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- A few guidelines before we begin

I We will use Slido for Q&A! To submit questions:

Step 1=_ Please note this meeting will be

Go to Slido.com recorded

Step 2: If you have any technicalissues,

Enter the code: CRIT3 send a message via the chat to the
host.

Step 3:
Submit your question, vote
on other questions!

Slido.com: CRIT3
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- Scene setting

Carsten Rothballer

Secretariat of the Initiative for Coal Regions in
Transition

Timon Wehnert

Secretariat of the Initiative for Coal Regions in
Transition
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- Setting the scene: An EU hydrogen economy — potentials for coal regions?

Hydrogen jobs in EU Coal regions?

Poll in the registration to this session:

Do you expect that
hydrogen related business models can create
a significant amount of new jobs in EU coal regions?

Yes No
Slido.com: CRIT3

Social media: #CoalRegionsEU
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- Setting the scene: Hydrogen in EU Energy Scenarios
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- Setting the scene: Future hydrogen use in different sectors

Hydrogen can serve as 160
140
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- Setting the scene: Future industrial hydrogen need in different regions

The need for hydrogen
will strongly vary from region to region

Demand hot-spots will be
* urban areas

* regions with energy-intensive industry

Regions with high renewable potential
can become providers of green hydrogen

Slido.com: CRIT3

Example: Hydrogen need in industry
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- Presentation of the EU hydrogen strategy and implication for Coal regions

Ruud Kempener

DG ENER, European Commission
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- Why now?

1. The EU needs to deliver on climate neutrality at the least cost, in line
with Green Deal ambitions

2. The energy transition needs to deliver on other objectives: security of
supply, jobs, industrial leadership

3. The energy transition presents significant investment opportunities for
Post-Covid recovery

Slido.com: CRIT3
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- Laying the foundation for a climate neutral energy system

The energy system today : linear Future EU integrated energy
and wasteful flows of energy, in one system : energy flows between users
direction only and producers, reducing wasted

resources and money
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- Laying the foundation for a climate neutral energy system

Energy System Integration Strategy Hydrogen

Strategy

A more circular and energy
efficient energy system
A full value
chain
approach
to upscale
hydrogen

A deep electrification of
consumption, based on
renewable electricity

The use of renewable and
low carbon fuels in hard-to-
abate sectors

"
Clean
Hydrogen
Alliance
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- The Hydrogen Strategy — A roadmap to 2050
-~ ™
- 6 GW of renewable hydrogen electrolysers

- Replace existing hydrogen production
- Regulation for liquid hydrogen markets
- Start planning of hydrogen infrastructure

~ ™
- 40 GW of renewable hydrogen electrolysers

- New applications in steel and transport
- Hydrogen for electricity balancing purposes
- Creation of “Hydrogen Valleys”

- Cross-border logistical infrastructure
- ;
.

e ™

- Scale-up to all hard-to-decarbonise sectors

- Expansion of hydrogen-derived synthetic fuels
- EU-wide infrastructure network
- An open international market with € as benchmark

o /
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- Application areas for hydrogen

Key subsegments

Segments

— Transportation
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- Hydrogen — an investment agenda

Next Generation EU, Invest EU, Cohesion Policy, CEF-E, CEF-T
ETS Innovation Fund, Horizon Europe

Transport

(HDV)
Hydrogen €13 BLN

Renewable electricity Renewable transport,

production hydrogen distribution,
and storage

€220-340 BLN €24-43
BLN €65 BLN

European Clean Hydrogen Alliance

Slido.com: CRIT3
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- Making it happen — an action plan for the hydrogen strategy

Full value chain approach, Actions oriented towards

An investment agenda

Boosting demand and
scale up production

Develop hydrogen
infrastructure and
markets

Research and Innovation

The international
dimension

Create project pipeline
€220-340 bln renewable power, €24-42 bln electrolysers, €65 bln infrastructure

Comprehensive terminology and EU-wide certification of hydrogen
Support schemes and CCfD for renewable and low-carbon hydrogen
Demand-side policies in end-use sectors

Planning of hydrogen transport, storage and dispatch infrastructure
Ensure access, develop liquid hydrogen markets and integrity of internal gas market

Scale up electrolysers
Develop hydrogen value chain
Innovative hydrogen technologies

International standards, regulation and definitions for hydrogen
Promote cooperation
Commission
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(D Start presenting to display the audience questions on this slide.



- Value chain for hydrogen, infrastructure, clean hydrogen:
the opportunities ahead

Hans-Joachim Polk
Member of the Executive Board at VNG AG
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ENERGIEPARK )
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CASE STUDY
BAD LAUCHSTADT PROJECT

Hans-Joachim Polk, Board Member VNG AG
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Project Set-up
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ENERGIEPARK )
BAD LAUCHSTADT
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Contribution to Energy Transition

* Reductionin CO2 emissions

 Storage of renewable energy

* Linking of sectors: use of wind power for
= Mobility (fuel cell vehicles)

= Chemicalindustry (green hydrogen as a
feedstock)
= Urban energy supplies (heat and power)
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Challenges

= Production costs of green hydrogen three times as expensive as grey hydrogen.

