gambela 3 El 1 |1 |8 |5 |9 | 3|5 |6 | 444|311 1 1 1 )
7 | Hoai %5 8 oo oo oo |38t ]o |t oo t]60 0 1 [
8 | Ooma 33 0 0 | 0 |t |19 |4 |19 [ 72 |17 | 4 | w3 [ 10| %6 | B | & 52 15 076
9 | S 120 58 ¥ [0 [0 [0 |18 | & | M6 |u6| 45 |8 1| % 4 1624
10 | West Ethiopia 6 4 5 4 19
1 | Sdama 0 | 5 | 6 | 4 6 2 B
122 | Somae 19 % 2 0 |0 |7 | w|w | u|»n |5 |1 |19 |09 |8 1 4 7
13 | Tigey [ ) |3 o |1y | 5% |4 | %n B |55 155100 |n 8 2 588
Tota 867 230 | 54 [ 23 [ 1303 | 43 [ 48 | 3 [ 595 | 58 [ 23 [ 38 | a1 | 194 | w5 [ 18 [ m8 [ 800

* Before 1997 E.C. Energized towns /villages number 667 includes one energized td
from Addis Ababa.
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4.3 Ethiopia Electrification Program (ELEAP)

TheELEAHs a World Bankfinancedprogramto supportimplementationof
NEP It will supportsignificantscale-upin electricityconnections(1,080,000)
throughdensification It will also supportpilot programsfor off-grid service
delivery(public sector-led programssupportingSAS(50,000) and mini-grids
(5)). ELEAPwiIll also provide strong emphasis on sector capacity and
institutional reform, being an essential precondition for success of the
activitiesunderthe abovetwo. Theprogramwill financethe activitiesof the
NEPiIn threeresultsareason a countrywideeligibilitybasis Implementation
of this programemployworld H ¢ U P fioriR financingscheme It has been
underimplementatiorsinceJune2018.




