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”Since 2011 we have delivered
renewable energy projects with
sustainable cash-flows for our
clients, attractive profits for us and
massive CO,-savings to the beneflt
of our environment. -

The present momentum opens a
once- |n-a-llfet|me opportunity
for agﬂe actors.

Horst H. Mahmoudi (H2M)

comm|tted

SMARTENERGY Group AG




We invest sustainably by promoting renewable projects
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We cover the entire green energy project value chain for key
technologies required by the energy transition

...to deliver
large-scale
clean energy
technology
assets

N\E

Extensive capabilities along the entire project value chain...

1

Project sourcing, Engineering,

structuring &
development

s 3
== GREENFIELD

: rewatt. se

procurement &
construction
(management)

"
PRODIEL se
M

Greening the skies:

[% The next frontier:

48 The basis for all we do:

Operation &
Asset
management

NE

Energy Trading
& Sales



S

Synthetic Aviation Fuel

We cover the entire value chain from renewable power to
H, and SAF
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Dedicated H,-projects for sustainable aviation fuels

2 Porto
3 | = Aveiro
1 Project 2 Project 3 Project
"Galileu" "Lega" "Mondego"
1 Lisbon

M c.31kt M c.20kt M c.69kt

H c.49-80 k t H ¢.31-49kt = ¢.108-177 k t

Notes:

1. Projects' COD planned before end-2027 to ensure exemption from the Delegated Act’s “additionality” principle until end-2037;

2. Calculation assumes increasing load factor of electrolyzer production from 35% ('27-'29) to 55% with own renewables (from 2030 onwards);

3. Load factor of electrolysis can be further increased to c. 90% either through PPAs (ensuring hourly correlation, which are exempt from the
additionality principle (see 1.), or once the Portuguese electricity mix reaches a 90% share of renewables
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Solar, On- and Off-Shore Wind and H, targets in Europe

EU targets
for 2030

2022:

O ;g% 22.5 %
aa

42. 5°/o

N 2022:
O 209 GW

[
750 GWp

2022:
Ay
|

440 GW

[
20 Mt p.a.

Domestic and import

N\E

Required installed RES
capacity for H, target

R

(in GW) EU EL manufacturing: 40GW/a
EU EL installed: 100GW
-
| by 2030
|
|
|
400 l
l 5 8 351
350 10 Mt H, production : —
in the EU :
|
300| © ¢ |
|
|
250 l
200 125 i
150
100
39
50 10 Mt H2 production
31 - outside the EU
d ' '
Offshore Onshore Solar PV Grid EU Onshore Solar PV Offshol Hydro TOTAL
wind wind connected  production wind win d power

Source: Hydrogen Europe
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{C
PtX storage

1’000 GW
onshore wind

300 GW
offshore wind

600 GW
storage

(H, and derivatives)

Source: EU Commission, EASE
Image source: iStock
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IBERIA - Abundant Solar and On-shore
Wind translate into competitive Green Hydrogen

NORTH SEA ARABIAN GULF COSt'Competitive_ _ %Q‘~ S
4.2 5 renewable electricity %‘ Rk ONENERS N
g and green hydrogen e R R T RN 3
production in Iberia e R IR R R e e
[EUR/kg] SRR N
SPAIN N N \
SRR TR R SR

-
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AUSTRALIA

Indicative technical cost range = Attractiveness of region for green hydrogen

f H, f % i i h of wi
GOIRen Te 1009 200 MW production; d.epbendmg onsyenathiof wind Offshore wind Onshore wind Solar photovoltaic (PV)
electrolysis plant by 2025 m and solar radiation

Source: Roland Berger =
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IBERIA - Offshore Wind

PT: First auction in the next months Demarcacion noratla»ntlca Demarcacion levantino-balear

* Viana do Castelo, Leix0oes and . L N '
Figueira da Foz (part)
« 10GW planned until 2030

Galicia

ES: 18 Areas pre-selected

* 4 Out of 5 macro area plans (1
million km?) foresee Offshore Demarcacion del Estrecho y Alboran Demarcacion canaria
Wind

* The 18 areas pre-selected set
aside 4’948 km? for Offshore
Wind (0.46%)

* Competitive procedure to still to N
be announced >

JAndalucial
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Leca H2 Green®\ Y
Green H2 to decarbonize the |r1d’®’€ﬁ,tand g
value the biogenic CO, in Sustamgplae Awa‘gf‘on*‘FueIs
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SAF is the future of clean aviation — Direct CO2 emission savings
while using existing infrastructure

