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Namen in vsebina K ELES

* Predstaviti stanje na podrocCju vodika v tujini in pri nas

« Razbliniti kakSen mit glede vodikovih tehnologij



Vodik — osnovne vrednosti energetske pretvorbe B ELES

~ Hydrogen | Basic math

Hydrogen physics
©  1kg €>11,1 Nm? ¢3(33,3 kWh|(LHV) and 39,4 kWh (HHV)
*  High mass energy density (1 kg H, = 3,77 | gasoline)

*  Low volumetric density (1 Nm?® H, = 0,34 | gasoline)

Hydrogen production from water electrolysis (~5 kWh/Nm? H,)
*  Power: 1 MW electrolyser ¢ 200 Nm¥h H, ¢> +18 kg/h H,
*  Energy:|+/- 55 kWh|of electricity = 1kgH, ¢> 11.1 Nm? ¢ + 10 liters demineralized water

Power production from a hydrogen PEM fuel cell from hydrogen (+/- 50% efficiency)

*  Energy: 1kgH, 2|16 kWh 30%
n- 0
Cars and buses
FCEV H, tank ' H, consumption ' Driving range Annual driving distance Annual H, consumption
Car (passenger) Skg | 1 kg/100 km 500 km , 15.000 km | 150 kg
Bus (12 m) 35kg | 8kg/100 km 350 km 60.000 km ‘ 5 tons

Vir: HYDROGENICS, ETIP Wind — Wind2H, ,Brussels, februar 2019



Vodik — proizvodnja vodika z elektrolizo B ELES

H; at max. 37.5barg
gEL400: 36kg/h

Energy (MV) 6.6-36kV

gEL1000: 90kg/h (& Eawgy ‘“’3;0:’" 1 Power to gas container:
2 (3 ater
‘ Nitrogen PEM stacks, H2 process, Deoxo-dryer

BUYER to Supply 2 Power container:
i transformer, rectifier, controls, RO/EDI
3a Chiller (gas cooling)
3b Air/water re-cooler (process & rectifiers)
4 Interconnecting piping/cabling

6 MW + Trailer Filling + Hydrogen Refueling Station

Vir: FEST GmbH, https://fest-group.de/loesungen/integrierte-wasserstoff-elektrolyseanlagen/



Vodik — cena glede na tehnologijo K ELES

Cene vodika iz razliénih tehnologij (NEA, 2022)

Proizvodna cena vodika - LCOH ($/kg), 2035
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Levelised cost of hydrogen (USD/kgH )
- =Y

0
Nuclear-  Solar- ME  Solar- NA Wind Solar-EU Nuclear-NB| Wind |Grid - LCOE Grid - LCOE
LTO onshore offshore at75 at 150
USD/MWh  USD/MWh
i o (high gas
Levelised cost of electrolyser W Levelised cost of electricity price)

Note: LTO = long-term operation; ME = Middle East; NA = North America; EU = European Union; NB = new build.

Glavni dejavnik cene H2: cena EE (Kjer je load factor >35%)

Ob primerljivo nizkih cenah EE in plina je elektroliza lahko konkurentna SMR

V primeru utility scale SE in visokega load factorja je vodik iz EE iz SE v nekaterih
regijah (NA, ME) lahko konkurencen vodiku iz obstojeCih JE, ne pav EU (JE )

» Vodik na osnovi cene EE iz omrezZja ni konkurenéen

Vir: Vodikova strategija Republike Slovenije, Center poslovne odli¢nosti, Ekonomska fakulteta Univerze v Ljubljani, november 2023



Vodik — cena glede na lokacijo in poreklo

Levelized cost of hydrogen production

USD/kg H;

100% Chinese Chinese 100% Chinese  Chinese
European stack  stack & BoP| European stack  stack & BoP | European stack  stack & BoP

Solar PV in the Southern Europe Offshore wind in Northwest Europe Hydro power in Northern Europe

mCAPEX 80PEX mElectncity cost

Notes: BoP = balance of plant. “100% European” refers to a project configuration which only uses equipment manufactured
in Europe, with an electrolyser CAPEX of USD 2 300/kW. “Chinese stack” refers to a project configuration using
electrolyser stacks imported from China with all the rest of the equipment procured from original equipment manufacturers
(OEMs) from Europe, with an electrolyser CAPEX of USD 2 150/kW. “Chinese stack & BoP" refers to a project
configuration using electrolyser stacks and the rest of BoP components imported from China, with an electrolyser CAPEX
of USD 1 800/kW. Electrolyser efficiency is 62% for “100% European” and 56% for the other two cases. The total import
cost of Chinese components includes the manufactuning cost in China, shipping costs and an import tarnff of 3.7% tanff on
electrolyser stacks and 2% on BoP components. Engineering, procurement and construction (EPC) and contingency costs
are considered o be at European prices for all project configurations.

Sources: |IEA analysis based on data collected through a survey to original equipment manufacturers, EPC companies and
project developers, data from McKinsey & Company and the Hydrogen Council; BloomberghEF, Argus Media Group, All
rights reserved

Despite the significantly lower CAPEX of Chinese electrolysers, their use in projects
outside of China leads to only small reductions in the cost of producing hydrogen.

