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Welcome to the presentation of the 2035
cycle of the “H,, CO, & CH, Consultations:
Future Perspectives”

Thank you for waiting. The presentation
will begin at 1:45 p.m.
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Rules of conduct

The meeting is being recorded. It will be available for replay in the coming days on the NaTran and
Teréga web pages dedicated to this process.

By taking partin this plenary, you therefore consent to being recorded.

Q&A sessions are planned after each main section. Ask your questions as they arise in the TEAMS Q&A
section: in the question, specify “LAST NAME First name, entity, question”. Questions will be
published automatically. We will start with questions from the room, then take questions posted in

the chat, allowing you to add details orally.

Microphones muted. We will open your microphones so you can clarify your questions.

The deep-dive sessions will address your questions. In plenary, priority will therefore be given to
cross-cutting questions.

The slides and summary documents will be made available on our NaTran and Teréga websites.
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AGENDA

Plenary
¢ Introduction by J. Agier (DGEC) and A. Duterque (NaTran)
e 2035 feedback on Future Perspectives Consultations
e Conclusion by M.-C. Aoun (Teréga)

Networking break

Deep dives — Session 1

Deep dives — Session 2




Introduction by Julien AGIER and Adeline
DUTERQUE

Julien AGIER Adeline DUTERQUE
Head of the Renewable and Low- Secretary General
Carbon Gas Office
NaTran
DGEC




Review of your participation
inthe “H,, CO, CH,: Future
Perspectives” Consultations

Mathilde DELIGNOU
Strategy Project Manager

NaTran




Purpose of the Consultations: building with stakeholders a shared and
coherent vision of tomorrow’s infrastructure

Objectives of the process

e Set up a direct, recurring and lasting exchange channel
between NaTran, Teréga and their stakeholders.

e Consult on certain assumptions, in particular to feed
into the PDD and BPP and enrich them with stakeholder
feedback.

* Size the network in line with the needs of our customers
& stakeholders, both nationally and locally.

r  Process documents available on the respective
NaTran and Teréga websites: “H,, CO, & CH,:
Future Perspectives” Consultations

* Data Excel file
* Detailed thematic notes for each discussion
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Process timeline

2025 2026
April May June July Al;fu Sept. October Nov. Dec. Jan. Feb. March April May June July
AADHIZ02E gy : :
Launch webinar Session I: .
Sharing assumptions and drafts : : Session 2:
of H, & CO, prospective . Analyses and initial i LRI €] :
development plans : . : . :
processing : the ; Processing M Feedback on the
13 May 2025 of your feedback  : EHUnglnl %448 of your feedback M evolution of our
H your Prospective
2 . : : . . .
worksho . Prospective techno- | BREECLLIS @Y :  Prospective techno-economic studies | AV T3 Tg1s
May 2025 : economic studies and : and analyses Plans
O, analyses :
workshobn :
3 June 2025 :
CH, Dot ee e ee et ee et oottt et ettt I e ee s p e e s penaens
workshop
20 November 2025 2 July 2026
Webinar 1 Feedback Feedback - 2035 scenarios
Publication of scoping notes Iopenlng to 2050
and exhaustive summaries of Publication of results
discussions and written
feedback
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Participants’ interest is confirmed, notably through their engagement
in discussions and the feedback we received

4 APRIL 13 MAY & 3 JUNE 20 NOVEMBER
2025 2025 2025

_— ; ; Participants - 100%
Participants, including 106 remote
in person and 78 remotely

Participants in the

launch webinar Discussion tables
organized
Pages of content sent to Written contributions received
stakeholders in  advance (in addition to feedback
(thematic notes) expressed during workshops
and organized bilateral
meetings)
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Reminder of the steps and
details on the method

Alice CHICHE Emilie MAUGER
Strategic Project Manager Head of Prospective Studies
NaTran Teréga




NaTran and Teréga have a central responsibility for the technical
robustness, operability and resilience of the energy system

Our legal duties:
A structured foresight and consultation exercise, open to all stakeholders, covering

The Energy Code requires methane, hydrogen and CO, infrastructure and markets, for both storage and use.
transmission network operators to

ensure continuity of gas transmission

even under extreme  weather This process is based on:
conditions. Consequently, NaTran and
Teréga implement various measures
to fulfill this mission daily, with pathway;

particular attention to adequate sizing + shared documents submitted for consultation (narratives, scenarios, associated data);
of their infrastructure.

* a scenario-based approach, making uncertainties explicit rather than seeking a single

* a broad and open consultation involving network operators, industrial players, public
=> Our responsibility is therefore to

ensure infrastructure robustness
against contingencies that * and a clear purpose: to inform public policies and their resilience in relation to
necessarily affect the State’s
planning trajectory. We therefore
need to work with deviation

scenarios  from  this  central Through this consultation exercise, NaTran and Teréga are preparing for the new
scenario.

bodies, professional associations and academic stakeholders;

infrastructure, in a context of major technological, industrial and regulatory uncertainties.

responsibilities arising from the 4th European Decarbonised Gas Package, to be
transposed by August 2026.
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Energy transition scenarios built around the public authorities’
scenario to shed light on possible futures

1/ Scenarios that frame those of the public authorities, with different speeds of

B energy transition implementation =] 3 / Breakdowns related to network
) " — demand -
Public authorities’
scenarios (PP)
e s . Sensitivity “Limited acceleration and Hourly breakdowns
SEDRUEE  EEEE EIE R 6 delayed achievement of certain ;
decarbonization efforts” (A) y objectives” (B) . related to We.at.h_er data
Scenarios also and fleXIbIllty
informed by
Calls for
— 2/ Sensitivities for each scenario according to different configurations —— EXPIre:s'mls i
nieres

Decarbonization modes
Direct .
. L raphical
breakdowns at network
++ + - - +
level

Activity: industrial production trend

. o Lower reindustrialization or even continued
Reindustrialization . S
deindustrialization
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After scenario revision, infrastructure deployment
configurations for 2035 were analyzed

National consumption-

roduction 2035
o i

uncertainty

European scenarios

TYNDP26

Climate

Multi-energy modelling chain

Infra. demand + econ. analyses

Scénarios climatiques
+ production d'énergle + CCUS
Caractérisation des risques d'hiver froid
(hivers 2% et pointe 2%)

