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European Hydrogen Strategy European
Clean Hydrogen Alliance

Christian WEINBERGER,

Senior Adviser - Advanced Industrial Technologies
European Commission

DG Internal Market, Industry, Entrepreneurship & SMEs



EU and Hydrogen — helicopter view

EU Green Deal

achiving climate
neutrality in 2050
Around 50%
reduction by 2030

Hydrogen Strategy for a
climate neutral Europe

exploring the potential of clean
hydrogen to help the process of
decarbonising the EU economy in a
cost-effective way

Industrial Strategy for
Europe

* making Europe’s industry climate-
neutral by 2050

* maintaining our global competitive-
ness and a level playing field, while
enhancing Europe’s industrial and
open strategic autonomy

* shaping Europe's digital future

European Clean Hydrogen
Alliance

e co-operation platform for
European Hydrogen industry

* development of a significant
project pipeline

 delivering investments across
MS boarders



European

Commission
I

Hydrogen Strategy — 3 phases

* 4 GW of renewable hydrogen
electrolysers

* Replace existing hydrogen
production

e Regulation for liquid hydrogen
markets

* Planning of hydrogen infrastructure

-b

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

e Expansion of hydrogen-derived
synthetic fuels

* EU-wide infrastructure network

* An open international market with €
as benchmark

|

40 GW of renewable hydrogen
electrolysers

New applications in steel and
transport

Hydrogen for electricity balancing
purposes

Creation of “Hydrogen Valleys”

Croc<-bhord ical infractriictiire




Commission
I

Scaling up renewable hydrogen production

and in a transitional period low-carbon hydrogen, through:
e Supporting producers through support mechanisms

* Develop a EU-wide hydrogen infrastructure

Fostering Renewable hydrogen demand
and in a transition al period low-carbon for

e Supporting final customers

* Creating Markets for clean hydrogen




European
Commission

European Clean
Hydrogen Alliance

» Launch on 8 July

» Involving all active stakeholders in the clean hydrogen
ecosystem, bringing together supply and demand as well as
society/NGOs

» >900 members to date — more in the pipeline
Sign European Clean Hydrogen Alliance Declaration at :

https://ec.europa.eu/growth/industry/policy/european-clean-
hydrogen-alliance



https://ec.europa.eu/growth/industry/policy/european-clean-hydrogen-alliance

Mission

* build up a robust pipeline of projects

* establish an investment agenda

* Integrate the hydrogen value chain across Europe
 implement the new European hydrogen strategy

 Massively scale up production and demand for clean hydrogen

The blueprint estimates investments of €430 billion by
2030




The Alliance Round Tables

Put the focus on the specific issues of
the pillar & industrial subsectors

Chaired by CEOs
Including all stakeholder groups

Entrusted with building up the project
pipeline / possible IPCEls

ldentifying regulatory bottlenecks
hindering implementation

Defining dependencies on other RTs

Hydrogen Production

Transmission & Distribution

Mobility Applications

Industrial Applications

Energy Applications

Residential Applications



The European Hydrogen Forum

(1 Broad conference taking place on 26/27 November in
the context of the EU Hydrogen Week

1 Thursday = political level debates
 Friday = project day
 Virtual event with 50 match-making tables

[ Investor pitching and company presentations




Further information

European Clean Hydrogne Alliance declaration :

https://ec.europa.eu/qrowth/industry/policy/european-clean-
hydrogen-alliance

European Clean Hydrogen Alliance web-site :

https://www.ech2a.eu

European Hydrogen Forum :
https://www.fch.europa.eu/european-hydrogen-week

Hydrogen Valley information :
http://s3platform.jrc.ec.europa.eu/hydrogen-valleys



https://ec.europa.eu/growth/industry/policy/european-clean-hydrogen-alliance
https://www.ech2a.eu/
https://www.fch.europa.eu/european-hydrogen-week
http://s3platform.jrc.ec.europa.eu/hydrogen-valleys
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A sustainable energy future for Europe

