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Background

Ethiopia

» Ethiopia located in the Eastern Africa

= Total land area 1,104,300 sq km
» origin of coffee bean.

= Capital City:- Addis Ababa, which
means new flower

Population:- around 120mil. 13th most
bopulous country in the world, the 2nd
bopulous in the Africa after Nigeria.




On going efforts to develop and utilize
energy in the country

v'Country electrification level is slightly above 45%. annual per
capita consumption is ~ 86 kwh

vDemand is expected to grow at a level of 20 % per annum
v"Weak grid coverage across the country. losses are 18%+.

vHydro dominates in the energy mix —over 80% - generation
diversification is required




* By 2030, Ethiopia aims to reach 100% electricity access from
renewable energy sources and around 20 million households will
benefit from clean cooking fuels.

e The Government is intensely working to increase the current 5.2 GW
to 19GW in 2030 through diversifying the renewable energy mix with
wind, solar, geothermal and building hydropower dams including
GERD

« GOE plans to contribute less than 4% of the total CO2 emissions in
the country in energy sector by 2030 which is one of the lowest CO2
emitters in the world.




Current Installed Capacity & Project Pipeline

» The Grand Ethiopia Renaissance Dam
(GERD), with a projected installed capacity
of more than 5ooo MW, is under
construction by the Ethiopian Government
and is 96% complete as of February 2024.

 In February 2022, two of the dam’s turbine
starts generating 2x385MW power of
electricity.

» The GOE has prioritized construction of the
GERD, which is intended to serve as an
engine for industrialization, economic
development, and hard currency earnings
through the export of electricity.




Current Installed Capacity & Project Pipeline

« The Government of Ethiopia is also constructing Koysha Hydo Power dam by the Omo River, which
will be the second largest in Ethiopia next to the GERD. The total investment cost for this project is 2.5
billion Euro.

« Expected time frame to finalize this project is three years with a capacity 2,170 MW of power. Currently
60% of the project is completed.

Hydro: Grand Renaissance HPP (5200
MW), KoyshaHPP (2170 MW), Mendaia

S [Projectiame | capacity HPP (2000 MW),

Metahara —Enel | 200MW
- Geothermal: Tendaho Alalobeda GPP (100
o] W3 Afar-Sormali 2 oMW MW), Aluto-Langano GPP ( 75 MW), Tulu
(ACWA power) Moya GPP (520 MW) , Tendaho Ayrobera
GPP (180 MW), Corbetti (150 MW)

Bio: MelkaSedi BPP (137 MW), Wolkayit
BPP (120 MW), OMO-Kuraz5 BPP (120




Current status and issues....

e The hydro dominated systems have been severely affected by
drought, and the GOE is now working to diversify the generation
mix with other sources such as solar, wind, geothermal and nuclear
that will result in a more climate-resilient power system.

e Load shedding....
» Seeking for Base load..

» Seeking for energy diversification...




Nuclear program development and Key
Achievements

« The government of Ethiopia decided to go for nuclear energy and signed a
cooperation agreement with the Russian Federation in 2017 first.




Readiness and Current status of the country

 The Ministry of Innovation and Technology (MINT) is mandated to
coordinate the implementation of NST

» Considering socio-economic impacts of peaceful application of
nuclear technology;

April 2021- Creating positive public
opinion on nuclear energy, as well as
cooperating in training and skills
development in nuclear energy in
Ethiopia

December 2020-1GA on
July 2017-MOU on October 2019-IGA on cooperation in the peaceful uses
peaceful uses of nuclear cooperation in the peaceful of nuclear energy Ratified by
energy uses of nuclear energy Parliament with full support




KEY ACHIEVEMENT

10 years developmental Pre feasibility study

Endorsement of and other
plan and development of | : o
NNTF was regulation for the noctear ensrdy In preliminary
established ectablishment of the revised national technical studies-
in 2018 and Institution /NEPIO -2021 SMAY polE e 2024

Expert Advisory - _

Group The Ethlopllan National Strategic planning of
established- energy policy, national nuclear
2019 recommended programme-2024

adoption of atomic
energy in 2022.