Vir: IEA, Global Hydrogen Review 2025, september 2025

B ELES



Poraba vodika v svetu K ELES

Hydrogen demand by sector and by region, 2020-2025

Hydrogen use by sector, 2020-2025 Hydrogen use by region, 2024
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Notes: “Other” includes transport, power generation, production of hydrogen-based fuels, buildings and biofuels upgrading.
The estimated value for 2025 (2025¢) is a projection based on trends observed until July 2025.

Sources: IEA analysis based on data from Argus Media Group, All rights reserved, International Fertilizer Association,
: S : £

Global hydrogen demand keeps rising but remains concentrated in traditional applications
in refining and the chemical sector.

Vir: IEA, Global Hydrogen Review 2025, september 2025



Proizvodnja vodika v svetu K ELES

Hydrogen production by technology and by region, 2020-2025e

120 Region
Electricity SROW
mEurope
Bindia
@Middle East
@ North America
mChina
Technology
@ Electricity
@ By-product
@ Fossil fuels w/ CCUS
1 ‘ ‘ — L = Oil
2020 2021 2022 2023 2024 ® Coal
By technology By region|@MNatural gas w/o CCUS
IEA. CCBY 4.0

Mtpa H,
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Notes: CCUS = carbon capture, utilisation and storage; ROW = rest of world; 2025e= estimate for 2025, based on trends
observed until July 2025. By-product hydrogen includes production in catalytic naphtha crackers and steam crackers which
is subsequently used in refining

Hydrogen production remains dominated by unabated fossil fuels and is largely
concentrated in a few key regions.

Vir: IEA, Global Hydrogen Review 2025, september 2025



Proizvodnja vodika v svetu K ELES

Low-emissions hydrogen production by technology, region and status
based on announced projects, 2030

£ % BROW £ % R
% 25 @Middle East % 25 |
@india :
20 oCanada 20 : “:Early Stage
mChina oFeasibility
" DAustralia aFID
10 @United States @ Operational
Olatin America
5 @Europe
0
Electrolysis Fossil with CCUS Electralysis Fossil with CCUS
IEA. CC BY 4.0

Motes: CCUS = carbon capture, utilisation and storage; FID = final investment decision; ROW = rest of world. FID 2030
includes projects that have reached FID and those that are under construction. “Feasibility” includes projects undergoing a
feasibility study; “Early stage"” includes projects at early stages of development, such as those for which only a co-operation
agreement among stakeholders has been announced. Only planned projects with a disclosed start year of operation are
included. More details about announced projects for low-emissions hydrogen production can be found in the new Hydrogen
Tracker available on the IEA website.

Source: [EA Hvdrogen Production Projects Database (September 2025).

Low-emissions hydrogen production could reach 27 Mtpa by 2030, but only 4.2 Mtpa are
operational, under construction or have reached FID.

Vir: IEA, Global Hydrogen Review 2025, september 2025



Okvirji EU politik na podro&ju vodika

2021 Fit for 55 Package
2022 REPowerEU strategy
(increased hydrogen ambition)

2020 EU Hydrogen
Strategy

2023 2023
Revised Renewable Energy Directive Implementing acts (DAs) on RENBO
(RFNBO targets) criteria and GHG emission calculation
methodology
Investment agenda
Creating demand

Markets & 2023
infrastructure FuelEU Maritime Regulation (RFNBO targets)

Research & 2023

Innovation e U Aviation Regulation (SAF targets)

International 2024 2025
Implementing acts (DAs) on GHG

emission calculation methodology for
low-carbon (non-renewable) hydrogen

cooperation Gas and Hydrogen internal market Directive
and Regulation

2025
Proposal for revision of trans-European
energy infrastructure Regulation and
adoption of 2" PCI/ PMI project list

Vir: Lelde Kiela Vilumsone, EC, DG ENER.C1, H2 Talk, Hydrogen Europe, junij 2026

B ELES



Clean Hydrogen Partnership JU

EU Institutional Public-Private Partnership (IPPP)

Industry W Commission / Research community
more than 400 members A 4 more than 150 members

Vir: Clean Hydrogen Partnership JU, 2022

[ m Hydrogen | / m Hydrogen Europe
I w Europe I m ‘ul v Research \
I

B ELES

Clean Hydrogen JU Programme

: 69 Projects
GG s € 248.4 millions
H, Storage & 32 Projects
Distribution € 90 millions

Clean Hydrogen
Partnership

H; Valleys

9 Projects ‘
£ 116.4 millions

337
81 Projects projects 51 Project
€ 274.7 millions rojects
supported Cross-cutting € 73.5 millions
for =
€1.399 bn . 18 Pro
i rojects
H; End Use: Supply Chain L
76 Projects
€ 528.3 millions Strategic Research 1 Project
Challenge € 10 millions



Vodikove doline K ELES

"Hydrogen Valleys"” are local market makers for ciean
hydrogen - Integrated infrastructure projects along the full value chain

Hydrogen Valleys ... ... and what they're made of
+ Next-generation H2 market development . Large-scale joint investment (> EUR 10 m and up to multi-bn EUR)
+ Integrated (and larger-scale) projects + Full hydrogen value chain coverage

covering more and more of the value

chain — *mini hydrogen economies” - Centralized clean hydrogen production (de facto mostly green H2)

- Shared infrastructure (e.g., pipelines, refueling stations)

