GREEN LIQUID FUELS OF THE FUTURE
12.02.2021

HYDROGEN EUROPE




ABENGOA @ Advent mm;t:lz @ 4FS AGFA © @airliquide proou&2£%  ARBUS ALSTOM Algl ‘A“9'°A"‘e"‘°“
ANSALDO =T Brmtbranchen
\-I OPL " A Azif:i“%ﬂ % atawey m AVGUSTA Baker 8 BAllARD "‘j

AREVA — Hughes Sy 8‘: ;oup {} ’\
CaetanoBus ‘ CeresPower i = 2 et
w @ - olenergy ‘!ﬁ?wm\l O5 cnii @ (CH a:._!ml CNH & oo _
CENERGY sl S RN mnumsmm Spcisaal -r-|l~- Danish Power Systems ° DENSO
DEME concesaons 9 TR : Yy . DAIMLER D&M Crafting the Core
A e BTEK CDESFA @-0m - (,
AENRA /J/D\W EMEC — =S5 PRGN - -
< WY @ = elcogen = enagas CNGi e equunor geners f nua o
Brennsictzelen Verans T ' ENERG'NET eRvia I<:I‘IDU a'
Falck elrmgklmgef) ation o E: 1N ‘ gaip
2. - FINCANTIERI @ e =N @ TR
Oples [5 FEV@ Finnish Energy C r (&5 HY2GEN AG @fortun\ ‘. . ( ml .
OGRE e = FLUXYS ® = B ﬂ < @ HDF H.Q.L.'@n =
- FR_EUDENBERG - . % GENCELL v“ @goz H %nefgy @ o bt \/ 0 HOLTHAUSEN ®YTEP
INNOVATING TOCETHER @ 2 " " ™ ' z
HELLENIC g s HYDROG(ENICS hydr enovs
HONDA.  peTROLEUM HOWden H wd Furl Ced HyEI- Ty — o Y LOHCng:HNOLOGiES HyororoLeER o “HYGEAR
: G (}.HYSYTECH ,,,,,, { S
;. @™ 4 JeDF Hvumm d’o na. Hydroge n\ Q) IN=A IRD (+) ™M POWER \"jswsa (J John
HyMove q plon ‘ e E u rO p e , / e | Cockerill
k'wa‘ é H2LV < H . R /o@e Loga L = — MCPhy Mercedes-Benz Fue Ilj
Johnson Matthey Research I T O ‘< . Open Grid E
JM Inspiring science, enhancie \9”« L w"" el (\ @ " lO'o == Tﬁsgasv\lhe;rope
metacon M,c,,;u” ;g LARIREgszO ,\M"SUB'SH' ( " hydrogen.no OWVv - BOSCH
CLIAN ENERGY POR INOUP ENDENGE TOR O'L(MELLASI "\TS“ group P ¢ y g " Ontl'as Ly '
‘ CORMTH REFINERIESSA 2 TRCHNOFOWES rt nvented for Ide
P7PAULWURTH (&) . PG . podl _Nedstack ZA\ Anwerp T o Vo OMV PM O
O ParSee s s eyt ” @ SI EM ENS ” ::::eorfdcm (OJ POWERCELL @ POXY'DIOI"I PROTON MOTOR
RWE FS planetpower e m NESTE se A @ " REProi {-‘.'!m ~|)
SALZGIT‘TER = - ( D v X L
AL % SAFRAN SflCGQ W P s C PGNiG W:.mk‘:ﬁfm. SHV ENERGY SOLARIS SOLENCO

2% storengy sunitomo seneluxsanv. @) sunfire gm\o\L & < iisic -,.v@TeReGa Gsisiogin) O ‘ToRAY’ 1ovoTA

SAIPEM TOMOD GROUP Innovation by Chemistry
UK HF(;A @ -| Sclllllmllel'!lel‘ uni VATGAS M .
UFL per VATTENFALL @ e W &)

......... VIEEMANN TOTAL
s DTN Umlcore H mm SVERIGE o/ Wl N 2

. . YANMAR 5 _;VOestOlplne
VOLVO Verbund vanffoor vortH liwokosk  Worley Ll YORTHNGTON Wystrachll, < o o

s Ay A




Hydrogen Europe — a fully fledged lobbying association

General Assembly (Industry + National Associations)
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Hydrogen historical day: 3 important EU initiatives
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At EU level — Green Deal leaders & hydrogen

“Next Generation EU should invest in Hydrogen.”
Ursula von der Leyen @State of Union speech, September 2020

“H2 rocks, and | am committed to making it a success!”

