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Cyprus electricity system

system characteristics and solutions to the
challenges
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Existing power generation system

* Renewables
- PVs: 908MWe
- Wind: 157MWe
- Biomass: 13MWe

* Total installed capacity:

- Conventional: 1488MWe - 0
- Renewables: 1078MWe l
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Cyprus’ energy system¥

* Short term: Increase system flexibility
~ Integrate RES into electricity market
~ use natural gas, storage and RES for power
generation

~ promote e-mobility (V2G technology - bidirectional flow of
electricity between the electric car and the grid)

* Medium term: Establish electricity interconnections

~ with EU internal electricity market (the island of Cyprus is
the only non-interconnected Member State)

* Long term: Production of hydrogen (energy carrier)
~ from RES and natural gas

* Poullikkas A., 2016, Fundamentals of Energy Regulation, ISBN: 978-9963-7355-8-7
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IMEC electricity
interconnection

strategic corridor for EU Decarbonization
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IMEC electricity interconnection*

« Analysis of the India-Middle East-Europe
Economic Corridor (IMEC) electricity
Interconnection

* Development of mathematical optimization
modeling to simulate 3,730km electricity

5GW HVDC superhighway:
- connecting 10 GW of solar and wind capacity
distributed across India, UAE and Saudi \

Pleases ™~

Arabia | s, -

- through strategic gateway nations Israel, ‘h..n::;:::‘.‘r‘_‘_'_‘__.
Cyprus, and Greece into the European
Internal electricity market

« Use of hourly optimization to capture
seasonal and daily variability including
decision variables representing solar and
wind outputs

* Poullikkas A., 2025, IMEC Electricity Interconnection: Strategic Corridor for EU Decarbonization: India—Middle East—
Europe Economic Corridor Energy Analysis Outlook, see link:
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Mathematical model

Algorithm 1 [terative Power Flow Solution
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14:  end for
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1: Initialize system parameters, arrays, and network topology
2: Calculate cable parameters for all segments

3 for £ =1 to Ty do

1:  Determine day d and hour & from time index §

i Generate renewable power: FPoar(t), Puinad(f)

f: Calculate total generation: F,n(t) = FPagtar(f) + Puina(t)
7-  Calculate regional loads: Pogpews(t), Poveeee(t), Prarae(f)
8 Solve power flow iteratively using Algorithm 1

9:  Apply capacity constraints with curtailment

1 Calculate marginal costs and pricing

11:  Store results for time ¢

12: end for

13: Analyee performance metrics and generate reports
14: Create visualizations and export results
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IMEC Electricity Interconnection Outlook

* 100% renewable energy corridor
with 5GW solar and 5GW wind
capacities in India, UAE and

Saudi Arabia

« Annual energy flows:

- generated
- to EU markets
- to Israel

19.9TWh
13.4TWh
2.7TWh

- transmission losses 3.8TWh

 |Infrastructure investment
between US$15 and US$25

billion

3000

2500 +

N

.
.
-5

'.‘!, ™ i

al,
| VI' |

g 8

1

IMEC Exports
Israel Imports
- EU Imports

Average Power (MW)

:

3

Daily‘ Average Exports & Imports

o

Day of Year

50 100 150 200 250 300 350

Annual Electricity Imports

EU imports
13507 GWh

Israel imports
2767 GWh

’-‘u Frederick University

19 NoepBpiou 2025




IMEC Electricity Interconnection Outlook

Daily Average IMEC Prices

e IVEC e girel price A IranaTIason mircharm

« Competitive pricing with an
average cost of 44US$/MWh
delivered to EU borders

* Generating US$1.2 billion in
annual transit fees and export
revenues

 Strategic positioning of Israel,
Cyprus and Greece as the EU
entry hubs while supporting
continental European climate II

targets

Elacts nyavn.
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IMEC Electricity Interconnection Outlook