Fly devlopes - Multiple end-uses (e.g., steel industry, fuel cell trucks)
H g + Clear regional scope (e.g., around a major port) ] . .
hes Hydrogen Valleys are truly going global — As of today, we have identified T1OI'€
Pilots, demo = il ‘ HZO " 7
ot . f’."ﬁgs % I co, than 80 Hyd rogen Val |eyS under development around the world
BB "e® | twcE J H, 'l' CH [ wonitty g J Europe Asia-Pacific Americas Middle East & Africa
F .. x' 'x

5 y
4, | &
i-:

soos Neocevll s

. . Note: Only considering Hydrogen Valleys participating in the Mission Innovation Hydrogen Valley Platform
Vir: Clean Hydrogen Partnership JU / Roland Berger, 2022 g g Hydrogen Valleys particpating ydrogen Valley



Vodikove doline & ELES

= . Production
LAGRANDE VALLEE HYDROGENE 8000+ H2/en
dont 4000t/an
100% renouvelable
IMAGH y NE © 200ME de budget @ 40 partenaires @ 6 pays concernés 57 MW de nouvelle
=2 e directs ou associés Allemagne, Espagne, France, T
& by @ Rhéne-Alpes subventions du CHP I 2 N2 ltaleie, Portugal, et Suissse capacite d e'eCtr°lyse
Stockage
Production
ALLEMAGNE 8000 t H2/an 44 t H2 stockées
dont 4000t/an
100% renouvelable
57 MW de nouvelle
capacité d'électrolys Transport
Stockage 2 pipelines
44t H2 stockées 20 tubes trailers
Transport
2 pipelines Distribution
20 tubes trailers 13 stations
de distribution
Distribution
13 stations
de distribution u”g”
Usages 250 véhicules
250 véhicules utilitaires, lourds
utilitaires, lourds et hors route
et hors route

Co-funded by
the European Union
project is supported

i
7" Clean Hydrogen
x@:-mmmp

Vir: IMAGHyne, Auvergne-Rhone-Alpes, Hyvolution Paris 2025, januar 2025



Vodikova strategija EU ¢lanic

BELGIUM AUSTRIA CYPRUS
CZECH REPUBLIC BULGARIA LATVIA
DENMARK CROATIA MALTA .
TaNce ESTONIA SLOVENIA
GERMANY FINLAND
HUNGARY GREECE .
LUXEMBOURG BELAND B
NORWAY ITALY o
THE NETHERLANDS LITHUANIA \
POLAND ROMANIA
SLOVAKIA
PORTUGAL
SPAIN
SWEDEN
THE UNITED KINGDOM
Belarus
Ukraine
T
,/__‘.'”\“
¥ Torkiye
=
Tunigis e
- 4 " 1
gEacce Llsrael
< \ Jor
e, Vi Algeria \ \L
Ubya =
Vir: FleishmanHillard, National Hydrogen Strategies Vir: European Hydrogen Observatory, december 2025

in the EU Member States, februar 2022



Vodikova strategija EU ¢lanic

2020 2021

Bolgarija
Estonija
Finska
Neméija*
irska

Austrija
Belgija
Hrvagka
Danska

Zdruzeno kraljestvo

osnutek /

A

Uhtengtein |

‘.\ Malta

W

B ELES

Driava

Klju€ni izvleéek

Poudarki koristni za Slovenijo

Avstrija

¢ 1GW elektrolize

® zamenjava sivega H, 80 % v
industriji do 2030

*  HyPA platforma

* Brez pravocasne vzpostavitve regulative pride do
tveganj in zamud pri uvajanju

e  Potrebna je standardizacije novega podroéja in
varnostnih smernic,

e Qvira so nejasnosti pri klasifikaciji vodika kot
energenta in kemikalije, pri pridobivanju dovoljenj
za proizvodnjo, priklopu na omreZje (brez dovolj
velike kapacitete) in pri platevanju omreZnine.

Hrvaska

i

* 70 GW elektrolize do 2030

Driava Kljuéni izvleéek Poudarki koristni za Slovenijo
Nemtija * 10 GW elektrolize do 2030 *  Poenostavljeni in hitri postopki za gradnjo
* poudarek na industriji elektrolizerjev
- ®  uvozna strategija e 7Zgodnje nacrtovanje omrefij (elektrika in plin)
+ ogljikova pogodba na razliko *  Manjsi izvedljivi koraki so ucinkovitejsi od mega
(ccfD) projektov, ¢e slednji nimajo pripravljenih ustreznih
temeljev za izvedbo
Francija s 4.5GW elektrolize do 2030 s Zagotoviti usklajenost med drZavo in lokalnimi
* 500 km omre?ja akterji
* podpora za mobilnost in e-goriva | ®  Poskrbeti za &im bolj zanesljive povprasevanje (npr.
I I e IPCEl projekti javni promet, industrija), ki spremlja proizvodnjo
vodika
e Drzava pripravi razpise, ki bodo jasni, pregledni in
dostopni tudi za manjsa podjetja.
Belgija * uvoz 20 TWh obnovljivega * Nujna je skupna nacionalna vizija (namesto
vodika letno razdrobljenih regionalnih teZenj), po domaci rabi
. I e izgradnja 100-160 km vodika, ne le tranzitne vioge
vodikovodov & Nesme se spregledati izobraZevanja in strokovnih
kadrov, ki so eden kljuénih elementov za uspeh
uvajanja uporabe vodika.
Nizozemska * 68 GW elektrolize do 2030 e Realno oceniti logisticne zmogljivosti in pravocasno
e 1000 km omreZja vkljugiti in ozave3¢ati lokalne skupnosti
* moé¢na vloga pristanid¢ * Cena energije je kljuéna, saj elektrolizerji niso
I e H,kot izuogznippmdukt ekonomitni brez dostopa do poceni OVE
] *  Uvoienivodik je tekmec, kateremu je potrebno

prilagoditi svoje cilje in ciljati tudi na ni$ne uporabe
vodika pri mobilnost in v industriji, ne le na
masovne reditve.

