HyLaw Project - EU-leve

Hydrogen, the enabler o |
circle for deep decarbc

Jorgo Chatzimarkakis
Secretary General
September 2018

onal Workshop - Budapest, Hungary

project has received funding from the Fuel Cells and Hydrogen 2 Joint
der grant agreement No 737977. This Joint Undertaking receives support
pean Union’s Horizon 2020 research and innovation programme, Hydrogen
Europe and Hydrogen Europe Research

.
Hy

Hydrogen law

FCH

-\%
Hrppogen S

Ptong

2
%
%,
iy

Grant Agreement No 737977



Hvdrogen Europe and the
Q/’ ydrog p

Hy

Fuel Cell & Hydrogen Joint U

ﬂ Hydrogen Europe

Industry

ﬂ Hydrogen Europe

Research

European Union represented by the
European Commission

q‘ A‘, ABENGOA

....................... 4 O Advent ¢ RFCEneray @ @airLiquide AkzoNobel §,./” ALSTOM ...f.wc. X
AREVA HGen ASaIKASEL g atawey m - BALLARD * éM:::v © BOSCH Brintbranchen
Bioway

CeresPower [ @ Ciemat H . ES @ #7 DTU K :
bn DAIMLER -{B—n nish Power Systems DVGW m ‘EDF »

Devschr et g

EFER Zelcogen O. elcore elrlngkllngel) "PA‘ enagas m equle @e[eCtro EW” IOU‘ EC': ( Ol
equl IOI’
FINCANTIERI Z Fraunhofer @ % GENCELL @902

B #Witidor Q . # {5\ HONDA
K?I?:e‘rp H2v) Honeywell OHorzon  Huwomor “‘yﬂfoﬂm “Sweden HYDROGENICS () hydrogeniovs HyET Hydragen

N
“HYGEAR " Hyvowe H

nnnnnnnnnnnnnnn

@ IFQ i | dea INP.’ig, ’sfice~

HYUNDAI
Omvsvrech

B M m - [
@ wrece o 0= 4 0uen SKIT iw;; 25 LIEBHERR
. e _:.Io,m Grid Europe metacon . Z TSR
il - Mcphy NyCELLSYS Y roivin R e
telligence NA\'AL o e % &
m 8& hhhhhh Nedstack nel NEXT|ENERGY Ao ¥4 NPLE antNnu OWI
Por\,ll\?lég[@ r@‘ p”po‘m PM dPOWERCELL Q83 0 (v

=
Q89 o Ssarran oM., (UEEEE- it @ SIEMENS @ SINTEF
“ sunfire V syme o tecnaliay TOYOTA _,g_ -:

INBEIS:
S @ @ gl :
SOLARIS /\ @ ~ MAM -
) . J= UNIVERSITYOF
ah UNMORE U uarc% @gg‘“’jﬂ‘“ . WQ; BIRMINGHAM ‘I’ H @ 6
per UA ‘ »

VATTENFALL o W verbund ‘"Es““"" - VOLVO ‘/LWT H

~sw
ill WOIKOSKI WX?H?E[‘JL' B oA

A portfolio of
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Q/ The Hydrogen Initiative:
wow  ENergy Ministers open new cha

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
3



‘4 Suddenly in the news all over t

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”

Henri Poupart-Lafarge,
Chairman & CEO of Alstom

16 September 2018


https://twitter.com/Alstom
https://twitter.com/hashtag/FutureOfMobility?src=hash
https://twitter.com/hashtag/hydrogen?src=hash
https://twitter.com/hashtag/fuelcell?src=hash

U4 The challenge

HyLAW

EU CLIMATE AND ENERGY FRAMEWORK

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

Energy Union.”

0% CO2 REDUCTION
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Source: European Commission 5




’a The Problem

HyLAW

FIGURE 1 - THE SCALE OF EUROPE’S DECARBONISATION PROBLEM (MtCO e)
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Source: 2016 National Inventory Submissions (Common Reporting Format) for EU, Norway and Switzerland.