More information can be found on:

q H,Zero Research Unit

1 Frederick University

IMEC Electricity Interconnection: Strategic Corridor for EU Decarbonization
India-Middle East-Europe Economic Corridor Energy Analysis Outlook

October 2025

Abstract

The India-Middle East-Europe Economic Corridor (IMEC) represents a paradigm shift in global energy connectivity, position-
ing Lsrael, Cyprus, and Greece as the critical gateway for renewable energy flows into the European internal electricity market
This outlook presents simulation results from the IMEC el i tion project, ;i the corridor’s putunh.ll
to facilitate large-scale renewable energy trade from India and ‘the Middle East into the EU internal electricity market. The
simulation models a 5GW HVDC transmission corridor stretching over 3,730km, linking renewable generation assets in India,
UAE, Saudi Arabia, and connecting through lsrael, Cyprus, and Greece to Europe. The energy corridor shows significant
potential to accelerate EU decarbonization goals by enabli

* 100% renewable energy corridor with SGW solar and 5GW wind capacities in India, UAE and Saudi Arabia

o Annual energy flows: 19.9TWh generated, 13.4TWh to EU markets, 2.7TWh to Israel and 3.8TWh transmission losses
» Competitive pricing with an average IMEC cost of US: del 4 to EU borders
.
.

Seamless electricity market integration in EU via Greece, Cyprus, and Israel interconnections
Enhanced energy security and grid flexibility across multiple regions

Simulation Model Overview « Enhances grid resilience through geographic diversity

The mathematical model emplovs large-scale, hourly— of power generation
resolved opti ion that co—si trans-  * Contributes ﬁubslanhal[) to EU’s interconnection and
mission and market clearing over a full year. Key el decarbonization
include: ) « Enables imported renewable electricity to support EU
o Renewable energy generation of 10GW capacity com- green hydrogen production
prising solar and wind installations distributed in India,
UAE, and Saudi Arabia Detailed Results

5GW HVDC corridor spanning from India towards
Dady Average Power Generation

UAE and Saudi Arabia to Israel, Cyprus and Greece
Hourly resolution simulation over 8,760 hours captur-
ing seasonal and daily renewable variability

* Decision variables representing solar and wind outputs,
HVDC power flows, and imports into Israel and the EU
internal electricity market

Constraints enforcing power balance at each node, re-
newable capacity factors, HVDC line ratings, and fixed
import limits

Key Results

IMEC Corridor Configuration
India, the UAE, and Saudi Arabia hosts significant renew-
able capacities that feed the corridor:

* The corridor crosses Israel, Cyprus, and enters the Euro-
pean grid at Greece, enabling multi-directional energy
flows

 Annual multi-GWh renewable energy transfers demon-

strated with optimal load matching and minimal trans-

mission lasses

Israel, Cyprus, and Greece act as important intermedi-

ate nodes facilitating entry and market access into the

EU internal electricity market

¢ Combined regional i ctions provide robust-
ness and redundancy enhancing grid stability

* The corridor supports diversified energy supply routes
helping mitigate regional risks and geopolitical depen-
dencies

EU Decarbonization and Energy Security Impact
IMEC corridor enables large-scale renewable capacity inte-
gration supporting EU climate and energy targets:
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o Competitive renewables from India, UAE, and Saudi
Arabia providing cost-effective electricity supply

o Transmission investment supporting long-term energy

trade and cooperation between India, the Middle East,

and Europe

Regional collaboration fostering stronger economic ties

and boosting clean technology development

o Monthly Electricity Gensration
— et
Mot
Annual Electricity Imports
Israol imports
2767 GWh

H,Zero Research Unit

« HVDC infrastructure: Generating over 13,000 construc-
tion jobs and 3,600 permanent positions across India,
the Gulf, Israel, Cyprus, and Greece while generating
USS1.2 billion in annual transit fees and export revenues

« Highly competitive pricing: Delivering renewable elec-
tricity at US$44/MWh through merit-order dispatch
across 8,760 hours