Frans Timmermans- Executive Vice-President for the European Green Deal

Timmermann’s cabinet reinterred importance of hydrogen mobility at a meeting with Hydrogen Europe mid-January, highlighting
among other synergies between transport end energy networks, role of synthetic fuels




FCEVs and BEVs as complementary options for new vehicles

Comparison of range, payload, and preferred technology
Shipe BEV and FCEVs offer
| complementary solutions
1?{3(:,2 Trams and railways dependmg (.)n the U.SE
Airplanes Hydrogen is particularly well

100 Hem_dwtmcks suited for heavy load, high

energy use and  harsh
Buses and coaches
10 Vans/LCVs,
small trucks %

operational conditions.
The vehicles can operate 24/7

a edium/large cars : : -
1 Smau in all climate conditions
care without energy loss.
@ 2-/3- wheelers o
| Energy efficiency: look at the
0 1000+ 2500 3000+ 5000+ kms whole system efficiency - and

not just at vehicle efficiency




At EU level - DG MOVE

signed by the whole value chain on 23 November 2020: OEMs, fuel cell and hydrogen technology

suppliers, refuelling and hydrogen infrastructure providers, truck operators, users of road freight services and related industry

associations joined forces to announce that they foresee that up to 100,000 hydrogen-powered trucks and 1,500 stations will
be deployed by 2030

“I would like to applaud your coalition’s commitment |...| we need this kind of
impulse in parallel to the AFID revision which will be likewise ambitious. The

study you presented today is valuable because it makes a compelling case for
FCH trucks as an upcoming zero emission alternative”

\\

I

“H2 and FC are sure to have a leading role and the fact that the EU is a
technological leader in this area will help.”

“The next step is to make H2 a real option for coaches and lorries, long
distance road haul is challenging to decarbonise and H2 provides a promising

way for that. But we need to move quickly from pilot tests to demonstration
to make the technology available from a commercial point of view

Adina Valean, Commissioner for transport, 23 November 2020



https://secureservercdn.net/160.153.138.177/04p.3b5.myftpupload.com/wp-content/uploads/2020/12/201215_Coalition-Statement-on-deployment-of-FCH-trucks-in-Europe.pdf

National Hydrogen Strategies

H2 strategy adoption
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B Adopted H2 strategy Planned H2 strategy

Notes: 1. lllustrative as exact number of policies continues to change
Source: Hydrogen Europe, Fuel Cells and Hydrogen Observatory

» Six countries have
officially adopted an
H2 strategy

» These include
Netherlands,
Germany, France,
Spain, Portugal, and
Norway

» Nine countries are
currently working on
their national H2
strategies

Germany - €7bn (+ €2bn external partnerships)
T €8.9bn (estimated mobilised
Spai i i t
pain investment)
France €7.2bn (of which €1.5bn for an IPCEI project)
€7-9bn (estimated mobilised
Portugal investment). As public funds around
€1bn (%2 national, %2 from EU funds)
€2bn (draft) of public support requested
Austria by 2030 (of which €1bn by 2024) [tbc —
1-2 GW by 2030]
€10bn (draft): estimated mobilised
Italy investment of which 5bn will be EU and

Italian public funds [tbc — 5GW by 2030]




National & Regional Hydrogen Strategies: Mobility targets

The Netherlands

National strategies

« LCV/FCEV: 15.000 (2025), * LCV/FCEV:12.000 (2030)
300.000 (2030) * Buses: 1,300 (2030)

* HDV: 3.000 (2025) * HRS: 100 (2030)