Webinar DC Brain — Hydrogen 24.11.2020




Network and connections

Making connections: the power of the network

6 regional offices

eit ) InnoEnergy
) EIT \nnoEnergg is supported by the EIT,
Knowledge Innovation Community a body of the European Union
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.o - Z@ZB eakthrough Ener
Activities on hydrogen — the way forward @ nnoEnergy ugh Energy

. ) EIT mnoEnergg is supported by the EIT,
Knowledge Innovation Community a body of the European Union

European Green Hydrogen Acceleration Center. By 2025:
1200TWh (10%) 500.000 Extra Jobs Realised Investments: €100 billion

The systemic role of green hydrogen
In a zero-carbon energy system

InnoEnergy

Ecosystem European
Green Hydrogen
Acceleration
Center

Industry

Investors

Industrial projects
with impact

Please check our website for more details www.eghac.com



EIT InnoEnergy has a track record of investments
across the Hydrogen value chain

The systemic role of green hydrogen
in a zero-carbon energy system

40+ solutions for
Renewable
(PV, wind, tidal, wave) At scale Integration of renewables
to generate green hydrogen

Hysilabs
Ability to transport energy
HymEth ; throughout regions and sectors
"
S a4 | z
Decarbonize Decarbonize heating and Decarbonize industry Act as a renewable
(heavy) transport power for building heat usage feedstock
Atawe Sylfen Green .
) Vi yien, Liquid Wind
Celcibus HPS Steel

eit ) InnoEnergy
) EIT \nnoEnergg is supported by the EIT,
Knowledge Innovation Community a body of the European Union

InnoEnergy has invested in 20+ H2 related innovations across
the value chain in recent years, in different stages

of maturity. A sample, with their operation/
commercialization (industrial scale) date, are:

Hymeth: Electromagnetic electrolysis (2022)

Celcibus: Membranes for fuel cells (2022)

Hysilabs: Transport dissolved in liquid (2025) HYQABS
DC Brain — Al for gas and physical flows optimisation (2016) .593\
DCbrain :

Flexidao : Real time renewable tracking based on blockchain (2018' & _
Ye FLEXIDAO

Atawey: H2 infrastructure for mobility (2017) Py atawey

Sylfen: Long term storage off-grid (2018) Sylfen"”
HPS: Home Heat & Power for premium segment (2018)
Liquid Wind: Decarbonizing industry & maritime transport (NH4) (2023)

Green Steel : Green steel production with green hydrogen (2025)

Please refer to InnoEnergy.com for details on the assets



Raluca Vataseanu

Sales and Business Development Manager
InnoEnergy France

raluca.vataseanu@innoenergy.com
Cell phone: +33 6 45 95 86 33

<Eit INnNoEnergy
Knowledge Innovation Community

www.lnnoEnergy.com

EIT InnoEnergy is supported by the EIT,
a body of the European Union

Join us fo
26.11 -8B
12.01-F

And mee
TBB Berli
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Hydrogen is a key element in the
energy transition ...




By 2030, hydrogen could fuel ...

~1.0-1.5m ~300-700k

autonomous taxis autonomous shutties

vl
ol RS E35¢

~3.0-40m ~4-8k ~1 Twh

delivery trucks and  vertical take-offand  of backup power in
vans landing taxis (VTOL) data centers

.. amounting up to ...

i 0990
m\l‘ o | H2|: e
~5-7 m tons ~55-65 m

of annual hydrogen  fuel cells n use
demand
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.... but technical constraints
remain for its uptake:
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Advisory board

Jean-Paul Reich Patrick Achard Frangois Fesquet Pierre Casanova
former CSO at ENGIE Director of Research at President of an CEO DDH Partners
— PERSEE Mines Paristech economic interest group 6 Capital
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Timeline

2008)) 20154 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

First sales of release system
Sales &

Market Deployment
Market identification

Projects & w

Co-development

Finance Grant (0.5M€) Seed fundraising (2.5M€£) Serie A fundraising (20M€)




On-Going Projects
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HySilLabs' clients — Final users —
H.Producers 6* H, Consumers
—
HydeoSil dacharged = rowte “3.
bock \...’ '
: ALSTOM
-, > <
Liguid delivery Reloce - ’ A
HydroSil charged H, Applications