Italija

5 GW elektrolize do 2030
vodikove doline
Zelezniski pilotni projekti
¢ezmejna infrastruktura

o Casovno usklajeni in jasni razpisi.

*  Pravofasno vzpostavitev medresorskega
sodelovanja, pri cCemer je kljucno, da resorji, ki
pokrivajo energijo, promet in okolje, delujejo
usklajeno

e Gradnja na zaupanju javnosti in pravofasna
vzpostavitev dobre komunikacije

Madzarska

240 MW elektrolize
* uporaba vodika v industriji in
prometu

s  Privabljanje mednarodnih investicij v tehnologijo
vodika, na primer avtomobilsko industrijo

* Ne zamujati s proizvodnjo zelenega vodika

e Prenos pilotskih projektov iz laboratorijev v
komercializacijo

Vir: Analiza EU in tujih strategij ter domacega stanja na podrocju vodika, Konzorcij za pripravo Akcijskega nacrta

za doseganije ciljev v NEPN na podrocju vodika do leta 2030 in s pogledom do leta 2040, december 2025.




REDIII - RFNBO cilji za industrijo in K ELES

Binding target for RFNBO (renewable fuels of non-
biological origin): 42% in 2030 and 60% in 2035

Under Art. 22b - possible discount of 20% in 2030 for Member States on track towards their expected contribution to the overall
Union target of 42.5% with a low share of hydrogen from fossil fuels consumed (no more than 23% in 2030 and 20% in 2035)

Binding target of at least 1% of RFNBOs (combined
target of 5.5% for advanced biofuels and RFNBOSs)

Commission Guidance (C/2025/2983) on the targets for the consumption of renewable fuels of non-biological origin
in the industry and transport sectors laid down in Articles 22a, 22b and 25 of Directive (EU) 2018/2001 as amended

Vir: Lelde Kiela Vilumsone, EC, DG ENER.C1, H2 Talk, Hydrogen Europe, junij 2026



Cilji in napovedi za Slovenijo K ELES
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Vir: Posodobljeni celoviti nacionalni energetski in podnebni nacrt Republike Slovenije, NEPN, december 2024



Cilji in napovedi za Slovenijo - REDIII K ELES

RED Il

* Prispevek RFNBO, ki se uporablja za koncno energijo in neenergetske namene do leta
2030 znaSa vsaj 42% in do leta 2035 vsaj 60% vodika, uporabljenega za kon¢no energijo in
ne energetske namene v industriji.

e Skupni delez naprednih pogonskih goriv in bioplina, proizvedenih iz surovin iz seznama A
priloge IX in RFNBO goriv, ki se dobavlja prometnemu sektorju znasa vsaj 1% do leta 2025
in 5.5% do leta 2030, pri cemer je delez RFNBO goriv v letu 2030 vsaj 1%

Ne-energetska raba v industriji
Upostevaje trenutno ne-energetsko rabo v Sloveniji (57 GWh letno):
23.8 GWh (850 ton) letno v 2030 in 34 GWh (1.020 ton) letno v 2035.

Promet
Glede na podatke SURS za 2024: 1% predstavlja 227 GWh (6.800 ton) -> 1% RFNBO v 2030.



Cilji in napovedi za Slovenijo K ELES

Energija GWh 2026 2030 2035 2040
210.210t > 7000 EHB
EHB 1.000 | 5.000 | 7.000
6000
RED I 251 251 261 261
=000 MNEPN: DU-OVE
SLOH2U obstojece 1.680 | 1.680 - NEPN: DUJE
=
SLOH2U obstojece + novo 2.180 ( 2.180 % 4000
= Predlog: ambiciozni
NAHV 197 | 197| 197 83000
(2]
3 3 S SLOH2U: obst.+novo
NEPN proizvodnja H2 5 236 502 813 2000 Predlog: osnovni sc.
SLOH2U: obstojec
NEPN odjem OVE in NO plinov (DU-OVE) 198 | 1.012| 3.477| 4838 phstoeee
30.030t > 1000
NEPN odjem OVE in NO plinov (DU-JE) 198 | 1.012 | 3.524 | 5.001 RED Il
o]
Osnovni scenarij 250 500 | 1.700| 2.200 2026 2028 2030 2032 2034 2036 2038 2040
Ambiciozni scenarij 250 840 | 2.180| 2.900

poraba danes: 2.200 t/a (73,3 GWh)

Vir: PLINOVODI d.o.0., Posvetovanje Akcijski nacrt za vodik, marec 2026



Trenutno stanje porabe vodika v EU K ELES

Total hydrogen consumption by end use in the EU — 2020-2024 (Mt)