(Ppemicvﬁ E

Outils de profilage et régionalisation des
productions et consommation d'électricite, de
méthane et d’hydrogéne

Modéle européen pour les marchés - *. 5
de I'électricité, du méthane et de

Ihydrogéne j
Modéle de fi H2
d;;,“ ;:cﬂ‘z::‘"' Modéle p::;mn deflux  Modéle p::rnoioq:a de flux
nvestissement

up de consommation et de

Inputs for Prospective Infrastructure
Development Plans
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Presentation of 2035 CH,,
CO, and H, scenarios and
associated prospective
development plans



Presentation of updated methane
consumption scenarios

=
‘” .
by
$ '\
Matthieu ACKER Emilie MAUGER
Strategy Project Manager Head of Prospective Studies
NaTran Teréga




CH, consumption scenarios were reassessed following your feedback
during the consultation process:

Industry Gas-fired power plants Data Centers Weather adjustment

The industry component

was reworked in depth,

with many assumptions
tested (more or less
industry located in
France, sensitivities

regarding
decarbonization
approaches).

Use of gas-fired power
plants as scenarized by
RTE has been integrated.

In parallel, peak
sensitivities were tested,
notably on the evolution
of Joule heating stock in

residential buildings.

Depending on the
assumptions tested, the

building-related peak
impact would be
equivalentto 2to 3 gas-
fired power plants.

Study of how to account
for Data Center
developmentin the
coming years.

Scenarios for connecting
Data Centers to gas for
backup were studied.

The orders of magnitude
analyzed for 2030-2035
are not likely to strongly

impact the methane
network.

Consumption scenarios
are projected from
weather-adjusted data
using the SDES method,
rather than the network
operators’ method, to
improve comparability
with public authorities’
scenarios.
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Energy transition scenarios built around the public authorities’
scenario, with additional variants for industry

Sensitivities “Limited acceleration

Public authorities’ Sensitivity “acceleration of . .
. - ” and delayed achievement of certain
scenarios decarbonization efforts . e
objectives
A B
Elements (with 3 industry variants) (with 3 industry variants)

Brief description Public authorities’ scenario based on Rapid decarbonization with strong ambition for Delayed decarbonization, for electrification, the
P PPE 3and SNBC 3 underconsultation electrification, H, and biomethane production role of H,, and biomethane production alike
Pace of
decarbonization Rapid Delayed
Biomethane . .
Low to high High Moderate

production

All scenarios are based on strong electrification ambition.

Decarbonization Variants were developed for industry in scenarios A and B, including sensitivities on decarbonization modes
modes and variants and different industrial activity trajectories.

BB T TS For simplicity, the industry variant with decarbonization favoring electricity and direct biomass is labelled [[Z5 9
and the one favoring more biomethane is labelled




Methane consumption rose sharply between 1990 and 2019, before falling by 25%
from 2019 to 2025, and could fall by a further 5% to 25% between 2025 and 2035

TOTAL METHANE CONSUMPTION (FOSSIL AND RENEWABLE), WEATHER-ADJUSTED IN FRANCE, HISTORICAL AND SCENARIZED
[1980-2035], TWH CH,PCS / YEAR

I Uncertainty range on the demand for CCG (combined-cycle gas) and

Zoom on 2019 - 2025 cogeneration for electricity (and heat) production
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Variants on prefemred energies for industry decarbonization: m m m m
Historical (according to SDES)1) 2035 |

1) Agap exists between weather-adjusted data from SDES and gas operators (GRDF, Teréga, NaTran) dueto a different weather-adjustment methodology. The gap was 25 TWh PCl / year in 2024

and 15 TWh PCI/ yearin 2023 (SDES higher than gas operators). —
2)  PPE 3 range: primary fossil gas consumption + range of biomethane production in France eGa
Sources: SDES (France energy balance for 2024 of 04/03/2026), PPE 3 (pages 10 and 48), NaTran and Teréga
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The projected decline in total methane consumption between 2024 and 2035 is
due to lower demand in buildings and industry, despite a slight increase in

transport
TOTAL METHANE CONSUMPTION IN FRANCE BY SECTOR - CVC1) - [1980-2035], TWH CH, PCS / YEAR

Il Résidentiel et tertiaire S:nnsﬁrr:qe;r%)c/):]mal [ ] Production d’électricité seule [l Usages internes de la branche énergie T Total with range linked
. . A Cogeneration (excluding district Transmission and distribution to CCG and cogen.
Il 'ndustrie B Agriculture-péche [ | heating networks) [ ] losses
[l Transport [ ] Production de chaleur seule Branche énergie (pour 1980)
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Variants on preferred energies in industry decarbonization:

Historical (according to SDES 2035

1) Climate-adjusted (CVC)
Sources: SDES (France energy balance for 2024 dated 4 March 2026), PPE 3 (pages 10 and 48), NaTran and Teréga
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Methane consumption in industry in 2035 varies significantly depending on the
decarbonization pathway variants and production levels considered

METHANE CONSUMPTION IN FRANCE IN INDUSTRY - CVC1) - [2023-2035], TWH CH, PCS / YEAR

B Industrie agroalimentaire [l Chimie B Equipement [ | Autres

NaTran and Teréga reference

I Non-métalliques I Métaux primaires [Jl] Papier - Carton [JJ] Construction scenarios

2023 PP

Description of variants:

1) Climate-adjusted (CVC)
Sources: SDES (France energy balance for 2024 dated 4 March 2026), PPE 3 (pages 10 and 48), NaTran and Teréga Te Re Ga
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Renewable and low-carbon CH,

Aurélien LECAILLE
Deputy Head of Strategy Unit

NaTran

Emeline DROUET Emilie MAUGER

Foresight Project Manager Head of Foresight Studies

Development Department i
Teréga

NaTran




Renewable and low-carbon methane production could increase significantly by
2035, reducing natural gas imports and improving France’s sovereignty and

trade balance

PRODUCTION OF RENEWABLE AND LOW-CARBON METHANE IN FRANCE

[2019-2035], TWH CH,PCS / YEAR Innovative
108

- Méthanisation - pathways

82

47

82

47

12 14

1 2 4

2019 2020 2021 2022 2023 2024 2025 PP (min) PP (max) A B

Sources: SDES, PPE 3 (pages 10 and 48), NaTran and Teréga —@- Te Ré G a 21




The 2035 methanization scenarios (60 to 82 TWh PCS [ year) are not expected to be
resource-constrained and represent ~30% to 50% of the potential volume identified for
2050 under the “Afterres2050” scenario (2026)

