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A re_glon needs a business Enere
H2 fits as a glove! Coalition

Green Hydrogen Economy in the Northern Netherlands
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Solar hydrogen smart areas

Hydrogen innovation center
Wind farm

1000 MW biomass gasification
1,000 MW electrolysis hydrogen

Magnum power plant
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Green ammonia production
Green methanol production
Hydrogen harbor facllities
Hydrogen distribution center

Hydrogen sailboat

0CO0O0OO 00200 ©

Rettergam Umoars / Rur region

Hydrogen drones

Green Hydrogen Economy In the Northern Netherlands
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Infrastructure Sectors Human Capital
- Harbours!! - Industry & Innovation
- Energy - Mobility - Design
- Transport - Built environment - Construction
- Net balancing - Maintenance
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The Region as Green Hydrogen Hub

A solution for huge fluctuations
between supply and demand

From 2019:
cable for surplus -~
Danish wind

energy
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From electricity...

= hydrogen to hydrogen
h“b in the North El.e::;rolysis:yseparatggwa:;: into

hydrogen and oxygen

Netherlands to stora t > Underground gas storage Zuidwending

Hydrogen storage in salt caverns

...to consumers

Methanation: Blending Hz into
CO2 from the air reacts with hydrogen to form syngas ™\_ then atmli} as network
which can be injected into the natural gas network N e Conversioniinto
[ electricity

ydrogen

‘\%; ) fueling stations

Co-financed by the European Union \
Connecting Europe Facility
energystock GasurHe ~

fast cycle gas starage new energy
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INVESTERINGSAGENDA
WATERSTOF
NOORD-NEDERLAND

Op weg naar emissievrije waterstof op commerciéle schaal

H
2 WATERSTOFPROJECTEN TOT 2030
““““““““ NOORD-NEDERLAND

FEBRUARI 2019
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Becoming a Integrated EnNglw‘:.
Hydrogen Economy Coalition

Hydrogen
Valleys
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* The region is perfectly positioned and willing to develop an
Integrated green H2 economy, due to:

* The large-scale existing and planned supply of renewable
electricity (RES), including onshore and offshore wind as
well as solar, as well as strong interconnections with larger
wind-based areas in Denmark and Germany

» The existing large-scale chemical industry already
experienced in production and handling of H2

* The existing gas transmission and large-scale underground
storage infrastructure
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* The potential to scale-up and export green H2 to other EU
regions by land and sea

* The ongoing decarbonization of mobility in urban areas

« The strong knowledge and industry-led innovation
Infrastructure. The political support at local and regional
level, e.g. through the three northern provinces (Groningen,
Drenthe and Friesland), also support at national level

A region needs a business
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The consortium
 New Energy Coalition

« 30 entities from 7 EU countries (NL, D, DK, B, UK, ES and E)

« Parties from business: large, mid-sized and SME, associations,
knowledge institutions, expert advisories, regional
development institutions

Broad national and international support

« Over 60 parties from over 12 countries have given their support
to the project via the means of a Letter of Support

« The projlect also can rely on broad political support covering
the whole political spectrum — nationally and EU level
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BILL ELRICK & NICO
Executwe Director & Technical Pro gramme
Manager of the Colifornia Fuel Cell
Pmnermp & Frontier Energy Califormia

U'W KAMP

'WILLIAM VAN NIEKERK
Chairrman of Dutch Hydrogen & Fuel Cel
Assocation (NWBA)

ERIC WIEBES

Minister of Economic Alfairs and Climate
Palicy of the Ministry of Economic affairs on
behalf of the Dutch Covernment

MACNUS ENCELBREKTSSON
Executive Secretary of CPMR North Sea
Commission

THOMAS JACOB
Head international Projects senatskanzlel
Hamburg Cermany

- ﬁaﬂ §SE! ESCOBAR

vision Energy Management of the
Catalan Energy Institute Catalonia

CERT VOS o
Algerman of the municipality of
Hoogeveen

H. L. DE BOER
Chairman of VWO-NCOW Nederland (Dutch
Confederation of Industry and Employers)

TURI FIORITO
Director of the European Federation of
inland Ports (EFIF)

