2 3 The Delegated Act for Hydrogen
PORTUGAL @) . and Iberia’s competitive advantage
gﬂﬂ!ﬁ\{_ 4 /. Ana Barillas, Head of Iberia and LATAM

L (D) 29 November 2023

A Associagio
de Energias
Renovaveis
‘



20 Aurora provides market leading forecasts & data-driven
23 intelligence for the global energy transition
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The profitability of a hydrogen production project depends on
three key components: capital cost, operational cost and
revenue

Profitability

Subsidy support

Hydrogen purchase
agreement




AURSRA

20 Hydrogen producers must navigate a variety of standards to
attract subsidy support and ensure project viability
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AURSRA

20 The EU’s definition for green (renewable) hydrogen is the most

23 complex; the criteria and exemptions make a number of
RSt business models possible

Geographic correlation

a Additionality X Temporal correlation?

I< Zg Co-location (islanded)

Grid carbon intensity <64.8 gCO,/kWh
\_

1) Temporal correlation is complied in an hourly period when the clearing price is <20 €/ MWh or 0.36 times the price allowance to emit one tonne
5 of CO, equivalent at the time of hydrogen production. 2) Defined by gross RES consumption divided by total demand.
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b The cost of islanded production varies greatly across
Europe due to renewable potential of each country

Levelised cost of hydrogen production for COD 2030, PEM electrolyser?!
€/kg H, (real 2022)

6

Location of 9 Cost of storage and
9 RES asset transport could increase
5 these costs significantly!
4

ESP PRTNORROU ITA DNK FIN IRX POLSWEGBR FRA DEU NLD BEL

1) Lower and upper LCOHs are calculated for an average fleet performance of today and future, respectively.



AURSRA

20 Y Electrolysers can produce REDII compliant hydrogen via
S o highly renewable grids in Scandinavia and Italy by 2030
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2030 snapshot of RES mix i

p T South  Sardinia Portugal
I 90% renewable by 2030 All Swedish Norway Swoden 'ty I] = Spain
I Nuclear reliant zones except Sicily  Netherlands

SE3 are >90%
renewable today

4

I Gas/import reliant Denmark

Levelised cost of hydrogen production for COD 2030, PEM
electrolyser (Flexible >90% RES)1 €/kg H, (real 2022)

All zones in
Norway (except Italy
NO1) and 75
Denmark are
nearly 100%
renewable today

6.0 | Due tohigh power
prices, Italian costs

il ‘ are very high
| 45 y o

3.0
. — 1.5
Sardinia, South
Italy and Sicily
are all 90% by 0.0 - o
2030 Denmark Norway Sweden Sardinia South Sicily
7 1) LCOHs in Denmark, Norway, and Sweden are reported for the bidding zone each country has the lowest cost. These zones are DK2 in

Denmark, NO2 for Norway, and SE2 for Sweden.
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20 Use of curtailed power is not viable in any country other
23 than Ireland where increased load factor significantly
EeRTWRaLE reduces LCOH
o Load factor of electrolyser Levelised cost of hydrogen produced via curtailed renewable
% energy COD 2030, lifetime 25 years €/kg (real 2022)
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The lowest cost business model varies by country; although off-
grid co-location is the most popular one across many countries

Levelised cost of hydrogen production for COD 2030, PEM electrolyser (cheapest business model)?!
€/kg H2 (real 2022)

Wf >90% RES in ‘-K “ Co-location
& power grid g (islanded)

NOR SWE DNK IRL ESP PRT ROU ITA FIN POL GBR FRA NLD DEU BEL

Production costs only! The cost of delivering the hydrogen to the offtaker would also need to
consider storage and transport costs. Guaranteeing baseload hydrogen production, with the help
of tank gas storages, could double cost estimates.

1) LCOHs are calculated with 8% WACC. 2) Grid connected electrolyser that is powered with curtailed energy or when power prices <20 €/ MWh.
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20 Aurora covers four electrolyser business models and their
compliance with low-carbon/renewable hydrogen standards
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considered in our business models E
b = Grid electricity only and runs at = Grid electricity only and ability
= " 95% load factor to choose operating hours to
D = o minimise LCOH?
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3 Co-located (island)* 4 Co-located (grid) 4
_ = Electrolyser connected to = Direct connection between
A | Electrolyser imports power from RES? renewable asset only (no grid electrolyser and RES asset, and
connection) both connected to grid

B | Electrolyser imports power from grid

C ' RES exports power to grid

D Permitted if
C %ﬁ Delegated

.cm .Fo Act
g ‘g compliant®

Bl —

Co-located electrolysers

D | RES spills power

1) RES: Renewable energy asset 2) LCOH: Levelised cost of hydrogen 3) Grid top up to electrolyser permitted only if the grid has >90% renewable penetration. 4)
Note that our analysis does not differentiate between the risk profile of co-located (island) vs. grid-connected business models. Empirical evidence suggest that
co-located (island) business models have a much higher risk, requiring higher discount rates.
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LCOH of electrolysers AURSRA

The lowest cost business model varies by country; although off-
grid co-location is the most applicable across many countries

Levelised cost of hydrogen production for COD 2030, PEM electrolyser (cheapest business model)?!
€/kg H,

:FIN ROU ITA DNK GBR POL IRL NLD FRA DEU BEL

I co-located (grid) Co-located (island)? I Flexible

1) LCOHs are calculated with 8% WACC. 2) Excluding storage and transportation costs.