In this scenario, the hierarchy of uses (return to soil, material uses, human and animal food) is respected and 90% of farmers would have access to a

digester within 8 km in 2050. Agricultural resources recoverable as energy are mobilized for methanization rather than other energy uses for
agronomic reasons

Harvestable and
mobilizable rates for
methanization

Resource potential Green gas potential from

Agricultural biomass
resources & biowaste

Evolutions in the agricultural model

methanization - Final
energy (1)

mobilizable for
methanization

1
1
I
|
:
|
2050], MtMs / year 2050], % (MtMs 2050], MtMs / year ! 2050], TWh PCS / year
Less livestock, of higher quality & 202U y [2050], % (MtMs) [2050] y ! [2050] y
diversification of farm income With respect for the hierarchy [
of uses (return to soil, material '
Preservation of agricultural land: 118 uses, food/feed) ! 163
* Rate of soil sealing divided by 2, no permanent Biowaste 9 : 14
grassland converted to arable land 50% to 90% |
. Manure 14 ! 5
Expansion of forests (+2.5Mha: 2 on permanent X 3
grassland and %2 on arable land), crop F
diversification and introduction of cover crops orage 22
surplus x vy
Generalized agroecology: 67
* To preserve ecosystems
. o . . C 1
To reduce GHG emissions from agr{gulture and f0!3 33 | a4
its dependence on fossil-based fertilizers residues |
* To preserve water resources :
1
e To increase sovereignty and improve the !
resilience and sustainability of agricultural !
systems Cover 40 50% : 55
crops I
:
1
1

1) accordingto the CSF-NSE methanogenic potential reference framework (2025) and a methanization yield of 92% —@- Te ReGa 22

Sources: “Afterres 2050” scenario (2026); “Reference framework for input categories and default methanogenic potential”, CSF-NSE (2025)




These projected renewable and low-carbon methane production volumes
require faster deployment

EVOLUTION OF THE NUMBER OF SITES INJECTING

« The upper PPE3 bound of 82 TWh PCS / year in 2035 is RENEWABLE AND LOW-CARBON METHANE BY 2035 AND
achievable, provided the annual deployment rate of DEPLOYMENT RATE FROM 2025
renewable and low-carbon methane production [2013-2035], # INJECTION SITES
facilities accelerates 3500 .

* This PPE 3 upper bound corresponds to a deployment rate s, ¢~ 7370 nstallations/an

of 250 facilities/year from 2025

m PP (Max) - 250 installations/an *
2500

* These rates remain far below what has been observed ¢
in Germany: up to 1,300 facilities/year and an average ,,, °B-200installations/an
of 500 facilities/year over the last 20 years*
¢ PP (Min) - 110 installations/an
* A drive for European energy sovereignty could require o

faster deployment of facilities 1000

* Achieving the government trajectory cannot happen
without recognition of biomethane in existing public
support for industry

500

M < IO ON 00 OO " AN M T ONOOW OO AN M T
™ ™ - " " - AN A A A AN AN AN AN NN OO OOOOOOOO
©O O O O OO O O OO OO0 OO OO0 oo oo o o
AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN ANANANANANAN

*SIA report (2025) - 8th European Biomethane Benchmark '@' TeREGA




Connection and reverse-flow trajectory:
reaching 80 TWhPCS [ year in 2035 requires acceleration at an achievable pace

given historical trends

Annual connections of bioCH, producers

Annual number of biomethane production site connections to

the NaTran network to reach 82 TWh PCS / year of injected
biomethane

[2019-2035], # connections per year

25
24

2019 2020 2021 2022

2023

2024 2025 Average
need
over
2026-
2035
per year

Source: NaTran intemal analysis

Annual commissioning of reverse-flow stations

Annual number of reverse-flow commissioning on the NaTran

network to reach 82 TWh PCS / year of injected biomethane
[2019-2035], # commissioning per year

13
8
7 7 7
2 2
I=m B

2019 2020 2021 2022 2023 2024 2025 Average

need

over

2026-

2035
per year

&5 TerRéGA
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Regionalization of biomethane production scenarios is based on resource locations

and current development dynamics

The territorial breakdown of the PPE has been launched and
is a key step, since production projects are developed in the
regions.

Pending feedback from the Regional Energy Committees,
Nalran and Teréga are working with forward-looking
regionalization keys based on:

* the location of resources (theoretical
methanizable potential, Solagro (2018))

e each region’s own development dynamics
according to its specific features (types of
agricultural facilities, nature of agricultural
resources, local acceptance, ...).

The capacity register* managed by NalTran and Teréga
reports reserved biomethane injection capacities and
makes it possible to define regional shares based on short-
term dynamics.

2025 distribution
Installed capacities
16 TWh PCS / year

0% I
1 19

2035 regionalization
keys

05 I
3 13

*ODRE, Open Data Réseaux Energies: Reserved biomethane injection capacities by department _@_ TeRéGa

currently listed in the Register




Methane supply schemes and
European flows

Jacques REBEROL Xavier CLEIS
Strategy Officer Network Optimization Department Manager
NaTran Teréga




French security of supply is part of a European system and a

globalized market

The security of supply of all European countries (including
France) depends on interconnected European infrastructure
(including LNG terminals) and its resilience.

French infrastructure is called upon:

At national level, to connect French consumption, supply
(imports and French biomethane) and storage sites;

At European level, for gas transits to meet the growing needs
of adjacent countries.

« These flows are largely determined by a globalized market

In this context, our analyses of methane infrastructure
include a set of assumptions and sensitivities at
European level and at the interface between Europe and
the rest of the world

Légende :
Q h Norvége
h Algérie
e h Libye
’ 4-— Caspian
X 4—=.Russie. .

