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GRTgaz at a glance

Key Figures

« 3000 employees SO A

« 32500 km of high-pressure pipes Duqm | BeLeique

* 646 TWh/y transported gas >HiNe mta Tl ALEEMAGHE

« 150 active shippers, 742 industrials - cwmv— \ b, @.‘0‘" """ ®......- Q‘
customers & 19 DSO connected eonsenay °" Bty i Ganeusuose e

-+ 617 MEUR COI / 386 MEUR CAPEX SR onrp B Ko
(2020 — subsidiaries excluded) do-J1onzol ;; ﬁ%@'&_{ \ ::%“ c}>

Strong presence in H2 related associations mﬁ] :g_,é:::::\; zaine: v:c:::my Em SUISSE

« ENTSOG - board member, 6 employees & L:f-:‘}\ A m — @rgaz
seconded e..?; | La neguce- Deutschland

 H2 Europe — chair of WG “Energy” ;» y aglét;raamn: eLen

- Gas for Climate & H2Gar — founder cruy O 2N+ -+ gg

¢1 Tonkin Cavaou

« France Hydrogéene — chair | R o aP R.I C E @gaz
» ATEE Club Power-to-Gas — chair

Center for Energy
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security of supply in Europe

Figure 1: EU gas system 2020 at a sight
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Current role of gas infrastructures: competitiveness and
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2nd februar 2012 : 102 GW of electricity 159 GW PCI of gas

Massive gas storage
« 1113 TWh in Europe

« 132 TWh in France
(30% of the annual final consumption)
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Future role: facilitating carbon neutrality, particularly with H2

Hydrogen

: Mix i Pure
Technologies Inputs

Renewable or low carbon \/ \/

Power to gas electricity

= Microalgae Microalgae biomass
Dry and woody biomass, waste
300 100 i mPyrogasification v
200 m hydrothermal gasification Wet biomass, bl_owaste, slurry,
sludge, crop residues and :
intermediate crops : v
100 L AMENANIZAION | eeeeeeees e s cssssess e ss s s e s s sas e s s ae e sasnsannnenas}
— Other decarbonation option with CCS VS
0 m Natural gas and pyrolysis :
2019 2030 2040 2050

Forecast gas balance for 2020



Our vision: a French H2 network part of the EHB

European Hydrogen Backbone by 2040
Cost of transport: €0.11-0.21 per kg of hydrogen, per 1,000 km

i oe Tt

#
F Copenhagen e
é.- \ \_t..-_! ) R .
Dublin ' s
Cork Manches! . "‘ [ 5 L - Gdonsk
Lo . L gk ¢ Homburg Y L
. - A o )
NTﬁleldur'?*/?:,é
1. [ 3
kY \ { wars
* Jlologne W
- '

—
\ —
B Audapes_t * /
wen | oAt A
i w‘\"“""'“"‘ X g Mublicho [ N
l.\ [ | B ; ;
N .

Marseille:

Barcelona Rorme

Palermo
*

European Hydrogen Backbone initiative 2021, supported by Guidehouse

A French H2 transmission system mostly based
on gas pipelines repurposing
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Our ambition: become the trusted enabler
of the French & UE H2 market

Independent TSO Organized market . H2 organized market

enabler
No competition with producers,

midstreamers & consumers’ H, capacities nomination & trading

businesses (PRISMA), metering & traceability, i :
\ open data (ODRE)... : Competltlve prlges &
: assets operations
: optimization
Security of supply
_ Investment planification & Balancing & access
Third part access o :
_ optimization : to underground
Open infrastructures approach TYNDP approach storage

R_I C E @goz EU R&D leader on gas pipes repurposing

SOmsvEN & vyt Dedicated R&D tests facilities & experienced teams

Center for Energy




An optimal deployment path

Hydrogen transport and storage infrastructure" initiative within the framework of the CSF NSE

1760 kt/an

670 ktfan Demande H:

renouvelable

_ ot bas-
carbone
2021 2030 2040
Ecosystémes nationaux isolés Emsystémes hationaux Intégrés EcDEystémes nationaux et Européel'ls

Compétitivieé de 1a France:
Role des infrastructures
de transport et de
stockage d'hydrogéne

Une initiative de

D

soladvent

A Electrolyseurs

o -
B Stockage souterrain

B suRCcs storengy -&7 TEREGQ, €

TotalEnergies

10 % réduction du colt de 'Hx livré. 32% réduction du codt de I'Ha livré.
9 % réduction des investissements. Investissements de €1,6 Mds. Au sein du
Autres bénéfices m
Une trajectoire sans regrets e Stockage | Sécurité dapprovisionement, résilience du systéme et ::ﬁ;;r%f%:
-| souveraineté énergétique nationale,
Développement des infrastructures hydrogéne intra- et inter-bassins.

