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FCH ﬂ Hydrogen

Fuel Cell & Hydrogen 2 Joint Undertaking g Europe
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Hydrogen Roadmap for Europe c pydrogen

BESIDES CO, ABATEMENT, DEPLOYMENT OF THE HYDROGEN ROADMAP ALSO CUTS LOCAL
EMISSIONS, CREATES NEW MARKETS AND SECURES SUSTAINABLE EMPLOYMENT IN EUROPE

2050 hydrogen vision

:4 :\\ °° O O O
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~24% ~060 Mt ~EUR 820bn ~19% ~9.4m
of final energy annual CO, annual revenue reduction of local jobs (hydrogen,
demand’ abatement? (hydrogen and emissions (NO,] equipment, supplier

equipment) relative to road transport industries)?
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Hydrogen Roadmap for Europe g Europe

HYDROGEN TECHNOLOGY EXISTS AND IS READY TO BE DEPLOYED

A Ambitious scenario

Today 2020

/\ Business as usual scenario  Start of commercialization A Mass market acceptability’

295 30 39 40 2045

@ Transportation

W Forklifts

City buses | large cars

m : Trams/railways

Coaches Synfuel

|

I #‘rﬂrucks [freight ships and aviation)

! m

i Msmau cars

A/\EE mCHPS? | | | |
& f f + /. Blended hydrogen heating |
| ' : [ }
| Pure hydrogen heating | & : AN
Low/medium industry heat ! ! feee | ! A ! VAN
Industry heat | .
nauistry hea High—gfade industry heat A : E : 7\
Alﬂlh M Existing: refining, chemicals [production of ammonia, methanol, and others), metal processing |
Industw ) | | | | | |
5
@ feedstock Ccu [Imethanot, olefins, E?TX]
Slteelma king® | | | fﬁ
! | | | | | |
= Power Power generation,| | | | |
@generation balancing, bufferingl 06 | + i | | a



Hydrogen

Hydrogen Valleys: H2 in The Netherlands Europe
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Europe

EU Legislative Framework & Financial Tools

Sector Requirement Financial Tools

Legislative Tools

Hydrogen’s role

Transport -CO, reduction 1. Renewable Energy Directive  Enhanced use of Union -H2 as a fuel
_ (RED2) funds, including ¢
-PM/NO, /SO, reduction ) Fuel Quality Directi additional funds to -H2 made fuels
. Fuel Quality Directive . - e
-Integration of RES d fauhtaEe ajusttransition  _Renewable hydrogen for
3. CO2 emission standards (RED2) refineries
4. Clean vehicle Directive
5. Alternative Fuel Infrastructure
Directive
Energy- Decarbonisation EU ETS Modernisation Fund / Renewable / low - carbon
intensive Innovation Fund hydrogen as feedstock
industries switch
Gas/Heating Decarbonisation (to 1. Renewable Energy Directive Possibly CEF Energy Renewable / low - carbon
remain a player) (RED2) e hydrogen as feedstock
Integration of RES 2. Upcoming Gas Regulation Fuel cell as energy
(2020) converter
Power Storage / ancillary services 1. Renewable Energy Directive RED2* Rapid response
] ; (RED2) electrolysers + Sectoral
Integration of RES N . Integration
2. Electricity Market Design




Gas Market Regulation (next battlefield) $ Furope

* Prepared now but presented beginning 2020
* Itwill be a Regulation and not a Directive
* Content:

1. One part of the package will be mirroring the electricity
market (retail).

2. Another part of the package will mostly cover the future
content of the gas grids

— Hydrogen Europe to publish its Vision paper




Hydrogen

Vision structure \v Europe

1. Our political goals
(COP21, LTDS2050, complementary H2 and Gl, jobs, SoS)

2. Creating a market for H2
(H2 key role, introduction of Gl)
3. Roleof Glin an H2 economy

(RES integration, transport, # in elec. and H2 costs, volumes, etc., sectoral integration, role of TSO/DSO)

4. Barriers and hurdles

(gas grid readiness, storage facilities, end-users, HyLAW)

5. Need for aregulatory framework

(Definitions, Certification, injection harmonisation, ownership, mapping of coupling possibilities, remuneration mechanisms, state aid
guidelines revision,)

6. Conclusions
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The need for a regulatory framework for gas/H2 «gJ curope

Definitions

Renewable Hydrogen
Low-carbon Hydrogen
Synthetic methane/gas
Power-to-gas
Power-to-hydrogen
Biomethane

Fuel cells

Sectoral integration

Sector coupling

Ownership

Regulated vs. unregulated
. Role of TSO/DSO

P2G vs. P2H (market
. differentiation)

Regional specificities

Etc.

H2 Market + Quotas

: Introduce the possibility for
- the creation of a specific H2
. market design in a review

- clause, depending on

. market update across

- applications

Proposal for Renewable
. gas/H2 quotas per decade
.~ until 2050

Remuneration

/
Support

Market creation through
. support:

FiT, CfD, Auctioning, etc.
What about missing energy

. transition costs to be
. internalised?

Call forissues under
CEP to be clarified in
Gas Package

e.g.: ESvs. Si
definition

10



Important Projects of Common European Interestfy Forope.
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Important Projects of Common European Interestsg curope
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Important Projects of Common European Interest@ Furope
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Important Projects of Common European Interestfy cirope.
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Contacts Jorgo Chatzimarkakis

Hydrogen Europe Secretary General

Avenue de la Toison d’Or 56-60 E-mail: j.chatzimarkakis@hydrogeneurope.eu
1060 Brussels Tel.: 0032254087 75

Belgium www.hydrogeneurope.eu
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