« Strategic renewable energy hubs: Securing stable, com-
petitive electricity, enhancing energy securi ity, and un-
locking USSB31 in total economic impact through tech-
nology transfer and industrial development

« Infrastructure investment requirements: US$15-25 capi-
tal expenditure for 3,730 km of HVDC transmission in-
frastructure, including submarine cables, converter sta-
tions, and supporting systems across seven countries

e Capital Expendi

Component Quantity  CapEx
(USSB)
Submarine HVDC Cable ~2,000km a0
Land HVDC 1,730km 25
HVDC Converter Stations 5 terminals 4.0-65
Supporting Infrastructure - 5.0-10.0
& permitting
Total 15-25

Policy Recommendations
Based on our modeling, we recommend:

1. HVDC i and bl ities: En-
courage investments along the IMEC wmdm
2. Gateways to the EU electricity market: Accelerate de-
velopment of electricity interconnections between Israel,
Cyprus, and Greece

3. Cross-border electricity trade: Support regulatory
frameworks for regional cooperation

4. Foster internati : Address geopolitical
and technical challenbe» in corridor wpemuom and en-
ergy production methods

Conclusion

IMEC corridor represents a transformative opportunity for
EU decarbonization, with Israel, Cyprus and Greece posi-
tioned as strategic entry hubs to the EU intemal electricity

e L 2 market. The modehn,, demonstrates:

* Techni ibility and ic viability of a 19+
¢ TWh renewable energy corridor connecting India’s,
£’ UAE's and Saudi Arabia’s renewable potential to Euro-
s pean demand centers
§ o Efficient transmission of clean electricity across
‘(‘, 3,730km of advanced HVDC interconnections

. X _ Economic Outlook o
IMEC electricity interconnection simulation reveals signifi-

cant economic benefits and transformative market opportu-
nities for the participating regions. The comprehensive eco-
nomic analysis reveals the corridor’s potential to reshape
energy markets across India, the Middle East, and Europe
through competitive renewable electricity trade:

For PR apgabintien an mere Pbarmpten comant P1od. D, Bn@ees Prasthia, Peatessar of Evergy Bysiers (emel

. 100% ble energy zero
and competitive pricing at USS44/MWh delivered, the
IMEC corridor offers Europe a pathway to energy inde-
pendence while accelerating decarbonization objectives.
« Coordinated i in ission infrastruc-
ture, market integration mechanisms, and regulatory
frameworks, the IMEC corridor can deliver transforma-
tional change for European energy security and sustain-
ability.
The strategic positioning of Israel, Cyprus and Greece
as the EU entry hubs create unprecedented opportuni-
ties for regional energy cooperation while supporting
continental European climate targets

(o B b a0 6 B 1B NS 6 0 59 B aes KRN Fef A0l S RO Gwsdbinine
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Eastern Mediterranean
sustainable natural gas

utilization

2026—2050: Gas producibility and hydrogen
conversion

ﬁu Frederick University



EastMed Natural Gas Reserves*
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. Existing LNG plant
Proposed LNG plant
....... Optional gas pipeline
Existing gas pipeline
* Himona, E.; Poullikkas, A. “Modeling Gas Producibility and Hydrogen Potential - An Eastern Mediterranean Case
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Study”, Energies 2025.
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EastMed Natural Gas Utilization*

Estimated URR Maximum Annual Production

Year Discovery Country (bem) Pe— ——
2010 Leviathan Israel 623 22
2011 Aphrodite Cyprus 128 5.7
2011 Tanin Israel 25 4.6
2013 Tamar Israel 305 16.5
2013 Karish Israel 72 5.6
2015 Zohr Egypt 850 32.4
2015 Nooros Egypt 113 10.8
2018 Calypso Cyprus 28-56 7.8
2019 Glaucus Cyprus 85-114 7.8
2022 Zeus Cyprus 56-85 55
2022 Cronos Cyprus 71 56
Total: 2399 Average: 113

« Mathematical forecasting model; EastMed to become a major
hydrogen production and export hub

