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Gold medals for hydrogen leaders

NEDERLAND
--*aTERSTOFLAND

2030

dochteronderneming van Gasunie h y n'Et\NO r|<



Netherlands: hydrogen medal for
Patric Cnubben of Hydrogen Architects
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Gasunie and the United States — our connection in hydrogen
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Gasunie — A gas infrastructure company

e  Current role: Building on a legacy: the gas network:
 Transport
« Storage
« LNG Import

* Netherlands and Germany

100 % owned by the Dutch state.

 Interconnectivity has always been high on our
agenda.

« Two systems in parallel: one for high calorific value
gas (L-gas) and one for low calorific value gas (H-

gas).
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Gasunie — A %as iInfrastructure company

_energy

National
Climate goals

CO, REDUCTION IN

2030 compare to
4 ()
9 % 1990

CO, REDUCTION IN
5 5% 2030 compare to 1990

205 O CLIMATE-NEUTRAL
CONTINENT

dochteronderneming van Gasunie

portance for Gasunie’s busness(—)

Im

Time -

Heat
Green gas

CO, transport and storage

Hydrogen

Natural gas

work



Gasunie — An energy infrastructure
company
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Gasunie’s hydrogen activities: fit with midstream decarbonization solutions

[ Traditional ]

[ Traditional ] [ Traditional }

Upstream TMidstre:cam q Downstream
Production ransport an Supply to end-user
storage

[ Energy transition ]

| Energy transition |

[ Energy transition ]

{ Open access & non discriminatoir } h t\,\/ I
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Gasunie’s hydrogen activities

- & N <

Transport onshore Storage Import Offshore
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Hydrogen storage

* Ambition
Develop and manage large-scale modular hydrogen storage facilities in The
Netherlands and Germany connected to the hydrogen networks. To be able
to deal with the fluctuations in hydrogen supply and demand.

The future of energy storage

In 2021
Testing Hy-well completion
for hydrogen storage cavern

* Goals
The Netherlands: first salt cavern storage facility (= 200 GWh) fully
operational in 2031. Further development of at least four salt caverns in
Zuidwending (NL) for large-scale storage of hydrogen.

Germany: (co-)develop, several salt cavern hydrogen storage facilities in

Germany.
e Approach ' H R
Gasunie is building on its experience to store natural gas in salt caverns at = .
its location Zuidwending. The hydrogen storage will be accessible to all B s ;,’ ~ TR
parties who want to store hydrogen, for the short or long term. o ', Hastorage
0w
® The rOIe Of GaSU nie .\'\..‘ "’,—"" ?;nt;acc(l:'tz;ne A=

Gasunie has setup a separate entity for hydrogen storage activities in The
Netherlands (HyStock) and (co-)develops hydrogen storage in Germany.
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Energy Transition — Jointly Balancing the System

Waterstof in gasfles
| o 0
ss  February 1-7, 2050 4
Batterij Tubetrailer met waterstof
~_| 100 kWh 30 MWh

L Megabatterij Terminal voor waterstofopslag
: TN 130 MWh 10 GWh

Waterstof

" November 8-15, 2050

Waterstofopslag in zoutcaverne
240 GWh ‘

| waterstofopslag in leeg aardgasveld \
A/

B Must run = Solar PV Wind onshore ®mWind offshore ===Power demand
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Energy Transition — Jointly Balancing the System

Gasunie’s HyStock project:

H2 Cast - Etzel:

« 4 salt caverns, 22-25 kton
« Technical testing completed

e Restart of commercial
process.

 First cavern operational
2030/2031.

 H2 CAvern Storage Transition:
conversion of existing caverns
and facilities in Etzel.