N BOEVE
irector of Trans,

ort and Lo gistics
Nethe riands LPE o

FRIES HEINIS

Director Ceneral of Bouwend Nederiand

E_edbch Com}trucﬂon and Infrastructure
eration

EDDY VEENSTRA
CEC of RENDO

F.M. AARTSEN
airrnan of theéfnrver:h,r medical Center
croningen (UM

CERRIT STI SMAt -
Director o uzz (Dutc ic transport
organisation) P .

MATHAN PALACIOS-AVILA

O of StratosFuel California USA

drogen station devel opernﬁmducer
and retailer of re newable hyarogen)
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ctor Ceneral of the New Energy
and industrial Technology Developmer
Organisation INEDO) japan

AMES BA Nﬂ' CROCKETT
resident o

US‘rlrll CILLILAND
venture Taranaki Trust New
Zedmcl (regional development agent

LUUK Il;gﬂ
5C Benelux Union

NIEK JAN VAN KESTEREN
President of the EConomic Board North
MNetheriands

HERMANMN WESSELS
mayor of the City Papenburg Germanny

FAIZA QULASHEN
Cu'npugm leader Climate & Energy of

creenpeace Netherlands

gﬂ:ﬂ VONHOF
ecutive director of MKB Nederiand
(Dutch employers' organisation for SME

ERIC JANSE DE JONGCE
Eu;c or of the Dutch Federation of inla

MCHEL VAN DER KUlJL

F: ive director of Evolenedex
oyers' Organisation for logistics ¢

trump

W. DE VREEZE
pirector of aedes (association of social
housing agencies)

PIERRE MID ROUILLET
Managing Director of Renault vehicle
Inncwvation

. PRINS
neral Dir torolsemmmgtr!
{truckdealer for DAF, CINAF O ATRA)

| AN- {m AUE
clor of the Energy Expertise Centre
Hunzehogesr_hnol Croningen

STEFAN HOLTHAUSEN .
Holthausen (Dutch company in hydroge
technolo gy, salety solutions and energ
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FRANCOIS HEMMERLIN

Business Development Manu?er Hydrogen
of Resato (manufacturer of high-pressure
technology)

ANDRE BEUKERS
CEO of E-trucks Europe (sustainable
transport solutions)

ESTHER DE LANGE
Memiber of the European Parliament }MEP]
for the CDA/European People's Party (EPP)

LAMBERT VAN NISTELROOI
Member of the European Palliament (MEP)
for CDA/European People’s Party (EPP)

WARD KENNES
!gg&rpvbar of the Flemish Parliarment for

HARRY VAN DER MOLEN
ggﬂmbar of the Dutch Parliament for the

PETER VAN DALEN

Member of the Eurcpean Parliament
[MEP) for the Christenunie/European
Conservatives and reformists Group (ECR)

BAS BELDER

Member of the Eurcpean Parliament (MEP)
for the SCP/Europedn Conservatives and
Rreformists Group (ECR)

SOPHIE IN'T \FELD

of the European Parliament
[MEPJ for Ihe Dﬁﬁmlluance of Liberals and
Democrats for Europe (ALDE)

MATTHIJS VAN MILTENBURG

Member of the Eurogean Parliament (MEP)
for Dés/alllance of Liberals and Democrats
for Europe (ALDE)

AN HUITEMA

ember of the European Parliament
[MEP] for the vvDsAllance of Liberals and
Democratls for Europe (ALDE)

ARNO RUTTE
Member of the Dutch Parliament for the
WD

BAS EICKHOUT
Member of the European Parliament (MEP)
for the CroenLinks/Creens/EFA