» Use of complex Gaussian bell curve algorithms for mapping natural
gas production trajectories

« Steam methane reforming technology modeling for H, production

« Economic optimization for max revenue; extraction costs, carbon
taxation and hydrogen market dynamics

* Poullikkas A., 2025, Eastern Mediterranean Sustainable Natural Gas Utilization with Hydrogen Conversion: 2026—-2050
Mathematical Forecasting of Gas Producibility and Bridge Fuel Potential Outlook, see link:
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Mathematical model*

Natural gas production:

1§t — Fonk s 2]
P(t) = Pmax - EIP[—E{: lgﬂkj‘

Hydrogen production:
Ha(t) = fu, (t) - Fopene - PUE) - 2y

Natural gas domestic use & exports:
Droc(t) = Dg - [1 — fres(t)] - [1— f,(t)]

E{!}:min[max{?{r}—ﬂrq;[!]— Halt) nj.Em]

Franv - :'—'I

Revenue:

E(t) = Eplt) + Bexpll) + Ry, (1) — Cong (1)

* Himona, E.; Poullikkas, A. “Modeling Gas Producibility and Hydrogen Potential -

An Eastern Mediterranean Case Study”, Energies 2025.
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START

System Parameter Setup
« Time horizon

* NG parameters

« Economic parameters
« Technical parameters
* Policy parameters

'

Initialize Variables

FOR LOOP
2026 to 2050

Production Profile

k.

¥

Calculate domestic NG demand
Calculate H, production

Update reserves

Calculate revenue

Calculate emissions

Calculate carbon costs

L)
Visualization

(] [l | [ 2]




NG producibility & H, productlon

. Cyprus Al
NG production can grow from 6 billion |
m?3 to a peak of 10 billion m3 by 2035
- production of 4 billion kg of H through
steam methane reforming by 2050
Total revenue by 2050 18 billion US$
. Reglonal EastMed: HERE
- NG production can grow from 60 =
billion m3to a peak of 100 billion m3by  **
2035
- production up to 40.7 billion kg of H,
through steam methane reforming by
2050
- Total revenue by 2050 247 billion US$
 Significant reserves remain post-2050
enabling further utilization beyond
» 25% H, share achievable by 2050

alongside 60% RES integration

Nalural gas :|l

uction (million kg)

Hydrogen

nu Fl'EdEl'IGk Unrversrty 13° Evepyeraxo Suurnooio, Neukwoia, 19 Noguppiou 2025



EastMed Natural Gas Utilization Outlook

More information can be found on:

g

H,Zero Research Unit

Frederick University

H,Zero Research Unit

Eastern Mediterranean Sustainable Natural Gas Utilization with Hydrogen
Conversion: 2026-2050
Mathematical Forecasting of Gas Producibility and Bridge Fuel Potential Outlook

August 2025

Abstract

This outlook p ~ ofa | modeling study assessing natural gas producibility and
hydrogen potent: stern Mediterranean region from 2026 to 2050, Using an innovative Gaussian bell curve approach
an adaptive model is developed to predict sustainable utilization of natural gas as a bridge fuel during the energy transition.
Through detailed examination of two strategic case studies, Cyprus’ natural gas reserves (411bem) and the broader Eastern
Mediterrancan reserves (2,399bem), the research reveals tional economic opp ies that fund ly depend
on regional coop for [ ding on regional level, our latest modeling reveals:
* 18-247USS$B revenue potential over 25-year p\nud

4-41 billion kg hydrogen production capacity through steam methane reforming
17%-53% reserves remain post-2050 enabling extended utilization beyond modeling period

% hydrogen share achievable by 2050 slongside 60% renewable energy sources integration
Regional synergies unlock 10x greater potential compared to individual country development

frastructure requirements that enable faster deployment
timelines

* 80% of natural gas production must be allocated for
exports to achieve economic viability, creating depen-
dence on intemational market conditions