* HRS: 50 (2025) « Trains: 50 (2030)

Netherlands 50 (2025) 15.000 (2025) 300.000 (2030) 3000 (2025)

Spain 100-150  N/A 5000-7500 (2030)

Regional strategies

. LCV/ FCEV: 5000 (2023),

20.000 — 50.000 (2028)
- HDV: 200 (2023), 800-2.000 (2028)
« HRS: 100 (2023), 400-1.000 (2028)

Bavaria (DE) 400 80,000 3,000

Portugal

50-10
By 2030

* HRS: 50-100
Share of hydrogen in:

Poland (draft)

Germany - regional hydrogen Strategies

* Road trz?nspor.t:- 5% North-Rhine Westphalia Bavaria By 2030:
* Domestic maritime By 2030: By 2030: * Buses: 500 (2025) 2.000 (2030)
transport: 3-5% By 2030: «  FCEV: 6.000 FCEV: 80.000 - HRS: 32 (2025) 150 (2030)
* Buses: 150 - 200 « HDV: 11.000 HDV/Buses: 3.000  Trains: 15t H2 train
 LDV/HDV: 5.000- 7.500 + Buses: 3.800 HRS: 400 * Synthetic fuels fuel ramp-up (237 m Hydrogen
. e HRS: 100 - 150 * HRS: 200 GWh demand approximately) v Europe
* Trains: 2 « Garbage trucks: 1000




Fuel cells will keep the value chain in Europe

[on Exchanger

Fuel Cell Control Unit

Air Compressor

Air Filter

Hydrogen Recirculation
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Converter
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Fuel Cell Stack in
Air Humidifer

m Hydrogen

App. same number of components as a conventional vehicle Europe

Cast Enclosure




Fuel cell production
plans in Europe




Existing fleets — Hydrogen Europe views

Pieces of legislation are in place or under review for NEW vehicles
- What to do with the existing fleet?

“Unlike for new vehicles, no EU legislation is in place to tackle GHG emissions

from existing vehicle fleets.
Considering the size of the existing fleet, and in light of the Green Deal’s
objectives, thoughts on tackling GHG emissions from existing vehicles should

kick-start.
The potential role that carbon-neutral hydrogen-made fuels (i.e. hydrocarbons
synthesised with carbon from biomass or air) could play in this respect should be

further investigated.

Hydrogen Europe’s position paper on the Sustainable and smart Mobility Strategy, December 2020

- Use of synthetic (hydrogen-made) fuels in the road transport
sector, along with use in maritime and aviation (economy of scale,

costs decrease)
=2 Affordability and circular economy to meet Green Deal objectives
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MOBILITY STRATEGY

December 2020
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https://www.hydrogeneurope.eu/sites/default/files/Hydrogen%20Europe_SSMS_Paper_final.pdf

The role of Power to X
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13Power-to-X describes methods for converting electrical energy into liquid or gaseous chemical energy sources through electrolysis and further synthesis processes. Using electrical current, water is split into el Ie rG\/
oxygen and hydrogen —a 100% CO, emission-free process. Being a key technology for the energy transition, Hydrogen can be easily stored and further used or processed in many ways.


https://www.siemens-energy.com/global/en/offerings/renewable-energy/hydrogen-solutions.html

Sustainable and Smart Mobility Strategy Communication

“Overall, we must shift the existing paradigm of incremental change to fundamental
transformation. Thus, this Strategy sets out a roadmap for putting European transport

reduction firmly on the right track for a sustainable and smart future. “

greenhouse gas emissions in transpart by 2050 SSMS Communication released on 9th December 2020

Sustainability targets & approach in SSMS:
Integrated approach looking at demand, supply, infrastructure, fuels
Sustainable Vehicles: 30 Million ZE cars by 2030; 80,000 ZE lorries by 2030
Mobility HRS targets: 500 HRS by 2025/1,000 HRS by 2030
Ports and airports as zero emission hubs
The ‘polluter pays' and ‘user pays' principles need to be implemented without delay

