HYDROGEN EVENT!

HOSTED BY TU/E-TEAM ENERGY, OCSET, DIFFER, KIVI,
EIRES

Paul Gosselink, BOM Ecosysteemontwikkeling, 2 december 2024, DIFFER/Tue Eindhoven




ABOUT BOM: TO STRENGTHEN ECONOMIC STRUCTURE

Mission

BOM

IOO_f_te

SHAREHOLDERS

MINISTRY OF ECONOMIC AFFAIRS
PROVINCE OF BRABANT

* Strengthening the economy of the province of Noord-Brabant
by building partnerships, attracting foreign companies,
developing industrial ecosystems and through investment of

risk-bearing capital

Priority areas:
* Economic top sectors and clusters

such as: High Tech Systems, Logistics, 15 /\/

Maintenance, Life Sciences, AgriFood,
Chemicals, and Biobased

g

* Cooperation with industry, education
& research and government

ECONOMIC PROVINCE OF
DEVELOPMENT BRABANT, THE
AGENCY NETHERLANDS

INDUSTRY

ECONOMY GDP" 2017 (€, BASE PRICES) POPULATION
NETHERLANDS 41,528 K\ NETHERLANDS 702,641,000,000 NETHERLANDS 17081507

BRABANT BRABANT BRABANT 2,512,531
5,082 KM? 107,888,000,000

Strong industrial Perfect geographical

898 heritage (100+ years) @ location between the
of companies like biggest (air)ports of
Philips and MSD Europe

Excellent education A distinct strong culture, history
at 15 top universities and tradition in informal and
within a 1.5 hour's drive constructive partnerships based on

trust and open innovation

SURFACE AREA IN KW

Brabant contributes to:

MANUFACTURING
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\-7 COMPANY

R&D SPENDING
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Provincie Noord-Brabant

Green hydrogen is an important route...

credits: Thijs de Groot (TU/e & HyCC)
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Provincie Noord-Brabant

Short-haul aviation

Light aviation Aviation
Shipping Long-haul aviation & Shlpp|ng

Local ferries

Chemicals _
& processes Local CO2 remediation | | Pesulphurisation

Fertiliser | 8}

[ Hydrocracking

Coastal and river vessels

Chemical feedstock] Methanol

Medium-haul aviation

Hydrogenation Steel

Regional trucks

Clean power imports

UPS

2 and 3-wheelers

Island grids

Rural trains || Remote trains

Long-term storage

| \ Vintage vehicles

Power system balancing

Urban delivery

Commercial heating

= Long distance trucks and coaches
ower High-temperature industrial heat
system Bulk e-fuels | | Off-road vehicles Land
Mid/Low-temperature industrial heat
Metro trains and buses transport

H e at Domestic heating

Image: Wenger (concept credit: Paul Martin)



Provincie Noord-Brabant

Hydrogen Ladder 5.0

Unavoidable

-_—

Key: (Nomalatemative] Eiectictybatieres (Bomassiiogas

|Other

Chemical Feedstock | Steel |Long Duration Grid Balancing |

R =

- r-ﬂ“

Coastal and river vessels | | Non-Road Mobile Machinery | | Vintage and Muscle Cars* | | Biogas Upgrading

Long Distance Trucks and Coaches  High-Temperature Industrial Heat | Generators

_%‘ Regional Trucks ~Commercial Heating™*  Island Grids Short Duration Grid Balancing
“ Light Aviation  Remote and Rural Trains  Local Ferries  Light trucks  Bulk Power imports  UPS

m Metro Trains and Buses  Urban Delivery and Taxis 2 and 3-Wheelers Cars Bulk e-Fuels

Uncompetitive
*As ammonia or methanol **As e-fuel or PBTL ***As hybnd system

The Hydrogen Ladder, Version 5.0

Mid/Low-Temperature Industrial Heat Domestic Heating Power Generation Using Non-Stored Hydrogen

Source' Michael Lisbreich/Liebreich Associates, Clean Hydrogen Ladder,
Version 5.0. 2023 Concept credit: Adrian Heel. Energy Cies. LLBY 40



Innovation for a sustainable development

Mission driven innovations

Develop value chain

Technology (development)

VAR
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Innovatie
coalitie

Bedrijven

Q
 _—

Maatschappelijke Innovatieve Oplossing vertalen ) ) :
vitdaging technologie naar economisch Go2Market, incl. international

identificeren als oplossing verdienvermogen (support commercialisation)

applications (realise)




Ambition of the Innovation Coalition Hydrogen

1. Cheaper and more efficient production; green hydrogen price key

for succes of hydrogen transition
2. Higher cost efficient elektrolyzer; power to hydrogen

3. 0to less rare earth metals use (e.g. iridium); including long life time

for components

4. Development of nextgen electrolysers/ components; must fit in

existing production architecture

Catalyzing Change



Hydrogen in the region

INVESTIN Hydrogen
= eEGEE Brabant Hydrogen Eco-system
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Innovation Coalition Hydrogen

enabling technology for the world to
effectively produce and use green
hydrogen

Focus : development of equipment for
cost-effective hydrogen production.