Source: Poyry point of view, fully decarbonising europe’s energy system by 2050, May 2018 6



’a The Solution

HyLAW
Enable the renewable energy system > Decarbonize end uses —
Enable large-scale Distribute Help decarb_onize
renewables energy across I'F'H transportation
integration and sectors and
power generation regions " Help decarbonize

/ industrial energy use

Serve as renewable
feedstock

Source: Hydrogen Council 7
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HyLAW i

A positive regulatory framework for hydrogen requires 2 elements

1. Positive legislation which acknowledges and supports the role of hydrogen
mm) Hydrogen Europe’s advocacy work

2. Removing barriers that will hinder the deployment
HyLAW project




‘/, Hydrogen in European Polici

Transport -CO, 1. Fuel Quality Directive CEF Transport -H2 as a fuel
-PM/NO, /SO, reduction 2. Renewable Energy Directive -H2 made fuels
RED2
-integration of RES ( ) -green hydrogen for
3. CO, emission standards refineries

4. Clean vehicle Directive

5. Alternative Fuel
Infrastructure Directive

Energy- Decarbonisation EU ETS Modernisation Fund / Green/Decarbonised
intensive Innovation Fund hydrogen as feedstock
industries switch
Gas/Heating Decarbonisation (to (1. RED (2)) Possibly CEF Energy 1. Green/Decarbonised
remain a player) , , hydrogen as feedstock 2.
2. Upcoming Gas Regulation Fuel cell as energy
(2019/2020) converter
Power Storage / ancillary Electricity Market Design Rapid response
services Directive / Regulation electrolysers + Sectoral

Integration 10




‘4 Market through legislation — Exat

Renewable Energy Directive 2021-2030:

“Renewable liquid and gaseous transport fuels of R e T
non-biological origin shall also be taken into S SRR
account when these are used as intermediate |

product for the production of conventional fuels.”

Shell’s Rhineland Refinery, REFHYNE project

— 10 GW of electrolysis (8760 h) ~27 GW (3000 h)

11

Sources: Morgan Stanley, Global Hydrogen - A US$2.5 trillion industry? (July 2018)
LBST/Hinico, Short term and long term opportunities to leverage synergies between the electricity and transport sectors through power-to-hydrogen (2016).



Q/ Legal & administrative processes
Hy’ hamper the uptake of FCH te

Today: Increasing deployment and appetite for fuel cells
and hydrogen technologies across Europe:
more products better performance, reduced cost.

BUT :

Existing regulatory legal framework e.g. planning, safety, installation, operation -
often only reflect conventional technology and is therefore insufficient

Non adapted measures - additional costs and time, resource intensive... For ex.
lengthy and costly permitting requirements to install a hydrogen refuelling station
In most European countries

This represents a barrier to scale up fuel cell and hydrogen deployment

12



“ ldentify barriers and inform the

HyLAW stands for Hydrogen Law and removal of legal barriers to the deployment of fuel
cells and hydrogen applications

The project started in January 2017 and is scheduled to end in December 2018
The main objectives of HyLAW are twofold:

poicy Wk

Identify regulatory barriers (and Document legal and

best practices) and advocate for ~ administrative processes which
better regulation to support the apply when deploying key
uptake of fuel cell and hydrogen Hydrogen technologies
technologies (coherent, user friendly, online

database)

13



Q/’ Geographical coverage

HyLaw’s covered 17 EU Countries + Norway.

23 Partners contributed to the work, providing
details on the legal and administrative
processes applicable in their countries

23 HyLaw partners from:
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‘/} Online Database Preview
Hy

Website ready: www.Hylaw.eu

Database is online on www.hylaw.eu/database and contains information and

com parative assessments across various Eu ropean Countries

{4 HyLAW Online Database

Hyt

Home About HyLAW Info Centre Database Events Partners Contact

Database

Production of hydrogen | Centralised (Electrolysis, Steam-Meth - || Please select a LAP e

The HyLaw database is structured along the nine categories which can be seen below. Within each
category, a number of relevant hydrogen applications and different legal and administrative processes
(LAP’s) are covered. These can be selected from the drop-down menu found below. Once selecting the
category, application, legal and administrative process (LAP) and the country you are interested in, you
will be directed to a page displaying the data collected in the course of the project.

