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Template for submitting the results of the workshop: 
	 Title of the workshop:
	Innovation for Carbon Neutral Baltic Sea Region

	Organizers
	HA Climate, PA Innovation, PA Transport, PA Energy

	Corresponding EUSBSR objective
	Saving the sea, connecting the region and increasing prosperity

	PAs and HAs involved 
	HA Climate, PA Innovation, PA Transport, PA Energy

	Who was in the workshop (how cross-sectorial was it?)
	European Commission DG Energy, CBSS Secretariat, ministries of energy, economy, transport and environment from Sweden, Germany, Estonia, Latvia and Lithuania, All-European and national business associations, Universities and research institutes from Finland, Germany, Estonia; Pan-Baltic organizations Union of Baltic Cities, VASAB and Swedish Institute;  INTERREG Baltic Sea and South-Baltic regions; TSO-s from Latvia, Estonia and Lithuania

	Challenge that was addressed (max 100 words)
	EU has already set out a clear vision of how to achieve climate neutrality by 2050. To deliver the European Green Deal, there is a need to rethink policies for clean energy supply across the economy, industry, production and consumption, large-scale infrastructure, transport, food and agriculture, construction, taxation and social benefits. Transport accounts for a quarter of the EU’s greenhouse gas emissions, and still growing. To achieve climate neutrality, a 90% reduction in transport emissions is needed by 2050. Besides other measures, there is need to ramp-up the production and deployment of sustainable alternative transport fuels. By 2025, about 1 million public recharging and refueling stations will be needed for the 13 million zero- and low-emission vehicles expected on European roads. In July 2020, the Commission presented the Hydrogen Strategy for climate-neutral Europe. The strategy will explore ways to strengthen the production and use of clean hydrogen, focusing on mainstreaming renewable hydrogen. PA Innovation, PA Transport, PA Energy and HA Climate will at joint seminar explore the status, barriers and opportunities to boost wider use of hydrogen as clean vehicle fuel and as energy storage required for wider deployment of  large-scale offshore wind energy production in BSR.

	 Short summary of proposed solution(s) (max 200 words)
	In order to achieve shift from fossil fuel based to carbon neutral economy in BSR by 2050, the workshop proposed following: 
● Rapidly expand the share of RE and offshore wind in the BSR countries (targets and incentives)
● Create stable investment climate through strong H2
policy targets (eg: quotas) 
● Verify and certify the green origins & carbon footprint
of H2
● Reduce fossil fuel subsidies towards a full phase-out
● Implement higher CO2 prices to level playing field
● Reduce fiscal and administrative burden on H2
(reducing or removing grid fees, surcharges or taxes)
● Initiate Cross-sector exchange between industry, research and government
● Facilitate regional /international cooperation and partnerships between countries
● Support joint offshore wind and H2 (pilot) projects in the BSR

	Expected result(s) of the implementation of the solution (max 100 words)
	Better understanding on status, barriers, and opportunities of hydrogen use in transport and energy sectors in BSR. Recommendations for promoting hydrogen mobility and energy in BSR.

	Important Internet links: organisers, projects, workshop description and/or documents
	http://haclimate.eu/about-us/library/

https://ec.europa.eu/energy/sites/ener/files/hydrogen_strategy.pdf

https://hydrogeneurope.eu/clean-hydrogen-europe

https://www.uudenmaanliitto.fi/en/projects/bsr_access_-_clean_efficient_and_multimodal_transport_corridors/project_library 

	1-3 photos, drawings or infographics, illustrating the solution. 
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BSR ACCESS - access to clean, efficient and
multimodal transport corridors in the Baltic Sea Region

Group of Activities 2.4 - Clean Fuel Deployment
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Platform project partners

Helsinki-Uusimaa Regional Council, Finland (Lead partner)
Region Blekinge, Sweden

Kvarken Council, Finland

Port of Hamburg Marketing, Germany

Joint Spatial Planning Department Berlin-Brandenburg, Germany
Capital Region of Denmark, Denmark
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GOA 2.4 Clean fuel deployment in the BSR — overview

Status quo of
development of
clean fuel
deployment

Stakeholder
involvement
processes

CLEAN FUEL
AGORA

Position paper on clean
fuel deployment
targeted both EU,
member state and
local/regional level

ACCESS
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Selection of results from the Status Quo Report

Alternative fuel market share on new registrations in 2019
(passenger cars)
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From a BSR perspective, the main challenges
are

« Different ambitions in targets and goals across countries and corridors
« Some countries do not have tax benefits or incentives for alternative fuels in place

« Lack of concrete targets and strategies for infrastructure and vehicles for
alternative fuels for transport

 Many countries are characterized by short-term plans and incentives
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The Position Paper

Consist of four blocks:

1. State of the art

2. Targets and policy measures
3. Best practices in the corridors
4

. Collaboration within the BSR and common targets and measures at
BSR level
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Thank you for your attention.