AURSRA

20 High wind and solar load factors in Portugal leads to the lowest
co-located LCOH in Europe
|
SUMMIT Country deep-dive: Portugal Q Grid connected business model (Flexible)
Levelised cost of hydrogen production By 2031, Portugal meets the highly renewable power grid criterion of the
REDII Delegated Act?, which requires more than 90% renewables. The

€/kg H, (real 2022) . share of renewables in Portugal increases in early 2030s and reaches

i Storage needed to close to 100% by 2050.

i deliver baseload profiles !

i could significantly add to e e Co-located business models

; costs 5

""""""""""""""""""" Portugal sees complementary wind and solar load factors allowing for high

electrolyser load factors. Co-located cost of H, production is lowest in

- Portugal when grid-connected as renewable LCOES? can be fully utilised by
b exporting any otherwise curtailed power.
d “m =N
Optimal configuration with respect to 1
Flexible Co-located  Co-located MW of electrolysis
(island) (grid)?

o 2] ©
@ 3 @ L
W, Sy

2025 2030 M 2050 9 Chosen co-location site O Popular locations for renewable deployment

1) Grid connection for export only to ensure “renewable nature of hydrogen” as per RED Il Delegated Act. 2) Article states that if a bidding zone sees a ratio of consumption from renewable
12 sources to total production (minus exports plus imports) exceeding 90%, an electrolyser can produce renewable hydrogen from grid imports. 3) |

E

E
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20 The cheapest renewable H2 via off-grid electrolysers is produced in
Spain; but not as cheap as grid-connected electrolysers in Nordics

RENEWABLE |
ENERGY 3. . . . . .
SuMMIT L Country deep-dive: Spain Q Grid connected business model (Flexible)
Levelised cost of hydrogen production Spain remains below the 90% renewable share defined in the Delegated
€/kg H, (real 2022) Act3 of REDII until 2030. The share of renewables increases from 85% to
g e 90% between 2030 and 2035, thereafter it remains above the threshold
Share of | Storage needed to through 2050.
R i deliver baseload profiles ! .
Spain exceeds / could significantly add to e ° Co-located business models
. i t ; . . .
90% in 2035 S o ] Like Portugal, Spain sees complementary wind and solar load factors
allowing for high electrolyser load factors. Low LCOE can also be utilised to
—— give the lowest islanded cost of production (excluding cost of storage.
3.6 3.7 . 3.9 l Aragon has the best
Optimal configuration with respect to 1 bal?nce of W!{‘d_ i
R Solar capacity In
Flexible Co-located  Co-located MW of electrolysis Spain
(island) (grid)? ®

o 2] ©
@ 3 @ L
W, Sy

2025 2030 [ 2050 9 Chosen co-location site O Popular locations for renewable deployment

1) Internal rate of return. 2) Grid connection for export only to ensure “renewable nature of hydrogen” as per RED Il Delegated Act. 3) Atrticle states that if a bidding zone sees a ratio of
consumption from renewable sources to total production (minus exports plus imports) exceeding 90%, an electrolyser can produce renewable hydrogen from grid imports. 4) Onshore wind

and solar. 5) Renewable energy systems. 6) Levelised cost of electricity.
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20 Key takeaways

SUMMIT
REDII compliance is required for EU Hydrogen Bank subsidies as well as
many national or import support schemes for renewable hydrogen.

i~ - The cheapest REDIl compliant electrolyser business model differs in each
El country. Fully grid connected electrolysers in Scandinavia produces
——— renewable hydrogen less than 3 €/kg in 2030, but storage and transport costs
can increase the cost of hydrogen delivered to offtakers significantly.
== Spain and Portugal have the renewable resources to be some of the lowest
E cost producers of hydrogen in Europe, but subsidy support is still required to

enable the early deployment of projects.
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Disclaimer and Copyright

General Disclaimer

This document is provided "as is" for your information only and no representation or warranty, express or implied, is given by
Aurora Energy Research Limited and its subsidiaries Aurora Energy Research GmbH and Aurora Energy Research Pty Ltd
(together, "Aurora"), their directors, employees agents or affiliates (together, Aurora’s "Associates") as to its accuracy, reliability
or completeness. Aurora and its Associates assume no responsibility, and accept no liability for, any loss arising out of your use of
this document. This document is not to be relied upon for any purpose or used in substitution for your own independent
investigations and sound judgment. The information contained in this document reflects our beliefs, assumptions, intentions and
expectations as of the date of this document and is subject to change. Aurora assumes no obligation, and does not intend, to update
this information.

Forward-looking statements

This document contains forward-looking statements and information, which reflect Aurora’s current view with respect to future
events and financial performance. When used in this document, the words "believes", "expects”, "plans", "may", "will", "would",
"could", "should", "anticipates", "estimates", "project”, "intend" or "outlook" or other variations of these words or other similar
expressions are intended to identify forward-looking statements and information. Actual results may differ materially from the
expectations expressed or implied in the forward-looking statements as a result of known and unknown risks and uncertainties.
Known risks and uncertainties include but are not limited to: risks associated with political events in Europe and elsewhere,
contractual risks, creditworthiness of customers, performance of suppliers and management of plant and personnel; risk
associated with financial factors such as volatility in exchange rates, increases in interest rates, restrictions on access to capital,
and swings in global financial markets; risks associated with domestic and foreign government regulation, including export controls
and economic sanctions; and other risks, including litigation. The foregoing list of important factors is not exhaustive.

Copyright

This document and its content (including, but not limited to, the text, images, graphics and illustrations) is the copyright material of
Aurora, unless otherwise stated.

This document is confidential and it may not be copied, reproduced, distributed or in any way used for commercial purposes
without the prior written consent of Aurora.
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