Production of hydrogen

Centralised (Electrolysis, Steam-Methane reforming, and H2 liuification)
@ Land use plan (z20ne prohibition)
@ Permitting process (include former LAP- emission regulation)

@ Permtting requirements (include LAP- safety-distances)

Localised (Electrolysis, Steam-Methane reforming, and H2 liquification)

Stationary Storage

Transport and distribution of hydrogen

Hydrogen as a fuel and refueling infrastructure for mability purposes

Vehicles

Electricity grid issues for electrolysers

Gas grid issues

Stationary power: fuel cells

Introduction of green hydrogen in Industry

Search

t‘- HyLAW Online Database

Home About HyLAW Info Centre Database Events Partners Contact

Land use plan (zone prohibition)

|| centralised Steam-Meth - || Land use plan (zone prohibition ~

Land use plan (zone prohibition) ki brrvir il

acrossthe Hylaw Partner countries.

This LAP refers to the land use plan and analyses the for building a centralised hydrogen @ obarier
production facility (including potential zone prohibition). identifies the authority responsible for delivering

Low
the land use permit. gives an estimate of the time needed to change the land use plan, and finally highlights if S
the permit process is uniform throughout the country.
[ I
Ge -
&= ] e
Expand all answers Salected countriss.

ing land use plans for building a hydroger

eth pecific requirement

e prohibitions for facility

use plans?

Which s the authority responsible for delivering the land use permit 2
= The preparatory and legally binding land use plans are developed
and adopted by the municipalities in the framework of national
legislation. )

Is there a uniform permit process at local level throughout a country? (uniform interpretation?)

If needed, what is required and how much time does it take to change the land use plan?

Is it a barrier? = No

Resmmentsveity I

Assessment ™= The LAP is important for identifying the types of land use plans
and their requirements resp. prohibitions for building of an industrial
hydrogen production plant.

Show National legislation
Show EU legislation
Show Glossary
Show Pan-European Assessment
= View Legislation Table

W (A PDF Export | [ Excel Export

w Theinformationis correct ~ # There are errors ..

tion for nts

Search

15


http://www.hylaw.eu/
http://www.hylaw.eu/database

‘/; In addition to the database

A detailed cross-country analysis of all legal and administrative barriers identified by the project

For each process covered by the study:
* Presentation of the problem
« Assessment of root causes
 Recommendations

A list of legal barriers, prioritized by degree of severity (Estimated Mid-October)

A List of the most relevant EU legislation applicable to hydrogen technology deployment (available now:
www.hylaw.eu/info-centre)

Additionally:

Policy papers (condensed and refined key messages and recommendations to policy makers)
« National Policy Papers for each country (Estimated September - October)
* Horizontal (for each application) policy papers (estimated Mid-October)
* EU Policy paper (Estimated End-October)

16


http://www.hylaw.eu/info-centre

‘4 Dissemination and Recomm

Hy

All planned events: www.Hylaw.eu/events
Contact organizer if interested in participating, you are welcome!

EU Workshop

A HyLaw EU workshop is scheduled to take place in Brussels on the 6th of December 2018 - for details, contact Alexandru Floristean: a floristean@hydrogeneurope.eu.

Country

EU

City Location

Brussels Hydrogen Europe, Avenue de la Toison d' Or 56- 60

National Workshops

Date

06/12/2018

Contact Person

Alexandru Floristean

A key national workshop will be organised in each country to present the results of the HyLaw project . Please check below for a schedule of events.

Country
AT
BE
BG
DK
Fl
FR
DE
HU
IT
v
NL
NO
PL
PT
RO
ES
SE

UK

City

Vienna
Brussels
Sofia
Copenhagen
Espoo

Paris

Berlin
Budapest
Milan

Riga

The Hague
Oslo
Warshaw
Lisbon

Baile Govora, Vélcea
Madrid
Stockholm

London

Location

AEA Executive Committee

Avenue de la Toison d' Or 56- 60

Sofia

Danish Energy Association

Dedicated Hydrogen Seminar

To be announced

Dedicated Workshop

MTATTK building, Xl.district Budapest, Magyar Tudésok krt. 2.
National Forum on FC&H technologies, 2018