Mathematical Model Overview
The optimization modeling introduces a novel forecasting
approach combining:

o Natural gas production profiles: Sophisticated alloca-
tion algorithms with Gaussian bell curves peaking in
2035 East Med: Regional Hub Development
Hydrf‘-gen production pal.hwa Steam methane re- o proader East Mediterranean region presents massive
forming technology modeling scale fes for regional hyd b devel
Integrated energy systems: Natural gas allocation be- | Iniyl':l natural gas reserves of2 3‘}gbcm iupporu:w sus-
tween domestic use, exports and hydrogen production \ained production through 2050 e B SuS

o Energy transition dynamics: Renewable energy targets « Natural gas production capacity grows from 61bcm in
and hydrogen lr:m»llmn goals by 2050 2026 to peak at 100bcm in 2035 d
¢ Economic optimization: Revenue m consid- | vl production of 40,728 million kg of hydrogen by
ering extraction costs, carbon taxation and hydrogen 2050 through steam methane reforming pro"e‘\wa
- 2 gh ste e el § processes
market dynamics o Peak hydrogen production reaches 2405 million

kg/year by 2041, positioning the region as a potential

East Med major natural gas reserves major supplier to European markets

Discovery  Country _ Estimated reserves (bem)

Leviathan  Tsrael [ It Devel

Aphrodite  Cyprus FEEBEH A P

Tanin = Key hydrogen production trajectories show:
o Conversion efficiency, 0.18kgu,/m; via steam
methane reforming

I.»h
. o Environmental impact, 10.5kgco, /kgs, (grey hydro-

Calypso gen)

Glaucus C: * 25% of natural gas allocated to hydrogen by 2050

Zeus Cyprus 53 ! :

Crones  Cyprus 7

Detailed Results
Key Results Natural gas production & exports

Cyprus: C lled-Scale Impl
Cyprus rep a ble scale for hydrogen transi- T

tion demonstration:
e Initial natural gas reserves of 411bcm, supporting sus-
tained production through 2050

o Natural gas production capacity grows from ébcm in B
2026 to peak at 10bcm in 2035 v

« Total production of 4,072 million kg of hydrogen by 2050 i
through steam methane reforming processes

o Strategic ad ges including simplified latory co-

ordination within a single ;url‘duum\ and ml\\m\hd in-

Fon P o eban 304 0 s AR IIBAN Corrint P10A. Dv. E@ines PasbRhan, Pealeanss of Everyy Bysiarss (ernal & [uhubeuimplomburton a0 0y Biemcinl MboR wahers o up 30 BC% o Headnbie for 41l 0ot RO oanibiatns
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Hydrogen production

Energy transition

East Med CO; emissions

Economic Implications
East Med region presents significant economic opportunities

through strategic natural gas utilization and hydrogen pro-
duction. The analysis reveals substantial revenue potential
while highlighting critical infrastructure investment require-
ments for realizing the regions energy potential:
* Massive Infrastructure Investment: Total infrastruc-
ture costs range from 15-25US$B for comprehensive re-
gional development, including LNG terminals, offshore

kwaia, 19 NoguBpiou 2025

plalfom\s hy drogen pmdughon Iaulmu and subsea
3-7

PP F P 5
years
. ial Long-Term Re: ce Sustainabili Both
Cyprus and East Med region maintain sxgmmanl re-
serve longevity, with Cyprus retaining 212bem (53% of
initial reserves) and Eastern Mediterranean maintaining
412bem (17% of initial reserves) by 2050, ensuring con-
tinued production potential beyond the modeling pe-
riod
Regional Scale Offers Superior Economics: The East
Med approach delivers 40.73 billion kg total hydrogen
production versus Cypruss 4.07 billion kg, while achiev-
ing better economies of scale
Significant Employment and Economic Multiplier Ef-
Projects will generate 25,000-40,000 construction
and 8,000-12,000 permanent positions, contributing
% annual GDP growth during peak development pe-
riods, with 15-35USSB annual export revenue potential
at full regional capacity

