EMR H2 Booster event

Shaping the energy transition in the Euregion using
sustainable hydrogen




13:00 - 13:15
13:15 - 13:35
13:35 - 14:00

14:00 - 14:20

Opening and introduction EMR-H2Booster project
Davine Janssen (WaterstofNet)

Need for green Hydrogen - and current projects Chemelot
Hans Linden (TNO)

The Hydrogen Industry Cluster and current Eure%ional projects

Adwin Martens (Managing Director WaterstofNet)

Financing possibilities for Hydrogen projects, Interreg EMR 6
Anna Ozerova (Interreg / Province of Limburg)

14:20 - 14:40 Coffee Break

14:40 - 15:00

15:00 - 15:15
plans:

15:15 - 15:30

15:30 - 16:00 Matchmaking & Drinks

Inland shipping and barges with Hydrogen
Yuriy Yanpspong(Air Liquglde) YAred

Hydrogen refueling, first experience owning a H2 refueling station and future
Gerbert Vissers, %\/ISSGI‘S Energy)

EMR-H2-Booster Matchmaking, topics, process and wrap-up:
Jan Willem Tolkamp (LIOF)

iileirey
Euregio Meuse-Rhine



Intavuvam

The EMR H2 Booster project




EMR H2 Booster

AAIm: to boost the development of clean hydrogen innovation, demonstration
and knowledge sharing in the region, as a first step towards the large -scale |

roll -out of a clean hydrogen economy in the future

AMain target group: SMEs

ADuration: 18 months
January 2022 to June 2023

ATot al budget: a1.065.
ATotal Unterreg subsidy:
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Workpackages

A Of plans, A 4 Matchmaking- A 4 inspiration A Long term
roadmaps, sessions sessions (one roadmap
visions, views, A 4 Hydrogen per region) A Definition of long-
R&D, etc. project concept A 4 demonstration term governance
A Of industrial papers events structure and
players A 4 workshops business model
A Of competences of the EMR H2
A Integration in the Booster
Digital Innovation
Platform

WP First Level Control
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Euregio Meuse-Rhine




1 ILCTICY
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EMR H 2 EUROPEAN UNIO
European Regional
BOOSTER Deve?opmentgFun

Let 0s boost hydrogen |

https://www.emrh,Zboos.eu/

EMR H2 BOOSTER


https://www.emrh2booster.eu/

Brightsite

Transforming industry

Hans Linden

Production of Hyc
Hydrocarbons usi

Proud partners

Sitech Services

TNO

Maastricht University
Brightlands Chemelot campus





http://drive.google.com/file/d/1DhQJmQekdG3bI7gJCvkhFDWn3SzGTrpc/view

Brightsite Hydrogen key energy carrier versus hydrogen as feedstock

Transforming industry

Future fuel jintermediate}

Future intermediate for chemicals
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Brightsite

Transforming industry

Plasma technology as game
changing technology

m innovation
for life



Brightsite Plasma

Transforming industry

Fourth state of matter
lonized gas with equal numbers of positively charged ions and negatively
charged electrons

Electrical conductive

Examples:

Aurora Borealis

Lighting

innovation

Neon Light for life

Welding



Brightsite Green house gas emission in the chemical industry

Transforming industry

b

Ammonia Plant: Steam Cracker:
Typically 9 ton CO, is emitted Typically 1 ton CO, is
per 1 ton of hydrogen emitted per 1 ton of olefins
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Brightsite Combined Transition

Transforming industry
Electricity > \

K
CO, 0 . CO, 0
CH4
—
N, NH. Electricity .
2 (Bio)Nafta »
» High Value Chemicals
Ammonia Plant Steam Cracker
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Brightsite Motivation for plasma decarbonization

Transforming industry

32 M\J
2 kg CH4 + 4.3 kg HEO steam-methane

reforming

142 MJ
? kg H,0 electrolysis

19 MJ

plasmolysis

63 MJ

plasmolysis

Thermadynamic numbers, na heating or cocling

1z1m) €O,
1 ke H, RELEE
121 MJ

121 MJ

SR + 4.3 kg HC=CH

121 MJ

Option with CCS

» IR PR+ 5.5 kg — towards

Blue Hydrogen

Various CH
Product
options
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Brightsite

