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Introduction

Globally hydrogen projects are developing at a great speed. New projects are announced on a weekly
basis. Dutch industry, research institutions, consultants, NGOs and governments actively 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 carbon neutrality in 2050. These projects not only focus on
The Netherlands, but also seek to connect to our neighboring countries, stakeholders in the North Sea
region and to the global arena.

In this slide deck we present an overview of Dutch research, pilot and demonstration projects on hydrogen
which are ready to be shared in the public domain. We hope that this overview of projects inspires everyone
to continue working on the realization of these projects and start new ones. Of course, this overview is not
complete, it is just a picture of what is happening at this moment. We have also filtered out projects which
are only a first idea at this stage. Hopefully, these projects, once more information is available, can be
included in a next version.

If your project is not yet listed in this overview, or if the information presented is not accurate, please let us
know so we can keep this overview up-to-date. Please contact us at office@tki-gas.nl.

Enjoy reading!

Jorg Gigler, managing director TKI New Gas | Topsector Energy
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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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Hynoca Alkmaar é Hynoca’
Decentral Green Hydrogen Production for Local Application

Hynoca is the first of more to follow hydrogen production facilities where certified biomass residues will be
converted into green hydrogen and biochar (certified carbon sink). To cut the hydrogen price and CO2 footprint
associated with biomass and hydrogen transportation, the decentral production facility is located near biomass
availability sites and hydrogen offtakers. Hynoca conducted a LCA that determined to avoid at least 12 kg CO2
emission per kg of H2 produced. The project will start operations in 2023.

Category: decentral production of Hi
Capacity: 240t7T 1.300t H, /year

Process phase: demonstration preparation
Project period: end 2023 (test & demonstration)
Project costs: 7 MU

Contact: info@hydevco.eu

L
Making Hydrogen Super Green

Partners: ~ = EXPERTISE Eners’y m==a
ASBEL mholland gpgroot 7} i** CENTRUM Coalition s o e

hogeschonl

HYD=\'CO OHaffner Energy G-, 285, INVESTA New




H2Stroom orzua Kl
Solving Grid Congestion with Hydrogen Production -

When the electricity grid is saturated, the green electricity produced at that time is converted into hydrogen,
which is stored locally. As soon as there is space on the grid, the stored hydrogen is converted back to
electricity and fed to the grid. For the H2Stroom project, specific hydrogen production and storage
infrastructure must be designed, equipped and built. Furthermore, the hydrogen produced is also used in other
sectors such as mobility and therefore the construction of hydrogen filling stations will be part of the project.

Category: production of Hi

Capacity: scalable

Process phase: FEED-study

Project period: 2022 i

Project costs: 0.5 M usubsidy by EFRO/OpZuid
Contact: http://www.vissersenergygroup.nl/

Partners: u'ssersV7 -"an KESSE'. -%

ENERGY GROUP STREAM

&



H2UB Laren

Joint Hydrogen Production from Mono-manure Fermentation

12 Livestock farmers in Laren have the ambition to make an important social contribution to the nitrogen
problem, the Climate Agreement and the energy transition. For this, central green hydrogen production from
biogas by SMR or Plasmolysis was investigated with very promising results. The biogas will be transported to
the Hub by a local pipe system. Based on the results of the H2UB Laren study, the working group intends to

launch a pilot to start producing green hydrogen from biogas.

Category:
Capacity:
Process phase:
Project period:

Project costs:
Contact:

production of Hi
15 kg Hi /uur
Feasibility-study
202171 2025

10 Mu
www.lochemenergie.net

Partners:

GREEN CHEMI.
WAKKER
LAORNE

Consultancy

&



Djewels-2 & L&
Realisation of a 40 MW Electrolyser in Delfzijl

Operated by HyCC, it will provide 6 ktpa hydrogen per year to be used by DSL-01 to produce
sustainable aviation fuel. Part of the "Hydrogen Va

parties to realize large-scale production, storage, and distribution of green hydrogen, as a raw
material for industry, the built environment and mobility.

Category: production of hydrogen
Capacity: 40 MW

Process phase: FID in 2023

Project period: 2020 -

Project costs: 1.5 min EUR subsidy
Contact: www.hyCC.com

Partners: 1"HyCC o g—aSU’H'e @

SkyNRG -t ;



VoItH2 - Terneuzen
Hydrogen Production in Terneuzen with Dedicated Storage

In collaboration with Virya Energy, VoltH2 is developing a 25 MW green Hi production plant on the Axelse
Vlakte in Terneuzen, using electrolysers powered only by renewable energy. The permit for the facility is
awarded in April 2022, and it will have a dedicated Hi storage, access to pipeline infrastructure as well as
multimodal transport systems in support of Hi distribution further afield. The feasibility of installing an onsite
HRSor the supply of Hi for heavy road, utility and light duty vehicles as well as inland waterway transport is
being considered. The project is scalable in phases, up to 80 MW capacity by 2030.

Category: production of Hi
Capacity: 25 MW

Process phase: FEED / Tendering
Project period: 202171 2025
Project costs: 50-60M

Contact: www.volth2.com

~

‘e =) wvlrya

VOLT H2 \M enerey




Cleanup Gas
Hydrogen from Supercritical Water Gasification Technology

This technology uses high temperature and high pressure to convert organic waste into green hydrogen and
green gas 1 a sustainable alternative to natural gas. At its demo location, SCW and its partner Gasunie are

currently constructing an industri al i nstallation with I n
supercritical water gasification plant and upscaling to 100 MW is possible in the future.

Category: production of Hi
Capacity: 18.6 MW
Process phase: demonstration
Project period: 20201
Project costs: Invest-NL investment1 5 MU
Contact: WWW.SCWsYystems.com
Partners: SCW

SySte m S crossing borders in energy @



Energiepark Eemshaven-West
Combining Technologies to Produce Renewable Hydrogen

Vattenfall aims to produce 100% renewable hydrogen in the area of Eemshaven-West, in Northern Netherlands,
by connecting wind and solar electricity production directly to an electrolyser and a battery, in order to
decarbonize the mobility and industry sector. The electrolyser will be built in a phased approach, starting with 10
MW, after which a ramp-up will take place towards 100 MW.