For more information contact group of activity leader:

Kia Madsen, Capital Region of Denmark
Kia.madsen@reqgionh.dk
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Estonian Association of
) Hydrogen Technologies

Estonian Hydrogen 2020

Ain Laidoja 14. October 2020

Stockholm / Sweden #EUSBSR



https://twitter.com/search?q=%23EUSBSR&src=hashtag_click
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) Hydrogen Technologies

Hydrogen production

Hydrogen resources in Estonia





Estonian Association of
Hydrogen from Solar Hydrogen Technologies
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https://globalsolaratlas.info/map

https://globalwindatlas.info/



Hydrogen Technologies

Hydrogen from Wind Farms g Estonian Association of

Lot of Wind - but how to get energy landed ?

Energy in which form, in electrons or in molecules ?

Cross-border joint off-shore wind development Estonia and Latvia.




https://mkm.ee/en/news/estonia-and-latvia-signed-mou-joint-offshore-wind-farm



Off-Shore Wind 2 Hydrogen
Feasibility Study:

°Off-Shore H2 production

Potentail 7 GW wind installations
© Hydrogen On-Shore terminal

---- NordStream
= «Hydrogen pipeline

T Development plans of Off-Shore wind parks
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http://h2est.ee/

https://mereala.hendrikson.ee/kaardirakendus.html

https://en.wikipedia.org/wiki/Estlink

https://en.wikipedia.org/wiki/Estlink

https://elering.ee/en/balticconnector
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Hydrogen storage

Production is restricted without seasonal storage or exportflow





Estonian Association of
) Hydrogen Technologies

Gas grid

Gas grid holds about 50 GWh of Natural Gas.
Consumption is very seasonal.

Blending limitations.

Could neighbours help us/ or could we build specially designed hydrogen tube
to Europa, which allows us non-stop hydrogen production by electrolysis.




http://h2est.ee/kliimasobralik-gaasivork/

https://www.conexus.lv/incukalns-ugs-459
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Hydrogen consumption

Local consumption potential
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Hydrogen Technologies

EIectriCity D oduction ) Estonian Association of
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Opportunity for green and clean technologies




https://www.electricitymap.org/zone/EE



Integration of Gas and Electricity networks Estonian Assaciation of

Hydrogen Technologies
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https://elering.ee/en



Estonian Association of
Hydrogen Technologies

Transport fuels

Estonia is combusting of imported liquid fuels

What is going to be share of green hydrogen in competition with batteries and bio- and e-fuels.

We realise that batteries and fuel cells are good friends of hydrogen.




https://www.ospa.ee/en/liquid-fuel-statistics



Hydrogen powered trains B b irogen Tochnatogies
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Implementing hydrogen instead of catenary electrification could save 350 MEUR




http://h2est.ee/eng/hydrogen-technologies-save-e350-million-for-rail



Hydrogen ferries and ships !j) e Tosmareonof

We have couple of ferries
Estonian ferries

and

Regular services to:
e Helsinki/Finland
e Stockholm/Sweden

Tallink.
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https://online.le.ee/2020/09/08/elektri-toll-andis-avaloogi-suurtele-muutustele

https://www.tallink.com/
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Hydrogen Industry

Fuel cell technology

A

- elcogen
AR
T4
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https://www.sky-corp.eu/

https://elcogen.com/

https://www.skeletontech.com/

https://operail.com/en/future-logistics/



i Estonian Association of
Elcogen case studies Hydrogen Technologies

Reversible Solid oxide cell Power generation from biogas with Lemene — fuel cell supported CHP
technology as a power storing fuel cell technology in Vietham smart grid in Finland
solution for renewable energy

(ItaIY) SOLID OXIDE FUEL CELLS SOLID OXIDE FUEL STACKS

https://elcogen.com/case-studies/ 17




https://elcogen.com/case-studies/
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Hydrogen policy

Plans for 2030 and 2050

Estonian National is rich with Hydrogen

coming on daily basis.
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https://ec.europa.eu/energy/sites/ener/files/documents/ee_final_necp_main_en.pdf

https://www.linkedin.com/posts/tartuenergy_docsroom-european-commission-activity-6700005151467413504-ISTt



