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Joint Venture of two leading companies
to deliver competitive green hydrogen
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ACCORDING TO THE GARTNER HYPE CYCLE...
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HYDROGEN: WHAT IS THE CURRENT SITUATION?
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HIGH EXPECTATIONS RAISED..

Hydrogen production (Million tonnes)

900
800
700
600
500
400
300
200

100

0

s 20 2080 I l I Lo 149

I — 00 00

Grey hydrogen - " Liebreich
- Hydrogen production costs — the promise Associates
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Nate: Pink hydrogen includes nuclear and geothermal Sources: BloombergNEF, Lucid Catalyst, Hydrogen Council, IRENA, IEA, ETC, Liebreich Associates

Source: Geopolitis of the energy transformation. The hydrogen factor (IRENA, 2022)
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Source: Global Hydrogen Flows: Hydrogen trade as a key enabler for efficient decarbonization (Hydrogen Council, 2022)



https://irena.org/-/media/Files/IRENA/Agency/Publication/2022/Jan/IRENA_Geopolitics_Hydrogen_2022.pdf
https://hydrogencouncil.com/wp-content/uploads/2022/10/Global-Hydrogen-Flows.pdf
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U N REALISTIC TARG ETS S ET f% :) Spanish Hydrogen Roadmap (October 2020), and PNIEC 2023 draft
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Portuguese Hydrogen Strategy (August 2020) 2023 update
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REPUBLICA 2030
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EU Hydrogen Strategy (July 2020)
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ALONG WITH INFLATION AND HIGH INTEREST RATES,

LEADING TO DELAYS AND NO FIDs

Announced vs funded clean hydrogen
production projects by year

1.5

= Announced

= Comissioned,
Financing
secured. or
under
construction

Sources: BNEF Clean Hydrogen Database, Liebreich Associates

Low-carbon hydrogen offtake by agreement type
Metric tons/year

m Binding offtake

= Pre-contractual
agreement

43%
7.9 million

Memorandum of
understanding

Unspecified

La Agencia Intehacional de la Energia avisa

de retrasos en los planes de hidrogeno verde
El retraso en el apoyo politico y las crecientes
presiones sobre los costos ponen en riesgo los
planes de inversion para el hidrdgeno verde

Sélo se concretaron un 4% de los proyectos previstos para 2030

La Agencia Internacional de la Energila avisa que los proyectos de Hidrogeno Verde estan

mas parados de lo esperado

I"-:.w:_u se han concretado un 4% de los previstos para 2030 I:" saliera todo lo planificado,

echa se obtendrian 38 millones de to

ladas de Hidrégeno Verde pero las

inversiones, en su mayoria, aun no se han concretado.

Hydeal retrasa a 2028 la produccion de hidréogeno
para ArcelorMittal y Fertiberia

El consorcio, que ini prevela el en 2025, reduce a la mitad la potencia de los parques solares y electrolizadores
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2024 VS 2022 PREDICIONS (BLOOMBERG, S&P GLOBAL)

$/kilowatt
China-ALK West-ALK West-PEM  West ALK/PEM
3,000 , :
Electrolysis system benchmark CAPEX rises 46-65 % from 2022
predictions, up to $2,000 - $3,000 / kW due to:
1,969 o : , : .
1,753 S - Overoptimistic assumptions about market scaling and inflation
: reurning to 2%
1,445
1,280 _ Prai : :
720 Projects in a very early stage of development underestimated
466 S system complexity and spending
———
2022 report 2024 report 2022 report 2022 report 2024 report
Source: BloombergNEF, March 2024
Balance of plant Indirect Costs
Balance of stack ACTE Teciifies Y Electrical distribution o
e ) Fluid handling Electrolyzer OEMs are often providing only

\oltage transformer

Demineralized water system

Fluid handling Gas handling & analysis
Electric handling ] Module controls

Cooling water system m— Stacks, or Stacks with Balance of stack...

Hydrogen compressor
rE—— PR ...meanwhile, balance of plant and indirect
costs are major cost drivers

Hydrogen storage
Installation

Oxygen compressor (opt.)

"

Plant controls Electric substation
Gas utilities (nitrogen, air) Harmonic filter

Commissioning

Oxygen storage (opt.)

Financing

Source: S&P Global, January 2024
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2024 PREDICIONS ON ELECTROLYSIS SYSTEMS, CAPEX

« Alkaline/PEM electrolysis projects in EU and the US: regarding CAPEX structure for electrolysis systems, BoP, utilities and indirect costs have
become major cost drivers for both alkaline and PEM technologies

$/kilowatt

468 2,500
1,850
822 1,100

||
Stack Power Other BoP EPC for H2 Direct costs  Utilities  Storage and All-in direct  Indirect Total
electronics equipment production for H2 compression  costs costs installed
production costs

Source: BloombergNEF. Note: Values are for 100-megawatt-scale systems. BoP = balance of plant, EPC = engineering,
procurement and construction.