Europe’s c.urren‘t'supp>ly
of naturalgas
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Analyses governed by European regulations and the Energy Code

Disruption cases (N-1) are used to test infrastructure resilience in
accordance with European1 and French2 regulations.

ENTSOG redefined these disruption cases by region in 2024 (table
opposite).

Supply disruptions from producing countries are also considered (S-
1).

Finally, ENTSOG also includes disruption cases for each country’s
main interconnection infrastructure under peak consumption
conditions (SLID - Single Largest Infrastructure Disruption).

NaTran and Teréga’s analyses will be supplemented by the European exercises conducted by

Disruption location /

Risk Group # Disruption scenario G
duration
Disruption of the largest offshore infrastructure to
1 ; ‘fp' g.e 2 € MGy offshore / 6 months
continental EU (Europipe 2)
Disrupti f the | t onshore infrastructure f
2 isruption of the arges onshore infrastructure from e
Norway (Emden station)
North i ion of the | infi rk
orth Sea 3 Disruption of the largest infrastructure to Denma Ofihors /.2 weaks
(Nybro area)
Di i f the | ffsh infi
4 isruption of the largest offshore infrastructure to D
the UK (Langeled)
5 | Disruption of Forties pipeline system offshore / 6 months
Di i f the | ffsh infi
6 isruption of the largest offshore infrastructure to Mchora 6 inoiitis
Italy (Transmed)
isrupti f the | hore infr;
My A 9 Dis .uptlon of the largest offshore infrastructure to offshiore /6 months
Spain (Medgaz)
8 | Disruption of all imports from Algeria, including LNG | offshore / 6 months
9 | Disruption of all imports from Libya offshore / 6 months
10 Disruption .o'f'all impor.ts from Turkey to Greece offchons/ & monthis
(TANAP + Kipi import point)
South-East = : :
1 Disruption of the largest onshore infrastructure to onchore 12 weeks
Greece (TANAP)
LNG 12 | S-1 LNG. Limited availability of LNG supply 6 months

SOS disruption cases (N-1)

ENTSOG ("Natural Gas System Assessment"” under the TYNDP - Q4 2026 and soon by the 10-year

security of supply analysis — forthcoming)

1 Regulation (EU) 2017/1938 as amended by Regulation (EU)
2024/1789
2 Energy Code Article R121-8.
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Additional qnal(yses show that gas infrastructure is able to ensure
supply-demand adequacy

The analyses proposed during the workshops included a broad range of sensitivities on consumption,
production and supply.

Following the feedback received, additional

WITTE : Regarding infrastructure, the following are taken
sensitivities were added to the studies:

into account:

. Methang prod'uction iQ Norway: addition of a * Development of new regasification capacity,
production decline scenarios particularly in Germany and ltaly, as well as the

« LNG: addition of further sensitivities regarding LNG end of the Le Havre and Tonkin terminals

availability on the market « Gas pipeline conversion projects submitted by

 Sensitivities regarding biomethane production promoters under TYNDP2026

Our simulations of the different contingencies show that French gas infrastructure is able to ensure supply-demand
adequacy for all scenarios studied to 2035, as it has done in the past.

15/07/2026 -@- Tereca

29



The influence of the different scenarios on the methane transmission network is
analyzed as part of the Ten-Year Development Plan (PDD) prepared under the aegis
of CRE

________ Thescenarios SN  The PDD Breakdowns linked to
network utilization

 The scenarios feed into the Ten

* The French scenarios year development plan (PDD), an
consulted on as part of annual exercise defined by the Breakdown
Perspectives d’Avenir are Energy Code (art. L431-6), which : linked to
translated into identifies ten-year investments as J\ climate data
utilization of our well as those to be initiated within

and flexibility

network at a 2% risk

three years.
peak level, in
accordance with the * Publication of the PDD and the
Energy Code (R121-8). associated gas consultation are
planned for Q4 2026.

Geographic
breakdowns at
network level

e ThePDDis consistent with European scenarios from network
operators, translated into peak utilization at 5% risk in accordance with
Regulation (EC) No 715/2009.

* The PPE published in February 2026 highlights the critical role of gas
infrastructure for energy system flexibility and security of supply.




Questions & Answers

The floor is yours!

Raise your hand to ask questions in person or remotely. You can also ask your
questions in the Q&A section: specify in the question “LAST NAME First name, entity,

your question”.

We will answer all questions, either live (orally) or in writing in the chat.




Presentation of hydrogen scenarios

@
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Matthieu ACKER
Strategy Officer

NaTran

Lisseth OLIVART Gregory BUGLER
Strategy Officer Head of the
Foresight and Strategy Department
NaTran
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3 H, consumption scenarios built around the public authorities’
scenario

Sensitivity
“acceleration of Central scenario
decarbonization efforts”

Scenario based on public

Sensitivities “Limited acceleration and delayed achievement of

certain targets”

. - R L i
Brief description High ambition for H, and CCU authorities’ assumptions ameb(:riz:(:‘sran :;:‘éegu tsr:::\vi?\rtﬂg gfr:\;?zgeir::igrsoductlon
(PPE3and SNBC 3) 2
Pace and scale Slower, weaker decarbonization due
of Strong and fast Strong and fast Delayed pace to economic, social, regulatory or
decarbonization technical hurdles
High ambition for H2 in
tran.sport (e-fu‘els, heavy-duty Moderate ambition for H2 in Moderate ambition for H2 in Low use of H2 in transport and
vehicles) and industry (steel, . . .
transport and industry transport and industry industry

fertilizers, refineries, some
chemicals)

High (moderate e-fuel imports;
fertilizers and steel remainin High Moderate Low
France via MACF)

Sovereignty
ambition

Impacton

national H, High H, demand Moderate H, demand Moderate H, demand Low H, demand
demand

33



The consumption in France of H, (all types) in 2035 has been revised in line with
feedback from participants during the May 2025 workshop

« , P Gl 5o . . v
Acceleration ’(’)f dec_a_r@mzahon Central scenario Limited acceleration and delag./e.d.etchlevement of some targets
efforts” sensitivity sensitivities

FRENCH DEMAND1) FOR H, (ALL TYPES, EXCLUDING CO-PRODUCTS) - [2035], KT H, / YEAR Low sensitivity
Comparison between scenarios published in May 2025 for the consultation and the updated ones (Nov. 2025) Low ambition for hydrogen
[ Refineries [ ] Chem. (others) ] Aviation [l Road [ ]Industrial Heat E-CH4 injected outside maritime

Il Ammonia [__] Steel (DRI) Il Maritime [l Chem. (e-methanol) [ ] Rail

1262

916

915

147 188
IS T T c
May 2025 Nov. 2025 May 2025 Nov. 2025 May 2025 Nov. 2025

1) Scope: H, consumption for French e-fuels production. Takes into account potential imports of H, derivatives meeting French demand for sustainable fuels.