Estonian Association of
) Hydrogen Technologies

Thank You

19






image11.emf
IKEM_A_Nicolaas_Pon der_OffshoreWind_Hydrogen.pdf


IKEM_A_Nicolaas_Ponder_OffshoreWind_Hydrogen.pdf
i





About

Think tank

UN-recognized NGO
Non-profit

52 experts

Berlin, Stuttgart & Greifswald

IIKEM

Expertise

Energy law
Climate finance
Energy efficiency
Mobility

Sustainability & innovation






Today'’s presentation

1. Energy transition and H2
o German H2 Strategy
2. Offshore wind in the Baltic Sea
3. Hydrogen in the Baltic Sea region
4. Inspiring H2 projects

5. The way forward
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IIKEM

H2 Key to unlocking the energy transition

Communications & Ethics and Governance

Europe hitches zero-carbon star to
hydrogen
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H2 Key to unlocking the energy transition

£°": REUTERS EVENTS" Bloomberg
. SUSTAINABLE BUSINESS QuickTake
aaaaaaaaaaaaaaa - : Hydrogen Breaks Through as the Hottest
—— ThinginGreenEnergy
EEEEE gement By Vanessa Dezem

September 24, 2020, 6:00 AM GMT+2

Europe hitches zero-carbon star to
hydrogen
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H2 Key to unlocking the energy transition

REUTERS EVENTS" Bloomberg
‘ SUSTAINABLE BUSINESS QuickTake
—— Hydrogen Breaks Through as the Hottest
Thingin GreenEnergy
By Vanessa Dezem

September 24, 2020, 6:00 AM GMT+2

Europe hitches zero-carbon star to , .
hydrogen reNionde L hydrogéne, nouvel

eldorado de la politique
énergétique francaise
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H2 Key to unlocking the energy transition

£ REUTERS EVENTS® Bloomberg
SUSTAINABLE BUSINESS QuickTake
- Hydrogen Breaks Through as the Hottest
Thingin GreenEnergy
By Vanessa Dezem

September 24, 2020, 6:00 AM GMT+2

Europe hitches zero-carbon star to , .
hydrogen feMonde Lhydrogéne, nouvel

‘Green hydrogen’ from renewables could e!dora(’lo_ dela pOlItIE]IIe
become cheapest ‘transformative fuel’ within energethue fl‘angalse

adecade
The,.
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H2 Key to unlocking the energy transition

REUTERS EVENTS" Bloomberg
‘ SUSTAINABLE BUSINESS QuickTake
—— Hydrogen Breaks Through as the Hottest
Thingin GreenEnergy

By Vanessa Dezem
September 24, 2020, 6:00 AM GMT+2

Europe hitches zero-carbon star to , .
hydrogen reNionde L hydrogéne, nouvel

eldorado de la politique

‘Green hydrogen’ from renewables could

b%comg cheapest ‘transformative fuel’ within energethue frangalse
d decade
SPIEGEL: “Brennstoffzelle verandert weltweite Mobilitat”
The
[ 13. April 2020 a gh
Guardian o |
Lesehinweis: “Was dem Wunderantrieb Wasserstoff zum Durchbruch fehlt”
“Wunderantrieb” nennt der SPIEGEL am 23.03.2020 eine l ; .

Gesamtubersicht seines Autoren Christian Frahm:
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Energy transition bottleneck

Share of renewable energy per sector (in Germany, 2018)
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e Double value of H2: Energy transition & Economic green recovery
e 5 GW of H2 plants developed by 2030
e 3 GW of offshore wind for green H2

o 1,9 acres in the Baltic Seal






IIKEM
German hydrogen strategy (2020)

e Render green H2 cost competitive
e Double value of H2: Energy transition & Economic green recovery
e 5 GW of H2 plants developed by 2030
e 3 GW of offshore wind for green H2

o 1,9 acres in the Baltic Sea!
e € 7 billion for national H2 development,

€ 2 billion for international projects
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Not just any H2, green H2!

e Today, most H2 is produced from fossil fuels






lIKEM
Not just any H2, green H2!

e Today, most H2 is produced from fossil fuels

e This causes 70 - 100 million tonnes of annual CO2 emissions in the EU!






IIKEM
More green H2 means a lot more renewables!

e By 2050, H2 production could take up to 25% of renewable electricity
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IIKEM
More green H2 means a lot more renewables!

e By 2050, H2 production could take up to 25% of renewable electricity

e This means we rapidly build out more renewable energy!
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IIKEM
More green H2 means a lot more renewables!

e BY 2050, H2 ptoduction could tdke up to 25% of\renewable g|ectricity
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IIKEM

Let's go offshore!

e Offshore achieved significant cost reductions and capacity increases
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Let’s go offshore!

e Offshore achieved significant cost reductions and capacity increases

e Mitigates/reduces acceptance issues often faced by onshore wind energy
e Today, 2 GW installed capacity in the BSR (20 GW in the EU)






2050 vision for the Baltic Sea:

of offshore wind

Capacity per country (GW)

Estonia =1

Latvia = 3

Lithuania === 4

Finland =—— 15

Sweden s 20

Poland e 28
Denmark s 35
Germany e 36






2050 vision for the Baltic Sea:

of offshore wind

Capacity per country (GW)

Estonia
Latvia
Lithuania
Finland
Sweden
Poland
Denmark
Germany

2 GW - where we are today
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BSR: Favorable conditions for offshore wind

e Shallow sea and shorter distances to shore
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BSR: Favorable conditions for offshore wind

e Shallow sea and shorter distances to shore
e Good wind speeds offering an attractive LCOE

e Construction and maintenance service ports

e BSR countries all need more renewable energy to meet climate targets!