Source: BloombergNEF, January 2024



‘ 2024 PREDICIONS ON LEVELIZED COST OF H,, CAPEX & OPEX
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« Alkaline/PEM electrolyzer cost increase raises levelized costs by 10-30% in cases using dedicated, single-source renewables with matching
capacity factor. Hybrid systems of wind and solar can decrease levelized costs.

« In Europe, electrolytic hydrogen is about twice the cost of hydrogen produced from natural gas using CCS

Levelized cost of hydrogen, current and previous costs, PEM electrolyzer ($/kg H,)

= Capital and O&M
$9.00

$8.00
$7.00
$6.00 $5.62
ooy | i
$4.00 $4.50
$3.00
$2.00
$1.00
$-

Texas, onshore wind

Data compiled on January 22, 2024.
Source: S&P Global Commodiy Insights.

S&P Global
Commodity Insights

Electricity E Water = Storage for firm hydrogen @ Total @ Previous cost
$8.26
¢ R $5.23 °
5963 pied ¥ $4.74

California, solar Germany, offshore wind UK, offshore wind Australia, onshore wind  Japan, onshore wind
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CHALLENGE: MARKET PRICE FORMATION

Electricity price/RREE CAPEX |«

Current source of energy H, plant CAPEX/logistics e
b : | SELLING PRICE
PURCHASE PRICE CO, emission rights costs | ELX performance/OPEX )“—
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By-product valorization — [*
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Renewable H, value 10



‘ REGULATORY MEASURES & SUBSIDIES COULD HIGHLY IMPACT LCOH
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Sufficient and compatible subsidy programs fo improve business competitiveness.

OPEX

VS CAPEX
(€/kg)

EHB, CfDs

Regulatory measures to reduce grid-PPA prices (tax exemptions to kwh)

Grid Costs
Project PPA ) . L Electro intensive Consumers
sourcing Multi-variable optimization problem,
not as easy as it may seem... . .
strategy y Y Dedicated renewables at a distance

Speed up procedures and accelerate regulatory developments to minimize the business model’s uncertainty:

% Environmental and access permits for renewable facilities dedicated to the production of renewable H,

% Special permits for rural lands

% Public declaration of dedicated electrical lines

% Sustainability certificates/ guarantees of origin according to DAs

% RED III transposition, Low Carbon DA publication 11



CURRENT DRIVERS & REDUCTION LEVERS

‘ LCOH OPTIMIZATION
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‘ RENEWABLE HYDROGEN VALUE

Renewable hydrogen is a
versatile product for
different applications:
energy source, energy
transport vector or energy
storage.

Applications range from raw
material, energy source for
thermal processes replacing
natural gas to fuel for
mobility, logistics, storage...

Produced with water and
renewable energy through a
process called electrolysis,
thus avoiding any CO,
emissions.

It is a decarbonization
vector with great potential
and can also involve energy
savings in some processes.

Through a long-term
purchase, the consumer
achieves price stability and
thus reduces uncertainty in
the cost of their energy
source, hedging against
market price fluctuations.

In turn, this allows for
better planning and
accurate estimates.
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Increasingly, shareholders
and society demand
companies to contribute
to sustainability.

Companies with higher
decarbonization rates and
ambitious sustainability
plans can access several

Incorporating renewable H, fmqr:g:‘egfz(\)/l;?l;:"h -
gives shareholders e ’
conditions.

confidence in complying
with decarbonization plans
with a positive impact on
brand image.
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EFFICIENT SOLUTIONS BASED ON RENEWABLE HYDROGEN

Development of renewable hydrogen production plants

ACCIONAPLUG is the 50/50 JV of ACCIONA
Energia and Plug Power.

Exclusive vehicle for the development of renewable hydrogen in Spain and | ) ( % l H
Portugal, aiming to become a leading provider of hydrogen P v , )L J‘ acagﬂgg

solutions in Iberia.