1'' step: Technology transfer 2™ step: Industrialisation and operation
4 Licensing of the process N Delivery of hydrogen using HydroSil \
Mq,.,, =3
o - energy * o P % ﬂ
HYSILABS  “iiaifee HysiLags @kgH, Charged Hydrosil b
'?“'}:"’ g om‘“ H, production plant with H, End users
_ ) \_ HySilabs’ charging process )
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Summary

1.The new challenges of the
gas industry

2. Afew words about Hybrid Al

3. Use cases

PAGE 2
DCbrain - Confidential



Your Challenges as a Gas Operator

Your day-to-day operations are changing drastically :

T New rules to comply with @ @ New injections = Trickier to manage
[ co. || -40% Carbon emissions by 2030 = More flexibility & dispatching
Carbon-Neutral by 2050 Gas quality data is crucial to operate
—° ) Regulators demand a high QoS @ Network integrity & developments
E@ Penalties & Bonus : -3% / +2% b Maintain assets & monitor 24/7

Millions of € paid each year Plan evolutions

Decarbonization is there, and you must get ready quickly

PAGE 3

DCbrain - Confidential



Injecting H2 into existing networks : interesting but challenging option...

Interesting option : S o
-®- Réseau électrique Electricité
« To store and transport « green f@ ----------------------------- ==
electricity » through PowertoGaz assets e
* Help the balancing of Power Network ~ @ — () e
.j .‘aur D 0

« With limited investment on existing
assets

But Challenging : @ T (@@ e
» Not the same chemical composition as S I
classical methane > Impact on asset ' - -
|nteg rlty Réseau gaz naturel ' az
* Not the same gas quality > impact on
network balancing , invoicing, Quality

of service

Stockage souterrain

g

@ Source :http://www.grtgaz.com/fileadmin/plaquettes/fr/2019/Conditions-techniques-economiques-injection-hydrogene-reseaux-gaz-rapport-2019.pdf
DCbrain DCbrain - Confidential



Summary

1.The new challenges of the gas
industry

2. A few words about Hybrid Al

3. Use cases

PAGE 5
DCbrain - Confidential



That’s why DCbrain created the most simple & reliable
Smart Gas Management suite

INES ASSET INES LOSS INES TRACK & INES SMART
MINING ANALYSIS FORECAST SIMULATION

DIGITAL TWIN / Core Hybrid Al Engine

ny

®)
A

DCbrain DCbrain - Confidential

PAGE 6



Focus on the track and forecast module

2 — Real time Anomaly detection

Reliable forecasting and tracking

1 — . .
capacities Static anomaly detection

Dynamic anomaly detection

Alerting through emails

Learning network behaviour through data

Complete datasets with physical models Customer profiling

Automatic fine-tuning of propagation
modelisation (gas quality tracking)
3 — Share informations with teams

Automatic modelisation of consumption
forecast per point T : =\ Create your own reports

Share your reports through PDF, URL,

Data integration (CSV or API) with billing / ) i R T API
monitoring tools b _

Automatic data cleaning (Error log)

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

n

@
A

DCbrain DCbrain - Confidential

PAGE 7



‘assical Solvers VS Al VS Hybrid Al ?
Why it is important to clarify ?

Classical Al

Use Artificial Intelligence to enhance the physical models
Automatic learning and/or configuration by experts

Few parameters models

Easy to understand

Extrapolable

Hybrid Al

Efficient models for optimisation

O DCbrain — Confidential




Summary

1.The new challenges of the gas
industry

2. Afew words about Hybrid Al

3. Use cases

PAGE 9
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Client Reference : FLUXYS
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roject (on going) : Track H2 propagation in the
quxyscg

network
The project: Our intervention: The result:
®* Define the propagation zone of the ® Integration of multiple data sources ® Gaz quality figure for each node
H2 depending on (Including GIS) to learn from the e e S e
e o s topology of the network and the
® H2 volume injection o < e ..
engaged volume Network visualisation

® Gaz consumption per consumer
P P ® Creation of a digital twin to visualise

* Other gasinjection the gas measures and the

propagation on the graph

® Fine tuning of propagation
algorythm

o
n
(p 1
=
(B R

11

O DCbrain — Confidential
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DCbrain

Thank you!