« Extensive material/safety tests

« (asunie as project partner
focusses on gas treatment /
gas quality aspects

« Project ongoing, caverns
currently filled with H2.
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@ Project ACE Terminal

* Vopak and Gasunie are developing a large scale efficient NH3 import and distribution terminal, in Rotterdam or Eemshaven
* Feasibility phase completed successfully; develop sustainable partnerships with potential customers for further development of the project

Ee L, ool
Category: Import
Ammonia terminal for import
of hydrogen carrier : Capacity: >1 mtpa
Process phase: Feasibility phase completed
Partners: VOPAK
Contact: Joost de Ruijter
j.p.m.de.ruijter@gasunie.nl

crossing borders in enerqy
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Offshore - HyOne

* Ambition and goal
Offshore hydrogen transport is required due to hydrogen production
at sea, import and export requirements and transport limitations on
land.

NO /DK /DE

e Approach
Gasunie aims to build open access offshore hydrogen transport
systems. Therefore, we’re involved in offshore hydrogen supply chain

and (knowledge)development projects: AguaVentus/-ductus, North m‘ Py SN
Sea Windpower Hub, PosHydon. xi;....
* The role of Gasunie o — [T

<! -Rotterdam A NG ;

Gasunie can develop offshore transmission networks and can provide
services for assembling, compression, storage, etc in the Netherlands
and Germany.

|
:
=4
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Hydrogen transport

- & N <

Transport onshore Storage Import Offshore
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Electricity & natural gas networks in the Netherlands

T (Gasunie)

High-voltage net 4 High-pressure net
= Repurpose
~ opportunity

Pled

l.sao
!

Natural gas:
Domestic: 200 GW

= Export: 150 GW
Capacity 20 GW Capacity 356 GW
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Hydrogen network development - Netherlands

2018 Local industry project in SW Netherlands, repurpose natural gas pipeline
2019 Start of the plan for a national network

2020 Hyway27 - detailed plan (Gasunie, Tennet, Min. of Ec Affairs)

= Principle decision, rollout-plan, market design, market development

2021 The ministry appoints Gasunie/ Hynetwork to develop & operate national network
= Next to that Gasunie also intends to develop H2 storage and import facilities

2023 FID is taken for first pipeline Rotterdam (Maasvlakte — Pernis)

2024 Updated rollout-planTowards a robust design and outlook
= Plan consulted and will soon be approved
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First FID: Network development started in Rotterdam — Oct’ 2023
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Phase 1: Rotterdam (2026)

/l

: oo : : Den Held
Develop a national hydrogen network that connects to storage, to the main industrial areas in NL, GE,
BE

Rotterdam

it
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— Hydrogen network Netherlands
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Phase 2: Coastal industries (ultimate 2030)

: : . Oude Statenzijl
T— |,q . Hamburg, Bremen, Hannover

/4 Noord-Nederland % | Planning P50-P90: Q4 29-Q3 30

-q>

"‘D [Zulidwending J

’

>
Noordzeekanaalgebied ]

R

Vlieghuis: Ruhr area, Duisburg
Planning P50-P90: Q2 29-Q1 30

.....

— Hydrogen network Netherlands

& Industry
% Import

Hydrogen storage (salt-caverns)

[ Ruhrgebied}

Zelzate: Ghent, Antwerp
Planning P50-P90: Q4 29-Q3 30

O

Focus:

Border point
Delivery area
Planning P50-P90

@ @ Border crossing




Phase 3: Connect (2031 - 2033)

National hydrogen network, connecting to storage and to the main industrial areas in NL, GE, BE / — .~ - . Oude Statenzijl
1100 km pipeline
60% existing pipeline

Initially 30 — 50 bar pressure regime g

e L | Q429-Q330
/¢ Noord-Nederland Y’

Capacity 10+ GW without transport compression D

A ;
‘ [ Zuidwending ]

X

>

D - T
Noordzeekanaalgebled] VE "
ieghuis:

Q229-Q1 30

n Rotterdam

.....