Category: production of Hi

Capacity: 10-100 MW (phased)

Process phase: FEED-study (permitting phase)

Project period: 20201 2027, FID 2023/ 2024

Contact: www.vattenfall.com/nl
VATTENFALL

&



ELYgator

~ AnAirLiquide Solution

ELYgator ‘
Building a 200 MW Electrolyser in Terneuzen

Air Liquide is developing the ELYgator project, a large-scale 200 MW water electrolyser project that will be
entirely sourced from renewable power sources and will enable avoidance of 3M tons of COi over the first 10
years of the plant's operation. The unit is planned to become operational in 2026 and produce over 18 ktons of
renewabl e hydrogen per year which wi | |-boter hydrogerenetwoekd
and dedicated to both mobility applications as well as industrial applications.

e 24 Category: production of Hi
Capacity: 200 MW
Process phase: FEED-study
Project period: 20201 2026
,,,,,,,,,,,,,,,,,, m— Project costs: a 2-7290M
8 "r m@ =) Contact: robert.haffner@airliquide.com

Partners: g smart delta @ Air LIqUIde

resources

nt o

Al



H2 Conversion Park

Building First 2 GW Conversion Park for Large Scale Hydrogen
Production on the Maasvlakte in Rotterdam

Several large-scale hydrogen factories will produce hydrogen on this central location and share at least electricity
and hydrogen infrastructure. From this central location hydrogen will be transported via the open-access
Hydrogen Network Rotterdam towards companies in the Port area of Rotterdam. The first electrolysers
announced in the conversion park are the 200 MW of Shell (2024) and 250MW of H2-Fifty (BP and HyCC; 2025).

Category: production of Hi

Capacity: 1-2 GW

Process phase: FEED-study and FID

Project period: 20201 2050

Project costs: unknown

Contact: rfm.weterings@portofrotterdam.com

Port of

R

bp i
Partners: eDeltalinqs @ AirlLiquide @ ﬁ IIHYCC

Rotterdam E



H,ero

Hydrogen out of Energy of Renewable Origin for Zeeland

The project comprises the development of a 150 MW electrolyser on the site of Zeeland Refinery in
Vlissingen. This location is particularly suitable given its location in an already highly hydrogen-intensive

region with many opportuniti escarobronsée thtyidnrgo guepn avnadl usec acl hiani gn
production of 21 kT of green hydrogen can be expected with the installation, which is equivalent to an avoided

COi-emission of approximately 200 kTa compared to Hi production through the conventional fossil route.

Category:
Capacity:

Project period:

Project costs:
Contact:

Process phase:

production of Hi
150 MW
Pre-FEED
202171 2026

unknown
koen.van-leuven@zrefinery.nl

—

ZBELaND ReFINery TotalEnergies

Partners:

LITASCO GRrouP
TRADING AND SUPPLY COMPANY

&



MULTIPLHY 2 MULTIPLHY ]
Pilotplant of First High-Temperature Electrolyser (HTE) System

MULTIPLHY thus aims to install, integrate and operate the world's first high-temperature electrolyser system in
multi-megawatt-scale, at a biofuels refinery in Rotterdam to produce hydrogen for the refinery's processes.
MULTIPLHY's electrical efficiency (85 %el, LHV) will be at least 20 % higher than efficiencies of low
temperature electrolysers, enabling the cutting of operational costs and the reduction of the connected load at
the refinery and hence the impact on the local power grid.

oo, ooy : .
S | I» .,.a::. h Category: production of Hi
supyrd | | MULTIPLHY 26 MW YO Capacity: 2.6 MW / 60 kg/h Hydrogen
\ g ) Hmh-fﬁ%ﬁf Process phase: execution, operational Q2 2022
m?: i ,\I_]“I" il (HTE) _ _
Max.35MWy.c S—— hod Project period: 20207 2024
'O . .
\ ' P— N | Project costs: 9.75 Mu
GO ocoiognn | o C - https://multiplhy-proj
Qi i Pl ontact: ttps://multiplhy-project.eu

s [ SGe @sunfire MESTE 7w




FUREC
Hydrogen Product i o+o-chhleam tc alCger@élodbans t e

The project plans to transform residual waste into raw material pellets, which are then converted into hydrogen at
industrial park Chemelot. FUREC (Fuse Reuse Recycle) uses existing waste streams, partly of biogenic origin,
so that they do not have to be landfilled or incinerated. FUREC saves the equivalent of 140.000 households of
natural gas use. In addition to local sales at Chemelot, the hydrogen can eventually be transported to industry in
Rotterdam and the German Ruhr area. The COFreleased during the production of hydrogen can be either
captured and stored or used as a raw material in the future.

Category: production of Hi

Capacity: 600 Mio m3 Hi

Process phase: Feasibility-study

Project period: 20211 2025

Contact: Jacob.Rookmaaker@rwe.com

ocCl| @ chemelot provincie limburg fﬁ

&



BrigH?2 prigHZ

Production of Hi through Gasification of Torrefied Biomass

Company Brigh2 aims to demonstrate commercial hydrogen production (50MW) by gasification of
torrefied biomass, with carbon ending up as biogenic COi and BioChar. Technology is provided by
Torrgas. Timing is 2024.

The Torrgas process Product ) .
n,u.....mg.hmemm oL e "””‘“f"’ ‘“"’ Category: productlon of Hi

Al semrpesaties s then at 2 Segh dempe caiture, Thas mnowdar
wo :lre-\'mr mmmmmMnmamm f
£ AT (s Comatars the .
Derws fol & pnll- i, e < cu i T of grove

/ﬁ_ Capacity: 50 MW

= Process phase: FEED-study
’ | ofj ----- Project period: 20207 2025
2 oy Project costs: unknown
‘ - Contact: willemjan.vanasselt@brightlands.com

Partners: m éﬂﬂﬁgh{lgﬁﬁé




Haddock
Building a 100 MW Electrolysis Plant on Yara-site in Sluiskil

The aim of the project is to replace fossil hydrogen with renewable hydrogen, for both on-site consumption and to
link to the regional hydrogen backbone. The on-site hydrogen is intended to be used in the production of carbon
neutral fertilizer products, decarbonizing the food value chain, and also has potential as a future climate neutral
shipping fuel. The installation is powered by dedicated renewable energy supply from @rsted's offshore wind farms.

Category: production of green Hi
Capacity: 100 MW

Process phase: concept select

Project period: 2020-2026

Project costs: unknown

Contact: https://orsted.nl/contact

rarners Orsted
&



SeaH2Land

Linking GW-scale Electrolysis to Large Industrial Demand in the Dutch-Flemish
North Sea Port Cluster Through an Envisaged Regional Cross-Border Pipeline.