4 N\
: el 9 L o
acciona v Ply Jacciona
energia ¢
- J
World's leading renewable Leader in hydrogen solutions
energy operator and fuel cells p N
.
. Large patent portfolio T
30 years of experience Iv 12
(Current Y 1 3) P2P (Power To Power) P2X (Power To Product) P2M (Power To Mobility)
. J/
11.8 GW of total install . Renewable hydrogen for several applications
c11,8 GW of to al insta ed 600M hours of operation
capacity
Y Potential
Development §r ion 1 S Combined
Availability rate of 97% and 60% . in Spain and e other markets PR capabitties
LT +39M combustible supply - Portugal
of technical incidents resolved
remotely 23.5M kg of H,
—> Financial flows —> Renewable hydrogen Power => Asset and/or Capital contribution

and derivatives

15



BASIC PROJECT CONFIGURATION

O, (atm)

RENEWABLE HYDROGEN PRODUCTION PLANT

o2 LI

o1
° °
Auxiliary Electrolizer el
elements (PEM) _Lﬁ
04 03
—w °
Dedicated renewable Plant To electrolyzers
energy supply substation
Water Water
inlet outlet

-

Renewable PPA grid
supply

HPA (€/kg H,)
Off-takers
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P9

RENEWABLE HYDROGEN PRODUCTION:

® 01 Electrolyzer: PEM fechnology from Plug Power. Where the
electrolysis process takes place.

® 02 Auxiliary elements: compressors, storage tanks, truck
loading bays, HRS, etc. Key to determine customers’
logistics, can significantly change project configuration.

e 03 Plant substation: electrical equipment to ensure renewable
supply from different sources.

RENEWABLE ELECTRICITY SUPPLY:

04 Dedicated renewable facility with a direct connection to
the electrolyzer. Configured as self-consumption,
with/without surplus evacuation to the grid.

05 Grid-sourced renewable PPA contract to
supply/supplement power during hours when the
dedicated renewable facility is not operating at full power.

RENEWABLE HYDROGEN DISTRIBUTION:
® 06 Multiple-Element Gas Containers (MEGCs)

® 07 H, pipeline connected to off-takers and/or Natural Gas
pipeline (blending)

e 08 Hydrogen Refueling Station (HRS)

16
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COMMERCIAL APPROACH

CENTRALIZED H, GENERATION DISTRIBUTED H, GENERATION

Hydrogen is generated and stored massively. Distributed by pipeline or Hydrogen is generated at the customer’s location and supplied on-site via HPA.

fransported fto the customer trough a physical or virtual HPA (Hydrogen To supply electricity, a PPA on-site is also possible.
Purchase Agreement)

Renewable electricity generation

[
‘ H, generation by
war > electrolysis and massive
ater storage
Production

N H, generation by

Water electrolysis
E = H, distribution
s and storage at

customer’s site

Renewable electricity generation

NG/H, Transport
pipeline
N2

(o)
m Customer HPA

H, on-site consumption

Customer Customer Customer
HPA HPA HPA

l l {

A mixed centralized/distributed business model is also possible, allowing a flexible solution



PIPELINE GENERATION METHODOLOGY

/

DEMAND
ANALYSIS

Study of possible
customers based on their
potential H, consumption

Customer segmentation
by application

~

-~

FEASIBILITY
ANALYSIS

Technical criteria:

e Solar PV resource
« Wind resource

« Water

* Land availability
« Communications
* NG network

N 7

COMPETITORS
STUDY

Analysis of the current
and future supply
published in public

articles

Pricing target study: Penetration roadmap Demand location in
H2 and other fossil fuels by application Spain and Portugal
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N
.
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Sites
prioritization
J

9
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‘ H,V NAVARRA VALLEY

| RENEWABLE HYDROGEN PRODUCTION PLANT:

Electrolyzer Renewable source Annual production Use
* * Solar 25 MW Industrial and
25 MW - Wind 24 MW 3.880 t H2 hﬁ transport

* Possibility to scale up the electrolysis capacity up to 50 MW (phase 2)

\ 2 H,V Navarra Valley Decisive contribution to the Community of First phase of 25MW
] project was declared Navarra, achieving the strategic electrolysis (PEM) expected
“Project of Regional objectives defined in Navarra’s Green tfo be commissioned by
Interest” in February 2023. Hydrogen Agenda. 2025.

P . . . . . . . Recovery, Transformation and Resilience Plan -
ACCIONA ENERGIA’s biomass plant in Sanguesa is an ideal site for the construction of a Finonce?:ll by the European Union - NextGenerationEU

renewable H, production plant:

¢ 01 Industrial land availability ® 05 NG network access (<10km) H Funded by E’ﬁ" E— '0:/ IDAE T‘ e

L. the Eurgpean Union b Transformaclén y Reslllencla
. .. [} A I N I m ()el(i(:()lSl“ ers
° 02 WCITeI’ Gvollob””—y 06 ccess by OOd a d p oximi y

¢ 03 Renewable resources(wind and PV) e 07 Strong presence of ACCIONA in the region T ——
available in the area (<5km) Proyectos singulares y pioneros

*04 Grid electricity network access (<1km)
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