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Global Hydrogen Production by Method
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E *  95% of hydrogen sourced from fossil fuels emits

g E approximately 830 million tons of CO, annually.

o > Hz * Global annual demand for hydrogen was estimated

E = to be around 70 million metric tons.

I {DEEEEBEEHIZED} tDECABl'tLﬁliIJ-ENIZEDJ BROWN GRID DEPENDENT * Generating all current hydrogen production from
electricity would require 3600 TWh, surpassing the

..... other production processes are dark fermentation, photo fermentation, pyrolysis, EU's total annual electricity generation.

liquefaction.
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Green Hydrogen Supply Chain
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AEM vs PEM vs SOEC SAVE=Y
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H,0 H,0 Air H,O as steam (+ CO,)
Electrical efficiency (%) 57-69 50-83 45-55
Cell pressure (bara) < 35 < 70 <10
Operating temperature
(°C) 60-80 50-80 750-850
SR (Tl 60000 - 90000 30000 - 90000 30000 - 90000
hours)
0,
Energy source 100% electrical power 100% electrical power - 7552 heel:ztc ’l ‘C’ZZ ;::e:/TrI
CAPEX (USD/kWe) 500 - 1400 1100 - 1800 1100 - 1800
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Hydrogen Storage Solutions

The most common hydrogen transportation routes
Converting hydrogen fm: storage,
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Source Roland Berger
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Mauritania’s Potential SAR E P

SAHARA RENAISSANCE PROJECT

Hydrogen production costs from hybrid solar PV and wind systems for a minimum load of 40%, 2030 (left map)
Global supply cost curves for different minimum load factors (right figure)
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« Solar and onshore wind can power hydrogen production at low costs and high load factors when combined or
coupled with storage.

 In Mauritania production cost to fall below 2.5 USD/kqg H, by 2030, this is equivalent to energy costs of 60 USD
a barrel of fossil fuel.

Source: The Future of Hydrogen, IEA © Institute for Applied Material Flow Management (IfaS)



Announced Green Hydrogen Projects
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End use @ Mobility @ Industry feedstock® @ Various () Export
Size in MW o n/a © 0-10 O 100-3,000 O >3,000
B Algeria N Tunisia
Sonatrach & Eni H, Pilot Project Amun Vert Project
- Morocco

HEVDO Ammonia
German H, and PtX Derivatives Prn]ect

Total Green Ammonia MEgapm]ect

is part of SAREP
- Mauritania
AMAN Ammonia .
Total & Chariot Nour Green H2 Project ;

ArcelorMittal DRI Mol

- MNamibia Daures Green Village
Hydrogen-Diesel Dual Fuel Locomotive Project

Green Hydrogen Applications in the F"nrt—l

Hs Pilot Plant / Refueling Station

SCDI Green Hydrogen Project ]

Maersk Green Fuels
Masdar 4GW

ReMew Power

Alfanar Green Ammonia

Scatec & Fertiglobe Ammonia

Siemens & Egypt

Scatec Green Ammonia Mol

BEE south Africa

Anglo American H; Valley
Anglo American Mining Trucks

23 3%

green hydrogen of globally
projects announced
projects

Source: https://www.howwemadeitinafrica.com/africa-could-capture-10-of-global-green-hydrogen-market/148795/

48 GW

electrolysis
capacity

* As on Oct 2022

ArcelorMittal & Sasol Green Derivatives

USD 30 bn

announced
investment in
hydrogen value chain
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Production of Green DRI SAR E P
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Source: The Future of Hydrogen, IEA © Institute for AppIiEd Material Flow Management (IfaS)



Mauritania's Potential

7.5 Mt export

Pipeline to Spain

Pipeline to Greece and Calabria
12.5 Mt export Shipping to Japan, India..

Hydrogen — 20 Mt

International Shipping Solar - 450 GWp
Northwestern H,0 - 1,250 Mm?®
i Steel — 45 Mt
Africa hub Fert. — 55 Mt
CO, - 170 Mt avoided
e
I
Egypt hub
Additional African ayp
areas with suitable
Hydrogen — 12.5 Mt conditions to develop
Solar - 360 GWp systems of cheap
H,0 - 750 Mm* green H2 generation
Steel — 30 Mt ;
Fert. — 30 Mt

€O, - 100 Mt avoided

Southern \2 Mt export

Africa hub

Hydrogen — 17.5 Mt
Solar - 420 GWp

H,0 - 1,800 Mm?
Steel - 65 Mt

Fert. — 75 Mt

CO, - 230 Mt avoided

- 3 hubs identified with qualified H2

production volumes of 50mt by 2035

k Intemational Shipping
As NH; or liquid H,

Countries identified with
additional production potential
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Forecasted production of low-carbon hydrogen to 2050, MMt
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2025 2030 2035 2040 2045 2050

B Net Zero B New Momentum B Accelerated

National strategy to increase renewable share upto 60% by 2030.
Annual production capacity of 2 million tonnes of green hydrogen
by 2030.

Estimated USD 60 billion in investments by 2030.

1 T€ green hydrogen investment can deliver the equivalent of

more than one-third of Africa’s current energy consumption.
Boost GDP, improve clean water supply and empower communities.
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