100 climate neutral cities; focus on ZE last mile delivery

Vo
4’?'%/“ %

= | A Multimodality/intermodality focus incl. doubling rail freight traffic by 2050, 25%
Mobility | Mobility increase of inland waterways/short sea shipping by 2030

Role of Clean Hydrogen for European partnership & European Clean Hydrogen
Alliance

14

Read HE’s reaction here


https://hydrogeneurope.eu/sites/default/files/Press%20%20release%20SSMS%20HE_feedback%20SSMS.pdf

Sustainable and Smart Mobility Strategy- HE’s position paper
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Hydrogen Europe
41,503 followers
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Using existing #gas grids can boost the supply of large quantities of #clean and

affordable #hydrogen and support the development of a large network of

hydrogen refuelling stations. How can this be done? The Scan-Med corri ..

OO0 @ 72335 comments

SEe€ more

Hydrogen Europe
41,508 followers
1w+ Editec » o

Ports wiill become #H2Valleys where #hydrogen can be produced and imported,
stored and distributed for use in different applications!
«wSEE more
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https://www.hydrogeneurope.eu/sites/default/files/Hydrogen%20Europe_SSMS_Paper_final.pdf

TRUCKS: How to boost H2 powered trucks role on the EU political agenda?

m Hydrogen

Europe

Joint call for the deployment of hydrogen fuel cell trucks

A needed shift towards a carbon-neutral society

Hydrogen is particularly suitable for leng-haul trucks of over 16 t. For long-

distance, hydrogen is expected to represent the most promising carbon-neutral

solution. Hydrogen can alzo be a suitable solution for regional distribution and other H yd rog e n Hyd roge n E u ro pe
applications requiring high energy use [e.g refrigerated/garbage trucks).

We aim to make large-scale deployments of fuel cell trucks a reality soon, with pro E u TO p e Research

commercial series ready by 2025 and full commercialisation by 2030 and beyond: with
5,000-10,000 vehicles, and with up to 85,000 vehicles by 2030, in all segments, Wo
estimate that we would need approx, 100 hydrogen refuelling statiens hy 2025 and

1000 staticns by 2030 to fill these trucks. Strategic Research and Innovation Agenda
We will strive to deliver low carbon, renewakble hydrogen at a competitive cost at Final Draft
the nezzle. The fact that renewable electricity prices are going down is a sign in this July 2020

direction. This is in line with the EU's ambition to waork on developing a carbon-neutral
society, in which not only the tank-to-wheel approach would be considered as is the
case in current EU regulations,
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https://hydrogeneurope.eu/events/hydrogen-fuel-cell-trucks-paving-road-carbon-neutral-europe
https://www.hydrogeneurope.eu/sites/default/files/2020.02.12%20Joint%20call%20for%20deployment%20of%20FC%20trucks_final%20version%20with%20logos.pdf

TRUCKS: How to boost H2 powered trucks role on the EU political agenda?
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How to scale up zero-emission
commercial vehicles?
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https://www.hydrogeneurope.eu/sites/default/files/Hydrogen%20Europe's%20position%20paper%20on%20the%20AFID.pdf
https://www.hydrogeneurope.eu/news/instrumental-role-hydrogen-decarbonisation-heavy-duty-industry-europe
https://www.h2haul.eu/digital-roundtable-on-hydrogen-mobility-brings-together-leading-meps-government-representatives-and-hydrogen-experts/

European Clean
Hydrogen Alliance

Kick-starting the EU Hydrogen Industry to
achieve the EU climate goals




The organisation of the Alliance

AR Ee HZ. . H2 in industrial
low-carba transmission
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High level progress meeting

6 Roundtables

---------------------------
* 3

--------------------------

gUEEEEEEEEsSsSEEEEEEEEEEEEEEED,
--------------------------
o* .,

.
----------------------

*
..........................

--------------------

*
...............................

19

---------------------------




Thank you for
your attention!

HYDROGEN EUROPE SECRETARIAT

Avenue de la Toison d’Or 56-60

BE-1060 Brussels
secretariat@hydrogeneurope.eu
+32 (0) 2 54087 75

www.hydrogeneurope.eu
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