Reconversion des infrastructures de gaz naturel existantes. ﬁ’ Massification des capacités de production d'électrolyse.
Planification stratégique.

B
% Compétitivité pour les industriels frangais.

Source: Adsultats sslon Métude de modélisation réalisse par Guidehouse sur la base

Vil Compdétitivité de la France: Adle des infrastructures de transport et de stockage hydrogéne eI W————



An ambition backed by a projects portfolio
with a target of 700 km of H, pipelines by 2030

Km of H2 transport
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MosaHYc, a concrete example of a project serving the Grande
Region Hydrogen ecosystem

Purpose:
: Mosakivc 15-km long pipeline 100 km of 100% H, network b
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RHYnNn, GRTgaz's second project to promote the Upper Rhine

hydrogen ecosystem

S— RHYn project

= »  Potential extensions of RHYn

:] s station

¥ rowertoGasunn

=== Industrial consuming M:

f{' | Nudiear plant
Partialy electrified railways
Waterways

&‘ Freight port

Fessenheim Territory project
(perimeter n* 2)

I RHINE
HYDROGEN
NETWORK

Connecting the Dessenheim area with the
Chalampé-Ottmarsheim industrial zone by
2028, as well as the Mulhouse
agglomeration for its needs in terms of
mobility.

In the following phases, this network could
be extended to the south towards Basel in
order to supply the airport area and to the
north towards Marckolsheim to serve its
industrial sites.

GRTgaz plans to maximize the reuse of
existing natural gas pipelines: out of a total
of 100 km of hydrogen network, at least 60
km will come from converted pipelines.



New pipeline and conversion projects

OO

Project management by GRTgaz
Engineering Projects Department

Solicitation of services and companies
Adapted issues to be mastered

=  Materials

=  Process
= HSE

In a first step, studies of linear
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Connecting the energy of tomorrow

grtgaz.com




Renewable gases in Brussels
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Hydrogen

1710 TWh
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target for 11%

Setting a binding | |
renewable gas 1 4

and trends in renewable
and low-carbon gases
in Europe

A Gas for Climate report

GAS FOR CLIMATE
A path to 2050

Buildings 230 TW
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Industry 700 TWh

iron & steel ommonia, methans!

€217
billion

to produce
508 TWh electricity
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Extending the

European Hydrogen
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VISION COVERING 21 COUNTRIES
APRIL 2021
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Zoom on specific H2 related know-how

=)

Technical and
operational competencies

400 high-skilled engineers & professionals

Integrated engineering and expertise
departments

High skills in operation and maintenance
of a network with priority on safety,
monitoring of interconnected networks

Proven track-record of delivery on
schedule and within budget of large
projects including permitting

MosaHYc, FenHYX...

Thought leaders in H, metering, H,
compression

/
Track-record of hydrogen related
/‘ projects: J1000, Hygreen pipeline,

RICE

Research & Innovation
Center for Energy

100 high-skilled researchers

H2 dedicated test facilities:
Jupiter 1000 & FenHYX

Proprietary simulation softwares
for industrial safety

Services activities to
H2 market players

Integrity of assets in the presence of H,
Safety of operation including
consultancy/services

Assistance to the project owner/manager
for design, construction and operating &
maintenance activities

Quality of hydrogen

Consulting & audit

Qualification of materials
(chromatographs...)

Technical due diligence

Dedicated R&D programs




H2 market driven by industry
France Hydrogen White Paper - 2021

680 ktdont:

« 70% for the industrial sector
 Substitution of the existing H2
 New uses for decarbonization

69,9%

« 23% for mobility

300 000 5000 65 bateaux 100
véhiculas légars poids lourds at navires trains

2 & A
4

6,6%

* 7% for the energy sector