@ Renewables in the energy

supply of the BSR

Share of energy from
renewable energy in % (2018)

Poland i 111

Germany | 17

Lithuania ee—— 25

Denmark ! 26

Estonia s 30

Latvia e ——— 1)

Finland eessssssssss——— 41

Sweden EEEEEEEEEEEEEEEEEEE——— 55

Main renewable energy source

. Wind energy

Biomass
Hydropower

Denmark

Germany (

Sweden

Poland

Finland

Estonia

Latvia

Lithuania





IIKEM
H2 potential: Specifics of the Baltic Sea region

e Creating skilled regional jobs
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H2: Potential that is specific to the BSR

e Creating skilled regional jobs

e Use of existing gas infrastructure

e Increased security of supply and independence from Russia

e (COVID-19: Local supply chains as resilient alternative to global ones

e Greening regional shipping and ferries

e Future-proofing ports






IIKEM

Port potential for offshore wind & H2

Map (Opportunity ports,
Baltic InteGrid, 2019):

Ports with the potential to
become expert hubs for
service and maintenance
for offshore wind projects.

— Possible add-on: Local
electrolysing capacity for
green hydrogen production

Gdynia
(2) Karlskrona
(3) Klaipéda
(&) Koverhar
(5) Liepaja
(6) Libeck
(7) Muuga
Norrkdping
(9) Renne
Rostock

(1) Sassnitz-Mukran
(22) Stralsund

(33) Swinoujscie

(14) Wismar





IIKEM

Inspiration of real-life H2 projects

Bornholm energy island

Connecting offshore energy to surrounding countries
10 MW electrolyser close to CPH by 2023

Cross-sectoral consortium nergy island

of wind industry (Orsted),
aviation, shipping,

ferries and more -
Investment decision: 2021 '
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Inspiration of real-life H2 projects

Port of Rotterdam: Offshore wind & hydrogen

e Cross sector partnership (Port authority, Nouryon, Shell, GasUnie)

e Establish an H2 network for the port complex

e Collaboration with H2-Fifty project; a 250 MW electrolyser by 2025






Alright alright, we get it! IKEM

Offshore wind & H2 offer great potential for the BSR!






How do we get there? IIKEM
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e Rapidly expand the share of
RE and offshore wind in the
BSR countries (targets and
incentives)

e C(Create stable investment
climate through strong H2
policy targets (eg: quotas)

e Verify and certify the green
origins & carbon footprint
of H2
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How do we get there?

Policy

e Rapidly expand the share of
RE and offshore wind in the
BSR countries (targets and
incentives)

e C(Create stable investment
climate through strong H2
policy targets (eg: quotas)

e Verify and certify the green
origins & carbon footprint
of H2

Finance

Reduce fossil fuel subsidies
towards a phase-out
Implement higher CO2
prices to level playing field
Reduce fiscal and
administrative burden on H2
(reducing or removing grid
fees, surcharges or taxes)

IIKEM

Collaborate

Cross-sector exchange
between industry, research
and government

Regional /international
cooperation and
partnerships between
countries

Joint offshore wind and H2
(pilot) projects in the BSR





Big picture: This is not an drill! IIKEM






‘If you want to have something new,

you have to stop doing something old’





IKEM - Institut fir Klimaschutz, Energie und Mobilitat e.V.

ANIKA NICOLAAS PONDER
Team leader | Sustainability & innovation

anika.nicolaas-ponder@ikem.de

IKEM - Institut fir Klimaschutz,
Energie und Mobilitat e.V.
Magazinstralle 15-16, 10179 Berlin

IIKEM
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Hydrogen Europe: who we are

ﬂ Hydrogen Europe
%

ﬂ Hydrogen Europe

European Union represented by the
European Commission
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ﬂ Hydrogen
v Europe

A portfolio of clean,
efficient and
competitive

solutions based on
fuel cells and
hydrogen
technologies in
energy and

transport





7 roles of hydrogen S Europe
ble e renenable neray s T

Enable large-scale Distribute .
renewables energy across 'T-F"'l" transportation
integration and sectors and
: regions :
power generation s Help decarbonize
2 industrial energy use