Policy Recommendations
Based on our modeling, we recommend:
. Hydrogen infrastructure development: Early invest-
ment in steam methane reforming facilities and distribu-
tion networks to capture optimal production windows
Carbon pricing integration: Implementation of robust
carbon taxation frameworks to incentivize clean hydro-
fgen production

™~

3. R ion fi ks: Develop of hy-
dmgen exp\m partnerships to maximize economic ben-
efits

4. R imizati ies: Coordi d natural

£as extraction profiles to balance current revenue needs
with long-term hydrogen pmdudmv\ polenllal

5. Technology adv. S in
advanced steam methane relormmb technologies and
eventual transition to green hydrogen production meth-
ods

Conclusion

Eastern Mediterranean natural gas resources represent a
significant opportunity for sustainable energy transition
through 2050 and beyond. The modeling demonstrates that:

« East Med natural gas resources can effectively serve as
a bridge fuel, particularly when coupled with hydrogen
production and renewable energy u\legralmn
Natural gas—to-hyd: a vi-
able palhwav for bolh ngmml energy ie\untv and eco-
nomic development
Regional cooperation amplifies benefits across all met-
rics, suggesting that coordinated East Med develop-
ment represents the optimal pathway for maximizing
economic returns while supporting global decarboniza-
tion objectives
High revenue potential provide strong economic incen-
tives for early infrastructure investment
Careful t and dinated policy
frameworks will be essential to optimize the balance be-
tween immediate natural gas revenues and long-term
hydrogen economy benefits

Fon Pl o erbinhed o mcm ABIEBAN Gt P10A. D, E@inen PaAERNAL, Peabeanas of Everpy Bysierss (ermal & uhob st emburtsb as 4y Biemctnl IO wakers 6 up 30 BN e Headabie Jor il s RO oanibiaine
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Powering tomorrow: Cyprus and the Eastern Mediterranean in the global energy transition

Cyprus’ energy
transition to hydrogen
economy

2030 — 2060; Energy-Water-Transport Nexus

ﬁu Frederick University



Energy-Water-Transport Nexus*

* Integrated mathematical multi-objective

optimization model examining power-water-
transport nexus

* Comprehensive simulation of Cyprus’ transition
toward a hydrogen economy

* Long-term decarbonization focus on coordinated
Investments in:

~ renewable energy, electricity interconnections
~ hydrogen infrastructure for power and transport
~ desalination units

~ small modular reactors (SMRS) - if necessary

* Poullikkas A., 2025, Cyprus’ Energy Transition to Hydrogen Economy: 2030-2060, Energy—Water—Transport Nexus
Outlook, see link:
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Objective function

* Minimizing total cost —
n |::{.-'E- +-I:':';r + 074+ 07 4 E!"’I _ _Er:'.rj -| .
o 1 {1+l'f}r J ;_,‘,,fg';l,

e satisfy constraints

— Nexus energy balance

min || = min

l
— Hydrogen production and storage | |
dynamics I
l

— Power security
— Water security
— Technology learning curves 1

— Decarbonization path T

— etc ... |
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Hydrogen economy development

l

Solar capacity grows from 800MW
to over 7000MW by 2060

Generation in 2060 to support
Energy-Water-Transport Nexus
14.67TWh

Electricity exports 1.58TWh

Decarbonization of electricity
sector by 2053

H, production reaches 90,000t/year
by 2060

Transport H, demand grows
annually, reaching 40,000t/year by
2060

Water production 416 Mm? by 2060

Generation (TWh)

Hydrogen (million kg)

15

10

Electricity Generation Mix

| I Fuel Cells
| I Fossil Fuels
mmmroifs  Only RES
| I Wind
1-Solar

0
2025 2030 2035 2040 2045 2050 2055 2060

0.1
0.08 §=Z‘,';'L,‘,s(“,§§,’mb.es, Only RES
0.06
0.04

0.02 -

Year

Hydrogen Production by Type

| [ Biue (Natural Gas)