SeaH2Land is a vision for gigawatt-scale electrolysis and offshore wind landing points on both sides of the river
Scheldt after extension of the 380kV grid, turning the cluster into a true hydrogen hub. Containing a 1 GW
electrolyser to produce renewable hydrogen and 2 GW of new offshore wind capacity linked to the electrolyser
and the regional and national hydrogen pipelines. This includes the cross-border connection between the
Netherlands and Belgium to exchange hydrogen between industrial players in the region.

o Category: production of green Hi

Capacity: 1 GW

. Process phase: Feasibility-study
Project period: 20207 2028/2030
Project costs: unknown
Contact: https://seah2land.nl/

parners Orsted = @ Pzeconorerners <o 3

Knowledge grows




H2Agro

Two Agricultural Companies Work Together Towards a
Sustainable Future with Hydrogen

Arable and flower bulb company Vof Dogterom on Goeree-Overflakkee and arable farming company Vof van

den Hoek in Hoeksche Waard started their own research in 2018 into making the farm more sustainable using
hydrogen. Now Accenda B.V. is simulating and designing an optimized energy system for each company. With
a simulation, the available production of sustainable energy is mapped out over time, including the own energy
consumption. The required capacity of the electrolyser is calculated based on the available sustainable energy

for hydrogen production.

Category: production of Hi, storage, use
Capacity: under study
Process phase: FEED-study
Project period: 20181 2023
Contact: ehaveman@Itonoord.nl
Partners: 1] . CCENDA ¢E DOGTEROM = B3 nL;rn% m::mdmm.,
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CurtHyl
Building a 200 MW Electrolyser to Avoid Curtailment of Windpark

In the CurtHyl project on the Maasvlakte Il in the port of Rotterdam, renewable electricity from offshore wind on the
North Sea is converted into renewable hydrogen via electrolysis. This renewable hydrogen will be supplied to
customers in industry and the mobility sector. Due to its favorable location on the Maasvlakte Il, close to the landfall
of the offshore power cables, optimum use is made of the available electricity infrastructure and grid reinforcements
further inland can be avoided. The 200 MW electrolyser will follow the production of renewable generation as closely
as possible and thus contributes to the stability of the Dutch electricity grid.

Category: production of Hi

Capacity: 200 MW

Process phase: FEED-study

Project period: 202071 2026,

Project costs: 2701290 Mu

Contact: robert.haffner@airliquide.com

: Port of . E s .
Partners: R::t;dam @ AirLiquide
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VoItH2 - Vlissingen

Hydrogen Production in Vlissingen with Dedicated Storage

VolItH2 is developing a 25 MW green hydrogen production plan in Vlissingen-Oost, for which it has obtained
all permits (a first in The Netherlands). Situated next to the Sloecentrale Powerplant, the plant will produce
green hydrogen using renewable energy only. The facility will have its own dedicated hydrogen storage as
well as access to pipeline and multimodal transport infrastructure to enable Hi distribution beyond the
immediate locality. VoltH2 is assessing the feasibility of installing a local HRS for the supply of Hi directly to
trucks and other vehicles. The project is designed to be scalable in phases, up to a 100 MW by 2030.

Category: production of Hi
Capacity: 25 MW
-5 | Process phase: FEED / Tendering
Y araraarene ) Project period: 20217 2025
== o
S ' Project costs: 50-60M
Contact: www.volth2.com
@ Hwth

&

VOLT H2




Uniper
Building a 100 MW Electrolysis Plant on the Maasvlakte

Energy company Uniper is developing large-scale production of green hydrogen on the Maasvlakte. The first
phase comprises the realization of a 100 MW elektrolyser plant on Uniper site by 2025 followed by a phased
expansion to 500 MW by 2030. The Maasvlakte is an excellent location to produce green hydrogen.
Renewable electricity from offshore wind farms will soon be landed here and various important facilities (e.g.
utilities) are already present on the Uniper site.

Category: production of Hi

Capacity: 100 MW

Process phase: FEED-study

Project period: 20211 2025

Project costs: unknown

Contact: fred.hage@uniper.energy
Partners: uni

per




Shell Hydrogen Holland |

Realisation of a 200 MW Electrolyser in Rotterdam

The green hydrogen produced will initially be used at the Shell refinery in Pernis to partially
decarbonise the production of fossil fuels. This saves a minimum of 200,000 tonnes of COi
per year. This hydrogen can later be used to decarbonise trucks in the transport sector.

Category: production of hydrogen
Capacity: 200 MW / 50,000 kg Hi/day
Process phase: FEED-study, FID 2022
Project period: 2020 - 2024

Project costs: unknown

Contact: www.shell.nl

Port of
Rotterdam

R

Partners: @




Hydrohub GW
The Hydrohub GigaWatt Scale Electrolyser

Conceptual design of an electrolyser system of gigawatt size, the size that bridges large-scale
renewable power production in offshore wind parks and industrial-scale use of hydrogen for
feedstock and energy purposes.

Category: production of Hi
Capacity: 1 GW
Process phase: FEED-study completed with report
Project period: 2018 - 2022
Project costs: TKI subsidy
Contact: carol.xiao@ispt.eu
| - TU /e son “[ “ Orsted ‘[\JON\,O BIéN K‘-a FRAMES (OSUHHE gf:;':;;;
Partners; < | Fox oo @G v it e SR g TSR T RO .
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GROHW

Accelerating with decentralized hydrogen ecosystem

GROHW captures the shared ambition of a group of partners to move the energy transition towards zero
emissions by joint development of a decentralized hydrogen ecosystem. From locally produced green power and
on-premises production of green hydrogen to end-user applications as an asphalt factory and -in combination
with an innovative heat pump- for the built environment. Including a local elektrolyser supplier and an energy
trading platform, GROHW provides a complete hydrogen ecosystem that counters grid congestion. The total
system is ready for demonstration by the fall of 2022 at a 50-kW scale; the full scale (MW level) is the next step.

A sophisticated blueprint is available to enable replication anywhere else.

¢
GROHW
’

Partners:

Bos
Witteveen

TECHNOPFOWER

QONE
T2
ZER

b

HanzeNet

mrsn « hve £

Category:
Capacity:
Process phase:
Project period:

Project costs:
Contact:

production of green hydrogen
MW
execution, demonstration

2020 - 2023
3-4 million

raphael.van.der.velde @witteveenbos.com

hrundenlers L Rabobank
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H2ARVESTER

Harvesting Extra Hydrogen on Agricultural Land in Use

The mobile HZARVESTER can be seen as an "extra crop” in the rotational cultivation of
arable farmers. The yield of the solar panels can be processed into hydrogen (Hi) and stored,
to balance the production and use of the generated energy.

Category: production of green hydrogen
Capacity: scalable

Process phase: FEED-studies

Project period: 2017 - 2025

Project costs: non-disclosed

Contact: mvroom@npk.nl

L'Orel Consultancy CLEAN
partners LTO @
noord

&



Bio-TecH2

Production of Bio-Hydrogen

BioTecH,

Creating the basis for an implementation of biohydrogen production from biogenic waste
streams and wastewater with smart bacteria in fermentation tanks. Upscaling to large-scale
technology to realize the development step of a market-ready establishment.