Doudja Kartobi - Business Developer

doudja.kartobi@dcbrain.com
+337 66810958

www.dcbrain.com
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Green Hydrogen certification
on blockchain

S FLEXIDAO



Context — The European Union has set new ambitious targets for e
renewable energy and other energy vectors to replace fossil fuels

The RED Il defines time and location

Hydrogen is expected to be one of between RE production and electrolysis

the main energy vectors of the future consumption as a critical point to certify
green hydrogen.”

* Renewable Energy Directive 2018/2001/EU & Energinet PtX Strategic Action Plan




Problem 1 - Time of production is necessary to prove the hydrogen is fn{
green: no existing certification mechanism can do it

1 year period sunny windy day calm cloudy day

renewable renewable
renewable energy
energy energy X
. . production
production production

total energy total energy total energy
consumed consumed consumed

Guarantees of Origin are based on annual accounting and balancing principles,
thus ignoring time of production. This flaw leads to 3 critical issues:

INACCURATE ASSESMENTS OF
INABILITY to prove that the hydrogen ENVIRONMENTAL TRANSPARENCY due
stock is green for real to the inability of accounting for time-
variations in grid carbon

MISPRICING issues due to the price of
electricity and the true value of the
hydrogen generated



Problem 2 — No transparency and visibility across the supply chain fn{

FL=XIDAO

Solar, Wind

Algea from ;

sunlight @/ ®

? 7

N 4

RENEWABLE

Biomass

\‘l

?
22
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Natural Gas
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Certifies green hydrogen production and e
distribution across the entire supply chain ‘ REAL-TIME CERTIFICATION FROM
through blockchain technology 2 RENEWABLE PLANTS TO ELECTROLYZER

TRACEABILITY OVER ENTIRE
H2 SUPPLY CHAIN

ALLOW STAKEHOLDERS TO
VISUALISE AND AUDIT ENERGY
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RESpring is the global leader in renewable energy tracking S

3 R='SPRING PARTNERS
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+3 24 9 +180

TWh/YEAR CORPORATE Countries CONNECTED
BUYERS ASSETS

Q www.flexidao.com



A new commodity is needed in the energy market for truly, zero-carbon e
electricity consumption

“We need fo add an hourly timestamp to GOs to increase the “100% renewable does not mean zero-carbon”

granularity — a monthly timestamp just isn’t enough.” Lucy Hunt of Why 100% renewable energy is not enough, Stanford 2019
World Business Council for Sustainable Development

EnergyTag ::::::
%i } FlexiDAO is among the founding
! members of EnergyTag - the first
global standard for high kWh and time

granularity RECs

Hourly RE credits are the only possible Started in June "20. Supported by +60
mechanism to support Power-to-Gas, players in energy sector, incl. Google,
Demand response, 24/7 procurement, efc. Microsoft, Air Liquide, 6 European TSOs

and many others

Q www.flexidao.com
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L\ Sylfen overview

v’ 3 signed pilot units

FRCTT o Cp NN S ST v' 2 signed sales

v" Founded in Grenoble in 2015 o § o
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v Staff- 18 sy B i s First product launches on the European market
v" Turnover 2019: 457 k€ f” 2 w»fj“’\"‘
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Sylfen General Presentation S)/lfen"



Q Turning local intermittent

energy supply into a reliable,
flexible and competitive
solution Down to 60 % reduction of energy

bills and CO, emissions compared to
actual grid-based energy

Syh‘enﬁ’

The Smart Energy Hub: a turnkey storage and cogeneration solution for buildings

Sylfenid



Q The Smart Energy Hub: a turnkey solution for buildings
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Q An hybrid system to store and supply back power and heat

Smart Energy Hub
| ‘ Sylfertd

logement
logement

3
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i
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[ Energy Storage Mode ] [ Energy Supply Mode ]
* Charging batteries * Discharging batteries
* Producing hydrogen (and heat) through reversible Solid Oxide * Producing power (and heat) through reversible Solid Oxide Fuel Cell
Electrolysis from:
* On-site stored 100% renewable hydrogen
and/or

* Natural gas, biomethane, other decarbonated gas...

