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Any questions for the speakers can be asked in the Q&A section. The questions
will be answered by text by the speakers, or will be discussed in the panel.

The webinar recording of this webinar will be shared with all registrants after the

webinat.

An article about the webinar will be posted on AmmoniaEnergy.org

=
&




Renewable ammonia production

Levelized cost of renewable ammonia in 2030
Fasihi et al. 2021
bttps:/ [ www.sciencedirect.com/ science/ article/ pii/ S0306261920315750
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Global Project List: Low-Emission Ammonia Plants
Ammonia Energy Association (August 2024)

ammoniaenergy.org



https://www.sciencedirect.com/science/article/pii/S0306261920315750
http://www.ammoniaenergy.org/

Renewable ammonia production in

Namibia

Namibia has some of the best combined
solar and wind resources globally,
technically allowing for renewable ammonia
production

Namibia is a stable democracy, allowing for
long-term investments

Renewables for local industry and relative
proximity to international offtake markets
(Europe and East Asia)
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Levelized cost of renewable ammonia in 2030
Fasihi et al. 2021
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AMMONIA ENERGY

Renewable ammonia production in A
Namibia

Numerous renewable ammonia projects are under
development. The main hubs are (1) Lideritz / Angra Point
and (2) Walvis Bay.

@ Namibia \
Hyphen Hydrogen Energy is also developing its renewable Al Botswana

ammonia project in the Liideritz area.

Walvis Bay
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Global Project List: Low-Emission Ammonia Plants
Ammonia Energy Association (October 2024)
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MadoquaPower2X: Renewable hydrogen and
ammonia for Iberian, European and global markets

Rogaciano Rebelo - Alberto Litta
CEO, MadoquaPower2X A TR Modlgnanl
VP Hydrogen, NextChem
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Item Topic

1. The Case for Green Hydrogen and Why Namibia
2. Who is Hyphen

3. Technical Project and Location

4. Environmental De-risking

5. Socio-Economic Development
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The case for Green Hydrogen and
why Namibia?
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Sun + Wind + Hydron = Global Energy System in 20xx

Primary Energy:

Electricity from
Wind and Sun
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HYPHEN

Electrolyser

Hydrogen (H,)

+ CO h |
500-600 Mt/a 2 | Methano

(today: 100 Mt/a) T N2 Ammonia

+ CO, Kerosene

+ Iron Ore Raw Iron

- E=-HYPHEN

Electronics
Motors
Lighting
Space heating
Space cooling
Process heat
Cars, buses

Trucks, ships, trains

Long-haul trucking
Re-electrification

Chemicals, cement, industry

Long-haul shipping
Fertiliser, explosives
Long-haul aviation

. Shippable
Steelmaking products




HYPHEN

lllustrative figure

Import hubs in the EU & V' Export hubs in
- Southern Africa
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Low High Green Steel

® Import hub
® Major offtaker @® Major offtaker
Major production area Major production area

Supply potential for low-cost hydrogen @ Export hub

Source: ENERTRAG
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Who i1s Hyphen?
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§ (~20,000 km? has been ) sponsors anrentels
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development - designated for GH * Increased geopolitical Government equity flows:
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Hyphen won competitive tender to develop the project

Government utilized international experts throughout the process

May 2021 — May 2023 - Detailed tender, negotiations and market sounding process to conclude Concession Agreement