8 7.6
74 L
6.8

Mt
I

2020 2021 2022 2023 2024

[l Refining | Ammonia [ Other chemicals [Jj] Novel hydrogen applications [7] Other [ Methanol

Vir: H2 Talk REDIII Implementation — Where are we now?, Hydrogen Europe, junij 2026

Existing EU demand

* Currently >90% of hydrogen is produced from fossil
sources (mostly natural gas)

* Only 0.5% is produced from electrolysis or natural
gas with CCS

» ~8 MtH2/ year used mainly in refineries and
fertiliser production



Stanje napredka RFNBO v industriji

B ELES

m Growth dynamics

[ ]
5 @. RFNBOs share in industry

Supply-Side Funding Focus
@; pply g

The trajectory is characterized

- by a slow ramp-up until 2030
(pilot phase)

- followed by scaling up by 2035

Overall, a large portion of domestic
production planned by 2030 is
earmarked for refineries and transport
sector

Broader use in industry is anticipated by
2035

Reaching 42% RFNBO target in industry
by 2030 is viewed by many MS as a
]

Significant

challenge

Estimates/projections by 2030
vary a lot, often not backed up by
projecis/measures

Vir: Lelde Kiela Vilumsone, EC, DG ENER.C1, H2 Talk, Hydrogen Europe, junij 2026

Many MS use various EU funding
instruments (Innovation Fund, IPCEI,
Hydrogen Bank)

These and national measures are largely
focused on production and infrastructure
rather than industrial offtake



Potreba po posodobitvi EU vodikove strategije & ELES

The hydrogen landscape has evolved significantly since the adoption of the 2020 Hydrogen Strategy

Legislative and enabling framework Slower than expected development Clear mandates
for hydrogen in place of the hydrogen market
» REDIIl, maritime and aviation Electrolyser capacity: 600 MW installed » REDIII: strategy for imported and
mandates and 3.3 GW past FID (total of ~0.4 mt) domestic hydrogen
which is far below the 3-4 mt needed to
* Gas and Hydrogen Package meet the industry and transport targets * European Court of Auditors: we
for RNFBOs accepted recommendation to update

hydrogen strategy; need for a reality
check (targets, financing)

*» RFNBOs and low-carbon Delegated

Acts Main drivers are:

« Higher than expected production
costs

* Limited/uncertain demand

* Delayed infrastructure development

* Investment and regulatory
uncertainty

« Slow supply chain developments

* Infrastructure priorities (PCI/PMIs)

* Multiple support tools (European
Hydrogen Bank, Mechanism,
auctions and other funding)

Vir: Lelde Kiela Vilumsone, EC, DG ENER.C1, H2 Talk, Hydrogen Europe, junij 2026



Trenutno stanje v Nem¢iji & ELES

Wasserstoffproduktion- und bedarf Fortschrelbuna Nationale

GwW TWh Wasserstoffstrategie (2023):
12 % - 160
»  Urspringliches Ziel: 10 GW in 2030 (ca.
Derzeit sind Bandbreite 140 26 TWh gruner Wasserstoff*)
IEREEE . | | Projekte mit Bedarfnach |
deutlich Ub i i
EL; [;CGVLCf er NWS 120 + Bedarfin 2030 liegt laut
g8 | angekindigt Bundesregierung bei 95 bis 130 TWh
(davon aber 100
unter‘t1|5|5DGW + Verbleibende Mengen mussen
mi
g || mOtherchemicals mRefining | L — i B0 importiert bzw. fossilbasiert produziert
= Ammonia m Unknown
werden
r 60
T Der Ausbau geht deutlich langsamer
Gesamtbedarf 40 voran als geplant:
wird nicht
2 S S, durch grine |- .
Aktuell sind nur etwa Produktion r 20 ’ Kosten sind kaum gesunken
210 MW installiert deckt - .
gecee ¥ Regulatorische/burokratische Hirden
0 i -0
Heute 2030 ¥ Fehlende Infrastruktur
m | eistung [GW] W\Wasserstoffbedarf [TWh] W Wasserstoffproduktion [TVWh] . . .
¥ Fehlende Preis- und Abnahmesicherheit
*Hinweis. Wasserstoffproduktion basierend auf 65 % Wirkungsgrad und 4.000 Stunden (vereinfachtes Beispiel)

Vir: ENERVIS, Griiner Wasserstoff in Deutschland, maj 2026



Naértovane spremembe EU politik K ELES

» Targeted revision of the hydrogen
production criteria to extend the ramp-up
phase and facilitate market development
during the crucial early stage (end June 2026)

* A new hydrogen strategy to reflect the
evolution of the market, technological and
policy developments (Q4 2026)

« Arenewable energy framework for the post-
2030 period (Q4 2026)

Vir: Lelde Kiela Vilumsone, EC, DG ENER.C1, H2 Talk, Hydrogen Europe, junij 2026



Transport: veriga vrednosti K ELES

H2 ecosystem dependencies for Heavy-Duty Trucking: H2 fuel volume (tons per year),
H2 price at pump and supply to scale technology are the real technology enabler.

