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O Mokslinial tyrimai.

O Ekspertavimas.

O Konsultacijos.
O Mokymai.

O Projektines veiklos.




VANDENILIO SAVYBES Eﬂ

PaprascCiausias cheminis elementas (1 protonas, 1 eIektrQ a
@ 14 karty lengvesnis uz org

@ 75% visatos maseés (9 labiausiai paplites elementas Zeméj
e Bespalvis, beskonis, bekvapis

Dél skvarbumo reikalingos specifinés saugojimo sglygos

o Gali saugoti kitur generuojama energijg \
@ Paprastai randamas junginiuose (iSimtis — baltas vandenilis)
o DidZiausias energijos kiekis iS masés vieneto dujose . ’

o Skystéjimo temperatiira: -253 °C




Vandenilio s

Pilkasis (Riformingas)

* Pladiausiai naudojamas
(Apie 95 % viso H,);

* Gaminamas s
angliavandeniliy;

« Salutinis produktas:
H,0, CO, CO,.

Grey hydrogen
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1kg H, = 8-12 kg CO,
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Meélynasis (Riformingas su ,CCS*)

CCS — Carbon Capture and
Storage (CO, gaudyklés)

Iki 0.5 % viso H,;

Gaminamas i$ angliavandeniliy;

Salutinis produktas : H,0, CO,
co,.

Blue hydrogen

Natural
gas Hydrogen

Underground
storage <9

1kg H, = 8-12 kg CO,

Zaliasis (Elektrolizé)

* 2H,0 2> 2H, +0,;
* Apie 4 % viso H,;

* Elektrodai, elektrolitas,

nuolatinés sroveés saltinis;

« Svarus gavybos metodas.

Green hydrogen
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Green

wlectricity =
Water i."""l Hydrogen
_— -

1kg H, = 0 kg CO,
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Kiti (<1 % viso H,)

* Elektrolizé is
branduolinés
energijos

* Gazifikacija is
anglies



ELEKTROLIZE — KERTINE TECHNOLOGIJA Eﬂ

Elektrolizé
(70-80 % efektyvumas)

TrasSy gamyba

Sunkusis / lengvasis transportas 50-55 kWh > 1 kg H, (= 40 kWh/kg)
, Vanduo Vandenilis
Kita
A 7 i ) Elektra Deguonis
Elektrolizé , : JT_ ) P2G technologijos 1

- 4B H, elektros.tmklo Siluma
“ § l’ |**’H~~ § balansavimas
2 H



KURO ELEMENTAI Eﬂ

Transportas

Kuro elementas (PEM)
- )

Stacionarios sistemos (40-60 % efektyvumas)

v 4 s 1kg H, = 33 kWh

=
g é B - Vandenilis ===y s Elektra
FUEL CELL - Mobilios aplikacijos ir
dronai

j N . Siluma
3 \‘ - Sildymo sistemos
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VANDENILIO VERTES GRANDINE
| camvea )

TRANSFORMAVIMA

Atsinaujinanti
energija
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3 TRANSPORTAVIMAS® GALUTINIS VARTOTOJAS
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Plieno pramoneé

Chemijos pramoneé
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https://www.irena.org/publications/2022/Apr/Renewable-Capacity-Statistics-2022



https://www.irena.org/publications/2022/Apr/Renewable-Capacity-Statistics-2022

ZALIOJO VANDENILIO RINKOS AUGIMO PROGNOZES Eﬂ

v' Transparency Market Research”: Pasauliné Zaliojo H, rinka per ateinantj deSimtmetj kasmet turéty
augti apie 50 %;

v’ Rinkos dydis nuo dabartinés 2,10 mird. eury turéty padidéti iki mazdaug 133,5 mird. eury 2031
metais;

v’ ,Guidehouse Insights”: iki 2031 m. elektrolizeriy pasiala ir paklausa padidés 8000 proc.

Commission invests €3 billion in innovative clean tech
projects to deliver on REPowerEU and accelerate Europe's

energy independence from Russian fossil fuels

EC green lights €5.4 bn for IPCElI Hy2Tech

EU approves €5.2 billion for IPCEI
Hy2Use




H, SAVIVALDYBEMS: TRANSPORTAS

@ 78.4-kWhlithium polymer battery »

@ Iongen Hydrogen Fuel Cell System of
€ 920-kw hydrogen cell battery - Elec City bus

@) 180-kW central motor

https://tech.hyundaimotorgroup.com/article/hydrogen-or-batteries-that-is-the-question-hyundai-elec-city-bus/