ISABELLA DIKS
Member of the Dutch Parliament for
croenLinks

MARTA GASTON MENAR
Rre.‘g lonal Minister for Economy. Industry
Employment. Aragon, Spain

IS SUPPORTED BY:
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EDWARD DOORTEN

Founder of CreenPlanet (state-of-the-art
;uel s:mtlon for raditional and sustainable
uels

SOREN JACOBSEN
Mandging Director of BloMCN (one of
Europe’s largest methanol producers)

ANNIE SCHREIJER-PIERIK
mber of the European Parlioment (MEP)
for the CDA/European People's Party (EPP)

WIM VAN DE CAMP
Member of the European Parliament (MEF)
for CoA/European People's Party (EPP

AGNES MULDER
mMember of the Dutch Parliament for the
CDA

ANNE KUIK
Member of the Dutch Parliament for the
CDA

CARLA DIK-FABER
Member of the Dutch Parliament for the
christenunie

CHRIS STOFFER
Member of the Dutch Parliament for the
5GP

GERBEN-JAN GERBRANDY

Member of the European Parliament
(MEF) for the Dés/alliance of Liberals and
Demaocrats for Europe (ALDE)

CAROLINE MAGTEGAAL

mber of the European Parliament
:MEP} for the vvD/alllance of Liberals and
Demaocrats for Europe (ALDE)

ERIK ZIENGS
@\?g';bar of the Dutch Parliament for the

AUKJE DE VRIES
@\?S’l r of the Dutch Parliament for the

WIM-JAN RENKEMA
mMember of the Dutch Parliament for
croenLinks

TOM VAN DER LEE
mMember of the Dutch Parliament for
croenLinks

WILKO MOL
Director of OV Bureau Groningen/Drenthe
(Public transport organisation



HYDROGEN VALLEY

L NORTHERN NETHERLANDS

W=

ENERCY FOR EUROPE

PATRICK BROUNS
Regional Minister for Economic Affairs of
the Province of Croningen

TJISSE STELPSTRA
nerﬂonal Minister for Climate and Energy
of the Province of Drenthe

MNIGEL HOLMES
CEO of the Scotlish Hydrogen & Fuel Cell
Association (SHFCA)

IS SUPPORTED BY:

E ]

NIENKE HOMAN
Regional Minister for Climate and Energy
of the Province of Croningen

* HENK BRINK

Reglonal Minister for Economic afiairs and
Transport of the Province of Drenthe

MANFRED PACHERNEGG &

FRANZ STREMPFL

mManaging directors of Energienetze
Stelermark cmbH, on benhall of the
member associations of the European
Research Insutute for Gas and Energy
Innovation (DVOW. DCC, SVOW/WVSG, KVCN
and OVCWw)
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https://www.youtube.com/watch?v=L27dkYyg04g

HEAVENN
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Roll out to mass application Cosiiton

Groningen

Leeuwarder Groningen

Hamburg
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° Conversion
° Transport
° Storage

1 0.0
280 Global warming
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epeak e willTE by [k The energy transition 74
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Paris Agreement L power fmq\
Global warming setata existing networks. 18] =2 offshore wind
max. 2°C. This requires Gasunie wants to invest L farmsis partaallv
€Oz in new infrastructure - convertedinto.
in the Netherlands of: for renewable gases P hydrogen tt‘hat is
* 40-50% by 2030 such as hydrogen. X ppedenhare
= Bxgoote by aoue Ruhrgebied
Hydrogen as a fuel and as — = &
araw material can help to Hydrogen is a clean energy =050 gy Y\ oo
achieve CO2-reduction 3 carrier: Hz combustion Q National hydrogen
targets §~ - - yields only water vapour. % rt network
— H2-pipeline network
Hydrogen pi - 4 oSy links nE\ajor :‘r;dustrial
v patin ¢ areas Eemshaven,
e N ymuiden, Rotterdam,
and the Delta region &= MMW’ 52 S o S C"”""“ b ?nls't“heelqltuf\ﬁ'raegd
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i s - = | Further deployment
Convemng solar mevgy urther dej
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Zuidwending network Zeeland
u H2  GZINext w uw Element1 Hvdregun Mlgnnm 100 MW IJmuiden
mrbiu uyhhub nfu.lling Hydrogen Gasunie / station Electro- Ver Large-scale switch to power lnﬁon
generating 1MW Prwmce plant Green power TenneT / valul chain in salt First turbme lyser Windfarm,  hydrogen for power All three turbines
hydrogen test nmotk of Gro- includinga into H2. Thyssengas  withEngie:  caverns  onhydrogen possible stations and chemical on hydrogen:
centre Northofthe ningen hydrogen 100 MW power-to-gas towards a100 (£700,000 onshore processes. Capture > 2million homes
Netherlands fuel station in2024 pilot MW electrolyser households) electrolysis  and storage of CO2 supplied with power