H; & CO;is recovered CH, & CO.is recovered
N N
s N 4 ™
#I H2 & C02 I CH4 & CO:
Hydrolysis
Organic waste and
acidogenesis Organic )}
> Acids :> Methanogenesis
\_ ) . /
Dark fermentation Biomethanation
FH MUNSTER
Partners: X University of Applied Sciences

Category: production of biohydrogen

Capacity: scalable

project completed with report

20197 june 2022

Process phase:
Project period:
Project costs: 350 k Interreg subsidy

Contact: www.biohydrogen.eu

bio-energie cluster £\ = s Hs
Oost-Nederland PlanET hud :@Ene/mzat\if:ns
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Djewels-1

-"':!._l'l'l"‘.

Realisation of a 20 MW Electrolyser in Delfzijl

Operated by HyCC and Gasunie, it will provide 3,000 tons of green hydrogen per year, reducing
COi emissions by 27,000 tons per year. The produced hydrogen will be used for green methanol
production for transport fuel at BloMCN. This plant also must validate the technical integrity and
operating principles, stability and safety of a large-scale water electrolysis plant.

Category: production of hydrogen
Capacity: 20 MW

Process phase: FID in 2022

Project period: 2020 -

Project costs: 16 M U subsidy
Contact: www.djewels.eu

h
Partners: 1" HyCC ga%ufHe BioMCN MEMP,,, Yy kmlcm @DE NORA

clnn mmr




H2-Fifty A HZTifty

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 and for mobility projects. The H2-Fifty project will be in the so-called Conversion
Park, a special site that the Port Authority is building on the Maasvlakte for electrolysers from various companies.

Category: production of Hi

Capacity: 250 MW

Process phase: FEED-study

Project period: 201971 2023 (FID)

Project costs: 225 - 300 M

Contact: hgj.regeer@portofrotterdam.com
bp

Port of g
Rotterdam 4 HYCC

R

Partners: ﬁ




Eemshydrogen

Building a 50 MW Hydrogen Plant for Westereems Wind Farm

The Eemshydrogen project demonstrates at scale (50MW) that electrolyzers can flexibly follow intermittent
power production from a directly connected wind farm. The electrolyser supports development of a larger
hydrogen infrastructure and targets COFreduction in hard to abate industrial sectors. Depending on market
conditions and regulations, the electrolysis capacity will be scaled up further.

. Category: production of green Hi
yGrogen Capacity: 50 MW
Process phase: FEED-study, FID in 2022
/lyl\ i‘ = ) Project period: COD in 2024
== | . Contact: ron.hoogsteen@rwe.com

Partners: @




Hy4Am

Building a 10 MW Electrolyser at Hemweg Location

The goal is to supply approximately 200 kg/hour green hydrogen to mobility and industry in the Amsterdam
region from 2026. The technical feasibility study has been successfully completed and the focus is
currently on developing market demand and optimizing the business case. This plant is a first step to
larger electrolysis capacities and an integral part of a fossil free hub (production, storage and distribution)
for providing green electricity, heating and fuels for Amsterdam Metropole Region.

Category: production of Hi
Capacity: 10 MW, 200 kg/h
Process phase: FEED-study

Project period: 2020-2025; FID in 2023
Contact: www.vattenfall.com/nl

Partners: VATTENFALL ¢ ¢+ Port of Amsterdam
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H-vision d‘l/

H-vision

A Unique Approach for Industry to Achieve its Climate Targets with
Low Carbon Hydrogen

Bringing together the full hydrogen value chain, to deliver 2,7 Mton of COi emissions reductions for the
Rotterdam industry by 2032. With two world-scale hydrogen plants, capturing over 95% of the COi
emissions. The unique process uses refinery fuel gas as its primary feedstock. The low-carbon hydrogen will
have a purity of over 95%.

m WSOy SnE Tasid 3 »a' g RAZOS2Y | Category: production of low-carbon Hydrogen
I
—— i | jg Capacity: 2 plants of 750 MW
@ | I d
: : i | \/ h Process phase: concept
I [ " 8] . R N . .
R . e (aznt|lss | Project period: 2020 - 2032
| St 4 LINPRdzQs2Yy— —————" @
; %u} U0t a2y ~W Project costs: 1-2 Billion investment
V4 u
""" Aty S Contact: projectmanagement-hvision@deltalings.nl

bp 2 o~ w
@airliquide % (@ Deltalings Ex¢onMobil 5 Gasune A% romerdam  ONYX @ Vo%k
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GreenH2UB (@ GreenH,UB

Creating a Green Hydrogen Ecosystem in North-Brabant

GreenH2UB is a 5-10 MW green hydrogen plant based on PEM electrolysis. Application and deployment in
industry, mobility and built environment. The realization of the first GreenH2UB is set for the Kempisch
Bedrijvenpark in the Metropol Region Eindhoven. The GreenH2UB will be connected directly to wind farm de
Pals and solar farms. Finished the Concept Design and obtained a positive Feasibility Study.

T —— — p—

(iGr/ee HZUQ """":.. 4 Category: production of green Hi
' Capacity: 5-10MW (330k-1m kgly)
Process phase: FEED-study
Project period: FID 2023, COD 2024
Project costs: 12 NAPEX
Contact: www.greenh2ub.nl

m Berenschot §p, - Pt B 7N AN
Partners: (."‘ FORCE >»BO t,g !

REMEWABLE ENERGY ;|| [ | . - n
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HEAVENN

HEAVENN

Hi Energy Applications in Valley Environments for Northern NL

The projects support focus on sectoral integration: the large-scale production of green hydrogen as
a raw material for industry, the storage, transport and distribution of hydrogen and its application for
energy supply for industry and the built environment and in mobility.

Partners:

Category:
Capacity:
Process phase:
Project period:
Project costs:
Contact:

production Hi  Enegfgy Valley
30 subprojects

execution

2020 - 2025

90 MU

https://heavenn.org/

-!%:lu HEAVENN @TDTAL Enérey ‘C: @3@359 GE'_) ningen
energystock  MaTeeBY  Gasume  ow 4  Nouryon

#1DROGEN G VALEY EMEC = Q== & /o E_R|_§. M;:m




Hydrogen Delta

Shift of the Largest Hydrogen Producer (580kta) and Consumer in the Benelux to a

Sustainable Hydrogen Cluster.

The ambitious Hydrogen Delta Program aims to make the industry more sustainable by phasing out gray
hydrogen through clean hydrogen investments. This by producing green hydrogen on a large scale, consuming
it locally and importing and exporting it. The next step is to flesh out the kick-start of green hydrogen pilots and

realization of the Hydrogen Delta Network.

Projects
Overview

(=~

@ AirLiquide

Partners:

.
autiquide @) 4 Treso
B .