The Envirenment and Energy trade fair

Dedicated HyLaw Workshop

To be announced

HyLaw National Workshop

To be announced

Energy Storage Symposium

CDTI (Centro para el Desarrollo Tecnoldgico Industrial)
Hydrogen Sweden | Vitgas Sverige

London City Hall

Date

06/11/2018

23/10/2018

06/11/2018

25/09/2018

07/11/2018

06/11/2018

08/11/2018

27/09/2018

25/10/2018

19-21/10/2018

09/11/2018

16/10/2018

21/11/2018

01/10/2018

24-26/10/2018

18/09/2018

15/11/2018

08/11/2018

Contact Person
Alfred Schuch
Isabel Francois
Daria Vladikova
Chris Holst Preuss
Mikko Kotisaari
Christelle Werquin
Dennitsa Nozharova
Mayer Zoltan
Viviana Cigolotti
Dainis Boss

Remco Perotti
Heidi Bull-Berg
Marcin Blesznowski
AnaAndre

loan lordache
Miguel Zarzuela
Bjorn Aronsson

Emma Fenton

Contact Email

afloristean@hydrogeneurope.eu

Contact Email
Alfred.Schuch@energyagency.at
isabel francois@waterstofnet.eu
d.vladikova@bas.bg
TLJ@brintbranchen.dk
mikko.kotisaari@vtt.fi

Christelle.werquin@afhypac.org

dennitsa.nozharova@encon-europe.de

mayer.zoltan@hfc-hungary.org
viviana.cigolotti@enea.it
dainis@h2lv.eu
remco.perotti@nen.nl
Heidi.bull-berg@sintef.no
marcin.blesznowski@ien.com.pl
Anaandre@sti-tec.net
office@h2romania.ro
mzarzuela@hidrogenoaragon.org
bjorn.aronsson@vatgas.se

Emma.Fenton@london.gov.uk

17



‘/; How to enhance market dev

Hy

Hydrogen technologies are ready to be launched and scaled up...

In order to reach this target investments are needed now (e

...requiring significant investments in
manufacturing facilities and infrastructure

~7-10
years

Market
share (%) Cash
flow
(USD)
Time

R&D Market I|aunch Initial Mass
B commerciali- market
Hydrogen today zation

USD billion, 2018-2030

Infrastructure investments
(project finance, corporate debt..)
Hydrogen production, hydrogen
refueling stations, distribution
(liquefaction plants, shipping, trucks,
pipelines)

Scaling up manufacturing
(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, ...

18



‘/, Why we need to continue R

12006

. European Hydrogen :Establishment of

- and Fuel Cell
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. (FP6) - Transport

12008
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‘Transport :

12014

- Continue the
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;2020

- Framework
- (FP8)

: Transport &
Energy

12018
- EU to decide
- about future
- of tools to

- enhance

- innovation
(FP9)

. Transport &
. Energy &

. Decarb EU

. Industry

: 2020

- Start of a new

- approach to use

: hydrogen as

: enabler of a zero-
: emission society

19



‘/; Why we need to continue R&
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Why we need to continue R

/‘?—\j Power
@ generation
Trans. E A Forkiifts

portation m

Trams and railways E

Start of
commercialization

Mass market
acceptability’

A

. In renewables-constrained countries
4 In other countries

A Mid-sized and large cars

A City buses
A Vans
m A Coaches
-3 A Trucks

ﬁ A Smalllcars
A & ,

Synfuel for freight
ships and airplanes

inibuses
s —nL
Passenger ships Sak w A
% Industry Medium-/low industry heat
&P energy _— High-grade industry heat
> Building heating $-L— Z.[Blended hydgrogen heating ‘
¥ and power . Pure hydrogen heating
Industry _m% A Refining :i:j{ A Production of methgnol, olefins and BTX using H, and captured carbon?
feedstock /Ja\ A Ammonia, methand| Pre ﬂh_l &/ A Steel?
. . A Decarbgnization of feedstqck“ . . -
Today 2020 25 30 35 40 2045

Achievements of

FCH 2

Ambitions for
Horizon Europe 21




THANK YOU!

Questions?

Contacts
Hydrogen Europe
Av. de la Toison d’Or 56-60, BE-1060 Brussels

Twitter: @H2Europe
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