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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
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Europe’s decarbonised vision & reality g Europe

EU CLIMATE AND ENERGY FRAMEWORK

“l want to reform and
reorganise Europe’s energy
policy in a new European
Energy Union.”

0-95% CO2 REDUCT!
0% AIR POLLUTION

0% CO2 REDUCTION
7% REN. ENERGY SOUR
7% ENERGY EFFICIENC

0% CO2 REDUCTION
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Sources: European Commission
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Europe’s decarbonised vision & reality 3€ Europe

FIGURE 1 - THE SCALE OF EUROPE’'S DECARBONISATION PROBLEM (MtCO,e)
4,046

Other
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Heat
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Source: 2016 National Inventory Submissions (Common Reporting Format) for EU, Norway and Switzerland.

Sources: Poyry point of view, fully decarbonising europe’s energy system by 2050, May 2018
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Decarbonising Energy Systems y Europe

Easy «——complexity to decarbonise — Hard

Transport

Power

Industry

Heat

Sources: based on Equinor, 2018 Multiple technologies to address the challenge
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3 Hydrogen

7 roles of hydrogen need to be acknowledged S Europe

Enable large-scale
renewables
integration and
power generation

Distribute
energy across
sectors and
regions

- Actas a buffer
uuu. to increase
system resilience

=

l(

Help decarbonize
transportation

Help decarbonize
industrial energy use

Help decarbonize
building heat and
power

Serve as renewable

feedstock : steel,
refineries, chemicals

SOURCE: Hydrogen Council .
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Hydrogen for the Gas sector e Europe
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Hydrogen for the Power sector g Europe

SMR

Natural Gas

CO, Ship to Storage

CO, Pipeline to Storage
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Source: Equinor, 2018
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Hydrogen for the Refining sector S Europe

() REFHYNE

One of the largest hydrogen electrolysis plant at Rhineland
refinery, Germany.

4 t H2/day (1% of demand)

With a peak capacity of 10 megawatts the hydrogen will be
used for the processing and upgrading of products at the
refinery’s Wesseling site as well as testing the technology
and exploring application in other sectors.
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Hydrogen for the Steel sector g Europe

ron ore H2FUTURE Project: Green Hydrogen for Steel Industry © @
pellets H2FUTURE
— Green Hydrogen
« 6 MW Siemens PEM electrolyser system at the voestalpine steel plant in Linz, Austria
H,*+H,0
Ivaaows %NQ water + Industrial integration of renewable hydrogen production in the steelmaking process

/

26-month demonstration of the electrolyser system, in particular
« Prequalification for power reserve markets (primary, secondary and tertiary control)

Fe,0;+ Hy= 2Fe0 + H,0 + Integration of the electrolyser system into the steelworks operation
« Commercial operation on the power reserve and spot markets
FeO + H,=Fe +H,0 * Quasi-commercial operation with revenue streams from both hydrogen and power

« Accompanying analysis of different operation modes, impact in the steel and fertilizer industries

Wy Eectrici @\%
Hydrogen ty 'y
om_im_a_ © T CSEMENS ST GREEN
ﬁ , ZECN,  HYDROGEN
A\\
. Vel
Crude steel ‘ scrap <oqv:=a \Nv = (,\N A
rude stee ol |
m\m/a e .Q /m:wi wum
see also: =t O

_qas__.:.__ “&;

HYBRIT: SSAB & others (Sweden)

13
SALCOS: Salzgitter & others (Germany)



Sectoral Integration = System Efficiency
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Europe

ELECTRICITY

LvQ '!l-halnq

SYSTEM OPERATOR(S)
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Ten-T Corridor North Sea-Mediterrenean
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Ten-T Corridor North Sea-Baltic: “H2-backbone”

Hydrogen storage project:
developments the next five years
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2050: How gas networks will participate in the energy 3 Hydrogen
gaz &

transition Europe
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Electrolyse
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2050
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40 GW Electrolyser Alliance 9 Erong

European Green Hydrogen Action

Production Infrastructure

Electrolyser Alliance Naturalgasinfrastructure conversionto
40GW in 2030 hydrogen;

Backboneready in 2030

Regional European
Hydrogen Implementation

Markets

Hydrogen market development roadmaps;
* Feedstock (petrojchemical industry

*High temperature heat industry

* Mobility

sElectncity Balancing

*Heating houses and buildings

Policy and Regulations

Hydrogen Market Design;
*Hydrogen market regulations
sHydrogen quality standards
*Hydrogen safety regulations
*Hydrogen human resource agenda
23




Want to know more?

Europe
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10.07.2018
Europe’s Deep PRy
Decarbonisation: \7
Solar+Hydrogen e
b COME FOR THE
HYDROGEN
STAY FOR THE
PARTY!
0 : 2018 EUROPEAN

LZERO EMISSION BUS

CONFERENCE

November 27 & 28th

Cologne *
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