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Hydrogen in the EU Energy Policy?
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Hydrogen has become a hot topic!

s gsm o #hydrogen4climate
== Commission

Hydrogen

for Climate Action

How to kick start the EU Hydrogen Industry

to achieve the EU climate goals?

9 October 2019 - Brussels

m Hydrogen

Europe www.hydrogen4climateaction.eu




ﬂ Hydrogen

Why Hydrogen for Climate Action? \gJ Europe




°erge o m Hydrogen
Difficult to increase renewable shares g Europe
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The European Gas Grid - cheap transport of H, g turope
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Global Conditions for Renewable Hydrogen

m Hydrogen

Europe

Source: IEA, 2019

Long-term hydrogen production costs from solar & wind systems

USD/kgH,

B <6
B 16-18
Bl 18-20
B 20-22
B 22-24
Bl 24-26
B 26-28
B 28-30
1 30-3.2
32-34
34-36
36-38
3.8-40

>40



Who can do the job?

MOBILITY

S X

N ¥

w'N
:"lh’

INDUSTRIAL
HUBS

INTERNATIONAL

TRADE s

LN

‘EJ‘ %, §\ "‘.

Source: IEA, 2019



Hydrogen can help to reach the targets G Forope.

2030 FRAMEWORK FOR CLIMATE AND ENERGY
AGREED TARGETS

GREENHOUSE CLIMATE IN

RENEWABLE ENERGY INTER- coz
GAS EU-FUNDED
EMISSIONS EMERGY EFFICIENCY CONMECTION PROGRAMMES FROM:
2014-2020
2020 20% 2 0% 2 0% 10% 20%

2030 2 32% > 32.5%

Upwards revision clause by 202 3



Targets to become even more ambitious

ﬂ Hydrogen

w Europe

“I want Europe to become the first climate-neutral
continent in the world by 2050. To make this happen
(...)

we must go further. We must strive for more. A
two-step approach is needed to reduce
CO, emissions by 2030 by 50, if not 55%.”

 Green Deal for Europe during first 100 days in
office.

* First ever European Climate Law which will set the
2050 target into law.

Statement
in the European Parliamen,
16.07.2019




Hydrogen

Hydrogen has become a hot topic! g Furope

“Hydrogen could be a huge opportunity
for our economy”

“It is not that difficult to use gas
infrastructure to import [green] hydrogen
using gas infrastructure”

“we need to protect our industries and
[...] help them free themselves from fossil
fuels, for example when hydrogen is used
in the manufacturing of steel”

Frans Timmermans - Executive Vice President-
Designate of the European Commission —

Responsible for Europe’s Green Deal




Hydrogen

Hydrogen has become a hot topic! w Europe

“I want to examine how we can best make
the gas regulatory framework and
infrastructure fit for the future, contributing
to decarbonization through the use of low
carbon gases such as hydrogen”

. ‘; _ /X\ ; “If we are talking about gas, in the future
| we are taking about bio-gases and hydrogen

Kadri Simson - Commissioner- that can help us for sector coupling”
designate, Energy




Current CO2 legislation - H2 role @ Eorope.

Sector Requirement Legislative Tools Financial Tools Hydrogen’s role
Transport -CO, reduction 1. Renewable Energy Directive (RED2) CEF transport/blending  -H2 as a fuel
-PM/NO, /SO, 2. CO2 emission standards for LDVs/LCVs -H2 made fuels
reduction o
3. CO2 emission standards for HDVs -Renewable hydrogen for
-Integration of ) ) ) refineries
4, Clean vehicle Directive
RES
5. Alternative Fuel Infrastructure Directive

Energy- Decarbonisation EUETS Renewable / low - carbon
intensive hydrogen as feedstock
industries switch

Gas/ Heating Decarbonisation 1. Renewable Energy Directive (RED2) Renewable / low - carbon