1)

smwart delto

Orsted

FLUXYS

Category:
Capacity:
Process phase:

Project period:
Project costs:

production, distribution
>1 GW in projects
FEED-study

2020 - 2030
>1 B U

\ \) Vopak

Contact: www.smartdeltaresources.com
Proviacls “a”
Arcekxﬁ @ (9:)(:»1 Visanderen ‘% Zee[and
( ’ \Qa 'mptzl.lfm‘ g smart delta

resources
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GZI NEXT

A Second Life for the GZI Site in Emmen, with Hydrogen

Energy companies, governments and knowledge institutions are working together in Emmen on the energy
mix of the future. Recently, the area of the former NAM gas purification plant has been prepared to convert the
location into a real energy hub with a mix of energy from sun, hydrogen and green gas. Gasunie is now laying
two new pipelines between the GZI Next site and the GETEC Park in Emmen: a pipeline for hydrogen and a

pipeline for high-calorific gas. See the slide of GZI Next pipeline.

Category:
Capacity:
Process phase:
Project period:
Project costs:

Contact:

production, distribution
10 MW

FEED-study

2020 - 2025

1.6 M provincial subsidy

www.gzinext.nl

New
Enerey %'i' @ cerec

Coalition
NAM

Partners: g coon G

@ D\ Semeente provincie Drenthe

HEAVENN 2



Hydrogen Wind Turbine

Building a Wind Turbine that Produces Hydrogen

TheA 4 MW ENERCON wind turbine has been built in 2021 and a 2,3 MW electrolyser will be
integrated in 2023. The goal of this project is to create synergy between the wind turbine,
electrolyser and pipeline & storage. The demonstrator hybrid turbine will be built on the ECN test

location in the Wieringermeer.

Category: production, storage, distribution
Capacity: 2,5 MW
Process phase: execution
Project period: 2021 - 2023
Project costs: unknown
# \ Contact: adegoeij@hy-gro.nl
Partners: H ENERCON * E]‘[Ng;‘usg H YG RO TNOEPE'FE“““
#wF EMERGY FOR THE WORLD nhn Coalition enabling hydrogen fram wind to whoel

&



H2ermes I‘]zel’mes
Building a 100 MW Hydrogen Plant in Amsterdam for Tata Steel

Deployment of hydrogen delivered by a 100 MW electrolysis plant to produce fuels and / or basic
chemicals with the carbon monoxide (CO) and carbon dioxide (CQOi) in the residual gases from
the steel production at Tata Steel.

TR r———— Category: production of green hydrogen
Capacity: 100 MW
Process phase: FEED-study
Project period: 2021 - 2025
Project costs: 150 MU
Contact: https://h2ermes.nl

Partners: & :cr’.:st.tztdam TATA STEEL :I HyCC

Port of partnerships




GH2

Producing Hydrogen by Gasification of Biomass in 'het Groene Hart

The pilot plant of initially 1 kg H2/day, the size of four parking spaces, is placed at Vermeulen Groep, a civil
engineering company. Verge grass and wood waste is used for testing. The pilot will serve the design of a 500
kg H2/day production plant using 10 ton biomass/day. On an annual basis that is <100 trucks. The gasifier of
the production plant will be 2 MW therma capacityl and co-produce 1 ton/day of biochar (so no ash), which is
equal to 3 ton/day of COFequivalents stored. The production of 500 kg hydrogen/day equals a 1.2 MW
electrolyser which requires a 2x2.5 MW land-based wind turbines of 100 meters tall. The hydrogen obtained
is partly used by Vermeulen Groep, who wants to make their business more sustainable.

Category: production of Hi
Capacity: 500 kg/day (=1.2MW)
Process phase: pilotplant, demonstration
Project period: 2019 - 2023

Contact: info@nettenergy.com

N E T T g\fE RMEULEN




NortH?2

The Production of Green Hydrogen from a GW Windfarm in the North Sea

The objective is to generate up to 4 GW of wind energy for hydrogen production by 2030, and possibly 10 GW in
2040. Green hydrogen production of 300,000 tons prevents around 2,7 megatons of COi emissions per year. The

NortH,

final concept will be adopted at the end of 2023 and then further developed towards an investment decision.

Category:
Capacity:
Process phase:
Project period:
Project costs:

Contact:

production of Hi

4 GW wind i 0,3 Mt HRy
Feasibility-study

2020 - 2050

unknown

https://www.north2.eu/

Y.

. 'l"
Partners: @ equinor % aSuHEe @ Q;EI'IECO
crossing borders in energy
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HyNetherlands nynetherlands
Building a 100 M\\Electrolysernn the Eemshaven

The factory will have an important function for balancing the electricity system. If the wind farms supply more
electricity than is currently needed, it can be converted into hydrogen and stored. If necessary, the hydrogen can
be converted back into electricity. ENGIE is now engaged in the preparatory activities for taking the final
investment decision for the 100MW electrolyser early 2023. Commissioning is scheduled for mid 2025.

Category: production of Hydrogen
Capacity: 100 MW to 1 GW
Process phase: FEED-study

Project period: FID 2023

Project costs: 220 Mu

Contact: https://hynetherlands.nl/

Partners: CNGIC ac, 22:

Emengy Trom Wirste




GldH2

A Hydrogen Valué&Chain with Multi Purpose irZutphen

Integral use of locally generated green hydrogen in Zutphen, among others for industrial and
mobility use, including heavy transport and public transport. Another focus is heating current
homes in the city center, using existing gas pipelines and hydrogen-fired central heating boilers.

&

X
-, r’

i “,
\":,,-i
Partners Zutphen | ==
Energie | OM

natuurlijk van dichtbij

" Zutphen

Category:
Capacity:
Process phase:
Project period:
Project costs:

Contact:

production and deployment

2 MW electrolyser

execution
2020 - 2023
unknown

info@gldh2.nll

HyMatters
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Storage

Overview
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Flexible Storage, with Local Energy Exchange, of Sustainable
Energy in Almere Oosterwold
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D P of a Liquid Hydrog k in Den Helder
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Cyrus Smith 2.0
Creating a Mobile 20 KW Electrolyser for Local Energy Storage
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A 1.4 MW Electrolyser Placed near a Solarpark for Gridbalancing
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H2 Bunkerstation
Development of a Liquid Hydrogen Bunkerstation in Den Helder

Liquid Hydrogen will become one of the key energy carriers for the seagoing vessels. Aim of the project is to
realize a bunkerstation with a storage capacity of 200 m3 liquid hydrogen. The first users of the bunkerstation
will be the shortsea freight vessels and local working boats or dredgers/offshore support ships.