= (Costs for storage increase hydrogen price even more.

® The added environmental benefit of green hydrogen is not rewarded. Thus, customers are not prepared
to pay higher prices.

= Storage capacity in salt caverns is huge. Only high turnaround allows efficient operation. Production
volumes of green hydrogen are relatively low.

= Regulatory framework allows little scope for experiments.
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Hans-Joachim Polk
VNG AG

Hans-Joachim.Polk@vng

Production
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Thank you!
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- Value chain for hydrogen, infrastructure, clean hydrogen:
the opportunities ahead

Mara Bubberman
EU Public Affairs advisor, Northern Netherlands
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Hydrogen Valley’s
and HEAVENN

Transition to a

Hydrogen Economy

Mara Bubberman, EU Public Affairs
advisor, Northern Netherlands on behalf of
Patrick Chubben, New Energy Coalition

New
Enerrcsy

Coalition
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Where are we located? Enerzy
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Situation in the Northern ]:nNe?]L‘U.__y
Netherlands @ Coalition

Green Hydrogen

Economy in the
Northern Netherlands




New
e Enerzy
Just Transition Fund Coalition

Energy transition poses challenges:

- Largeenergyintensive cluster

- Exit Natural Gas extraction

- Greenhouse gas emissionreduction challenges

Dramatic loss of 20.000 jobs!!!

Targetregion for Just Transition Fund

- Research and Innovation - advanced technologies

- Deployment - Clean and renewable energy, efficiency, GHG
reduction

- Upskilling and reskilling of workers.



HEAVENN 1st Hydrogen Valley of Europe
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New
Hydrogen Investment Plan 2.0 Cnerzy

Coalition

NETHERLANDS
HYDROGEN
INVESTMENT
AGENDA

2.0

THE NORTHERN NETHERLANDS
HYDROGEN VALLEY AS
BLUEPRINT FOR EUROPE




New
Team up in Hydrogen Valley’s Lnerzy

Coalition

New ,
Enerey

Coalition

Resilient
Group
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New
Let’s team up! Cnerzsy

Coalition

Patrick Cnubben

p.chubben@newenergycoalition.org
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- Value chain for hydrogen, infrastructure, clean hydrogen:
the opportunities ahead

Marc Rechter

Co-Founder and CEO at Resilient Group
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¢Resilient
Group

Just Transition Platform Meeting
Coal Regions in Transition

Marc Rechter
Co-Founder & CEO Resilient Group
Co-Chair European Clean Hydrogen Alliance



From Innovation to Scaling up
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) Resilient
European GH2 Supply Chain Group
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Cross Domain Goals
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European GH2 Market Creation

Portuguese government confirms world
record solar price of $0.01316/kWh

The Portuguese government has revealed same of the preliminary results of the
national solar auction which closed on Tuesday. Antonio Delgado Rigal, chief
executive of energy forecasting service Aleasoft, said that the 15-year contracts

awarded in the auction were the key to understanding the reason of such a law price.
“This, eombined with the rights for 1and and grid connection guaranteed by the

- ‘auction, makes sttractive bidding at low prices. €1 OIM Wh
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Maximize Impact - Mega Project vs. Bottom-Up

PV-GH2-GNH3

Maximum Impact

New Industry /Jobsd Inve stment

Regional Project Development

Embed value creation
Decentralised Energy
Regional Roadmaps

Prioritise SME involvement

O Resilient Group



System of Systems Approach

Synergies across energy
sectors

Cost and fuel efficient system
and optimising the utilisation
and investments in
infrastructures

Conversion to other energy
carriers, e.g. molecules
(chemicals, gas, fuels)

Decarbonisation and system
Resilience

O Resilient Group



Demand vs. Supply - Balancing Act

DEMAND SIDE

Adoption by

Marketplaces for GH2 and the
related services

How to organise these?

Sandboxes, business models,
regulatory frameworks,
market design, economic
research, ete.

Technologies
Production, Conversion

Technology development scaling
up, Innovation

Demand:

» Socio-economic
e Financial

» Glocalrelevance
* Decentralisation

VS.

