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The role of H, in Energy
Transition

Long-term scenarios from carbon
economy to hydrogen economy



IovAlo¢ Bepv (1874) =
e “...TO vEPO Oa YPNOLUOTTOLEITUL O KAVGLNO, TO
VOPOYOVO Kal TO 0EVYOVO TOV TO ATOTEAOVV, O
LPNGLUOTOLOVVTUL REpOVOREVAE | padll, kot Oa
rap&yel pua aveSavtinty anyn 0eppotntec Kan
QPOTOG, TETOLUGS LGYVOS TG 0OTTOLaS 0 avOpaKag
OEV ELVAL IKAVOS

 Kamow pépa, atovg Y0povg anodnkevong
avlpaka TV atpounyaAvAYV, avti yia avopaxka,
Oa aroOnkevoOVTAL AVTA TA OVO CUUTVKVOUEVA
aépra, Ta otoia 0a Katyovral otovg Qalapovg
KaVong pHeE tepactia 0gppoyovo woyv...”
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Potential role of hydrogen in the energy :*;‘f

puep OTIKN cpxﬁ
evepvemc Kunpou
rrrrrrr

transition®

Power Generation Storage and Distribution Application
: H20 -+ 02 —
( : Electricity B 2 i|°’ sy 1 5
N | Ul beadiiD G}

Electrolysis CGH2 / LH2 Trailer = E
. ‘Hz +
‘ntm@ Heat
“
. -l — H2

Slaciiienl Hydrogen
o Hydrogen Storage Pipeline m Power

Grid

Mobility

I Residential

I{Ii::m

Nuclear

gl

> Natural Gas -C_H-4

Grid Power Generatlon
— Methanisation
Gas iomass

le!

CO2 Buffer Storage Industrial
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Energy system in 2010 Ly
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EU energy system in 2010%*

Domestic
s i Domestic

Power plant : Power plant
(coal, oil, nuclear) (natural gas)

* Poullikkas A., 2009, Introduction to Power Generation Technologies, ISBN: 978-1-60876-472-3
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Flltlll‘e energy SyStemS (optimistic scenario) :**?
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EU energy system in 2020-30*

Steam A
Hydrogen reformer
communities —
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Hypogen plant ! Power plant

(coal, oil, natural gas) (coal, oil, nuclear, natural gas)
* Poullikkas A., 2009, Introduction to Power Generation Technologies, ISBN: 978-1-60876-472-3
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Flltul'e ell erg}’ SyStemS (optimistie scenario) {:*?
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EU energy system in 2040-50*

Distributed power generation

& Hypogen plant
(coal, nuclear, natural gas) _(coal, nuclear, natural gas)

A

* Poullikkas A., 2009, Infroduction to Power Generation Technologies, ISBN: 978-1-60876-472-3
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H2 use by sector in 2030 (Mt H2)

20.0
Increase H,
production and :* Ammonia/derivatives imports
16.0 . .
imports by 10mt m Blending
by 2030 m Power generation
12.0 m Synthetic fuels
m Blast furnaces
8.0 W Petrochemicals (Ammonia)
W Transport
W Industrial Heat
4.0 m Refineries
®m Bunker fuels
0.0
REPowerEU Fit for 55
* RePowerEU Plan, EVU, 2022
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The Super Smart Grid after 2050% il 3

PUOMICTIKA apxn

(may all()w fOl‘ 100% RES) g\/';ﬁ\sltz:grg;ﬁnpou
regulatory authority

* Poullikkas A., 2013, Sustainable Energy Development for Cyprus, ISBN: 978-9963-7355-3-2
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National hydrogen strategies

towards 2030-2050
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National Hydrogen Strategies® *
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* Possible regulation of hydrogen networks, ACER 2021
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Today - 2024 | 2025-2030 pAIR]

* Installation of  H, to become partof + Large scale
Electrolysers: at least  the integrated energy  integration of green
6GW for green H, system H,
production * Production of green

* Production of green H,: more than 10mt

H,: up to Imt

* A hydrogen strategy for a climate-neutral Europe, EVU, 2020
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Saudi Arabia $5bn Helios H2 project J }
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* Desert area = Belgium

* 4GW of Wind and PVs

* Production of 650t/day of H,

* Reduce of H, production from SUS$/kg to
1.5US$/kg

° Long-term: Saudi Arabia to become H,
exporter

Evepyeroxcn exoniwon PAAEY, 2" A1e0vic ExOeon Kvkhikng Oovopiog 13
®eccarovikn, EALGda, 08 Maptiov 2024



Green H, economics

The effect of carbon price
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Carbon price vs green hydrogen

power generation®
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Technology

* Nicolaidis P., Poullikkas A., 2023, “Power-to-hydrogen concepts for 100% renewable and sustainable energy systems”,

Hydrogen Economy
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* Venizelos V., Poullikkas A., 2023, “The effect of carbon price towards green hydrogen power generation”, in preparation
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