CO, emission savings
Direct CO, emission reductions of c. 80%

® @

Sustainable
Aviation Fuel
(SAF) is jet Proven technology
fuel pr(_)duced Globally approved by IATAY), SAF can be blended up to 50%
from bio
feedstock or
renewable
energy % Ready to use
‘:/ Can be used in existing aircrafts without any engine
- adjustments and with existing fuel handling infrastructure

1) International Air Transport Association: Guidance Material for Sustainable Aviation Fuel Management, 2nd Edition, 2015

%é 18



Leca H2 Green Valley

Context and scope

REN Gasodutos owns concession to operate the existing
natural gas pipeline that connects Quereledo (JCT 4120) to Perafita
(DP 4148), which served the former Matosinhos refinery, and is
suitable for repurposing to 100% H,

This being potentially the first repurposing of gas assets into a

E pure hydrogen gas pipeline, linking green H2 producers with industrial
o consumers in the area.
Repurposed pipeline is a cost efficient enabler for
Smartenergy*/Lipor project and potentially for other production and
consumption projects in the region, ensuring conditions for a
competitive green H, market development
Smartenergy analyzed different structuring and location scenarios
of a potential project, embodied in the materialization of a
Hydrogen Production Plant (H,PP) and a Derivative Synthetic
; Fuels Production Unit (eFuels), considering:
a—, Proximity of the H,PP to the REN gas pipeline, in particular to the
- Quereledo JCT
3 Proximity to sources of necessary raw materials — water, renewable
E energy and biogenic CO,
£ Proximity to potential consumers - local industry and, in the case of
(7)) eFuels, Port of Leix8es and Sa Carneiro Airport

Proximity to product transport & distribution infrastructures - Port of
Leix0es, Gas Pipeline Quereledo - Perafita, and existing Natural Gas
distribution network
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LIPOR 11 (one of the largest producers of blogenlc CO, in Portugal)
as the main supplier of the CO,, a critical factor for SAF production

CCU enables circular economy, while decarbonizing heavy-duty and
long-haul mobility (maritime; aviation)

%e *The interest of both parties in analyzing potential projects for an H2 Valley was formalized on October 14, 2022 with the signing of a Memorandum of Understanding between SMARTENERGY Group AG and REN Gas, SA. 19



Leca
Project structure

NE

PHOTOVOLTAICS

390 MWp

L \
L

:_:_ H20

ELECTROLYSER

230 MWe

POWER GRID CONNECTION

On-grid

H2

V%
ANNUAL H2 OUTPUT
13'300-34'200
tons

OFFTAKE MODEL

HPA Industry +
HPA H2 Derivatives
(e-Jetfuel)

ANNUAL e-JETFUEL OUTPUT
20°000-50°000
tons

20



SE covers the core elements of the Power-to-Liquid Q%

SAF production pathway Project structure T S . E

Porto Airport
|

55

@ Leixdes

e

W\—/O—\

Refinery - Hydrocracking
57 -
DI e

tlldP*s

E-Crude Synthesis

7

o 1l o

Industry

i 4 i 0 3 1 1 11 7 2 3 11
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Leca project aims to repurpose NG infrastructure to transport green
H2 (for Industry) and capture CO2 for SAF production

155,000 tpa (LF 55%) 250,000 tpa (LF 90%) + Project rationale

Biogenic-CO,

o * Repurpose natural gas
[T, Photovoltaics

infrastructure for green H,
« SAF production via synthesis of CO,

from Lipor

% Grid connection
+ and Green H, from SE

» Supply of SAF to Porto Airport
« SAF exports via Port of Porto

Electrolyser

20,900 tpa (LF 55%) 34,200 tpa (LF 90%)

@ H> output

High-level project setup and partners

Water Transport via gas
infrastructure
= - o
L) . =Y _
E-jet fuel = \WN L” D@{
20 kt/y (35% LF Porto

Electrolysis @ FT-synthesis Airport 4
51 kt/y (90% LF)
RES il

. CO; emissions
electricity
NE SMARTENERGY|

SMARTENERGY

Qﬁ Note: Regulatory discussions regarding additionality requirement for green hydrogen projects in RED II ongoing. 5



LECA - SAF’s value-chain control within the Partners

Partners’ roles in the SAF generation

REN p<

—— SAF

N\E



Green H2
adding value to local ecosystems !

Pedro Guedes de Campos
Director Business Development H2 and eSAF
p.campos@smartenergy.net

SMARTENERGY Group AG
Sihleggstrasse 17

8832 Wollerau SZ
Switzerland

www.smartenergy.net
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