Supply:

* Scale

e Financial

» Centralisation

O Resilient Group



Example NRW Regional
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Example Interregional Roadmap

Roadmap Municipal & (InterjRegional
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European H2Va||ey
Ecosystem

Resilient
Group

GREEN!
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In Marc Rechter

y marc_rechter

Thank you.
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GTUUD FLAMINGO


mailto:m.rechter@resilientgroup.eu?subject=

- Value chain for hydrogen, infrastructure, clean hydrogen:
the opportunities ahead

Jakub Przyborowicz
ENTSO-G
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ENTSOG 2050 ROADMAP

ACTION PLAN

Enablers for Coal Regions transformation with Gas Grids

Just Transition Forum

Jakub Przyborowicz GAZ - SYSTEM, ENTSOG Representative

Brussels 17.11.2020
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ENTSOG 3 Pathways of transition with gas grids (Cegtsog

Depending on Member States and regional/local choices, gas grids can
facilitate coal-to-gas-to-hydrogen switch

ntsog

EF

ENTSOG 2050 ROADMAP FOR GAS GRIDS

BIOGAS

Figure 3: Principles for New Gases Transpartation,
ENTSOG, 2019.

To learn more about possible grids configurations you can visit watch this


https://vimeo.com/412350088
https://vimeo.com/412350088
https://www.entsog.eu/entsog-roadmap-2050
https://vimeo.com/412350088

entso
Infrastructure: Delivering Europe’s Future Energy Networks g; 9

« ENTSOG -
IncludeEUH2 )
backbonein ENTSO-E.S
TYNDP 2022 to cooperationon
4 0 connect clusters - Interlinked CH.
H: ) { CH Model

1 H

g\

« Methane,Blending and * Regulatory ° Smartergas
Hydrogen Pathways support for quality
will coexist and planning of gas management
interlinked grid adaptations services (i.e. new
for H2 & blends digital tools)

H2 clusters to be connected as soon as possible by infrastructure with open access — building on existing gas grids 50



Enablersfor Coal Regions transformation with Gas Grids @tg@g

While decarbonizing: Use the potential of existinginfrastructure and markets

For energy system integration Enablethe technology neutral level playingfield for all energy
carriers based onthe life cycle analysis and quantified CO2 emissions cuts

Discuss the optimal technological choices in local conditions with wider stakeholder
engagement

Prepare a clear frameworkfor projects promotorsin terms of availability of financial tools -
regional funds, central EU lending, Recovery and innovation frameworks

Allow for testing the business models and operating schemes withinregulatory sandboxes
allowing the NRAs for space to experiment and transfer solutionsinto their
regulatory/organizational practice.

https://www.entsog.eu/future-gas-infrastructure 5



Agenda for Decarbonising Europe’s Gas Grids Cegtsog
—

TSO’s asintegrators of energy
systems

P

Same market principles for all gases Delivering EU’s Future Gas
including H2 Networks, including H2

IncludeEU H2 backbonein
TYNDP 2022 toconnect
clusters

« Openaccess togrids & neutral
TSOs

«  TSOs as owners & developers of
H2 infrastructure

* TSOs as system integrators
for molecules & with electrons

- EU-wide GOs & certificates

linked to ETS ENTSOG & ENTSO-E

Interlinked Model

* Smart TSO services already
supportingclusters

* GHG assessment of all energy

. Cross-sectoral
carriers
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By integratinghydrogenandbiogas, gasgridswill become a key pillarinthe EU Hybrid Energy System 52



Thank you for your attention

Jakub Przyborowicz GAZ - SYSTEM, ENTSOG Representative

ENTSOG - European Network of Transmission System Operators for Gas
Avenue de Cortenbergh 100, 1000 Bruxelles

www.entsog.eu | info@entsog.eu

QIO


https://www.linkedin.com/company/entsog---european-network-of-transmission-system-operators-for-gas
https://www.linkedin.com/company/entsog---european-network-of-transmission-system-operators-for-gas
https://twitter.com/ENTSOG
https://twitter.com/ENTSOG
https://vimeo.com/entsog
https://vimeo.com/entsog
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1. Is a regional hydrogen strategy under
development in your region / the coal region
you know best?

(D Start presenting to display the poll results on this slide.
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2. To harvest hydrogen related business
models in coal regions -
where do you think skills and

(D Start presenting to display the poll results on this slide.
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Which kind of jobs do you expect that a
hydrogen economy could bring to EU coal
regions?

(D Start presenting to display the poll results on this slide.



Interactive discussion

Hans-Joaquim Polk
VNG AG

Mara Bubberman
Northern Netherlands

Marc Rechter
Resilient Group

Jakub Przyborowicz
ENTSO-G




- Conclusion

Carsten Rothballer

Secretariat of the Initiative for Coal Regions in
Transition

Timon Wehnert

Secretariat of the Initiative for Coal Regions in
Transition

Slido.com: CRIT3

Social media: #CoalRegionsEU

European
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Thank you

secretariat@coalregions.eu

Website

#CoalRegionsEU ==

Twitter: @Eneragy4Europe

DG Energy’s YouTube channels



mailto:secretariat@coalregions.eu
https://ec.europa.eu/energy/en/topics/oil-gas-and-coal/eu-coal-regions
https://twitter.com/Energy4Europe/status/1278326999195492352
https://www.youtube.com/channel/UC54-wrXsb11XOdqWcSi2_XQ/videos
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