H2 H2 e A H2 Heavy- Fuel k

\
1
price Cell 1
(atpump)  Truck (H2)  &H2ICE /

availability  distribution delivery  refueling duty
(for transport (ship, trailer, & quality station

sector) pipeline) (wlast mile“) (at TEN-T)

N

- i

Pilot plant Pliens-
auvorstadt (PSV)

DAIMLER
TRUCK

Vv O LYV O

N3; >16t I

: ° Large Hydrogen Refueling
TEN-T corridors stations for HDT

e

5 RO
Production facility:
e.g. Weilheim

Vir: Dr. Florian Henkel, CELLCENTRIC, H2 Talk, Hydrogen Europe, marec 2026



Transport: Razlika med EU in Azijskim pristopom K ELES

Synchronized ramp-up of all H2 elements is key to success (,,no hen-and-egg“).

= |solated ramp-up (,European approach®; last 15 years) = Synchronized approach (,Asian way")
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For synchronization, one has to consider the entire H2 production chain, and align all partners along the chain.

H2 vehicles will only become a commercial success, if all subsequent elements of the chain are operational.

Vir: Dr. Florian Henkel, CELLCENTRIC, H2 Talk, Hydrogen Europe, marec 2026



B ELES

Transport: Razlika med EU in Azijskim pristopom

History of China’s 5-year plans: Hydrogen as energy carrier for resilience, B

Fuel Cells and New Energy Vehicle (NEV) ramp-up.
Fuel Cells are explicitly mentioned being NEVs.

10t" Plan
(2000-2005)

11t Plan
(2006-2010)

12t Plan
(2010-2015)

13th Plan
(2016-2020)

14t Plan
(2020-2025)

15t Plan

(2025-2030)

» Launched the “Electric Vehicles” major science and technology project. FCV technology has been
identified as one of the key R&D priorities.

Encourage the development and use of energy-efficient, environmentally friendly, and new FCV.
Start early R&D in key technology of FCV.

The NEV industry will focus on developing plug-in hybrid electric vehicles, pure electric vehicles,
and FCV technologies.

Key tasks for energy technology innovation: R&D breakthrough in Hydrogen Energy and FC
technology

Accelerate future industries include Hydrogen energy, establish national technology research
institutes, implement cross-industry integration demonstration projects.

Released China's first medium-to-long term plan for Hydrogen energy industry (2021-2035),
first time sets clear quantitative targets: FCV>50,000; Renewable energy hydrogen
production reaches 100,000-200,000 tons per year until end of 2025.

Hydrogen is explicitly defined as a new economic growth driver. (further data see
Roadmap 3.0). Hydrogen is one of the 6 strategic economic core pillars.

Vir: Dr. Florian Henkel, CELLCENTRIC, H2 Talk, Hydrogen Europe, marec 2026



Transport: Razlika med EU in Azijskim pristopom K ELES

China has a clear plan, is fully committed and execution is fully ongoing

: NEV Technology Roadmap 3.0
th = -
LA GO e 2 L) by Chinese Society of Automotive Engineers

© | china will accelerate the development > 200 > 20 > 2040 4
of emerging strategic industries § emerecvems sy ineiy i esrpser vy
including: new energy, intelligent
Connected new energy Vehicles E' 500,000 Commercial FCEV > 1 Million Commercial FCEV > 4 Million Commercial FCEV

m 3,000 HRS 5,000 HRS 10,000 - 20,000 HRS

o
L 1] of liquid H2 Large-scale promotion of liquid H2

9f
o ! PRt ctigUN e s¥xege storage and H2 refueling stations storage and H2 refueling stations

The 15" Five-Year Plan also urges e

f * H2 driving range: 2 1000km + H2 driving range: 2 1000km’ * H2driving range: 2 1000km*
. 2 . 2 . i
efforts to foster new drivers of af e o he i TSy o
economic growth. Hydrogen is one. s S e S e

15" Five-Year Plan (2025-2030) is now confirmed in the official governmental sessions (March 2026).

China clearly sets ambitious targets and shows commitment,
with focus on hydrogen as part of the “new energy system”

Vir: Dr. Florian Henkel, CELLCENTRIC, H2 Talk, Hydrogen Europe, marec 2026



Spodbude za HRS in FCEV na Nizozemskem

SWiM 2024

Subsidy Ceiling: €28m | Applied for: €39.94m | Consortia granted: g | Opening: 15th July- 6th September 2024

