-
e TKINIEUW GAS

Topsector Energie
L

Overview of Hydrogen
Projects in the

Netherlands

Peter de Laat for TKI Nieuw Gas

Spring 2020




Introduction

All around the world hydrogen activities are developing fast and new projects are announced on
a weekly basis. Dutch industry, research institutions, consultants, NGO's and governments also
take part in these developments and are jointly working on a large range of projects, aimed at
realizing the potential role that hydrogen can play in the energy transition to a carbon neutral
energy system in 2050. These projects not only focus on the Netherlands, but also seek to
connect to our neighboring countries and the North Sea region.

In this slide deck we present an overview of Dutch pilot and demonstration projects on hydrogen
which were found in the public domain. We hope that this overview inspires to continue to work
on the realization of these projects and to start new ones. Of course this overview is not
complete, it is just a picture of what is happening at the moment. If your project is not listed in
this overview, or if the information we used is not accurate, please let us know so we can keep
this overview up-to-date. Comments can be sent to office@tki-gas.nl.
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Explanation of the information box

A Category What is the main subject of the project in the hydrogen chain?

A Capacity What is the size of the project in MW, tons HFhour or trucks build?

AProcess phase In which phase is the project. concept (idea development)
feasibility study (first design)
FEED-study (business case)
FID (investment decision)
execution (implementation, building)
commissioning (test run)

A Project costs The amount of subsidy or investment involved.

A Contact Here, more information on the project or initiative is given. @
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Introduction

Al around the workd hydropen activities are devloping fast and new projects are annaunced on
2 weekly basis. Dutch industry, research insfitufions, consultants, NGO's and govemments also
take part in these developments and are jointly working an a large range of projects, aimed at
reaizing the potential role hat hydrogen can play in the energy transition to a carbon neutral
energy system in 2050. These projects nat only focus on the Netherands, but also seek to
connect to our neighboring countries and the North Sea region.

In this slide deck we present an ouarview of Dutch pilot and demonstration projects on hydragen
which were found in the public domain. We hope that this overview inspires to continue to work
on the resization of these projects and to siart new ones. OF course this overuiew is not
complete, it is just a pictura of what is happening at the moment. If your project is not listed in
this averview, or if the information we used is not accurate. please ket us know S0 we can keep
this averview up-to-date. Comments can be sent to ofica@tki gas.nl.
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DJewels

Realisation of a 20 MW Electrolyser in Delfzijl

Operated by Nouryon and Gasunie, it will provide 3,000 tons of green hydrogen per yeatr,

reducing CO2 emissions by up to 27,000 tons per year in combined activities with BioMCN.

Category: production of hydrogen
Capacity: 20 MW > 60 MW
Process phase: FID in 2020
Project period: 2020 -
Project costs: 16 M subsidy

Souaen Contact: info@hinicio.com

Nouryon gasu™e (BioMCN
Partners: ﬁ McPhlj Ouoo @DENORA




Hydrogen Delta

Designing a Gigawatt Electrolysis Plant for Zeeland

Aims to design a GW hydrogen factory at 3 times lower costs than the current design. It should
consider the capturing and delivery of hydrogen, heat and oxygen in a way that goes hand in
hand with the operational strategy of the large-scale facility.

Category: production of Hi
Capacity: 1 GW

Process phase: FEED-study

Project period: 2019 -

Project costs: TKI subsidy

Contact: yvonne.vandelft@tno.nl

P _ Institute for Sustainable Process Technology (ISPT), Nouryon, Shell, Yara, OCI Nitrogen, Gasunie, DOW
artners: Chemical, @rsted, Frames, ECN part of TNO, Utrecht University and Imperial College London.
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H2.50

Building a 250 MW Electrolysis Plant in Port of Rotterdam

The new factory will be able to produce 45,000 tons of green hydrogen annually. Because the
hydrogen is produced from water with sustainable electricity, COi emissions can decrease by
350,000 tons annually. BP will use the green hydrogen to desulphurise products.

Category: production of Hi
Capacity: 250 MW
Process phase: FEED-study
Project period: 20191 2022 (FID)
Project costs: 225 - 300 M
Contact: hgj.regeer@portofrotterdam.com
bp
Partners: # g ::ﬂ;‘:l“m l\\]our yon
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Porthos Rotterdam CCUS

CCUS Infrastructure for Blue Hydrogen in Port of Rotterdam

Transfer of grey hydrogen production in the Port of Rotterdam into blue with CCUS into the
North Sea bottom. Shell, ExxonMobil, Air Liquide and Air Products committed to this phase for
creating a COi infrastructure.

Category: production of blue Hi
Capacity: 2,5 millionton COi  lydarNJ
Process phase: FEED-study

Project period: 20207 2023

Project costs: >20 M

Contact: r.m.de.vries@gasunie.nl

Partners:

Port of
Rotterdam g-a-s-u-rH-e

&
>




Westereems

Building a 100 MW Hydrogen Plant for Westereems Wind Farm

The 100-megawatt capacity plant would be located on the site of the RWE-Eemshaven power
plant and will be supplied with power from the adjacent wind farm Westereems owned by innogy.

Category: production of green Hi
Capacity: 100 MW

Process phase: feasibility-study

Project period: 2019 -

Project costs: unknown

Contact: sarah.knauber@innogy.com

(@)
Partners: @ U
innogy




Hemweg hub Amsterdam

Building a 100 MW Green Hydrogen Plant as part of a Hub

Building a 100 MW hydrogen powerplant on the Hemwegsite as part of a fossil free hub
(production, storage and distribution) for providing green electricity, heating and fuels for
Amsterdam Metropool Region.

Category: production of green Hi

Capacity: 100 MW

Process phase: feasibility-study

Project period: 2019 -

Project costs: unknown

Contact: https://group.vattenfall.com/nl
Partners: VATTENFALL ggfroc;e:‘);:ardam :: Port of Amsterdam
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H-vision

The Production of Blue Industrial Hydrogen in Rotterdam  H-vision

The production of hydrogen based on natural gas and through the reuse of refinery gases. The
COi released during production is captured and stored in empty gas fields below the North Sea

or can be reused in the industrial area.

Category: production of Hi

Capacity: several installations

Process phase: FEED-study

Project period: 2020 - 2026

Project costs: 2 B investment

Contact: hgj.regeer@portofrotterdam.com

Air Liquide, BP, Deltalings, Gasunie, Havenbedrijf Rotterdam, Power Plant Rotterdam, Shell, Uniper en
Partners: Vopak




GreenH2UB

Creating a Green Hydrogen Ecosystem in Noord-Brabant

Aims to develop a green hydrogen ecosystem. It will contain 3-10 MWA GreenH2UB plants
(transformers) balancing the grid with hydrogen production for application and Deployment in
industry, heavy mobility and built environment.

Category: production of green Hi
Capacity: 10 x 3-10MW/(330k-1m kgly)
Process phase: feasibility-study

Project period: 2019 - 2030

Project costs: unknown

Contact: www.greenh2ub.nl

Partners:










































































































































































