(to remain a . . hydrogen as feedstock
player) 2. Upcoming Gas Regulation (2020-2021)
Fuel cell as energy
Integration of RES converter
Power Storage / ancillary 1. Renewable Energy Directive (RED2) Rapid response
services electrolysers + Sectoral

2. Electricity Market Design Integration

Integration of RES

13
* Not an exhaustive list



Current legislative framework: Many gaps! $ Furope
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ﬂ' Hydrogen

Way out: Climate Act & Green Deal \gJ Europe

A new Circular Economy Action Plan

® Strategy on the sustainable use of chemicals
Biodiversity Strategy for 2030 l ® Cean Air and Water Action Plans

Transitionto a
Circular Economy

Preserving Europe’s
natural capital

A zero pollution Europe

® TBD with the
COMmmMussIoner-

dessgnate :
s Sustainable Transport Farm to Fork S orm to Fork Strategy
European ® Vision for Inclusive
* Revising 2030 Achieving Climate Green The transformation of Rornl Arsia
Climate targets Neutrality agriculture and rural areas ® Africa Europe agenda |
* Extending ETS
* dimate Pact Dea' l
* Oimate Law
*  Carbon Border Tax
Clean, Reliable and Towards a modernised and e
N CAP reform proposa
Affordable energy simplified CAP

Review Energy

Legislation

*  European
Eramework for gas Leave no one behind

Review Energy ; : .
Taxation directive F ghcseleanls the transition (Just Trans;tion)

® European Investment Bank as European Climate Bank ® just Transition Instrument, including the Just Transition Fund
® Sustainable Europe Investment Plan ® Mainstreaming the Just Transition in the MFF

® Green Financing Strategy

® Mainstreaming dimate transition and sustainability in the MFF

15



Key aspects of a successful market design G Furope

1 2

Define aspiration and Incentivise a level

strategic orientations of decarbonisation

16



Tools

Bio-Methane
10% by 2030
)')%! S0%: ‘ly 2050
{based on gas
demand decline)

Hydrogen
15% corbon - free
by 2030 and
100% by 2050

National basod

syulem

Ko P
mass - balancong
approach

. POLICIES/ IS TRUMENTS

. CERREs Report Recommendatio

. Other options

largets
not needed
or optional at
natonal level

EU-WIDE
TARGETS

TRACEABILITY &
CERTIFICATION

EU standards

for o -methane

Interchangeabla

systems

Re - assess need
for mass-balancng

Production support,
obligations on
retallers or through
Lax exempbons

Schemes should
be on competitive
tendenng

SUPPORT
SCHEMES

ACCESS
T0 THE
GRID

™ nlll"' WSS
guaranteed
until 2030

No support

needed

i H-,‘l'lcn)rll
SAmMe support
as others

ENscoumt on
contnbution hixed
costy

Moty aconss
n e of
Congestion

m Hydrogen
w Europe

Source: CERRE 2019



. ﬂ Hydroge
CO, regulation on cars and vans S Europe

18




Cars - future challenge

Average CO, emissions from new
passenger cars registered in the EU in 2025

will have to be 15% and in 2030 30% lower
compared to 2021 (starting point 95g CO,/km).

In 2030
30%




Vans - future challenge

Average CO; emissions from vans
registered in the EU in 2025
will have to be 15% and in 2030 30% lower

compared to 2021 (starting point 147g CO./km).

In 2030
In 2025 30%

159%




Europe

We are working on it! $ Hydrogen

H2Haul -
decarbonising
freight transport
with fuel cell
trucks




Refulling >150 stations T Hydrogen
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IPCEI (1)

H2-DEMAND:

1000 Trucks
5000 City Bus
10.000 LDV

2 Fertiliser
2 Refinery
2 Steel

Oslo

Livorno
Rom

Nirnberg

Orebro .~ Helsinki

Femern Bzlt
Rostock

Berlin

Miinchen

Hydrogen

w Europe




IPCEI (1)

STRATEGIC
H2-EQUIPMENT:

1 Liquefaction
1000 H2 Stations
20 GW Electrolyser

FC Stacks
H2 Tanks
Mobility Platform

Oslo Orebro Helsinki fl Hydrogen
Stockholm G Europe

Femern Bzl
Rostock

Berlin

Nurnberg
Miinchen

Livornao

......
.