B ELES

Fuelling stations granted: ED ED ED
’ b= SWiM 2025
New fuelling stations: Extension existing fuelling stations: Vehicles at existing fuelling stations: Subsidy budget: €44.4 m | Applied for: €55.8 m | Consortia granted: 10 | Open: 15t of April - 18th of June 2025
" Nijmegen Pesse Amersfoort Fueling stations granted i
L New fuelling station 2004kg Extension fuelling station from 1080 Existing fuelling station New fueling stations E»D Extension existing ED H ")
35 vehicles/ 21 participants to 2000 32 vehicles/ 5 participants LT — fueling stations: U
Subsidy Amount: €4.2m 29 vehidles/ 15 participants Subsidy Amount: €gm 1000-1500kg per day Ameisfoort
a® Subsidy Amount: €4.6m 23 vehicles / 8 participants Over 2000kg per day
® ® Venlo Pesse Subsidy Amount: € 6,0 min 45 vehicles / g participants
New fuelling Station 1000kg Roosendaal Existing fuelling station (2 applications) Subsidy Amount: €5.5 min
» 24 vehicles/ 10 participants Fuelling station of 6ookg extended 18 +18 vehicles Meerkerk iai
» Subsidy Amount: €4.9m with a dispenser 12 +13 participants More than 2000kg per day 500 - 1000kg per day
19 vehicles/ 5 participants Subsidy Amount: €1.9m + €2.3m 46 vehicles /12 participants 58 vehicles / 3 partiapants
Subsidy Amount: €2.2m Subsidy Amount: €4.9 min Subsidy Amount: € 2.9 min
Rotterdam
Steenwijk Deven
Utrecht Existing fuelling station =) NN N 2000~ |slookg per day 1600 —:::ooky perday
Fuelling station of 720kg extended 16 vehicles/ 3 participants ) 32 vehicles / 11 participants 38 vehidles / 4 partiGipants
with a dispenser Subsidy Amount: €1.4m BO Subsidy Amount: € 3.1 min Subsidy Amount: € 3.5 min
20 vehicles/ 6 participants
Subsidy Amount: €2.3m Hattemerbroek Utrecht
1000 - 1500kg per day $00-1000kg per day
=] 68 vehicles /38 participants ;";:h‘(ES/’ pa_"é‘"’”"'f
Vehicles applied for Subsidy Amount: € 4.6 min ubsidy Amount: € 2. min
Roosendaal
Vehicle Types: Distribution fuel cell/H2ICE: Producers: De MAN hTGX Woerden 500-1000kg per day
(N3 truck with 1000 - 1500kg per day 25 vehides / g participants
. g
Delivery van (N1): 9 MAN 18 Scania 8 H2ICE): the ﬁ;gtﬁngsn?::‘glgar:: o Lo odan
Truck light (N2): 30 E-Lions: 34 Opel: q vehicle most &
Truck heavy (N3): 162 Hyundai: 15 VDL 2 applied for. Vehicles applied for:
Wheelchair accessible van (M1): 10 .fuel cell BaY: 10 Renault: 2
Public Transport buses/ coaches: o WHaice Zepp Solutions : 10 Vehicle Types: Heavy duty vehicles: Producers: Vehicles of the
Volvo: 8 brand MAN
Ni: MAN: 123 are the most
N2t ?le Opel: m requested.
N o E-Lions: 102
> Mercedes-Benz: 28
M2: 35 W iuelcell Altair: >
i i ia* . I M3 Toyota: Y
Sofinanciranje: HRS: 40% 0z. max. 2 mio € B3 Whaice | Joow 3

FCEV N1, N2, N3, M1*, M2, M3:
pol vozil tovorna vozila, max. 80% razlike, do 5 mio € skupne vrednosti vioge

Vir: Rijksdienst voor Ondernemend Nederland, Roos Geelhoed, marec 2026



Konzorcij SLOH2U (PLINOVODI) K ELES

SLOH2U  .peancts.,

Slovensko

ki
uporabni vodikovo omrezje ‘ Q Nuklearni vir
Amonijak 0

00 "=
£ Plinovod)

Neposredno s prolzvadnio
prikljucent upor:

povezave » Druzba Plinovodi d.o.0. je pobudnica iniciative vodik za uporabnike SloH2U
e @ * Iniciativa zdruzuje 56 podjetij in institucij
= Q @ — » Najvecja do sedaj znana platforma za vodikove projekte v Sloveniji
mobiinost smﬁu g - » ,,Bottom-up“ pristop z identifikacijo prihodnjih potreb po vodiku v Sloveniji
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Povezani z energijo
Olet

Vir: PLINOVODI d.o.0., marec 2026



Konzorcij SLOH2ZU (PLINOVODI K ELES
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Vodikova hrbtenica (PLINOVODI) K ELES

Razvoj prenosnega sistema plina

.....

Trenutno stanje . H, hrbtenica 7 :

Pinca

Ljublfana Ljubljana = N\ Semiaa

= Obstojeca plinska infrastruktura vrtojbe

Jotevie P = NOVa vodikova infrastruktura

Fope e : === Renamembnost obstojece
plinske infrastrukture

S
= 7 vodikom kompatibilna nova
plinska infrastruktura Pl i n ovo d i
Povezani z energijo
; —20let

Vir: PLINOVODI d.o.0., marec 2026



Konzorcij SIHZ (ELES)

B ELES

Konzorcij za vzpostavitev
ekosistema vodika
iz nizkoogljiénih virov
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Konzorcij SIHZ (ELES

Konzorcij za vzpostavitev
ekosistema vodika
iz nizkoogljiénih virov

Namen konzorcija

promocija in pospesitev vzpostavitve ekosistema vodika iz
nizkooglji¢nih virov v slovenski energetiki in javnem prostoru s
ciliem razoglji¢enja Slovenije do leta 2050;

priprava predlogov projektov za sodelovanje z domacimi in
tujimi partnerji iz ciljnih regij sveta.

Aktivnosti konzorcija

izvajanje raziskovalnih, razvojno inovacijskih in pilotnih
projektov;

pridobivanje predhodnih Studij in izracunov za potrebe izvedbe
projektov;

izvedba skupnih promocijskih aktivnosti za izvedbo projektov.