23 Jun 2021 16 Sep 2021 Sep — Oct 2021
Government initiates REP closes with 6  RFP bids adjudicated by local Bid Evaluation Government and Hyphen begin Government hosts a common
market sounding process bidders Committee (BEC) and international (EU® + negotiation of the Concession use infrastructure technical
for SCDI submitting 9 bids NREL?) teams and recommendation to the GHC Agreement workshop with developer
across both and Cabinet for approval for announcement of community
3 Aug 2021 parcels Hyphen as preferred bidder
Launch of RFP for
the first two land 3 Nov 2021 Government finalization and appointment of Government and Hyphen sign
parcels of the SCDI Hyphen announced as external advisors and mandate of internal Cabinet-approved Concession
GH, area preferred bidder on Government Negotiations Team (GNT), reporting Agreement
both SDCI land parcels to the GHC
Process from conception to preferred bidder award Process from award to signature of Concession Agreement
Bidders Tender Process Namibia’s Green
. o ] The GHC and GNT were supported in the development and negotiations of HvdBosen Trﬂ:ﬁﬂﬂ
6 bidders submitting 9 bids across The Government BEC was the Concession Agreement by a team of local and international advisors Setmes
the two land parcels supported in its evaluation of bids
. e _ by external advisors from the EU
S350t o3 (x2) y external advisors from the Legal E I Technical and Advisory
and USA: Yy
. OFortescue —(x2) e ALIPDOLO McKinsey N
i ) LiNREL cuance ey (Hici
i o et e m oo :
CRPG )V BI‘O?\I‘(IeS (x1) European Union Global ESI fA I-,_S“E /Fmanclal e ey Scan to foll
*  Tumoneni (7% CWP) — (x1) Technical Assistance Facility on Dr S Akweenda / Cranmore B‘Z’Ifarm‘ﬂm.e can ’}:ko o
R m NeSmen (1) Sustainable Energy Fartres tvery Unit

Sources: Company, Press

HYPHEN Notes: (1) European Union Global Technical Assistance Facility on Sustainable Energy (2) National Renewable Energy Laboratory of the US Department of Energy 7
(3) Also provided funding
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Technical project overview and
location




Hyphen project layout and SCDI 2= HYPHEN

: Conservative estimates'’ :

Hyphen Hydrogen is targeting a promising market: green ammonia

Green Green
Hydrogen Ammonia
Angra Point: Ammonia

e i bt Sy \ R Al 6-8 GW 2.5-3.5 GW 300-350,000 tpa ~2.0 Mtpa

desalination and
Terminal

SR %

" Existing NamPower 66kv

Wind and

Solar
Energy

Q Hyphen will produce green ammonia for export from the port of Lideritz primarily
to Europe, and possibly to other markets (Asia)

0 As an illustration, this represents c. 50% of the current German ammonia
production, which is currently made with Russian gas

e Hyphen will thus have a key role in ensuring security of supply for the EU

Electrolysis site for b’ 4
J Hs production

» Springbok Concession (2,000km?2) |:‘:-'»‘1-
Dolphin Concession (2,000km2) |

\

© Springbok land parcel (2000 km2) © Angra Point Industrial Facility Future Concession
® Dolphin land parcel (2000 km2) ® Liideritz town Freas A 000M)
Renewable Electricity © Substation connecting to Nampower grid Common User ‘
=p Green Hydrogen : Infrastructure (Phase Two)
- Water (3@ Electrolyser Site
f» Town of Aus

Note: (1) Engineering studies under way
HYPHEN

L‘Lm 10




Angra Point
location for new
port development

- Proposed location for the new
port infrastructure for the
importation of project cargo
for the construction of the
project and the location for the
export of ammonia

- The location for the chemical
and port industrial complex
site (location of water
desalination, ammonia
production and storage and
other cargos being targeted for
export)

HYPHEN

HYPHEN

Angra Point Port

Liideritz
A Namibia

Legend

Towns

O vuderitz

Hyphen Angra Point approx.
location

<> Hyphen Export facility

= Outline of Namport precinct
(2050) endstate

Courtside Building Freedom Plaza
8th Floor

Rev Michael Scott St

Windhoek | Namibia

Scale: 1:40000
Created by: M Cloete
Date: 11.10.2024
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‘Common User Infrastructure’ will enable low-cost future projects " E=-HYPHEN

SCDI Land Parcels Linear Connections Angra Point Port Facility
BATTERY Combined AMMOMIA SHIPPING
STORAGE Hydrogen SYNTHESIS .
Ej’j Power Plant 3 '.Js,
Developer —
sl SUBSTATION ELECTROLYSIS S/D ACCESS AR ANCILLARY : HHEEFE:HEY
SEPARATION SITE ;gchs o 'Sverem
y . |
[}
R 1
v 1
H2 FUEL Long term port
STORAGE! infrastructure