P 'ﬁ Sylfen’s proprietary Energy Management Software : piloting smart multi-energy (power and heat) and multi-technology
aS e O ‘ (battery & rSOC) software from usages and renewable production forecasts.

Sylfenid



Q Sylfen go to market strategy

End of 2020

Beggining of 2021

End of 2021

* Create and develop the deal
flow through a global network
of partners in the building’s
value chain

* Develop on the local market
joint offers with privileged
partners (including joint
venture options) for studies
and/or the Smart Energy Hub
delivery and integration

Stage 3 : Market POC

Mid 2022

Stage 4 : Scale ramp-up

Demonstrate customer’s
value through first
contracted studies and
focus the market
development on most
promising local segments.
Share the turnover
generated by the studies
business with privileged
partners taking
responsibility for part of
the service

Deliver first demo
products units to qualify
local integration process
and partners adapting
to local regulations and
market conditions
(taxes, permitting, ...)
Create high visibility
units to attract more
customers

Accelerate the whole studies to hub delivery
process with a local value chain for market
access, technical integration, subsystems
supply, maintenance services

Develop sales on the following products
starting with Smart Energy Hub MP from mid
2022 on

We are looking for local partners who can provide access to local customers and knowledge
of local energy markets and specific regulations

Sylfen General Presentation

Sylfenid




m ouvernement Princier
Q Carmelha tower - Monaco S camiraort or wouics

m'i] Monaco .

HHHE Residential building R+9
:E: PV

Smart Energy Hub
(rSOC energy processor: 40 kW)

@ Principality of Monaco

Improvement of environmental performance and demonstration of
innovation for Monaco’s energy transition policy -
E3 label from the E+/C- experimentation » ; eg 1S

Introduction to SYLFEN | Hydrogen energy storage for buildings Sylfen"



Q The REFLEX project Pl Ladiind

m'i] Torino, Italia

HHHE Academic building: Environment Park
HH % PV + hydropower

Smart Energy Hub
(rSOC energy processor: 100+ kW)

@ Financement granted:
FCH2-JU programm (Europe)

Partners DTUT‘hia]
ER%{IRONMENT e a GPTG ch o e =z = le_ T3 = elcogen

Introduction to SYLFEN | Hydrogen energy storage for buildings S)/lfen"
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Q The GIFT project

m'i] Procida, Italia

BwE  City hall
@ PV

Smart Energy Hub
(rSOC energy processor: 40 kW)

@ Financement granted:
H2020 programm (Europe)

Qeuroquality Syh‘en'" ONTNU Partners Halogaland Kraft 31»;@' Comune di PROCIDA sty

Provincia di Napoli
0dit®D /A _ -
dll= xane ~ NESTER . 6 INTRACOM Harstad kommune == :
ARMINES = NESTER  TRIALOG oomews  1rel - —

_M hafenstrom

) SAPIENZA

4 JNIVERSITA DI ROMA

Sylfenid



Q Projects that did not work

Hydrogen for smart grid flexibility in Belgium

Partner : ORES (grid operator in Belgium)

Target call for financing : ERAnet

Pb : no funding possible for French company

—> ADEME was the funding window for French companies
but refused the project

Low carbon retail center thanks to H2 in Hungary

Partner : Bee Family office (owner of several retail centers
in Hungary)

No funding was found to fund the project

Several reasons possible: Hungary did not have clear
targets for energy transition at that time and therefore
few call for fundings on these topics, difficult funding of
abroad companies

Introduction to SYLFEN | Hydrogen energy storage for buildings Sylfen"
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November 2020 // Atawey H2 refueling stations

Atawey, a leading company in H2 refueling stations

Company
creation by
JM Amaré &
PJ Bonnefond

Products

Energy storage
solutions for off-
grid application
(telecom,
islands...)

