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WHY THE NETHERLANDS SHOULD LEAD THE TRANSITION
TOWARDS A SUSTAINABLE ENERGY SYSTEM




'"WARMING.

ACCELERATION IS NEEDED TO STAY UNDER THE 1,5°C GLOBAL

GLOBAL ENERGY RELATED CO2 EMISSIONS, GTCO2 PER YEAR

2030: 1.6°C carbon budget exceeded
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Delayed Transition

Reference Case

Source: McKinsey Global energy perspectives 2021 (link)
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https://www.mckinsey.com/~/media/McKinsey/Industries/Oil%20and%20Gas/Our%20Insights/Global%20Energy%20Perspective%202021/Global-Energy-Perspective-2021-final.pdf

) INTERNATIONAL COOPERATION OF LEADING INSTITUTES
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Source: TNO (2020) European RTOs: accelerating development of electrolysis (link)


https://www.tno.nl/en/about-tno/news/2020/11/european-rtos-accelerating-development-of-electrolysis/

HOW CAN WE ACCELERATE?

HySpeedinnovation how the research institutes accelerate green hydrogen  Gw green
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(3) Monitoring
performance of
subsidized pilots

Results: Faster
learning curves

(2) Set clear quality

(1) Connecting

hydrogen labs standards
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INNOVATION IS ESSENTIAL FOR COST REDUCTION

HySpeedinnovation how the research institutes accelerate green hydrogen  Gw green

hydrogen

) To reach the needed electrolyser cost reduction novel materials,
and components are required

) A complete new supply chain is needed to meet the future
demand. Support innovative newcomers

) Work on the 2nd generation electrolyser systems is crucial

(1) Connecting
hydrogen labs

Create a strong European R&D infrastructure
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-85% IS EXPECTED

Hyrogen production cost (USD/kgH2)
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Source: Irena (2020) Green hydrogen cost reduction: scaling up electrolysers to meet the 1,5 C Climate goal (link)

» COST REDUCTION POTENTIAL GREEN HYDROGEN

Increase value of
green hydrogen!
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https://www.irena.org/publications/2020/Dec/Green-hydrogen-cost-reduction

) ELECTROLYSER SYSTEM COST ESTIMATE
COST REDUCTION BY STANDARDISATION AND REMOVING INEFFICIENCIES
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0 This is the cost reduction achieved
@2020 @Scale purely by efficiency (no innovation)
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) ELECTROLYSER SYSTEM COST ESTIMATE
COST REDUCTION BY (TECHNICAL) INNOVATION

1000
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300 B Equipment & manufacturing

Further cost reduction
needs innovation

700 W Power electronics
600
500 f====mmees :
400
SO - B R
200

100
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COST REDUCTION ELECTROLYSER SYSTEMS
WHAT DRIVES COST REDUCTION

1%t Generation 2" Generation 3rd Generation
4 - 7 €/kW
2 B - |
— Cost reduction is achieved by:
* Marketvolume
2 _-»Improved components -
£ (< Breakthrough technology
R&D impact & focus
2
i
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DEVELOPING THE HYDROGEN SUPPLY CHAIN

Industrial value chains of (green) hydrogen

I1l. Hydrogen production supply chain

H> Hydrogen

Hydrogen
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electrolyser components
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Faraday

Electrolyzer Innovation
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DEVELOPING THE HYDROGEN SUPPLY CHAIN

PEM shortstack Membrane
ﬂctro Catalyst (cathode/anode)
= Membrane electrode assembly (MEA)

Stack assembling

Power electronics

Gas in-/outlet
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Current collector/Porous Transport Layer

Proces water in-/outlet

Flow field plates
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DEVELOPING THE HYDROGEN SUPPLY CHAIN
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ELECTROLYZER MAKERS PLATFORM NL
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Source: TNO - FME (2020)
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Electrolysers—epportunities for the Dutch manufacturing industry 2020 (link
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https://www.tno.nl/en/focus-areas/energy-transition/roadmaps/towards-co2-neutral-industry/hydrogen-for-a-sustainable-energy-supply/opportunities-for-green-hydrogen-for-the-manufacturing-industry-investigated/

) REQUEST FOR STRONG KPI'S

HySpeedinnovation how the research institutes accelerate green hydrogen  Gw green

hydrogen
) Set high technology performance standards in
European and National hydrogen tender

e specifications
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- ) Safety, performance and environmental footprint
A should be important parameters
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) Stimulate the harmonization of technology
standards, test protocols and benchmarks

(2) Set clear quality Maintain technology
—_— :
standards leadership
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) CURRENT ELECTROLYSERS ARE USING SCARCE MATERIALS
STRATEGIES FOR CIRCULARITY NEEDED

% of CRM global annual supply used as a result of each strategy

CRM Scenario 4 + ST + 52: + 54: + 55: + 56-9:
base case reduction substitution higher extended recycling
productivity lifetime
Iridium 106% 5% 106% 1% 80% 106%
é Tantalum 33% 2% 33% 22% 25% 33%
Platinum 24% 0.1% 1% 1% 20% 23%
Raney-Ni 0.4% 0% 1% 0.1% 0.3% 0%
0
<
Nickel (class 1) 3% 3% 3% 1% 2% 3%
Cobalt 0.1% 0.1% 0% 0% 0% 0.1%
minnovation
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| Source: TNO((2020) Green hydrogen economy in the EU The critical material perspective. Strategies for reduction of critical materials in electrolysers (link)


https://voltachem.com/news/the-materials-issue-of-hydrogen-production

THE FIRST DEMO PROJECTS SHOULD ACT AS A CATALYST

HySpeedinnovation how the research institutes accelerate green hydrogen  Gw green

hydrogen
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) Develop a shared direction and common frame I ! l X
of reference for technology development

) Implement an Open Access policy for
aggregated data sharing and learnings. h

.
) Make this mandatory for all subsidized projects h

(3) Monitoring

performance of
subsidized pilots
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» CAN WE LEARN FASTER?
SMALLER UNIT SIZE = HIGHER LEARNING RATE
- @ Technology category
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https://www.sciencedirect.com/science/article/abs/pii/S2542435120301252?via%3Dihub

STRONG EUROPEAN INNOVATION ECOSYSTEM

RESEARCH ORGANISATIONS PLAY A KEY ROLE

Category 1

M SMEs m PCs
W RTOs MEIS

70 green Hydrogen projects
2003-2019

Public co-funded (FP6, FP7,
H2020)

Nodes (circles) represent
organisations and the size
number of partnerships

Lines show partnershisp
between projects
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) 2 GW ELECTROLYSER CONVERSION PARK ROTTERDAM (NL)
FIRST GREENDEAL PROJECT 200 MW ELECTROLYSER
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Source: Port of Rotterdam





https://www.tno.nl/en/focus-areas/energy-transition/roadmaps/towards-co2-neutral-industry/hydrogen-for-a-sustainable-energy-supply/faraday-lab-optimising-and-scaling-up-electrolysis/