© Gasunie 30019
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THE NORTHERN NETHERLANDS
HYDROGEN VALLEY AS
BLUEPRINT FOR EUROPE
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European Hydrogen Valley

-
L
7
[+ 4
L
Z
—
1 4
<
o

EUROPEAN
HYDROGEN
VALLEYS




Mission Innovation Hydrogen Valley
Platform

United Kingdom Germany Denmark Europe [IPCEI] Japan
-+ HyNet North West -+ H2Rivers/ -+ HyBalance - Blue Danube -+ FH2R Fukushima
England H2Rhein-Neckar -+ Black Horse
‘ -+ BIG HIT Orkney Islands = HyBayern Austria -+ Green Octopus China
? Norddeutsches -+ WIVA P&G = Green Crane < Pearl River Delta
Netherlands Reallabor = Sines Industrial Hub {Foshan)
‘ - HEAVENN <2 eFarm . = Beijing-Zhangjiakou
= Hydrogen Delta = Hyways 7 <% Rugao
- H2 Proposition for Future
Zuid-Holland/Rotterdam’
- Port of Amsterdam region’
- s A |
»
-
L)
{
»
USA Spain
» ACES, Utah . + Green Hysland
< Port of Los Angeles, Mallorca
Shore to Store - Basque Hydrogen 2
Project, California Corridor’ Thalland
- Phi Suea House
L 4
Chile . France Italy Australia
= Hydrogen Facility - Zero Emission Valley - South Tyrolean - Neoen Crystal Brook
Initiative Auvergne-Rhone-Alpes Hydrogen Valley Energy Park
= Normandy Hydrogen - Eyre Peninsula
Deployment Plan Gateway
= Hydrogen Territory Bour- Oman

S a2 Gt https:t/iwww.h2v.eu/

FCH FUEL CELLS AND HYDROGEN M) MISSION
JOINT UNDERTAKING INNOVATION

accelerating the clean energy revolution
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Archetype 1: Archetype 2: Archetype 3:
Local, small-scale & Local, medium-scale & Larger-scale,
mobility-focused industry-focused international and

export-focused
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Hydrogen Valley's perspective

"More of the

same"

Hydrogen Valleys can help
develop first H; projects in
new markets and geographies

Connected
Valleys

Connecting existing Hydrogen
Valleys (e.g., NL and DE) can
enable the market

2

€ ,
il

Towards a
commodity

Pioneering more mature
and innovative de-risking
and financing models
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Enerry

Coalition
‘\\\\ /7
\\ \\ /// /
N o N & &Y
\ //;” /
\//Z
\\‘y
A green
hydrogen future

Raising awareness and
social acceptance at local
and regional level
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Zero Emission
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Join us in Heavenn and Enersy
Hydrogen Valley’s Coalition

Further information, contact Patrick Cnhubben:
p.cnubben@newenerqgycoalition.orq

Or Jochem Durenkamp:
l.durenkamp@newenerqgycoalition.orq
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