Transforming industry

Plasma technology at Brightsite




Brightsite Plasma technology at Brightsite

Transforming industry

Benchscale Filot Plant

HEHNE Plasma
Trl 4-5 TRL &-7

2020 2021-2022 2022-23

3 kWe 50 kWe 1-3t/aH2
R&D program R&D program C2H4/C
Generation 3 Generation 2 Generation 1

Plasma lab at Brightlands

Generation 1:
+ Hils process
* Hydrogen and carbon
+ Arc technology

Generation 2:
* Optmised Hils process
+ Arc technology and microwave

Generation 3:
+ Direct formation of Ethylene
« Microwave

innovation
10 'I'HO for life



Brightsite  Timeline plasma technology

Transforming industry

2020-2040

—

Benchscale

HEHNE
Trl 4-5

2020 2021-2022
3 kWe 50 kWe
R&D program R&D program

Filot Plant
Plasma
TRL &-7

2022-23
1-3t/aH2
C2H4/C
Pilot gen 1
500 kWe

Plasma lab at Brightlands

Demo Plant
10 kt/a H2
2025
TRL 7-8

2025-2027
1-10 kt/a H2
Demo gen 2

1"

Commercial
Plant
0,2 Mt/fa H2

TRL 9

2030-2040

2030-2040

0,2 Mt/a H2
Demo gen 3

innovation
for life



Reaction rate coefficient (s7)

Transforming industry
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Brightsite  Plasma technology an important step towards the
fransormingindusty— yltimate circular chemistry
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Brightsite

Proud partners

Sitech Services

TNO

Maastncht University

Brightlands Chemelot campus www.brightsitecenter.com
Hans.Linden@ TNO.NL
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HYDROGEN

DRIVEN BY ENERGY




Vissers Energy Group B.V. v

A Family business founded in 1917

A 4th Generation: Gerbert Vissers
50+ petrol stations in SoutNetherlands

A HighWay, manned and unmanned
A 350+ employees

A Retailconcept Moments & More / Delimore / Smaaksmederij




Vissers Energy Group B.V. v

A In 2030 completely energy neutral within our own company
Transition period CNG and HVO

Expansion of E¥harging network
First Hydrogen Filling Station in Horst
End goal green electricity and green hydrogen




CANBG | @RNRPISY CAff )\VT

A New Technology
Supply & Logistics of Hydrogen
Regulations (Safety)
Customers

vissers\7

ENERGY GROUP Al \‘
-— /



First Hydrogen Filling Station in Horst

rREsatt

ENERGY GROUP



https://www.limburg.nl/actueel/nieuws/nieuwsberichten/2022/april/start-gemaakt-uitrol/

vissersenergygroup.nl

H; tube trailer

transport

H; engine generator

vissers\7 HYDROGEN

DRIVEN BY ENERGY DRIVEN BY ENERGY
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Hydrogen in Limburg V7

A Hydrogen Filling Station in Horst April 2022

A Hydrogen Filling Station Verlegelen February 2024
A Subsidies for Infrastructure (CEF)

A More to come




What do we need?

A Projects with Shippers, Trucking Companies et
A Subsidies for Ersers

A Suitable Cost Price Hydrogen
A Promotion by Local Government
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Local Energy Hub v
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Project Partners:
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A4

Are there any questions?




Adwin Martens, managing director WaterstofNet 21 okto

The WIC Hydrogen Industry Cluster and curre
Euregional projects

WaterstofNet



WaterstofNet: over 10 years of

A °2009, non profit, 14 persons
A Offices in Turnhout (B) and Helmond (NI)

A 4 pillars
N WIC: Industrial cluster > 140 members
N Project organisation > 20 projects
N Partner of governments

N Knowledge center

/A Handson experience

H2 experience H

WaterstofNet

. L]
] . o
. L]
Network Knowledge
organisation centre

Advisor to
Government

36



Handson experience WaterstofNet :

2 hydrogen refuel stations operated and 4 cars on hydrogen
2011: Opening hydrogen station at Colruyt in Halle (350 bar)

2013 : Opening hydrogen station in Helmond (350 and 700 bar)
refuelling, 5 kg in 5 minutes, over 500 km range :

Cars:
2014: Hyundal ix35
2018: Hyundai Nexo &S o= s
2021: 2 Honda Clarity 2 7

A

L
5

g
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I s .

—
WaterstofNet
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WIC.:
Unique hydrogerecosystem : started in Flanders, now growing to =

Benelux level —
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covering the value chain
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a WaterstofNet initiative
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Working groups WIC
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