The task force is currently undertaking further preparatory activities



TEN YEARS

DEVELOPMENT PLAN
A PATHWAY TO PROSPERITY

2021-2030
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e Furthermore...

 Three Key Organizations that to be involved in the construction of a nuclear power

plant have been identified.
1. NEPIO The Ministry of Innovation and Technology.

« To transfer the nuclear technology, facilitate the infrastructure and Prepares pre-
feasibility reports and help the government to make knowledge based decision.




2. O/O (Operating Organization);
MOWE is expected to play the role of the owner operator.

 To prepare policy regarding, Performs feasibility study, signs bids and trains
experts that operate the plant.

3. Regulatory;
Ethiopian Technology Authority

« controls the safety and security of all activities of the program from design,
construction, commissioning, decommissioning




« Ongoing Site survey and selection involving all relevant stakeholders

» ongoing Prefeasibility Study (PFS) covering all the 19 Infrastructure issues as per
IAEA Milestone approach

« Five years strategic planning with the involvement of all stakeholders

« MoU with two universities on Human Capacity Building




Installed capacity in MW
40000

30000
20000

10[][]0 = B i i i I I | I ' Hydro share - 81% Hydro share - 84%
0 AEER I I sHydro = Diesel &«HFO *Wind = Geothermal ®Bio =Nuclear + Solar

2016 2018 2020 2022 2024 2026 2026 2030 2032 2034

v'Plan to construct two units of NPP each with
1 Hydro Diesel & HFO mWind (eothemal around 1200MW by 2032 -2034
1Bio Nuclear Solar PV v'The total energy generation will increase to
28.8 GW by 2035 trom which 6% share 1s

estimated to be from Nuclear Energy
Two units of 1200MW.....now under revision to include SMR 18




Why Ethiopia consider SMR

e | ower initial capital investment

« Relatively small national grid- Requires time and money to upgrade
e | ow industrialization

e Multi module approach of the reactors

oSiting flexibility. - SMRs can be constructed in sites that lack the infrastructure to
support a large unit




Probable Issues with the Deployment of
SMR

e Licensing challenges.

« Unmatured technology- Risk of adoption of a First of a Kind (FOAK) SMR

« No benchmarking member state for comparing their deployment and adoption of
SMR

« Weak institutional arrangement required for the deployment

 Lack of adequate human resource capacity with knowledge and skills




Ongoing and forthcoming Activities

« Site survey (TOR approved by MINT)

 National Grid Analysis

« Roadmap for HRD and for the whole program

« NPP Pre-Feasibility study, which includes Cost benefit analysis
« Site selection

« CNST feasibility study

« INIR Mission




Opportunities

v Continued ITAEA assistance and Government plan in capacity building for the

Implementation of nuclear program in Ethiopia

v Development of Nuclear Engineering curriculum at selected universities and ready to

accept students in October 2022.

- Recently developed National developmental for the period 2021 - 2030, based on the
MINT revised Strategic Plan

- Establishment of nuclear institute to undertake the project

- Revised energy policy




Challenges

Political View
« Unstable Political Situation

« Political Uncertainties for the Future

Nuclear / Technical View

- Recent and future changes in the Ministry of Innovation and Technology, affecting
the work Lack of well-organized and functional nuclear institutions and skilled
manpower

- Public attitude towards nuclear technology.




Conclusion

« Government support and
« The country now has about 5 GW of installed capacity for a commitment to nuclear power

power Is growing at about 20% a year. however there is still a lot of work to

: lize th active.
The hydro dominated systems have been severely affected be done to realize the objective

by drought, and the GOE is now working to diversify the « SMRs seem to be a logical and viable
generation mix with other sources such as solar, wind, option for Ethiopia and the continent
geothermal and nuclear that will result in a more climate- in terms of above mentioned

resilient power system. advantages.

Load shedding....

Seeking for Base load..

Seeking energy diversification...
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