Ambition: Develop and realize a robust
H2-High Tech Systems and Materials
ecosystem in Brabant based on an
innovative 2" or 39 generation elektrolyzer
(Alkaline (ALK/AEM), Proton Exchange
Membrane (PEM) and/or SOEC), produced
here using flexible manufacturing systems.

Goal: realization of a strong Brabant
supply chain and OEMs / system suppliers
with a world-wide position.
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Provincie Noord-Brabant

Brabant HTSM Hydrogen Region

Electrolyzer Eco-system Brabant

Legenda:

Rectifier cooling Assemblage

s alkaline

Bipolar plate PTL Electrode Membrane manufacturing
PEM: Ti coating PEM: anode with PEM: met catalyst
iridium ALK: diaphragm
Cathode with
platina

Stack/cel:

Nano
coatings

e reactors

Electroche
ext gen metal plates

Plasma Vapor Dep




H2 best practices

20FT CONTAINER

P2X test center Tilburg
Pitch: Tilburg Test Technology for a CO, neutral future

e )/ Adsensys

Product D

Spatial ALD tool (application of nano coatings Rectifier (important part of elektrolyzer that does the - + PaXtestce

to a surface; works atmospherically) from SALD power electronics; power input, conversion, current to o
water/membrane etc) from ProDrive

assignments
= Work force (
= Use generat
Liquide, ...)
= Strong on-si
Value Proj
» Testing of P.

« atrad

AS8 location

Alkaline elektrolyzer from VDL Hydrogen Systems

gt B ‘>»BOM
(system to produce green hydrogen) 22 3 -
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Example: Fluidwell scheme plant
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:
Outside hydrogen FAT test, location with tube trailers, compression, after treatment
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BLEND: Hydrogen Fieldlab and Talent development

TU/e 555 avans SUMMA =
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1. Blended LLO, mede via remote e = 2. Realiseren van een learning
energiesystemen: " - community met fysieke leer- en
* Electrolyser (PEM + Alk) [ demonstratieplaatsen te
+  Fuel cell Eindhoven, Helmond en Breda

Inclusief werkplaatsen voor
interdisciplinaire studententeams
(MBO-HBO-WQ)

*  Elektrische aanstuursystemen in voertuigen = g
+ llzerpoedersysteem *
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Strategic Perennial Marketing elektrolysers, NL-Germany

Clusterfase model Internationaliseren

Impact:
\'[ Realiseren clusters die structureel én zichtbaar
bijdragen aan maatschappelijke opgaven en
toekomstig verdienvermogen van Brabant

To position and profile Dutch Hydrogen |C
sector in Germany

0-Fase Start maken
+  Team

*  Proactieve acquisitie
« IR Innovatietours

«  Strategische acquisitie

» IR Innovatietours * Handelsmissies

+ Strategische acquisitie  «  Innovatiesamenwerking
* Handelsmissies

» Innovatiesamenwerking

bouwen

Promotie (BiB)

« Innovatie/ verkennings
missie

* Innovatiesamenwerking

Develop trade Brabant & Germany & &

Int. Marktverkenning «  Positionering

. . (marktvraag) « IR +  Trade plan (meerjarig
Enlarge Social cohesion between O VN i  Fuean
. f\c_t(‘\jeptar'; (Ready2GO) . /:(ggulis‘{tt‘ieepr);ilrtleenaa{ O% Trade/ Int verkenning > BOM
. »  Leiderscha . i uisiti ri ‘
e n te rp re n e u rS y *  Cluster orggmiseren . Ejﬁs;geg%igsen FI Acquisie ~ Cotaeischange

also with R&D/I centers ‘>»BOM
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Contact detalls

Paul Gosselink

program manager new energy

Brabant Development Agency (BOM)

T +31 (0)6 — 15 24 98 63

E pgosselink@bom.nl |

W www.bom.nl and www.brabantisbright.nl

Catalyzing Change
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http://www.bom.nl/
http://www.bom.nl/
http://www.brabantisbright.nl/
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