E

LOf s g 27/20/1 personis) G ol i
) 240kW 180kW
__________________________________________________________ .
~ 72 minutes until fully charged 15 minutes until fully charged E
method Electricity Hydrogen

r No No
Lower nolse, Lower noise, less vibration,
less vibration, high power high power, long-distance travel
9


https://tech.hyundaimotorgroup.com/article/hydrogen-or-batteries-that-is-the-question-hyundai-elec-city-bus/

PAGRINDINIAI H, UZPILDYMO KOLONELES KOMPONENTAI Eﬂ

Nuoroda j saltinj



https://www.bmw.com/en/innovation/how-hydrogen-fuel-cell-cars-work.html

VANDENILIO UZPILDYMO KOLONELIY, BEI Eﬂ

VANDENILIO KAINOS

Vandenilio kaina

Vokietija 11 — 14 Eur/kg
Jungtiné Karalysté 14 Eur/kg
Danija 11 — 14 Eur/kg
Sveicarija 12 — 14 Eur/kg
Nyderlandai 14 Eur/kg
Italija 14 Eur/kg
JAV (Kalifornija) 16 — 24 Eur/kg
Japonija 12 — 14 Eur/kg

1 kg > 100 km

https://h2.live/en/tankstellen/
https://h2stationmaps.com/costs-and-financing

Compressor

Compressed
Hydrogen
Storage Tanks

Compressed
Hydrogen

Storage Tanks Dispenser &

Iu Cell Electric
. Fuel Cell Electric Vehicle
Vehicle

Vandenilio kolonélés kaina: 1 — 1,5 min. Eur

Vandenilio kolonélés kaina su elektrolizeriu (1 MW): 2 — 2,5 min. Eur

Vidutinés kolonéles pajégumas: 1240 kg/dienai


https://h2.live/en/tankstellen/
https://h2stationmaps.com/costs-and-financing

H, SAVIVALDYBEMS

Gazifikacija

CREATING VALUE OUT OF

WASTE

SYNGAS

Efektyvumai:
. Gazifikacija — iki 69%
' Metano pirolizé — iki 58 %

________________________________________________

1kgH,>3kgC |

: SIUKSLES / CH, = H,

Metano Pirolize

Natural gas J k

g Methane pyrolysis
’.::.0 CH492H2+C

partial carbon
recycle

Solid carbon
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LATVIIAS UNIVERSITATES .
CIETVIELU FIZIKAS INSTITUTS

UNIVERSITY OF LATVIA

INSTITUTE OF SOLID STATE PHYSI;




ENERGIJOS PERKELIMAS: VASARA - ZIEMA

Vasara

i i

* Nesuvartota energija
kaupiama baterijoje

* Kai baterija pilna
gaminamas H, ziemai

https://www.homepowersolutions.de/en/product/

Debesys ar sutema

s&,
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* Baterija tiekia reikalinga
elektros energija

picea

¢

Home Power
Solutions

E
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Kuro elementas naudoja
sukauptg H, ir gamina
elektros energija
Vandenilis aprupina namus
ir jkrauna baterija
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SKOTIJOS NAMAI PIRMIEJI PASAULYJE NAUDOS 100 % 13
ZALIAJ] VANDENIL]

Projektas — H100 Fife

H100 Fife

* Plétojamos instaliacijos 300 namy :@}SGN
komplekse. Sékmingai uzbaigus pirmajj

bandymo etapg, gali buti jtraukta iki o

§
i
y
i

1000 namuy.
* Namuose bus nemokami jrengti katilai,

Sildytuvai ir maisto ruoSimo prietaisai

Tramsported ¥

through natwork yiw:s N

adaptuoti veikti su H, dujomis.

* Projektas baigsis 2027 m.

https://www.h100fife.co.uk/get-involved/ 14



PROJEKTAI LIETUVOJE

Up to 300 t/year
capacity

2MW
electrolyser

>

/ /
/ Planned location for
H, production

Stationary and
mobile fuelling
stations

PORT OF
KLAIPEDA

2025 Balandis
H2 gamybos pradzia

ZALIOJO VANDENILIO GAMYBA VILNIUJE
3 MW

PEM electrolyser

8 055 000 EUr woovar

70% 30 %

1700 kg

2026

E




Lietuvos H, tikslal iki 2030

¥

Electricity

demand

6,51 TWh

Feedstock

o

Green hydrogen
production

129 kt
1,3 GW
electrolysers

Saltinis: Lietuvos Respublikos energetikos ministerija

Ammonia production

Oil refinery

82 kt

5 kt

Heavy duty and other transport

Other uses

8 kt

1 kt

Export potential (including efuels)

33 kt




p Hydrogen infrastructure in Lithuania

Two regions in
Lithuania will be
the main
hydrogen
production centers

*Rough estimates of production potential for 2050

Saltinis: Lietuvos Respublikos energetikos ministerija
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