&l Help decarbonize

; @: building heat and

power

# . Actas a buffer
1)) toincrease
&7 system resilience

Serve as renewable

/ feedstock : steel,
refineries, chemicals

SOURCE: Hydrogen Council ;





EU framework and hydrogen role in it

Sector Requirement Legislative Tools Hydrogen’s role
Transport -CO, reduction 1. Renewable Energy Directive (RED2) -H2 as a fuel
-PM/NOy/SOy 2. CO2 emission standards for LDVs/LCVs -H2 made fuels
reduction
3. CO2 emission standards for HDVs -Renewable hydrogen for
-Integration of RES refineries
4. Clean vehicle Directive
5. Alternative Fuel Infrastructure Directive
Energy- Decarbonisation EU ETS Renewable / low - carbon
intensive hydrogen as feedstock switch
industries

Gas/ Heating

Decarbonisation (to
remain a player)

Integration of RES

1. Renewable Energy Directive (RED2)
2. Upcoming Gas Regulation (2020-2021)

Renewable / low - carbon
hydrogen as feedstock

Fuel cell as energy converter

Power

Storage / ancillary
services

Integration of RES

1. Renewable Energy Directive (RED2)
2. Electricity Market Design

Rapid response electrolysers
+ Sectoral Integration






Hydrogen Roadmap Europe: Renewable shares $?33§328”

~5 %
~35TW

700 TWh/a

/ 600 TWh/a

1,300 TWh/a

Source: RWE, BMU 5





Gas Grid much cheaper than Power Grid Cy Europe.

Energy transport capacity

One gas pipeline (2 1,20 m) transports as much energy as eight power pylons (3 GW each).

Source: Open Grid Europe





ﬂ Hydrogen

Energy storage g Europe
Years
1000
Power to
Months e
100 - Pumped Storage
— Compressed
£ 10 Air Storage
o
£
= 1 -
o Batteries
o
2 0.1
o
.g Flywheel
0.01 -
0.001

1 10 100 1 10 100 1 10 100 1 10 100
kWh kWh kWwh MWh MWh MWh GWh GWh GWh TWh TWh TWh

Storage capacity

Source: ResearchGate





Energy storage: FC vs Battery case study

3M for 48 Hours - 144MWh

Source: Industry





Energy storage: Power to Power S Europe
=7

-~

electrolyzer Hydrogen pipe storage

‘Grid stationary & @

fuel cell system Fuel cell electric vehicles





Towards an integrated energy system

Existing

7

Future

10





SYSTEM OPERATOR(S)

{ ) g
ELECTRICITY






Energy System Integration: Objectives and concepts @ Europe.

Optimize the energy system as a whole

Use of renewable and
decarbonised fuels,
including H2, in the right
place at the right time

Links to A
A greater direct electrification EU ‘multi dri:: :: onal’
of end-use sectors Hydrogen system
Strategy

Level playing field for
different energy
carriers

A more circular, flexible,
more decentralised and
digital and energy
system

Using every opportunity
to reduce emissions

Empowering consumer choice 1





m Hydrogen

Hydrogen Europe’s TOP 10 recommendations Europe
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Hydrogen Europe’s TOP 10 recommendations Erope "
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m Hydrogen

Hydrogen Europe’s TOP 10 recommendations Europe

OUR - _

RECOMMENDATIONS
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(‘ Hydrogen

Hydrogen Roadmap Europe S Europe
MANAGING VARIABLE RENEWABLES REQUIRES HYDROGEN

Challenge

Hydrogen is the only option to enable the transition of the
energy system - managing quadrupling renewables requires...

%ﬁ =R flocor

AT-SCALE SECTOR LOW-COST LINK BETWEEN

COUPLING SEASONAL
MECHANISM ENERGY STORAGE

PRODUCTION
AND DEMAND
REGIONS





Hydrogen Roadmap Europe ('y Furope |

ACHIEVING DEEP DECARBONIZATION OF >80% OF CO, EMISSIONS REQUIRES HYDROGEN

Hydrogen is the best or only choice for at-scale
Challenge decarbonization of key segments, for example:

D-Y-O
DI"I < 3

o
%
FUEL CELLS/

H, TO SYNFUELS FOR HEAVY

DECARBONIZE TRANSPORT AND
THE GAS GRID LONG

DISTANCES

‘2
o—l—o—

o X

HIGH-GRADE ULTRA-LOW-
HEAT FOR CARBON H, AS

INDUSTRY & FEEDSTOCK,
IN STEEL E.G., AMMONIA






(‘ Hydrogen

Hydrogen Roadmap Europe Qg Europe
HYDROGEN AND FUEL CELL SOLUTIONS MEET CUSTOMER PREFERENCES AND ARE CONVENIENT

Challenge

Hydrogen and fuel cells are compatible with
current usage patterns and convenience due to...