L=

Common
User

Infrastructure
— o sobsifhon || rosencion g " S
- Water ACCESS SUBSTATION A mggm ‘ Iﬁ,
- ROADS &
Nitrogen *)1 A
— Grean Ammonia NamPower Grid
—4 v o | ¢ ¢ 9 —
Electricity Ocean water Electricity used glgtr:tterti::!ﬁ;ifed :-rlgr?smgrigd via Nitrogen Nitrogen Ammonia
d"“‘?ezs generated from desalinated and  in electrolysis into Namiban i eliﬁe sourced from combined with shipped out for
[gsnf:";n: solar and wind transported via to split water id Fﬁf'nkm} o the air through hydrogeninthe  export
specific) pipeline to into hydrogen g Anara point air separation Haber-Bosch
electrolyser site and oxygen grap process to
produce
ammonia

1. Could also store other synthetic fuels. The product stored as part of the first project is ammonia 2. Long term physical port infrastructure to be build in the future, with exact ownership and operating structure to be determined




Hyphen Timelines (High-Level) - E=+ HYPHEN

EZEEZEEZEIETEEEEZSEZE EEE EDE EED
BROSS i Mo Tmct s
Campaign

_—

Signature of the Feasibility & it Submission of Final Investment im t.p.a Green 2m t.p.a Green
Implementation Agreement ol CEN Hetiiet Project Feasibility Decision / NH3 capacity NH3 capacity
with Namibian Government P Report Financial Close online online

B B NS B N\ /S
N \v4 EN

S C e—— _—]
(~1.5 GW Electrolysis) I —————
Phimse Tau S E—
(~1.5 GW Electrolysis) )
Owner’s Engineer Support &
EPC Engagement I ) M€ € ) I ) 2 )
. Appointment OE - FEED . Detailed Design - Mobilisation . Construction - Operations
o RFI to EPCs 0 Selection of EPCs 0 FEL3 Design o Contract Award
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Environmental de-risking




Environmental constraints unavoidable as ~42% of - E=-HYPHEN
Namibia's landmass under conservation mgmt; -
National Parks extend entire length of coast

P
Both Hyphen and the Namibian Green Hydrogen

Council (GHC)
in the Tsau //Khaeb National Park

(TKNP)

o Key Places Hyphen has prioritised the to
Namibia Border Boundary limit as far as possible the negative impacts on
Potential Renewable Energy biodiversity
Locations
Regional Boundaries

3 National Parks

[ Communal Conservancies

Legend

Hyphen with SLR and local specialists conducted
site . The findings were
shared with the stakeholder as part of the initial

— Roads
Stakeholder Engagement
HARDAP 0 100 200 300 400 km
I a0
e All alternative sites fall within
Scale: 1:5192 909 @ A3
4 Projection: Pseudo Mercator WGS84
IKHARAS
Tsau//Khaeb (Sperrgebiet) { o’
= GHC has recognised that the holds significant

potential to contribute to the development of the

0 ,and is an

extremely favourable location for a first mover in
Namibia

HYPHEN 15




Total TKNP

Total Springbok &
Dolphin concession

Proposed
Springbok & Dolphin
development areas

Estimated disturbed
surface area from
Hyphen Phase 1 & 2

Worst case <3% of concession areas will
be disturbed through surface

infrastructure footprint

Proposed
footprint as %

HYPHEN

Solar infra accounts for ~1/2 of the total disturbed
area, and has therefore been located in the least
environmentally sensitive zone of the TKNP

2175000

459 100

123 000

~11,529

0.5%

2.5%

9.4%

Breakdown of individual infrastructure footprints (ha)

Solar

1,048
1,755
2,041
Wind Transmission Access Hydrogen Water Angra Central Buffer Total
roads Pipeline Pipeline Point site

Note: Central site consists of BESS, Buildings, Electrolyser, Control Systems; Angra point consists of Desalination, N2 plant, Ammonia plant, Ammonia storage; Buffer of 10% added to ensure estimate is conservative
HYPHEN
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Socio-Economic Development