Strategic Infrastructure 5 tiregen

Power-to-Gas Salt caverns for H2 storage

25



Nearly any TEN-T Corridor can be chosen




Possible H2 demand in Europe (‘v Hydrogen

SN, e

4 Steel

4 Refineries

2 Fertiliser



o o 0, 0 o ﬂ Hydrogen
Possible production capacities in Europe @S Europe

> i, ai0d0 = :
%? % H2 Refuelling stations

H2 Tanks

Fuel Cell Stacks

H2 Auto Platform

Electrolyser factory
Power-to-Gas

LOHC

H2 Liquefaction

28



ﬂ Hydrogen

Accumulated capacity through IPCEI \gJ Europe

Important Project of Common Europe Interest (IPCEI)

* Industrial policy aimed at supporting Strategic Value Chain: Hydrogen Technologies & Systems

 Financial support through exemption of State Aid Rules for approved projects
« 1 conferenceon 09.10.2019

* 11 projects presented >> more to be added e

for Climate Action

65 billion € total investment

* 35 Mio tons of CO, savings per year
* 30 GW of Renewable Energy

* 120.000 Hydrogen powered vehicles
* 1300 Hydrogen refuelling stations

e 22 Member states covered

www.hydrogen4climateaction.eu

29


http://www.hydrogen4climateaction.eu/

ﬂ Hydrogen

Plenty of Studies on H2 \gJ Europe

gt T8 A S etwee
\iﬁ‘.:‘.’.":: Y SINTEF
deep decarbonization A N m 388 = SRR HYDROGEN
ety 0 s fcatrmt ' ROADMAP
Report | >

Mydrogen for Europe

The Future of
Hydrogen

30



ﬂ Hydrogen

w Europe

THE FUT AFTER THE END
ﬂ GTART , OF THS
Hydrogen IMMEDIAT X Y| PRESENTATION

w Europe

Contacts

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



https://twitter.com/H2Europe

B i -
ack up slides - Let‘s go hydrogen! -
/ oropg




Overview of trucks offer

ﬂ Hydrogen

w Europe

@l Hyundai- 1,600 trucks by
DAF/VDL - Benelux 2025 in CH Switzerland

NIKOLAITRE

Scania 27t

In Europe

Green GT/KAMAZ
- 40t in CH

+ hydrogen
refrigerated
semi trailer

Worldwide

Nikola -
>1,000 pre-
orders + 700
HRS USA

QCREAT NGAZERU messmns WORLD i

WY frngs 3 IME!

- - LT L‘:m:zua\ i S o

Toyota/Kenworth - port of L.A, US



o . ﬂ rogen
Overview: Vans in Europe - up to 500 km range Furope

Mercedes-Benz

HV Systems van Concept Sprinter F-Cell

4.25t FCvan - “H2 Panel Van” model,
DHL Express - 100 FC vans by 2020
Up to 10m, cargo capacity; Max.
payload >800 kg

Volkswagen Crafter HyMotion - 4.25 t FC van
Launch in 2022 34



Overview: Fuel cell cars

Hyundai NEXO, 660 km range Mercedes GLC, fuel cell with plug-in-battery, 500 km
Hyundai ix 35: 600 km range range (50 km by battery)

Toyota Mirai: 500 km range
Second generation to be unveiled in Nov 2019

BMW Fuel Cell X5 - small series from 2022; sales from 2025



ﬂ Hydrogen

Bus OEMs offering FC bus options g/ Europe

ebe EURCPA

ALEXANDER
DENNIS

- VR I G HT B WS
o VAN Ho°|_ ; g

Source: JIVE project Bus sus & concn



Fuel cell trains

Developments in Germany,
France, United Kingdom etc.