/i\ O =

NO OR FEW
CONSTRUCTION

RANGE AND LOWER
CHANGES REQUIRED
REFUELING TIME FOR HEATING ENERGY COSTS IN

OF FCEVs WITH H, THE LONG TERM

SUPERIOR POTENTIAL FOR





Hydrogen Roadmap Europe (\v Hydrogen

In simulations of the power system, the optimal deployment of sector coupling grows steadily G
until roughly 60% of variable renewable sources and then accelerates rapidly

Hydrogen demand, percent of electricity production

28 .Germany
24 |- T A B Sweden
Spain
20 + 70% 5% of eIectricity ° B Europe
With 80% VRE in the system, 109 Preduction would be
16 90% 140, 'deally converted - Models
into hydrogen B
12 - O Fraunhofer (storage
P and sector coupling)’
8 + ¢ /\ McKinsey
A - <> RWTH Aachen
4 - A . (power only)2
0 . 4 S me , AL ‘1 ) 1 1 1 [ ]Sterner/Stadler

(mean)

10 20 30 40 50 60 70 80 90 100 110 120

Variable renewable energy, percent of electricity demand
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A Hydrogen

Hydrogen Roadmap Europe S Europe

HYDROGEN TECHNOLOGY EXISTS AND IS READY TO BE DEPLOYED

A Ambitious scenario  /\ Business as usual scenario  Start of commercialization : A Mass market acceptability’
Today 2020 25 30 35 40 2045

@Transpoﬂation

N o s =\ Forklifts
’ -

| ; ! ! _ QTams Medium and
| City buses | large cars

Trams/railways

Coaches Synfuel

%Trucks (freight ships and aviation)
M Small cars

7 for buildings®

Industry heat

A/ mCHPs? | |
|
Low/medlum industry heat I

H|gh grade |ndustry heat WM

Steelmaking®

Pure hydrogen heating
| | |

| |
| |
& ' f * [} Blended hydrogen heating
\ \
M]]h A Exnstlng refining?, chemlcals (production of ammonia, methanol, and others), metalprocessmg

S S sy \

Power
generation

Industry -
feedstock  CCU [lmethanol, olefins, BlTX] W

T
Power generation, 06

balancing, buffering,

AN

— . &

:

Y
[
|
|
|

i i
l |
| |
l |





m Hydrogen

Hydrogen Roadmap Europe S Europe

How to achieve scale effect?

21





Hydrogen for the Transport: HDV
-5

EXAMPLE FOR TRUCKS: HYDROGEN FUEL CELL POWERTRAINS A

ﬂ Hydrogen
w Europe

RE ATECHNICALLY ADVANCED

ZERO EMISSION TECHNOLOGY AND COST COMPETITIVE FOR HEAVY TRANSPORT
FCEV powertrains for trucks ngertram system cost, 000 EUR
are cost competitive 30 - ~100 km BEV truck
with BEV from 100 km range 20 | Y/ FCEV truck
=

0

50 100 150 200 250 300 350 400

Energy capacity converted to range, km

l E Hydrogen refueling is 15 times faster than fast charging
After 10 minutes refueling/recharging time
FUEL CELLS = =
FOR HEAVY =(90% vs. 10% of ~1000 km range
TRANSPORT = —
FCEV truck BEV truck

Recharging infrastructure ...

reqwres creates

10-19x and  flexible

less space instead of peak load

22





Hydrogen for the Transport: Buses

EU-funded projects

‘ CHIC
(36 buses, plus 20 in Canada)
v Aargau, CH;
v Bolzano, IT; London, UK;
Milan, IT; Oslo, NO; ;
Cologne, DE*; Hamburg, DE* *

High V.LO-City

(14 buses)

v" Antwerp, BE; Aberdeen, UK;
Groningen, NL; San Remo, IT

. ¢
HyTransit o
(6 buses) g % o
v Aberdeen, UK : i
‘ 3Emotion o e
(21 buses) . PN
v" London, UK +e= :‘ ‘*’ ¢
Aalborg, DK; Pau, FR; - *
Rome, IT; South Rotterdam, NL; - A %
South Holland; Versailles, FR ‘,Q - *
‘ National/regional-funded \ _
projects
v Karlsruhe, DE; Stuttgart, DE; —_
Frankfurt, DE;
Arnhem, NL; North Brabant, NL; ggsuenstries with (upcoming) FC
Artois Gohelle, FR Y Inoperation
Planned or operation ended
* National funding

