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§ o Worldwide Islands Hydrogen Initiative

|slandsc ideal polygons for demonstration
S of hydrogen energy technologies
N, and entire hydrogen economy

® Supply and price of conventional energy

® Renewable energy sources

m Scale

® Energy autonomy

® Pristine environment

m Example of Iceland

® Demonstration projects onislands
(Bozcada, Aitutaki)
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Connected to the lab
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H2 system in the Lab

Fuel cell stack 1.2 kW

Control unit

Electrolyzer (2.6 kW)

DC/DC converter

Electronic load 1.5 kW

Hydrogen storage
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Status of hydrogen and fuel cell technologies

Technology Readiness Level (TRL)
1 2 3 4 5 6 7 8 9

Automobiles v
Delivery vehicles
Buses \ 4

Trucks '
Trains

Garbage trucks

Ships, ferries Y

Fork lifts \ 4
Back-up power \ 4
Residential ntogeneration ' v
Commercial buildings

Energy storage \
H2 injection in natural gas grid Y ’

1 2 3 4 5 6 7 8 9

Idea techn. formulation prototype fully commercial

Adapted and updated from: Study for Hydrogen Cities and Regions Initiative by RolandBerger funded by FCH JU, Sep 2017
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Hydrogen technologies are already being deployed
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~ 9 Hydrogen Projects in EU
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Project name Project promoters  Country Timeline Project maturity  Scope & goal A
Retrofitting/repurposing existing infrastructure _ 84 2G's CHP fleet  2G Energy AG Germany  NA-NA Project Existing natural gas CHP plants can be easily retrofitted
) ) retrofit for the operation with hydrogen by moderate costs; by
Integrated H2 project (production, transport, use) _ this means millions of tons of CO2 can be saved each
year
Aberdeen Vision SGN /NG /PBDE/ United NA-NA Project The focus for the Aberdeen Vision project is the
H2 production _ Project DNVGL Kingdom transport and use of hydrogen produced from reformed
natural gas from StFergus in North East Scotland. Outline
H2 storage the possibility of using advanced hydrogen production at

St Fergus. And to discuss the technology and safety
New built H2 infrastructure I 5 requirements for the transportation and storage of CO2 v
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Opportunities for hydrogen energy technologies in Croatia

CROATIA

Opportunities for

sidering the National Energy -
Climate Plans

Onshore Wind Main results and impacts of hydrogen deployment in Croatia cno ATI A
40 - 230 MW by 2030 in the two scenarios modelled in the present study
[ 0.5-490GWha

Offshore Wind
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14 - 80 GWh/a

Electrolysers
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Croatian Hydrogen
Strategy

2021.¢ 2050.

Adopted by Croatian Parliament on 25.03.2022.
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CroatianHydrogenStrategy2021.-205Q providesnationalvisionof
researchdevelopment,production,infratructure and useof hydrogen
technologieswhich will contribute to achivingclimate neutrality by 2050, aswell as
fulfilling nationalgoalsrelatedto developmentof alternativefuelsinfrastructure

Theobjectivesof the strategyis decarbonizatiorof hydrogenproduction,useof green
hydrogenas a replacementfor fossilfuels, and for increasingstability of the power

systembasedon intermitent renewableenergysources

Hydrogen potential in Croatia is in power generation from renewable energy sources
which can provide adequate and long term supply of renewable (green) hydrogen.

But, for widespread use of hydrogen, besides production of green hydrogen, it is
necessaryo createadequatehydrogendemandandthe supplyinfrastructuresystem




Ongoing HydrogeRrojects in Croatia FESS (m)

at different stages of development

M Complete autonomous hydrogen system at FESB, &= _nm g \
B Hydrogen Refueling Station (for bicycle) at FSB, Za l I“““ ' \
M Hydrogen buses for the City of Zagreb L Vs
2 INAc Prefeasibility study for electrolyzer installation in oil refinery
N HER Prefeasiblility study for battery system and electrolyzer
Installation in KTE Jertovec
N Island of Vig Prefeasibiliy study for hydrogen production and use
W Hydrogen fuel cell catamaran in Split

North Adriatic Cross Border Hydrogen Valley
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PROJECT DEVELOPMENT
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City ofZagreb Office for economy, energy and environmental protection in collaboration with
ZET, INA, Office of city planning, Ministry of economy and sustainable development,
Ministry of sea, transport and infrastructure, and FSB University of Zagreb received
PDA(Project Development Assistandegm FCHJU for obtaining 20 hydrogen fuel cell buses
and hydrogen refueling infrastructure (2 HRS)

The planned supply chain of the project in Zagreb
according to the EOl submitted
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Tube trailer x1 Refuelling FC Buses
500 bar, 1,000kg _ x20
capacity Stations
x1 large
x1 small



Prefeasibility Study of Electrolyzer Installation
In Oll Refinery Rijeka
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7). 4
(1) electrolyzer pland or 10 MW,
| (2) possibility for expansion
(3) stationary tanks,
| (4)tube-trailer filling station,
-~ | (5)cleanup if gray hydrogen from 38@GUplant,
(6) mnnection to 38MHGUplant,

(7) onnection to water supply
(8) mnnection to sewage system
| (9) ®mnnection to power grid
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Installation of a battery system and an electrolyzer at
KTElertovec

- Basic layout and techreconomic data input

- Analysis of possible hydrogen injection in natural gas pipeline
- Analysis of required changes in legislation

- Estimate of feasibility and justification of investment

Electrolyser