2) Data provided by DGEC for the PPE and/or SNBC 3 scenario —_
L5 TeREGA




French hydrogen consumption (all types) could grow strongly in the future,
driven by new H, uses such as steelmaking, e-fuels and road transport

EVOLUTION OF FRENCH DEMAND FOR H, (FINAL AND SECONDARY ENERGY, ALL TYPES, EXCLUDING CO-PRODUCTS)
[2025-2050], MTH,/ YEAR

I Refineries [__] Chem. (others) [Jlj Aviation [Jl] Road [ ] Industrial Heat E-CH4 injected outside maritime
Il Ammonia [ ] Steel (DRI) I Maritime [ Chem. (e-methanol) [ | Rail

\!/ Scope: H, consumption for French e-fuels production (with potential exports)and direct H,
consumptionin France fortransport. This scope takes into account potentialimports of H,
derivatives meeting French demand for sustainable fuels.

1 MtofH,=33 TWh PCl of H,

sajnosjowW-a

0,4 0,4

2025 C B A PP

Sources: NaTran and Teréga scenarios updated following consultations 35



White hydrogen is nhow taken into account in our prospective work. The topic was
raised by stakeholders and is part of a proven exploration dynamic.

(o)
Trois Evéchés EEP
* Anow explicit regulatory framework o (2;5“['?2)
é: oselle
* Aproven exploration dynamic in France o o eurine-et-Moselle
* Anonetheless recent topic, subject to major uncertainties ROUEN O 0o (o)
regarding potentially exploitable volumes and gas quality PARIS o)
during operation
(o)
o
o) (o)
Without a production license and given the development
timeline for commercial production from license award
. Bugey EEP
(estimated at 11 to 15 years), the 2035 analyses are not refused (9km2)
. I
impacted. Vinzelle PER "
(6km2) o
Puy-de-Déme
The identified EEPs (exclusive exploration permits) are Marensin EEP O
highly consistent with the prospective H, development (691 kam2)
plan, for 2035 and the long term
BAYONNE
3 PER: Coucourou / Sauve Terre o o
H, / Grand Rieu Comminges EEP o %
____________________________________________________________________ | (522/225/266 km2) (758 km2)
2035 infrastructure: ] Pyrénées-Atlantiques Haute-Garonne
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Prospective H, infrastructure
development plans
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Network studies engineer OADR research engineer Strategy officer Head of the
NaT Prospective and Strategy Department
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Methodology for prospective development plans

Through this consultation exercise, Natran
and Teréga are preparing for the new
responsibilities stemming from the 4th
European Decarbonized Gas Package, to
be transposed by August 2026

The master plan submitted for
consultation in 2025 has been
confirmed by various studies, some of
which are the subject of thematic deep
dives:

1. Value of the H, network: presentation
of multi-energy modeling results

2. Update of the H, master plan

North-West

* Potential interest of a hydrogen network to
relieve the electricity grid (in the event of a
higher concentration of RES production)

Updating analyses in this
area with the latest data in
partnership with ADEME

BELGIUM

LUXEMBOURG
GERMANY

e Limited

Eastern North-South backbone

* Making all electrolyzers located in

future major hydrogen basins more
flexible: value for national electricity
supply-demand balance

hydrogen network
development costs, thanks to
conversion of existing pipelines

* ~86% of national consumption

SWITZERLAND /
ITALY

Auvergne-Rhéne-Alpes version of
the RTE-NaTran study

TaklngHySoWAMl Local ecosystems connecting

into account in

South-West H, basins and salt cavern

infrastructure storage

development Making electrolyzers more flexible

studies with limited hydrogen network
investment; quick gains possible for
national electricity supply-demand

SPAIN balance

https://www. natrangroupe.com/site s/default/files/2023-08/grtgaz_rte_etudeh2.pdf

&5 TeréGa
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Value of the H, hetwork
Presentation of multi-energy modeling results

Théo ALGOUD Mathis RIGAUD
Network studies engineer OADR research engineer
NaTran NaTran




The net benefits linked to the flexibility enabled by hydrogen

infrastructure in France are estimated at between €1.2 and €1.5bn /
year

A converging view of the value of H, transport networks

Numerous prospective techno-economic studies highlighting the

economic interest of H, infrastructure, notably its value as flexibility

€1.5bn/year of net benefits linked to flexibility enabled by hydrogen
infrastructure (meshed network) in 2050 according to the joint RTE-
NaTran 2023 study

€1.2bn/year of net benefits linked to flexibility enabled by hydrogen
infrastructure (hub-type network) in 2035 according to RTE's 2023

Generation Adequacy Report

Additional analyses were carried out by NaTran, building on previous
work:

* The simulations have a twofold objective:

* Project adeployment sequence and update, where relevant, our
H, infrastructure master plan

« Comparethe additional value between a hub network and an
interconnected meshed network

Q-

Enjeux du développement

des infrastructures de stockage

et de transport d’hydrogéne
associés au développement de
I'électrolyse et leviers d'optimisation

avec le systéme électrique

"

i

The evolution of the extent and the
investment requirements of a
trans-European CO; transport network

Joris Morbee, Joana Serpa, Evangelos Tzimas

RAPPORT DE L'ETUDE

The role of hydrogen infrastructure
in strengthening sector-coupling
and energy system efficiency

QGIE consentec  ConGas

A Artelys | sowosaomsaon
[
> -
2~ EDF
EVALUATION DES BESOINS EN
INFRASTRUCTURES HYDROGENE AU NIVEAU
REGIONAL A L'HORIZON 2050