Source: JIVE/JIVE2

JIVE Q

(139 buses)
Aberdeen, UK — 10 FC buses
Birmingham — 20 FC buses
Bolzano, IT — 12 FC buses

ﬂ Hydrogen

w Europe

Fuel Cell Electric Bus Cost
(12 m bus in Euro)

€1.000.000

Cologne region, DE — 30 FC buses €750.000

Herning, DK — 10 buses
London, UK — 26 FC buses

Rhein-Main region, DE — 11 FC buses

Sandviken, SE — 10 FC buses

Riga, LV — 0 FC buses
Wouppertal, DE — 10 buses

JIVE 2 ‘

(152 buses)
UK — 20 buses
Dundee, UK — 12 buses
Groningen, NL — 20 buses
North Brabant, NL — 10 buses
South Holland, NL — 20 buses
Auxerre, FR — 5 buses
Pau, FR — 5 buses
Toulouse, FR — 5 buses
Cologne region, DE — 15 buse
Germany — 15 buses
Iceland — 10 buses
Sweden — 5 buses
Akershus, NO — 10 buses

€500.000

Bus Cost

€250.000

EvoBus

SOLARIS

vanfjoor

uuuuuuuuu

Non European OEMs

< 3
() FoTon A\ v
YUTONG! TATA

Source : Element Energy/JIVE. Note: this list is not exhaustive.

€650.000

€450.000

2017-2020 Beyond 2020

next steps tbc
ﬂ'mpﬁi
S
BUS
ALEXANDER
DENNIS
B — TR

23
Last update: April 2019





Hydrogen for the Transport: HDV " Hydrogen

- FCH-JU H2ME project Batt+RE B3 csorocoor Sl AsKo-SCANiA

SPECIFICATIONS

SPECIFICATIONS SPECIFICATIONS

SPECIFICATIONS

Location France Location Switzerland Location Norway Location Belgium
Manufacturer Symbio Manufacturer  ESORO Manufacturer  SCANIA Manufacturer VDL Group
Renault Autonomy 400 KM

Autonomy Tbc Tank capacity 31 KG Deployment 2018 Deployment 2018
Tank cap. Tbe Capacity 34'000 KG Autonomy 500 km

. , Transport 37°000 KG
Capacity Tbc Transport 27°000 Capacity

Filling time 10 min Capacity KG

Filling time Tbec

JAC

L

KenworthFC Partners planning 2,000 commercial

) ) Toyota and 7-eleven study to use FC
Nicola Trucks Toyota Truck @LA port drayage truck vehicles on the road in next 3 years.






Hydrogen for the Gas sector Europe

4 e
ENERGIES ELECTROLYSE | HABITAT ET i MOBILITE

RENOUVELABLES DE L’EAU i TERTIAIRE \ VERTE
INTERMITTENTES H H

g
3
ELECTRICITE z
NON CONSOMMEE 2

0

Heat '
Ty N  Electrical Effi
Electricity

*) il

Utilisation d’hydrogéne
dans les transports sous
forme d’Hythane

:
:
— -~ - H e ' [ —
- Grcie MPNY  apevarcen STt TN H GIDF Gecrniar ' = cncie
= —= i : ; 4
: :

2018: Grhyd (FR)
2018: Jupiter1000 (FR)
[>)
= @!Quz 47 Teréca

Liquid Natural
Gas Storage

e Attt R

| QD

i
Captage :
et stockage :
du CO, : Méthane ou mélange
d d’hydrogéne et de
méthane

Injection dans le

T " : réseau de transport
ectrolyse i
Réseau de transport PEM* 0,5 MW E Réseau de transport

d’électricité de gaz

Electrolyse
alcaline 0,5 MW

Leeds (UK)

100% H2 by 2035
85TWh

17-18M tCO2/yr

| 5 *Proton Exchange Membrane

-
A
I
3
<
=]
0]
-
I0
=1

Morseille Fos

(((((

o O 25
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Hydrogen valleys: H2 in Netherlands

Hydrogen
Europe

Global warming
1850 1900

If we do nothing the global
temperature will rise by
another 4°C by 2100

B

22 April 2016

Paris Agreement

Global warming set at a
max. 2°C. This requires
CO2-reductions

in the Netherlands of:

* 40-50% by 2030

* 85-100% by 2050
Hydrogen as a fuel and as
araw material can help to
achieve CO2-reduction

Port of
~ Rotterdam

targets
—-/
Hydrogen pipeline
Linking hydrogen
industries inZeeland =
and the Delta region %
Pilot project HyStock
Converting solar energy
into hydrogen in
Zuidwending
Wind ISPT Hvdrogen 20H2  GZI Next
turbine Hydrohub refuelling buses Hydrogen Electrolyser
generating 1MW station Province plant Green power
hydrogen test network of Gro- includinga intoH2.
centre Northofthe ningen hydrogen 100 MW
Netherlands fuel station in2024

Port of
Amsterdam

Element1
Gasunie/
TenneT /
Thyssengas
power-to-gas
pilot

The energy transition
. requires new forms of
~ infrastructure and
intelligent use of
existing networks.
Gasunie wants to invest
in new infrastructure
for renewable gases
such as hydrogen.