The focus of the LH2 bunkerstation is realizing a bunkerfacility and not the production of LH2.

Category: storage

Capacity: 200 m3

Process phase: FEED-study / execution
Project period: 2022 - 2023

Project costs: 3.5 Mu

Contact: www.newenergycoalition.org

PORT OF
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HyStock

Development of An Underground Hydrogen Storage

There is a need for large-scale, underground storage of hydrogen because hydrogen supply and demand are not constant.
That is why Gasunie subsidiary HyStock is developing hydrogen storage in a salt cavern in Zuidwending, near Veendam.

The installation in the first cavern (a 200GWh) is expected to be
needed for hydrogen storage by 2030 in order to meet market demand for hydrogen. The hydrogen storage will be accessible

to all parties who want to store hydrogen, for the short or long term. Initially, this will run through a connection to the

Hydrogen Network Noord-Nederland, and soon after through a connection with the Hydrogen Network Netherlands.

i iE e ol ereigy ofags Category: storage
Capacity: scalable
Process phase: FEED-study
Project period: 2018171 2030
Project costs: confidential
Contact: info@gasunie.nl

crossing borders in enerqy




A8 - HyStock Demonstration project

Insights into Hydrogen Storage in Salt Caverns

In 2021 and 2022, Gasunie subsidiary HyStock is using borehole A8 at Zuidwending as a demonstration
project of hydrogen storage in salt caverns. The project will provide valuable insights into safety, mechanical
integrity, pressure, working methods and microbiology. These insights will be used to develop the first full-
scale hydrogen storage in the Netherlands: cavern A5 at the Zuidwending site. The existing A8 borehole will
also eventually become a salt cavern and will then be used for hydrogen storage.

Bodem m—

Category: storage

) Capacity: scalable

Z Process phase: Construction

‘ Project period: 20207 2022

_ Project costs: confidential
Contact: info@gasunie.nl




b TKI URBAN ENERGY

Flexible Storage, with Local Energy Exchange, of Sustainable
Energy in Almere Oosterwold

The goal of FODEO is to contribute to optimizing the self-sufficiency of energy at the neighborhood level. This
offers opportunities for a new market for local trading and storage of sustainably generated energy. Within the
project we also look at organizational and legal issues. For example, we look at which amendments to legislation
and regulations are necessary to make local energy communities possible.

= ‘ Category: storage
a & Capacity: scalable
@ T/\"””“\ Process phase: Feasibility-study
Project period: 202171 2023
Project costs: 4 5 0 TKI8&ubsidy
Contact: leovanbemmel@villaville.nl

Partners: ideate vinaville ABEB oo seicran JoOB 9 Nedstack
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Batto IyS er ,_,(; waddenfonds

A Nickel-iron Battery Combined with an Electrolyser

For the first time a short-term-energy-storage-system (battery) is combined with a long-term-energy-storage-
system (electrolyser). When the battery is full, the surplus of energy produces hydrogen and oxygen for
energy storage. This makes the battolyser flexible with respect to energy insertion. The device can be
operational around the clock: either a surplus of energy is used to fill up storage capacity or energy is
provided to consumers. A pilot development on the Magnum site in Eemshaven is being carried out.

ﬂzf _402_ "z""’"“z Category: storage
2 Capacity: scalable
Process phase: demonstration
Project period: 201971 2022
Project costs: TSE + Waddenfonds subsidy
Contact: www.battolyser.com
(!

— -
Partners: W;;”J battolyser @ i i : :'1 Orsted = VATTENFALL »
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Enowatts
Hydrogen Technology on Industrial Park de Kleefse Waard

Enowatts focusses on storage of excess wind energy in hydrogen, as well as local hydrogen
applications at industrial park Industriepark Kleefse Waard (IPKW) in Arnhem, by means of
systems modelling, development and testing.

Category: storage

Capacity: scalable

Process phase: Feasibility and FEED-studies
ey Project period: 2020 - 2022

Project costs: 7 00 (XQi0 grant)

Contact: sustainable.energy@han.nl
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Sinnewetterstof SSNNEWETTERSTOF

FOWERED BY ALLIANDER & GROEMNLEVEN

A 1.4 MW Electrolyser Placed near a Solarpark for Gridbalancing

Instead of reducing the generation at peak times, an electrolyser is used to convert electricity from the adjacent 50
MW Oosterwolde solar park and water into hydrogen. In this way a peak load in the grid is prevented. The
hydrogen produced is compressed to 300 bar and stored in tube trailers that can then be used later in hydrogen
vehicles. The plant in Oosterwolde is operational since March 2022.

Category: storage, knowledge
Capacity: 1.4 MW

Process phase: commisisoning

Project period: 2019 - 2023

Project costs: 0.9 M UDElI-subsidy
Contact: https://sinnewetterstof.nl/

D

Partners: GroenlLeven -5_ ec0mumtypark




H2Fuel

A Technique for the Production, Storage and Release of Hi

The storage takes place under atmospheric conditions in a powder and the release takes place without
added energy with very clean water. Hereby not only 100% of the hydrogen stored in the powder is released,
but also the same amount of hydrogen from the water is harvested. Plant One Rotterdam is currently running
a proof-of-concept project for extracting (unpacking) hydrogen from sodium borohydride (NaBH4).

Category: storage

Capacity: scale up

Process phase: FEED-study/proof of concept
Project period: 2019 - 2030

Project costs: unknown

Contact: https://h2-fuel.nl

H2FUEL-SYSTEMS ~°¢ solid
Partners: Making Hydrogen work @ ;Izir:l;




Hydrogen Qll

Liquid Organic Hydrogen Carriers as a Maritime Fuel

The fuel is produced through a process where Hydrogen and a liquid that we call Storage Oil are combined
by applying heat and pressure in a patented process. Being a liquid, the Hydrogen Qil can easily be
transported and refueled into a maritime vessel. Onboard of the vessel, the Hydrogen is released from the
Hydrogen Oil by applying heat and pressure in the reverse process. When we release hydrogen, the liquid
becomes Storage Oil which can be charged again for its next usage. This is tested in this pilot in 1Jzendoorn.

Transport
Category: storage
eeeene Capacity: scalable
Process phase: execution
Project period: 2020 - 2023
Project costs: 1 Mu
S Contact: www.voyex.nl

Partners: VOYEX (€ o  soLARDUCK




Cyrus Smith 2.0
Creating a Mobile 20 KW Electrolyser for Local Energy Storage

The fluctuating nature of renewable energy sources necessitates flexibility in our energy infrastructure. Thanks to
the result of a technical validation project (the Cyrus Smith 1.0 project) of grid interaction, basic control strategies
have become available with corresponding grid interface. The current project aims to demonstrate full technical
grid support (proof-of-principle) and is now being built and tested.

