PROSPECTS OF GREEN HYDROGEN
INDUSTRY IN EGYPT
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gypt is among the countries that have already started preparing a hydrogen strategy and began the first steps of producing and
exporting green hydrogen. Egypt’s current policies and plans are aimed at the reduction of its emissions and the long-term transition
to a greener economy. With this regard, Egypt's energy strategy 2035 will be updated to include green hydrogen as a source of energy.

HYDROGEN INDUSTRY IN EGYPT
1. POLICIES & PLANS

POLICIES
q
@ - The energy mix & the conftribution of natural gas as a greener fuel
. - Increasing the share of renewable energy to generate electricity
Focusing
on - The role of renewable energy in Egypt’s energy mix

-15% of its total public investment in FY 2020/21 for green
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Allocating

investment projects

¥

Developing

- Low carbon hydrogen projects

- "Integrated Sustainable Energy Strategy” and expanding it
10 2040

Revising

PLANS

@‘ Implementing Mitigation policies to reduce its level of greenhouse gas (GHG) emissions

1} Transitingfrom  Carbon-based energy source to green & clean energy

@ Reducing

Emissions from the Energy Sector

2. COMPARATIVE ADVANTAGE OF USING HYDROGEN

Governance
Strong support from political
leadership

m

Feedstock

- Abundance of local resources of
natural gas

- Competitive costs of renewable
energy
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Land
Availability of land for renewable

electricity
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Infrastructure

- Ports at the Med. and Red Sea
- Large-scale gas pipelines
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Technology
- Availability of required technology

- Strong partnership with technology
providers
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Market
- Industrial capacity of the domestic
market within industrial zones
clustering
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Labor
Skilled labor at competitive costs
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Manufacture
-Government programs for deepening
local industrial
- Companies’ extensive constfruction
capabilities
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3. MAIN CONSUMING INDUSTRIES DEVELOPMENT OF GREEN HYDROGEN
INDUSTRY

1. MAJOR PARTNERSHIPS
A. SIGNED AGREEMENTS WITH EGYPT

Petro-
chemicals

Refining

Company Signing Date
Si Jan 2021
lemens
Aug 2021
4. ESTIMATED HYDROGEN PRODUCTION/CONSUMPTION
PER INDUSTRY IN 2019 (fons) Mar 2021
756,000 Oct 2021

643,540
B. FUTURE COOPERATIONS
300,000 125,000
‘ ‘ ¥ company Snam co.

. i X B Meeting Date
Ammonia Steel Refineries Methanol

Total 1,824,540

Emirati Energy Co. AMEA

5. EGYPT LEADS ARAB COUNTRIES IN HYDROGEN INDUSTRY* Gity Group o,

34 PROJECTS FOR PRODUCING HYDROGEN IN ARAB COUNTRIES

C. LEADING PROJECTS

B Country B No. of Projects
EGYPT, GERMAN'S H2 INDUSTRY CO. TO ESTABLISH THE WORLD'S FIRST “WASTE TO
Egypt 9 GREEN HYDROGEN" PLANT
Oman 7
Expected Date | (2025-2026)
Emirates 7
Green Hydrogen production | 300,000 t/y
Saudi Arabia 5
Iraq 2 Location | East Port-Said
Mauritania 2 Cost | $3 billion
Algeria 1 Amount of Organic Waste & non- |
Recyclable Plastic 4 mmt/y
Morocco 1

D. THE SFE'S PARTNERSHIPS

HYDROGEN PROJECTS PER TYPE IN EGYPT*

1. EGYPT'S FIRST GREEN HYDROGEN PRODUCTION FACILITY

Agreement Date Nov 2021

Green

Hydrogen Hydrogen

SFE, Orascom Construction PLC, Scatec, and Fertiglobe

Developing the first electrolyzer in Egypt and the largest
independently owned facility in the world

Facility Capacity Has 100 MW PEM* electrolyzer

Up to 90,000 tons of green ammonia by EBIC**

*Polymer Electrolyte Membrane

“Announced in Mar, OAPEC Report. **Egypt Basic Industries Corporation, Fertiglobe’s ammonia production facility
in Ain Al Sokhna