METIS 3 - Study S3

METIS study on costs and benefits
of a pan-European
hydrogen infrastructure
In i e to the impact for
designing a regulatory framework for
hydrogen

ProspectHYve 2 - Corridor AtlantHYc
(2025)

Etude Multi-énergie :
Optimisation du dimensionnement des réseaux couplés
sur le Nord-Ouest

REGION 3,
PAYS
)) SLOIRE

A Artelys
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Two French infrastructure configurations are studied to analyze the value of
the interconnected meshed network in 2035: HUBS and CONNECT

Hub
infrastructure:
the network
connects
industrial
consumption
areas to storage

1.9 GWe flexible
ELY out of 5.5
GWe installed

BAYONNE

BARCELONE @

CONNECT

BARCELONE

Interconnected
meshed
infrastructure:
enabling exchanges
between French
regions and between
the Iberian
Peninsula and
Germany

Slightly higher
flexible production
capacity:

2.3 GWe flexible
ELY out of 5.7
GWe installed

£ TerRéca




With interconnected H, infrastructure, lower curtailment of Iberian RES electricity, and less
reliance in Central Europe on costly H, imports and peaking power plants

High non-EU H, ) Lower non-EU H,

imports imports =
g power
generdation CONN ECT

Peaking powe
generation

(values
in MWh)

Lowe.r ' Better
valorization valorization
of RES of RES
production production

With CONNECT infrastructure, the Iberian Peninsula makes better use of its RES (less curtailment) and exports its hydrogen
via France, replacing costly hydrogen imports in Central Europe. CONNECT also enables more flexible operation of
electrolyzers, reducing reliance on peaking plants in France and Central Europe.
£ TeRéGA o




The analyses show net benefits of around €2bnfyear for an

interconnected meshed network versus a hub configuration

3000

2500

2000

1500

1000

500

Surcolts VS gains européens (colts de production) entre
CONNECT et HUBS
(M€ 2035/an)

Electricity system —m

A benefit (gap between
extra costs and gains) of
around €2bn / year

\

H, system

Fixed OPEX
—— Compression energy OPEX

— Annualized CAPEX*

Surcolts auxquels Gain
consentir

*Pipeline and electrolyzer CAPEX

Modeling assesses multi-energy system gains at
European scale.

This “community approach” shows net benefits of
about €2bn/year in scenario A.

These benefits are mainly linked to optimizing H,
supply costs enabled by more electrolytic
production through better use of RES and nuclear
power.

Thus, at European scope, the gains are greater than
the extra costs accepted in 2035.

The sensitivity analyses under study confirm the order
of magnitude of the benefit for the community




The French CONNECT H, network infrastructure, by providin
outlets for French nuclear electricity, reduces nuclear flee
modulation

Number of hours per year when the nuclear fleet
produces less than 25GW (close to the low limits)

1800
1759
* The absence of CONNECT infrastructure 1750
generates 9 TWh / year of additional modulation
due to a lack of economic outlets (about 2.5% of 1700 11%
annual nuclear generation potential). 1650
1600
« Reactors less often approach their minimum 1564
output limit in CONNECT, facilitating operation of 1550
the nuclear fleet. 1500
1450

CONNECT

Minimum output limits: the fleet can hardly go below 25GW. This incompressible
value is the “baseload floor” of French nuclear production (BP25)

The interconnected, meshed H, infrastructure enables better operation of French nuclear power through flexible
H, production. The benefit on huclear modulation is significant, which could limit wear on some plant
equipment.

&5 TeréGa
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Simulation results confirm the H, master plan

SIMULATION RESULTS

The interconnected meshed [®elN\'Id83] network delivers
significant gains for the European H, system as early as
2035 compared with the M network: gains at European

scale are greater than investment costs.

* These gains are mainly due to optimization of H, supply

costs.

* The flexibility of the [®de)\'I\'Id831 network enables better

use of RES and nuclear generation potential.

* A{®lel)ll)ISe83] configuration can cover H, flexibility needs
in other European countries through greater use of

French storage.

EVOLUTION OF THE H, MASTER PLAN

The results obtained confirm the H, master plan

submitted for consultation in 2025.

The variants of the consumption scenarios studied

lead us to propose two versions of the H, Master Plan:

* A main Master Plan using the initially proposed
sequencing

* A delayed Master Plan, with some projects shifted

over time.




Update of the H, master plan

Mélissandre BONNAUDET Gregory BUGLER

Strategy officer Head of the
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H, Master Plan — Central Scenario

Phase 1 - By 2032
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Phase 1 - By 2032

H, Master Plan — Delayed scenario
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Questions & Answers

Your turn!

Raise your hand to ask questions in person or remotely. You can also ask your
questions in the Q&A section: specify in the question “LAST NAME First name, entity,

your question”.

We will answer all questions, either live (orally) or in writing in the chat.




Presentation of CO, scenarios
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Captured CO, is expected to grow rapidly in France, first in industry then in
the energy sector, for storage and increasingly for use over time

Sector origin of CO, captured in France

[2035-2050], MTCO,/ YEAR [l \ndustry [ ]Energy [JJj DAC

Energy sector: Refining, biorefining, SMR for blue H,, heat
production (district heating, outsourced industrial

cogeneration), waste, anaerobic digesters
50
d H
32 35
1 13| et
17 -
30
21
SNBC DGE
3

Destination of CO, captured in France

[2035-2050], MT CO, / YEAR

Destination Nature
Il Use of CO, [ Biogenicco, [ 2™
[l storageofCcO, [ Fossil CO,
45 44 44
6
35
32 1
32
24 €5
25
18 24 17
14 19
13 .......
7 10
5 13
5 - 10 10 10
A F > 4 >
2
A B A B A B A B SNBC 3

Source: State of play and outlook for CCUS deployment in France, July 2024, DGE (Ministry of the Economy); SNBC 3 under consultation; NaTran and Teréga



CO, consumption for synthetic fuels could be 0.8 to 2.5 Mt CO, [ year in 2035 and 5
to13MtCO, [/ yearin 2050

NaTran and Teréga scenarios on CCU: Use of CO, (CCU) for production in France of e-molecules modeled by NaTran
[2030 to 2050], Mt CO, / year

[ ] e-kerosene [ Maritime e-methane
B e-methanol E-methane (excluded maritime)

\!/ Scope: CO, consumption for French e-molecule
production (with potential exports). This scope accounts for
potential imports of e-molecules meeting French demand

for these molecules.