Category: storage, knowledge
Capacity: 20 KW

Process phase: execution

Project period: 2020 - 2022

Project costs: TSE290 ku
Contact: info@hymatters.com

Picture: McPhy.com

Partners:

o ez HyMatters -...HzConsultancy

Making Fuelcell Systems @
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H2A (formerly H2Gate]
Import of Megatons of Green Hydrogen in Amsterdam

H2Gate focuses on the development of large-scale hydrogen imports to the Amsterdam port region (1 million ton
per year). The project focuses on several hydrogen carmers that match the Infrastructure in the port. The
consortium has started a new phase where the partners develop and proof safe and cost-effective hydrogen
carriers technologies, supported by clear pilot projects in hard-to-abate transport and industry sectors. The aim for
the realization of the combined import terminsl is around 2030.

Category: import, storage

Capaaity: 1 Mtonvyear

Process phase: demonstration

Project period 2022 - 2030

Project costs: unknown

Contact: Eduard de Visseri@portofamsterdam. com
Partners: 33 Amterdam  AVOS Dz, wogmen O Q

ACE Terminal

Green Ammonia as a Hydrogen Import Carrier in Rotterdam

Grean ammonia as a hydrogen carmar wil play a vital role in the import of grean hydrogen to mest future demand. Aftar
hydrogen bonds wieh nitrogen in the form of ammonia, it can ba transported simply and safely in large volumes, and than
storad and reconverted into green hydrogan. Green ammonia is also immediataly usable as CO2-frea fuel, for axample, for
shipping or as a raw material for the production of fartilisar.

In sddtion to the ACE Import tarminal for green ammonea at the Maasviakte (2026), import terminals for other hydrogan

carriars like Liquid Hydrogen (L2} and LOHC (Liquid Organic Hydrogen Carriers) are antici in nortvwast Europa.

Expected future import tarminal ians are in Eemshaven, Zeeland, A 1, and B i
Catagory: Import
Capacity: scalabla
Process phase: Feasability-study
Project pericd: 2021 - 2026
Project costs: confidential
Conmtact. Info@@gasunie.n|

g'a'S'd"H'e EVOEMI(Q

MCH
Transporting Hydrogen Based on Methylcyclohexane (MCH)

The Port of Rottardam Authority will look at how it can import hydrogen for commercial purposes on a large
seale, The lechnology under investigation & the ransport of hydrogen based on the substance
mathylcycohexans (MCH). That is easier than other oplions such as transporting hydrogen at a temperatune
«of minus 253 degreas or form emmaonia. The ambient temparature is less important when using MCH and
existing ships and infrastmecture can be used.

£H, GHy Catagory: import, transport of H;
[ : 400 kton in 2030
. apaciy: a year in
= Process phase: Feasibility-study
Project period: 2022-2023
G == CH, ¢ Project costs: uniknown
1 Hytongen Contact: hgjregeseniportofrotierdam.com

Pariners g Portof A gugﬁg;lsm kaole CHIYODA

Piamimats CORPORATION @




ACE Terminal

Green Ammonia as a Hydrogen Import Carrier in Rotterdam

Green ammonia as a hydrogen carrier will play a vital role in the import of green hydrogen to meet future demand. After
hydrogen bonds with nitrogen in the form of ammonia, it can be transported simply and safely in large volumes, and then
stored and reconverted into green hydrogen. Green ammonia is also immediately usable as CO2-free fuel, for example, for
shipping or as a raw material for the production of fertiliser.

In addition to the ACE import terminal for green ammonia at the Maasvlakte (2026), import terminals for other hydrogen
carriers like Liquid Hydrogen (LH2) and LOHC (Liquid Organic Hydrogen Carriers) are anticipated in northwest Europe.
Expected future import terminal locations are in Rotterdam, Eemshaven, Zeeland, Amsterdam, and Brunsbttel.

Ammniaermina formport Category: import
: Capacity: scalable
Process phase: Feasability-study
Project period: 202171 2026
Project costs: confidential
Contact: info@gasunie.nl

International

Partners: E
Crossing borders in enerqy VOpak @



H2A [formerly H2Gate]
Import of Megatons of Green Hydrogen in Amsterdam

H2Gate focuses on the development of large-scale hydrogen imports to the Amsterdam port region (1 million ton
per year). The project focuses on several hydrogen carriers that match the infrastructure in the port. The
consortium has started a new phase where the partners develop and proof safe and cost-effective hydrogen
carriers technologies, supported by clear pilot projects in hard-to-abate transport and industry sectors. The aim for
the realization of the combined import terminal is around 2030.

Category: import, storage

Capacity: 1 Mton/year

Process phase: demonstration

Project period: 20221 2030

Project costs: unknown

Contact: Eduard.de.Visser@portofamsterdam.com

O

¢+ Port of
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MCH
Transporting Hydrogen Based on Methylcyclohexane (MCH)

The Port of Rotterdam Authority will look at how it can import hydrogen for commercial purposes on a large
scale. The technology under investigation is the transport of hydrogen based on the substance
methylcyclohexane (MCH). That is easier than other options such as transporting hydrogen at a temperature
of minus 253 degrees or form ammonia. The ambient temperature is less important when using MCH and
existing ships and infrastructure can be used.

CH, CH, Category: import, transport of Hi
Capacity: 400 kton a year in 2030
—_— + 3H7 g
= Process phase: Feasibility-study
Project period: 2022-2023
CHe = CH + Project costs: unknown
. Touens  Hydrogen Contact: hgj.regeer@portofrotterdam.com
: R
Partners L5 Portof ¢ wmitsusisHI |7 \\\\X“ CHIYODA
" POWER TERMIMNALS
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Offshore

Overview
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SEA2H2
Improve Hydrogen from Seawater to Boost Offshore Production

The chaibarge fof 1 use descited bes b e beatnent of sosmaler 1o make £ sulalie o aeloane ehedsitysi
Elactigyzus reqare 6 Use of Urs-grin welie us @ prorequste. Servaler musd be dessdnaled fos s purgose,
e wll oox i orately puntbed and Wlerm Ths sokison deveiaped logetiee wih WEBI is ax nrmestie s & &
Bumnatng The masts hamt rom the slactictynss procase & usad to deeaiiate the seywmar Ths mchnology adows
greon hydingen 1 be prodeced Wi eney rom ofishose wird farms 809 bansoried orehors v ppeines

Calegory oltore, owkede
Capachy )

Process phase damonairtion

Projct peccd 18 - 022

Promct costs 415 b TSE mutesdy
Contact Hitpes =ydson-snengy com)

Partsars SCHAEFFLER emmsmmseveron [ «onos

A
FlexH2 JE 2row
Flexible Offshore Wind Hydrogen Power Plant Module
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H20pZee
Large Scale Hydrogen Production on the North Sea
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PosHYdon
Hydrogen Production from North Sea Water on an Offshore Platform
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SEA2H?2

Improve Hydrogen from Seawater to Boost Offshore Production

The challenge for the use described lies in the treatment of seawater to make it suitable for membrane electrolysis.
Electrolyzers require the use of ultra-pure water as a prerequisite. Seawater must be desalinated for this purpose,
as well as elaborately purified and filtered. The solution developed together with WFBR is as innovative as it is
illuminating: The waste heat from the electrolysis process is used to desalinate the seawater. This technology allows
green hydrogen to be produced with energy from offshore wind farms and transported onshore via pipelines.