——— Hydrogen network Netherlands

Zevenaar: Ruhr area => Ludwigshafen
Planning P50-P90: Q2 31-Q2 32

--------- Possible network expansion

& Industry

% Hydrogen storage (salt-caverns) g Q429-Q330

[Ruhrgebied]

O

b c“_'/'
_ 4 ‘L . Focus:
Border crossing P Border point
@ ﬁ ulelnsuveIydi iy Delivery area
& ; R Planning P50-P90




Phase 4: Strengthening (after 2033)

: . Oude Statenzijl
i ’ | Q429-Q330
/4 Noord-Nederland

D

Den Helde ib

CH, J
&) A
‘ [ Zuidwending J

s

>
s Noordzeekanaalgebied ]

o

| o~ Vlieghuis
< »‘( Q2 29-Q1 30

Winterswijk: to be assessed

—— Hydrogen network Netherlands
s

--------- Possible network expansion

& Industry
% Import

Hydrogen storage (salt-caverns)

Zevenaar:
. Q231-Q232

[ Ruhrgebied}

O

Zelzate: ¥ Limburg i
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Border crossing > Delivery area
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Hydrogen network
2030 and beyond

Legend
Natural gas capacity being replaced by
Hydrogen network hydrogen capacity

Possible hydrogen pipelines
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Overview of hydrogen networks NL, DE, BE

Cuxhaven Qe Lu%e'c‘k
—— Hynetwork Gasunie _ M.\ |
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Information regarding other
networks (not Hynetwork) is
based on public information from
respective websites.

rrankiurt

o .
Charleroi

hynetwork

All border point connections are
now being developed in

cooperation with the cross
border NNO'’s

Cooperation includes full
alignment on timing, capacities,
specifications (pressure, quality)

Capacities to and from Germany
according to Kernnetz publication

Capacities to and from Belgium
according to mutual HNS / Fluxys
estimates

Between 2027 and 2032 the
main near border industrial areas
in NL, BE and GE planned to be
Interconnected



Valve Investment Agreement

Contractual set-up

Connected party

] [ Connection Agreement ]

] [ Investment Agreement

[Con nection Study Agreement

NDA -
— ' EO 'Q
N o

TA

] [ Expression of Interest

[Nun-d isclosure agreement
Shipper

[Tra nsport Agreement J
https://www.hynetwork.nl/en/commercial-information/contracts

https://www.hynetwork.nl/en/commercial-information/express-your-interest
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Discover the cross-border CO, transport system » Gasunie
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Confidentiality

The information in this presentation is for information purposes only. This information is subject to change and subject to internal and
external approvals and decision-making. This information does not contain any offer that is subject to acceptance. Gasunie assumes no
responsibility or liability for the correctness, accuracy and completeness of this information. This information shall not have any legal

effect whatsoever and no one shall have the right to rely on it in court, either as a basis for any claim for performance or damages or as a
defense against any claim.
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The challenges we have been facing

Valley of Despair
e e Gasunie's Dutch Hydrogen Network His
- e Delays, Costs Climb to €3,8Bn — But

B\ /e Commitment and State Support Hold
A otrong
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Our interest will be mostly from the strategic planning perspective.

Gasunie:

Jdwhat was the impetus for Gasunie to shift toward hydrogen

Jwhat types of projects are underway - perhaps including a brief overview of all of the
areas you mentioned, with an emphasis on the CCS and the build-out out of the pipeline
infrastructure to transport/distribute H2.

Patrick and Gasunie:

danything you can share on the business case for transitioning to H2 (e.g. key areas of
anticipated growth, your vision for reducing or eliminating the NG side of your business,
projected environmental benefits)

Patrick:

dany challenges in securing the workforce with the skills needed to grow this side of your
business

dlocal and national policies, incentives, and partnerships that have been critical to your
progress

dochteronderneming van Gasunie h y n'Et\A/O r|<



Will this deal lead to more blue hydrogen towards Europe?

BUSINESS | ENERGY & OIL

Trump’s $750 Billion Deal for U.S.
Energy Collides With Market Reality

EU has pledged to increase purchases of American oil, natural gas and
nuclear fuels, but exporters might struggle to meet demand

By Georgi Kantchev and Ed Ballard

July 28, 2025 12:35 pm ET
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