# | Konzorcijski partner Polozaj v vrednostni verigi Vsebina projektov

1 ELES dostop do prenosnega omreZja, podpora upravljanju kritiéne
zagotavljanje stabilnosti EES energetske infrastrukture

. . . Severno jadranska éezmejna

2 HSE proizvodnja H2, predaja H2 vodikova dolina (NAHV)

. . . pilotni projekt zelenega vodika

3 GEN proizvodnja H2, prodaja H2 HE Arto-Blanca
dostop do distribucijskega inovacijski center Zlato Polje

4 Elektro Gorenjska | omreZja, proizvodnja H2, (sezonska hramba,
hramba H2 avtonomija objekta)

5 Elektro Liubliana dostop do distribucijskega proizvadnja EE mobilni FC

Juol omrezja generator
primesavanje H2 v plinsko S,

6 PLINOVODI omreje, hramba H2, podpora upraviianju kiiticne
vodikav koridor energetske infrastrukture
proizvodnja H2, hramba H2, uporaba VFKW FTE 2 OVE za

7 PETROL distribucifa H2, prodaja H2 praizvocnjo H2,

' P ! sezonska hramba H2
JP Energetika | proizvodnja H2, distribucija H2, Koseze - proizvodnja in
8 Ljubljana rodaja H2, javni transport skiadisGenje HZ,
Aund prodaja Rz | p Stanezice - distribucija H2
proizvodnja H2, sistemske
. . . storitve, uporaba & hramba
9 TALUM proizvodnja H2, prodaja H2 H2in 02, primesavanje v
plinsko omrezje
proizvodnja H2, poraba H2 pilotni projekt potniske FCEW
10 | Slovenske Zeleznice Selezniski transl ort ! gamiture na ne-elektrificiranih
s progah
11 | TPV AUTOMOTIVE |Proizvodnja H2, lastna raba H2, pilotni projekt lastne rabe
primesavanje v plinsko omrezje
demonstracija mikro-

12 | SOLVERALYNX |proizvodnia H2, lastna raba H2 kogeneracijske naprave za

male poslovne odjemalce in
gospodinjstva

. . pelnilna postaja za FCEV.

13 BTC proizvodnja H2, lastna raba H2 backup FC generator EE
.. . polnilna infrastruktura za EV

14 | Mestna obéina Kranj |poraba H2 in FCEV

15 Obéina Ajdovicéina | razvojni center H2 uporaba H2 v Parku znanja

(proizvodnja H2, hramba H2)

B ELES




Upravljanje energetske kriti¢ne infrastrukture & ELES
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Upravljanje energetske kriti¢ne infrastrukture & ELES

Osnovni princip: Povezovanje sektorjev elektriéne energije in plina:

Standard Innovative
use case use case
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https://www.energy.gov/eere/buildings/technology-market



https://www.energy.gov/eere/buildings/technology-market
https://www.energy.gov/eere/buildings/technology-market
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Upravljanje energetske kriti¢ne infrastrukture & ELES

»Use cases” znotraj regulatornega okvirja: Ei ELES H Plinovod,
e Increasing cross-border transmission capacities (Redispatch) ¢ Seasonal capacities for fast charging of EV
o Purpose: TSO intervention in eliminating grid congestions o Purpose: EV rapid charge HFC system (peak demand, emergency situations)
o Technology deployment: Electrolyzer, Storage, HRS, Trailers o Technology deployment: FC generator, Trailers
o Capacity: 5 MW / 50 MW / 250 MW o Capacity: 5x1 MW, 5x0,5 MWh / 1 MW, 0,25 MWh
o Operation: 2.300 h/a o Operation: 48 h autonomy / 10 h autonomy (highway emergency situations)
e FCEV

o Purpose: FCEV for critical infrastructure

o Technology deployment: FCEV, HRS, Trailer
o Capacity: 50 vehicles / 30 vehicles

o Operation: dual use / utility scale

e (Seasonal) energy storage
o Purpose: (Seasonal) energy storage
o Technology deployment: H2 pipeline, H2 storage
o Capacity: 1 GWh
o Operation: utility scale
e Decarbonization of self-consumption of gas TSO

o Purpose: Gas heating at the pressure reduction at metering and control
stations

e Autonomous power supply
o Purpose: Backup and grid application (for critical infrastructure)
© Technc?logy deployment: FC generator, rallers o Technology deployment: Blending with gas in existing gas transmission system
o Capacity: 5x2 MW, 5x0,5 MWh Capacity: up to 70 GWh per year
©  Operation: 72 h autonomy o Operation: various consumption profiles, operation will not be limited with
the hydrogen availability

(@]



Upravljanje energetske kritiéne infrastrukture

»Use cases” znotraj regulatornega okvirja:

" BELES
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Kon¢éni poudarki K ELES

* Vodik je pomembna pretvorba energije, potrebno mu je poiskati ustrezno mesto.
* Vodik je v uporabi ze veliko Casa, sledi prehod na obnovljivi vodik.

e Zastoj pri doseganiju ciljev se bo skusSal premostiti z revizijo vodikove strategije,
definicijo RFNBO in mehanizmi spodbud.

* Slovenija vodikove strategije nima, v pripravi je Akcijski nacrt za doseganje ciljev
NEPN.

* Vzpostavljena sta dva mocna konzorcija, ki sta klju¢na za razvoj uporabe vodikovih
tehnologij.

 ELES in PLINOVODI sta zacela s projektom uporabe vodikov tehnologij za upravljanje
kriticne energetske infrastrukture (medsektorski TSO-TSO projekt).
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