K

s

0.6

1,4

2,5
1,9
0,8 2.6 2.4
0,5 s
0,5 0,1 1.6 1.4 m ﬁ
A B C

A B C A B C A B C

Import rates in 2050 relative to national demand for e-molecules: e E-methanol: exports in A and B, imports in C (32% in 2040 and 2% in 2050)
e E-methane: no imports

e E-kerosene:42% (A), 38% (B) and 32% (C)
£ TerREGA =

Sources: NaTran and Teréga scenarios on CCU, Pollutant Emissions Register (IREP), Club CO, study




E-fuel production should find enough “readily” accessible CO, in the medium term (large existing
emitters), but additional volumes of biogenic CO, would be needed in the long term

Nalran and Teréga scenarios on CCU

Use of CO, (CCU) for e-molecule production in France modeled by NaTran - [2030
to 2050], Mt CO, / year

[ ] e-kerosene [ Maritime e-methane
B e-methanot E-methane (excluded maritime)

Biogenic CO, from emitters over 50 kt CO, / year in 2022 in areas

\!/ Scope: CO, consumption for French e-molecule
production (with potential exports). This scope accounts for
potential imports of e-molecules meeting French demand

for these molecules.

1,4
2,5
ﬁ 1,9 47 || 51
0,8
0,5 0,5 1.6 1.4 1.8
% =
A B C A B C

A B C A B C

E-methanol: exports in A and B, importsin C

Import rates in 2050 relative to nationaldemand °
(32% in 2040 and 2% in 2050)

Map of bio. CO, emitters in 2022 emitting more than 50 kt CO, / year

Sum of sites by department
France: 16 Mt CO, / year
Pink areas: 10.6 Mt CO, / year

O

14 sites
23MtCO,/

Areas suitable fore-

fuelproduction 10sites

7 sites 1.6 Mt CO,/

1.1 Mt CO, /
oo Mear

(78)
(109) (220) 5

(62) (s0) (56)
12 sites

0.9 Mt CO,/

ktCcoz fan

I-j14:1|

(51)

4 sites o )
10 sites 0.9MtCO,/ 8 sites
2.5MtCO,/ 1.3 Mt CO,/
ear

year

for e-molecules:

* E-kerosene:42% (A), 38% (B)and 32% (C) e E-methane: noimports

Sources: NaTran and Teréga scenarios on CCU, Pollutant Emissions Register (IREP), Club CO, study




Areas suitable for e-fuel production are those with biogenic CO, resources, access
to pipelines/ports, skilled labor, H, | CO, networks, land and electricity

Areas with:

Areas suitable for e-fuel production

1) Biogenic CO,resources (especially industries with high
volumes of biogenic CO, in the short term)

2) Access to transportinfrastructure for produced e-
molecules (pipelines, oil depots, rail freight, ports)

3) Access to qualified “oil & gas” labor (near existing
refineries)

4) Proximity to H, and CO, networks (medium-term issue)

0@ ..... . Y s Other limiting factors to consider: available land and
T e et sufficiently powerful electrical connection

Finished product pipelines:

@ [hiees Q) peos == onc(uaro)
year) == PMR
Secondary airports ﬂ o

9 (5 to 10 M passengers / Refineries — LHP (TRAPIL)

|

year) ) )
Small regional airports ﬂ

(1 to 5 M passengers/ year) Biorefineries

mml Rail freight

@ e-SAF projects O Areas suitable for e-molecule

DMM i
production development i

@ e-methanol projects

Sources: TRAPIL, ODC, DGEC, specialized press articles, SPSE, CPDP (French Petroleum Asso ciation), SNCF _@' Te Re G a




Focus AMI CO, Hauts-de-France,
Normandy, lle-de-France, Grand Est

-
4
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Stéphane MAUREL

H,&CO, Project Director
NaTran




The AMI approach follows territorial potential studies

Assessment of interest in infrastructure in

the different regions

2024-2025

Capture and transport potential studies (mapping and
volumes of emission points, assessment of transport
schemes)

e ZIBAC Dunkirk: NaTran study (MO Pole Energies/Blunomy) - 2024
* ZIBAC Socrate study (MO Carbon Limits/Setec) - 2025
* NaTlran potential study in Grand Est (MO Sia Partners) - 2024

* Upcoming study on the “Chalampé” ZIBAC - 2026

Bilateral contacts
with emitters in these regions

Nalran opportunity study for an
infrastructure

2025

Based on specifications, usingthe
potential studies

(ool s Wb 3 ol

AMI: market proposal for the

assessed infrastructure

12/2025 - 02/2026

PROJET DE TRANSPORT INTER-REGIONAL DE CO,
HARBO

DUNKERQUE ~ 0

LEHAVRE

Scope: Grand Est, Hauts-de-France,
Ile-de-France, Normandy

Target: all stakeholders in the CCUS
chain

=  |ndustrialcompanies

= |ogisticians/aggregators,
=  Export points

= Storage facilities

= Utilization projects




Summary of AMI results
A success, prospects!

Results - more than 200 responding sites

* Participation by all relevant actor types: CO, emitters, anaerobic
digestion sites [>100], upstream aggregators, ship export terminals

(Dunkirk and Le Havre), sovereign storage (1)

* Avariety of industrial sectors and emitter sizes

* Participation by the largest and hard-to-abate emitters, including

in the Seine Valley

16.7 MtCO,/year

* including 6.4 Mt/year of biogenic CO,, of which 2 Mt/year

consumed by CCU
* 4.4 Mt/year of biogenic CO, in excess of CCU needs

* 14 Mt/year of CO, requiring an outlet: offshore pipeline storage or

maritime terminals
e 27% of industrial emissions in France

Confirmation of the infrastructure route
proposed in the opportunity study

PROJET DE TRANSPORT
INTER-REGIONAL DE CO, HARBO

Hauts~de~France
2,7 wiTPs

Normandie

4, 3wares
I ‘ | ]
lle-de-France i ‘ Grand Est
2,3mten | 7.4 wares
- | R e

NaTran de ion CO,

Transport de CO, vers les stockages
de CO,en Mer du Nord - DKHARBO

Y

Volumes requiring an outlet to offshore storage (ktCO,/an)
=Emissions - Consumption - FR storage

20,000

Volumes as early as 2030,

15,000 but project maturity to be
confirmed in feasibility
phase...