Category: offshore, knowledge
Capacity: scalable

Process phase: demonstration

Project period: 201971 2022

Project costs: 4 15 T&HIsubsidy
Contact: https://hydron-energy.com/

WAGENINGEN

Partners: SCHAE FFLER

UNMMNWERSITY & RESEARCH E



FlexH?2 * row

Flexible Offshore Wind Hydrogen Power Plant Module

The goal is to develop and demonstrate technology that will accelerate the scale-up of offshore wind, green
hydrogen production and its integration in the energy system. The proposed wind-to-hydrogen solution,
which will be tested in laboratories at a Medium Voltage kW-scale, enables direct sourcing of renewable
electricity to green hydrogen production. The results of this research project could provide the basis for the
accelerated development of Power-to-H2 projects in the Netherlands.

Category: offshore, knowledge
Capacity: scalable

Process phase: concept

Project period: 20227 2026

Project costs: 4 MO NMBOEOHE grant
Contact: www.shell.com
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North Sea Wind Power Hub

A Transnational and Cross-sector Approach to Harness the Power of the North Sea

The North Sea Wind Power Hub is developing a solid knowledge base to ensure that countries choose the right solution to unlock the

of f shore wind

potential of the

North Sea.

\“ North Sea
- Wind Power Hub

Programme

The consortiunfons wor k

earlier projects. Its cross-sector approach includes system integration between the power system and future green hydrogen solutions.

The current

I nsi ght

s that O6Power to Gaso6 will pl ay opearcenangy i a l
system. This role is at least threefold: it will provide flexible options for the RES-based power system, decarbonise industry, transport
and dispatchable power, and optimise infrastructure investments on- and offshore.

Partners:

“AaTenner

’ Taking power further

Category:
Capacity:
Process phase:

Project period:
Project costs:

Contact:

offshore, knowledge
scalable

Programme execution

20181 2030
u28 million <| 2024

https://northseawindpowerhub.eu/
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H20pZee

Large Scale Hydrogen Production on the North Sea

H2opZee is a demonstration project aimed at the construction of 300-500 megawatts (MW) electrolyser capacity
far out in the North Sea, to produce green hydrogen with offshore wind. This hydrogen will then be transported to
land through an (existing) pipeline. The pipeline has a capacity of 10-12 gigawatts (GW) and is therefore already
suitable for the further roll-out of green hydrogen production to a gigawatt scale in the North Sea. The intention is
to start the feasibility study in the second quarter of this year. This project is an initiative of TKI Wind op Zee.

. Category: Offshore, production of Hi
= Capacity: 300 - 500 MW
Process phase: concept
Project period: 2022 -
Project costs: 3 Billion euro
Contact: patrice.hijsterborg@neptuneenergy.com

L
Partners: NEE;I;EL\I E RWE




PosHYdon

PUOSHYDUN

Hydrogen Production from North Sea Water on an Offshore Platform

PosHYdon seeks to validate the integration of three energy systems in the Dutch North Sea: offshore wind,
offshore gas and offshore hydrogen and will involve the installation of hydrogen-producing plant on the Neptune
Energy-operated Q13a-A platform. The Q13a-A is the first fully electrified platform in the Dutch North Sea,
located approximately 13 kilometres off the coast of Scheveningen (The Hague). The green hydrogen will be
mixed with the gas and transported via the existing gas pipeline to the coast. The 1 MW electrolyser will produce

a maximum of 400 kilogrammes of green hydrogen per day.

Category:
Capacity:
Process phase:
Project period:

Project costs:
Contact:

Offshore, production of Hi
1 MW

pilotplant, demonstration
2019 - 2025

DEI+ subsidy 3.6 Mu
patrice.hijsterborg@neptuneenergy.com

it |
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H2-Gateway {1, JI—
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Empty Gas Fields Play a Role for Blue Hydrogen Production

The hydrogen gas can be produced with green energy from the (large) offshore wind farms that
will be built in the coming decades. But even now hydrogen can be produced from natural gas.
The released COi can be captured and stored in the empty gas fields below the North Sea.

Category: offshore, storage
Capacity: > 0,2 Mt/year
e“‘”"“ Process phase: FEED-study
e ) (@ Project period: 2020 - 2027
Project costs: 60071 1,000 MU
Contact: Esther Zijl, info@nhn.nl

N PORT OF * New
Partners: Jce g'a'S'lJrH'e ﬁ \EEHl Noord-Holland ”‘D'EN?EI.DER DEN HELDER Cnerzy

crossing borders in energy Coalition
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Transportation

Overview

Hydrogen Network Netherlands

Development of a National Hydrogen Network
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Hydrogen Network Noord-Nederland
Dwelupment of a Regional Hydrogen Network
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Hydrogen Network Zeeland
Develepment of a Regional Hydrogen Network
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GZ1 Next Hydrogen Pipeline
Realisation of a Local Hydrogen Pipeline
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Delta Corridor
New Infrastructure Meets the Hydrogen Needs of the Industry
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Hydrogen Network Rotterdam
Develepment of a Regional Hydrogen Network
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Hydrogen Sensor Technology

Developing Better Sensors for Natural Gas [ Hydrogen Mixtures
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Hydrogen Network Netherlands
Development of a National Hydrogen Network

The availability of hydrogen infrastructure is crucial for the development of the hydrogen economy and hence for making the
Netherlands more sustainable. Large-scale use and production of hydrogen require a reliable, open access, non-discriminatory
national network. Gasunie is developing a national hydrogen network in the Netherlands.

By 2030, the Hydrogen Network Netherlands will link the Regional Hydrogen Networks (facilitating all large industrial clusters in
the Netherlands) to each other and to foreign countries and hydrogen storage facilities. This will be done mainly with existing
infrastructure (85%) and partly with new infrastructure.

Category: transportation

Capacity: 10+GW, scalable further
Process phase: Pre-FEED
Project period: 202171 2030
Project costs: al.5 billion
Contact: info@gasunie.nl





































































































































































































































































































