Standalone energy
system coupling
batteries and H2
chain

Development of H2
refueling stations
(HRS) for H2 BIKES

HRS with/without
onsite H2
production (water
electrolysis),
distribution at
200b, 500 gr/day

Development of H2 refueling

stations (HRS) for CARS to initiate
H2 mobility project (fleet 1to 5

cars)

HRS with/without onsite H2
production, distribution at
350/700b, 2 kg/day

Development of H2 refueling
stations (HRS) for CARS to create
network of stations across

territories

HRS with/without onsite H2
production, distribution at
350/700b, up to 60 kg/day, public

HRS

Development of H2
refueling stations
(HRS) for LIGHT and
HEAVY duty,
SCALABLE solutions

Scalable HRS, from
100 to 200 kg/day
Scalable solutions

Staff:

Fund raising:
Turnover:
Product installed:
Key projects:

400 k€
4
BHYKE, CARGHO

15

1,3 M€
700 k€

6
MORBIHAN
ENERGIES

CONFIDENTIAL - Atawey property

18

1,2 M€

10

F1 CASTELLET
CIRCUIT

25

2,5 M€
18

LAST MILE
(>15 HRS)

)

30

1 M€

4 ME£ (forecast)

25+

ZERO EMISSION VALLEY
(20 HRS)

atawey

ANYTIME, ANYWHERE, ENERGY



November 2020 // Atawey H2 refueling stations

Market challenge (1/2)

Limited number of hydrogen vehicles available for sales and on the road
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Hydrogen refueling stations in
France
September 2020 : ~40 stations
open / ~45 in project
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Hydrogen vehicles on the road
September 2020 : ~450 cars / 10-20 buses
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November 2020 // Atawey H2 refueling stations

Market challenge (2/2)

Limited number of hydrogen vehicles available for sales and on the road

40 stations for 450 vehicles in France (not much better for other European
countries)

Region lle de France (Paris) : 5 stations for ~300 vehicles, 60 vehicles/station

Other parts of France : 35 stations for ~150 vehicles, ~5 cars/station

Mid term H2 mobility market 2023-2025 : 5 000 light duty vehicles and 200
heavy duty vehicles.

H2 refueling station objectives : 100 stations H2, ~2 heavy duty
vehicles/station et 50 light vehicles/station

& atawey

ANYTIME, ANYWHERE, ENERGY

CONFIDENTIAL - Atawey property



November 2020 // Atawey H2 refueling stations

Atawey’s positioning to answer today HRS market

Small and medium size hydrogen refueling stations

to initiate hydrogen
mobility at a reasonable cost (1 to 5 cars)

, dense coverage, at a well SLARY o
. . . ¥
adjusted investment expenditure &

(bikes, cargo bike, material handling
equipment)

ANYTIME, ANYWHERE, ENERGY
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November 2020 // Atawey H2 refueling stations

Refueling stations to initiate H2 mobility projects

Fleet of 1 to 5 cars

% atawey
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November 2020 // Atawey H2 refueling stations

Refueling stations to initiate H2 mobility projects

Fleet of 1 to 5 cars
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November 2020 // Atawey H2 refueling stations

Refueling stations to create network across territories
Refuel fleet of 100+ light vehicles and few heavy duty vehicles

R




November 2020 // Atawey H2 refueling stations

Refueling stations to create network across territories
Refuel fleet of 100+ light vehicles and few heavy duty vehicles

La Région
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November 2020 // Atawey H2 refueling stations

25 H2 stations sold, 18 in operation
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Knowledge Innovation Community

EIT InnoEnergy is supported by the EIT [y
a body of the European Union [y

Join us for our next webinars:

26.11 - Benelux (In dutch & English)
https://itanks.eu/event/itanks-waterstof-update/
12.01 - France

And meet InnoEnergy innovations in person at
TBB Berlin - 3-4 Nov. 2021
https://tbb.innoenergy.com/about/

N
DCorain

Join DCbrain for our next webinar:

08.12- How European cooperation will

pave the way for an easier Hydrogen
implementation?
https://app.livestorm.co/dcbrain/how-
european-cooperation-will-pave-the-way-for-
an-easier-hydrogen-implementation