10,000

5,000

0 —
2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2039 2040 2042

mmmm Cumulative emissions == Cumulative consumption

I FR storage = To offshore storage
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Prospective CO, infrastructure
development plans

Thomas LE GRAND Alexy HEDUIN
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Studies and AMis conducted after the consultations led to changes in
the CO, master plan

The North-East AMI made it Role of multimodal transport:
nossible to:

 Adeeper understanding of multimodal
transport thanks to:
Building a comprehensive view of
a current and future emitters in France
(not only ETS or fossil)
Highlighting the value of pooling for
these transport modes

Develop a view of emitters seeking
to decarbonize via CCUS in the
northeastern third of France and the
corresponding volumes;

Confirm the value of national CO,
pipelines in these territories.

These results affect the CO, master plan regarding:
 Capturable volumes

* Territorial depth




4-8 MtCO,[year captured: by 2032
First hubs

Emitters

>1 Mtpa
@ 100 ktpa
10 ktpa

Emissions hub
in MtCO,/year captured

“==> Onshore pipelines

Development of coastal hubs ~500 km

© €O, export hub in Dunkirk (shipping & offshore pipe) 1 MCO,/year

° Initiation of sovereign storage projects in the South-
West

* Rapid launch of ship-based solutions to access the

North Sea (Le Havre, Dunkirk) «= (Offshore pipe
* Accesstoinitial Mediterranean storage by boat for o o Shipping
Fos and the Rhone valley Storage with PER under
A way

@ CCUprojectareas

1-2 MtCO,/year

1-2 MtCO.,/year

nafran  MICOyenr v £ Teréca




12-20 MtCO,[year captured: ~2035-37
4 macro-areas in France A

Emitters
>1 Mtpa
@ 100 ktpa
10 ktpa
_— 3MtCOy/year

y Emissions hub
n MtCO,/year captured
@ Onshore pipelines
* Offshore pipe
') > Shipping

Potential cross-border
flows

Interconnection of hubs and
expansion ~1,800 km
3 MtCO,/year

*  Emergence of a backbone for northern and
eastern France enabled by the existence of the
offshore pipe in Dunkirk

°  Flexibility in the choice of final storage,
especially with shipping logistics

° Initiation of large-scale biogenic CO, capture 2.6 MtCO,/year : =
* Papermills &°°° "\
* Incineration/waste treatment

CO, pipeline area of
influence

* Agro-molecules (ethanol, ...)
*  Potential cross-border exchanges

°  Development of e-molecule projects up to 3-4
MtCO,/year utilized

°  Emergence around CO, pipelines of an area of
interest for emitters

A Storage with PER under
way

° CCU project areas

2-3 MtCO,/year

3-4 MtCO,/year

n CITCI n 2 MtCO,/year v




More than 30 MtCO,/year captured: horizon 2040
A paradigm shift

A change of scale, which will require:

Broadening the catchment-basin logic and
considering interconnection of macro-areas to
diversify emitters’ access to CO, geological sinks

Taking into account the multiple French storage
options in addition to those developed in the South-
West and their “sovereign” dimension

Large-scale capture of biogenic CO, for e-molecules
or to offset residual emissions by generating negative
emission credits (CDR)

Development of multimodal interfaces complementary
to pipeline transport, to serve more dispersed emitters

Regulation will evolve to adapt

to volumes to capture/transport/consume
to actor diversity: emitters, consumers & aggregators
to each project’s schedule and specifics

to financing arrangements for infrastructures to be
built (transition toward a more mature market
approach)

&5 TeR€GA



Challenges and opportunities related to biogenic CO, capture

Challenges

Economic models:

Increase maturity of the market for selling biogenic CO, or
Negative Emission Credits in case of biogenic CO, storage

Need to reduce investment amounts in capture
technology in industries exposed to market volatility

Regulation: Strengthen regulation and financial support
specifically targeting biogenic CO,

Emitter size: Less profitable model for small decentralized
emitters (e.g., anaerobic digestion), especially if distance
from major transport networks limits economies of scale

Carbon neutrality: essential lever to reach Net Zero targets

New revenue: resale of the molecule or monetization of CDR
(currently highly sought-after and high-value) for some
industrial companies or low-carbon energy producers

Circular economy: essential feedstock for producing
synthetic fuels, strengthening local business models

Resource purity: some sectors (anaerobic digestion,
fermentation) release a very pure CO, stream
> capture process less complex and less costly than in heavy
industry (CO, diluted in industrial flue gases)

Biogenic CO, capture =




Questions & Answers

Over to you!

Raise your hand to ask questions in person or remotely. You can also ask your
questions in the Q&A section: in the question, specify “LAST NAME First name, entity,

your question”.

We will answer all questions, either live (orally) or in writing in the chat.




Conclusion by Marie-Claire AOUN

Marie-Claire AOUN

Director of Strategy and
Institutional Relations

Teréga

Your contacts

ConcertationsCH,H,CO, @natrangroupe.com

Concertationsch4h2co2@terega.fr



mailto:Concertationsch4h2co2@terega.fr

ZOOM ORGANIZATION: 4:20 p.m. = 5:50 p.m.

4:20 p.m.to 5

p.m.

Room AGORA
Deep-dive Zoom on CH, consumption in industry
& Q&A

Decarbonization Room
Zoom H, Master Plan and consideration of
natural H,

Prospectives Room

Zoom: ProspectHYve 2 - Benefits of an H,
corridor linking western France to the European

backbone.

5:10 p.m. to 5:50
p.m.

Room AGORA

Zoom on the value of the H, network:
presentation of multi-energy modeling

Decarbonization Room

Zoom Prospective CO, infrastructure
development plans




End of the plenary
Presentation of the “H,, CO,
& CH, Consultations:
Future Perspectives”
process

Break

Deep dives start at 4:20 p.m.
meeting rooms + Teams
links sent for each)

nafran
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