Hydrogen is a clean energy

carrier: H combustion g

yields only water vapour.

Hydrogen Magnum
hydrogen storage
value chain insalt  First turbme
with Engie: caverns  on hydrogen
towards a100 (+700,000
MW electrolyser households)

Leeuwarden

'

—

-

Chemelot

lyser

power station Electro- Ver

Wind farm,
possible
onshore
electrolysis

Ruhrgebied

h-vision

Large-scale switch to
hydrogen for power
stations and chemical
processes. Capture
and storage of CO2

Groningen

Magnum

power station

All three turbines

on hydrogen:

> 2 million homes
supplied with power

o

Hamburg

o Conversion
° Transport

° Storage

North Sea

Wind Power Hub
Anisland where
power from
offshore wind
farms is partially
converted into
hydrogen that is
piped onshore

National hydrogen
transport network
H2-pipeline network
links major industrial
areas Eemshaven,
Imuiden, Rotterdam,
Chemelot, Zeeland
andthe Ruhrarea

Further deployment
H2-and CO2
network Zeeland

26
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Hydrogen projects in BSR

H2NODES EVOLUTION OF THE ] : B
HYDROGEN CORRIDOR il V‘gcg_i@,’. otka

TALLINN ASSOC.
PARTNER

HNODES [N o1

Connecting Transport Infrastructures

Location of the proposed action along

the North Sea - Baltic TEN-T core
network corridor

{:} new HRS by H2Nodes

{:} additional H2Nodes activity locations
@ associated partner cities

0 existing HRS on the corridor

KAUNAS ASSOC.
PARTNER

™Y Vilnius

AMSTERDAM [ 1k
ROTTERDAM e n_

FPJ ARNHEM

JI:AO H [ ]
O AN

@
()
g ® o

®
&

(J
Co-financed by the European Union 27
Connecting Europe Facility






Hydrogen projects in BSR HNODES (\v Eorope

Connecting Transport Infrastructures

GA CEF TRANSPORT No: INEA/CEF/TRAN/M2014/1025986

Action No.: 2014-EU-TM-0643-S

H2Nodes — evolution of a European hydrogen refueling station network by mobilizing the local demand and
value chains

o H2Nodes Action supports development of HRS in Parnu (EE), Riga (LV) and Arnhem (NL) as also boosting
implementation of FCEV along the North Sea - Baltic core network corridor

o The focus is on market sided innovation by real-life deployment with local studies and processes to
boost market introduction

o RM LLC “Rigas Satiksme” pilot of the innovative concept HyTrolleys where is combined the two
alternative fuels electricity and hydrogen to allow benefit from the advantages of both technologies and
provide greater flexibility in the urban transport system - less noise, zero emissions and better energy
efficiency

Co-financed by the European Union 28
Connecting Europe Facility






Thank you! Questions?

Contacts Aivars Starikovs
Hydrogen Europe Member of the Board
Avenue de la Toison d’Or 56-60 E-mail: aivars@h2lv.eu
1060 Brussels Tel.: +32 2 540 87 75

Belgium www.hydrogeneurope.eu
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PA Transport Thomas Erlandson - Carbon Neutral BSR 14.10.2020.pdf
EUSBSR

EU STRATEGY
FOR THE BALTIC
SEA REGION

Policy Area Transport

Thomas Erlandson
Coordinator for EUSBSR PA Transport

-"interreg

Baltic Sea Region

EUROPEAN UNION





EUSBSR Policy Area Transport

PA Transport Action Plan - revised

1. Improve connectivity of the regions and cooperation with
third countries

2. Development of measures towards climate-neutral
transport

3. Facilitate innovative technologies & solutions in the Baltic
Sea Region





EUSBSR Policy Area Transport

Focus on implementing Flagship Processes

Strengthening of PA Transport cooperation while taking
responsibility for an agreed thematic area

The flagship process will substantially improve continuity and
endurance

Flexibility and adaptability, there might be new issues detected
calling for adjustment of your initial aims.

Better conditions to involve new partners and start cooperation
in the selected thematic field





EUSBSR
4 EU STRATEGY
FOR THE BALTIC
SEA REGION

-

Thank you

Thomas Erlandson
Coordinator for EUSBSR PA Transport
Ministry of Infrastructure of Kingdom of Sweden
thomas.erlandson@gov.se
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