Socio-Economic Development Framework Overview . = HYPHEN

Hyphen is central to Namibia’s economic recovery plan and is alighed to The project will bring unprecedented developmental impact and important co-
Harambee Prosperity Plan Il (HPP2) which aims to complement and accelerate benefits for Namibia (through taxes, royalties, land rentals, employment, local
the long-term goals for prosperity under Vison2030 and the content, infrastructure, etc.)
NDPs

+ Socio-Economic
Development

Hyphen and Government *  Maximize uptake of Namibian Citizens and Youth for employment in the Project
have agreed a SED framework
under the Concession *  Maximize number of Local Entities that can participate through procurement
Agreement opportunities in the Project during construction and operations

Harambee Prosperity Plan

Guiding Principles that define
Hyphen and Government's

approach throughout the A

IV

Collaboration

development and
implementation of the SED

Practical and
achievable

ONE NAMIBIA, ONE NATION
PEACE, RECONCILIATION, SECURITY & STABILITY

framework

O, 2] &

e SED Framework incorporates mechanisms that will

enable Government to provide meaningful input, The SED Framework supports Government's national The SED Eramework will be evolved into 3
exercise oversight and monitor compliance with the social progression imperatives without compromising comprehensive SED Stratesy and Plan
principles and objectives contained in the SED Project delivery P &Y

Framework



Socio-Economic Development Framework Described ~HYPHEN

SED Elements
Hyphen and GRN have gone beyond legal requirements to design an SED framework that covers
‘ Employment seven elements and ensures that the benefits and opportunities under this pioneering green
hydrogen project are enjoyed by all Namibians throughout the country:
a Local Procurement

N
Q Skills Development ) Employment EE Skills Development a Local Procurement
Enterprise and Supplier Development Refers to the estimated number of Refers to education, training and Refers to the proportion of goods,
people to be employed by Hyphen capacity building initiatives by Hyphen services and/or materials procured
and GRN that are necessary to support locally by Hyphen, favouring local
Supplementary Infrastructure . Construction phase: 15,000 the employment of Namibians and entities that are Namibian-owned
. Operational phase: 3,000 youth under the project
. Estimated 90% Namibian and 20%
° Corporate Social Investment (CSI) ) youth employment
’ Reporting, Monitoring & Evaluation ) @ Enterprise and Supplier xx[7| Supplementary QO Corporate Social
@} Al Infrastructure <=2 Investment

Development
Requirements

Refers to initiatives by Hyphen and Refers to charitable and philanthropic
Employment and Local Procurement were the GRN necessary to support enterprises Refelrs.tothe development by GRN of key investments to be made by Hyp.h.en
lv el incl GRN in its REP to accelerate the development of public infrastructure such as roads and for the benefit of local communities
only elements included by Inits Namibian business to capture utility supply infrastructure in Luderitz and
opportunities arising from the project Aus necessary to address the expected
growth in population as a result of the
Procurement Initial Employment and project, as well as the provision of housing
Procurement numbers were good faith by Hyphen for its emplayees

estimates, and are subject to further
verification during Feasibility Period SED outcomes are intended to be impactful, transformative, sustainable and inclusive.




Transitioning SED Framework to IFC compliant SED Strategy & Plan - E= HYPHEN

The SED Framework will be
evolved into a comprehensive
SED Strategy and Plan within 18
months of the FIA becoming
effective

Baseline Study Outcomes +
GRN Approved SED
Commitments

SED Framework

‘ Employment ) |I
E‘ Local Procurement )

E’ Skills Development )
E’ Enterprise and Supplier Development )

| Imternational
Finance Corporation
| LD R G

[e Supplementary Infrastructure )
[e Corporate Social Investment (CSI) )
E’ Reporting, Monitoring & Evaluation )

Ongoing and active

Stakeholder Engagement

SED Stategy & Plan

SED Strategy & Plan

0000000

Hiring Policy & Procedure

Local Content Plan

Skills Development Plan

Enterprise and Supplier Development Plan
Project Housing Strategy

Corporate Social Investment Plan

Reporting, Monitoring & Evaluation Protocols
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