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Can we produce ,,green steel® with ,,blue hydrogen*?

Jorgo Chatzimarkakis, Secretary General
Elegancy, 8.10.2018 — Brussels




Fuel Cell & Hydrogen Joint Undertaking 2
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A portfolio of clean,
efficient and
competitive solutions
based on fuel cells and
hydrogen technologies
in energy and

transport



The Hydrogen Initiative: Energy Ministers open new cha
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We, the signatories of this initiative, gathered in Linz, Austria, on the 17th and 18th of September 2018,
collectively aim to maximise the great potentials of sustainable hydrogen technology for the
decarbonisation of multiple sectors, the energy system and for the long-term energy security of the EU.

Linz, Austria 18 September 2018



Hydrogen: Suddenly in the news all over the globe 3‘\ Eirope.

World premiere: Alstom’s hydrogen trains
enter passenger service in Lower Saxony

"This is a revolution for @Alstom and
for the #FutureOfMobility.

The world’s first #hydrogen #fuelcell
train is entering passenger service and
is ready for serial production”
emphasises Henri Poupart-Lafarge,
Chairman & CEO of Alstom

16 September 2018
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The Solution

Enable the renewable energy systemm — Decarbonize end uses

Help decarbonize

Enable large-scale Distribute .
renewables energy across transportation
integration and sectors and |

i regions .
power generation d . Help decarbonize

/ industrial energy use

Help decarbonize
building heat and
power

Act as a buffer

to increase
system resilience

\/ﬁ\ﬁ Serve as renewable
\

) feedstock

=3

Source: Hydrogen Council



3 Hydrogen

Sector coupling & sectoral integration g Europe

ELECTHICITY

TREANSPORT
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How to enhance market development? g Europe
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In order to reach this target investments are needed now

...requiring significant investments in
Hydrogen technologies are ready to be launched and scaled up... manufacturing facilities and infrastructure

USD billion, 2018-2030

Infrastructure investments
210 Market (project finance, corporate debt..)
+ «— Mmm:m — share (%) Cash _._<Q8.©m: Eo.aco:o.:. J<Qq.0@m:
flow refueling stations, distribution
(USD) (liquefaction plants, shipping, trucks,
pipelines)

\ Scaling up manufacturing

0 Time (corporate debt..)

Scaling up manufacturing for fuel cell
and components, new R&D for
components and new models

New business (venture
capital/equity)

Investments in end-use applications,
e.g., FCEV taxi and truck fleets,
financing of CHPs in buildings, ...

R&D Market launch Initial Mass
commerciali- market
Hydrogen today zation




Market through Projects of Common Interest (IPCEI) e Eirope.

Hydrogen storage project:
developments the next five years

etersburg
Stockholm

Frankfurt Gav
am Main 25 :
N B EPUBLIC
Stuttgart
Vienna
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Market through Financial Engineering 3€ Eroger
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Why we need to continue R&D

Hydrogen
Europe
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Start of
commercialization

Mass market
acceptability!

A

Power A In renewables-constrained countries
generation A In other countries
T [ A Forkiifts
u_,om..ﬂmma.,o: Mid-sized and large cars
City buses
Vans
Coaches
F Trucks
Trams and railways cars Synfuel for freight
ships and airplanes
Ressis
Passenger ships
B
Industry s oce' | 4. Medium-/low industry heat
- energy }ll A

High-grade industry heat

Building heating
and power

A

IBlended hydgrogen heating ’
. Pure hydrogen heating

Industry E-H A Refining
feedstock %P Ammonia, methand|

itk

A _umom_‘v

r

nization of feedstock*

A Production of methdnol, olefins and BTX using H, and captured carbon?

A Steel®

1M

s market acce,
3 DRI with green H,

Achievements of

FCH 2

Ambitions for

308

2 Markjt
4 Markjgt

35

Horizon Europe

v

2045

1 to replace feedstock
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. ‘ Hydrogen
Green steel as a new EU narrative g Europe

The EU evolved starting with coal and steel

,Green Steel“ redefines
Europe‘s global role

2020?

European Coal and

SteelCommuniky Treaty of Rome Treaty of Maastricht

1957

12




N H ydrogen

€ Europe

Shift happens!

Hydrogen enables you.

2 H <Q rogen

€ Europe

Contacts

Hydrogen Europe

Av. de la Toison d’Or 56-60, BE-1060 Brussels
Twitter: @H2Europe

Jorgo Chatzimarkakis

Secretary General
E-mail: j.chatzimarkakis@hydrogeneurope.eu
Tel.: +32254087 75

www.hydrogeneurope.eu