Green

Ammonia

Ammonia

MAY 2022

SSUE185| 11


http://www.egyptoil-gas.com

RESEARCH & ANAL

2. PROJECT OF PRODUCING GREEN AMMONIA IN SCZONE

MOU
Signing Date } Mar 2022
eI } SCZONE, SFE, EETC, NREA, and the Norwegian Scatec
Renewable Energy Co.
Aim } Producing green ammonia from green hydrogen
Investment HTH
rment ) $5 billion

Production }
Capacity

1-3 mmt/y
e ) 2025

Phases } 2

3. NEW PARTNERSHIP TO ACCELERATE GREEN FUEL PRODUCTION

@0 Signed MoU
_ Mar 2022
/ Z

O Partners
O0M0  scZone, SFE, NREA, EETC and Maersk
International

N\

Aim
'G} Establishment of large-scale green fuel
production in Egypt
/ Z

o Examining
E\ Egypt-based hydrogen and green marine
fuel production

2. PRIVATE SECTOR ROLE

Collaboration with global stakeholders
to widen the hydrogen industry
Enhancing the awareness and confidence
of the community

Coordinating and supporting R&D programs

Expanding in Hydrogen investment projects

BENEFITS OF ADOPTING GREEN HYDROGEN
IN EGYPT

dAtfracﬁng SOCIO-
ownstream
VERSATILITY investments in ECONOMIC

Egypt DEVELOPMENT

ZERO NET It can be converted BOOSTING
CARBON into electricity or EGYPT'S GDP

EMISSIONS synthetic gas GROWTH Investment in human

It has abundant green capital to match

sources, fossil fuels, industry’s updates
biomass, or water...

COMPETITIVENESS
Employment Growth AND SECURITY

OF SUPPLY

GOVERNMENT & PRIVATE SECTOR ROLES

1. GOVERNMENT ROLE

Formation of a Boosting public

National Hydrogen investment and

Commitiee fo international Fostering R&D
de infens cooperation to programs
provide intensive upgrade

governance infrastructure

Provide incentives Reducing legal

for using barriers and
facilitating private

sector investment

renewable
energy

CHALLENGES VS. SOLUTIONS FOR GREEN
HYDROGEN INDUSTRY

Challenges

Renewable Energy &
Electrolyzer Scaling Up - o

Solutions in Egypt

-The journey to a low carbon hydrogen
economy in Egypt may initially require a
gradual passage through blue hydrogen.

- Arelatively cheaper low carbon hydrogen
optfion to develop the market, but a
challenging one as well.

It would require a total of 36 GW of
dedicated renewable power capacity.
For instance, this is equivalent fo over
60% of Egypt's current total electricity
generation capacity.

Hydrogen Storage - °

Storing low carbon hydrogen as green
ammonia is currently the cheapest liquid

High Storage Costs state option.

Studies indicate that natural gas pipelines
could be repurposed to accommodate
100% hydrogen transportation or as a blend
with natural gas.

Hydrogen Transportation - °

- Wider uses of low carbon hydrogen
would require long distance fransporfa-
tion requirements.

infrastructure  would need to be
developed.

Seawater desalination could be a solution
for Egypt to avoid the usage of freshwater.

Water Scarcity - °

The electrolysis process requires
approximately 9 litres of water fo
produce 1kg of green hydrogen.

When decarbonization industries become
stringent and clearer for investors, then more
incentives can be provided from investors to
reduce the cost.

Legal and Regulatory
Incentives - o
The challenges would be to provide

enough incentives that support this
decarbonization.

Egypt can consider the public-private
partnership  (PPP)  funding model to
overcome part of the capital cost barrier.

Financing - °

The current capital costs of electrolyzers
range between $500-$1,000 per kW for
alkaline  water electrolyzers  and
between $700-$1,400 per kW for PEM
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- A new dedicated hydrogen pipeline !
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Egypt sefts its sights on playing a pivotal role in producing hydrogen
as a clean fuel as well as exportfing it globally especially for
European markets. The country has great competitive opportunities
represented in the strategic location, infrastructure, natural gas
sources, and renewable energy, in addifion fo political will, which
can support it fo serve as a regional center for energy frading.