0 -
2025 2030 2035 2040 2045 2050 2055 2060
Year
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Hydrogen economy development

Electrlclty Generatlon Mix

° SMRs introduced in 2035, reaching ™[ gwica.
2860MW by 2060 (Pvs 7000MW) || Emmieites RES+SMRs

——
* Generation in 2060 to support —
Energy-Water-Transport Nexus
37.22TWh

* Electricity exports 3.81TWh

w
o

N
()}

Generation (TWh)
5 3

—
o

o O

2025 2030 2035 2040 2045 2050 2055 2060

* Decarbonization of electricity e
sector by 2037 - _Hydrogen Production by Type
i Pt
* H, production reaches 5| I cvenueaes| RES+SMRS
560,000t/year by 2060 204
» Transport H, demand grows 10% §
annually, reaching 230,000t/year =
(40% penetration) 0.
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Hydrogen production cost*

Hydrogen Production Costs
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* Green H, prioritized, with pink hydrogen growing after 2035
* System-wide average H, cost reaches 1.78US$/kg by 2060

* Venizelos V., Poullikkas A., 2024, “Comprehensive Overview of Recent Research and Industrial Advancements in
Nuclear Hydrogen Production”, Energies
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Energy—Water—Transport Nexus Outlook

More information can be found on:

H,Zero Research Unit H,Zero Research Unit

Frederick University

Transport-Energy Nexus

Cyprus’ Energy Transition to Hydrogen Economy: 2030-2060 p Siydiapin Pusdsotion Ovsle o Electrolyzers dedicated to transport fuel: 1300MW by
2
Energy-Water-Transport Nexus Outlook ) - — w0 T enmacie
X — « Transport-specific storage: 5,000t capacity
April 2025 S - A « Hydrogen refueling stations co-located with existing
‘ 3 #as stations
Abstract g [~ « Early focus on fleet vehicles and buses (2026-2035)
\ « Heavy trucks transition begins (2035-2045)
This outlook presents the outcome of a comprehensive simulation assessing Cyprus’ hvw:xds a hydrogen-based o « Maritime applications emerge post-2040
economy from 2030 to 2060. To explore the power-water-transport nexus, an d math ptimization model is — Hydrogen Tramsport Sectr
developed to investigate how the power, water and transportation sectors evolve through coordinated investments in renew- Yoor = T Vieade iy Comsimed — Refur
able energy, hydrogen infrastructure and small modular reactors-based energy systems. The study reflects aggressive growth 1t/ ywar)
in green hydrogen retirement of fossil assets and the gradual integration of small modular reactors. Our latest modeling reveals: 7
 100% reduction in CO; emissions by 2060 through strategic hydrogen deployment - -
+ 40% penetration of hydrogen in transport sector by 2060 e = o Paalitrs e
. 66% ion on green hydrogen p cost by 2060
* 100% ion on el y curtailments by a bi of hyd electrolyzers and electricity interconnections
o Fuel cells provide growing share of electricity and mobility enengy, reducing fossil emissions c with no electricity
o Small Modular Reactors with pink hydrogen production play a crucial role post-2035 st Interconnectons Economic Implications =~ @ 1 OUSSB/y
o Water production keeps pace with demand through Small Modular Reactors-powered desalination, ensuring water secu- S ¢ Average annualinvestmen! /year

fity =t ) « Cumulative fuel import reductions 38. 2US$B
Exmene / « Cumulative avoided carbon penalties 14.6US$B
« Electricity price impact: +12% during transition (2026—
Optimization Model Overview

The simulation integrates:

Economic Outlook £ /

« Capital investments front-loaded with a strong increase
in hydrogen infrastructure

* Renewable expansion: Solar and wind capacity ramp- <
up annually ‘ « Interconnection exports grow, providing new revenue
A - - streams
* Hydrogen prioritization: Green hydrogen is preferred, p . . N i
followed by pink hydrogen and blue (natural gas-  * Capital expenditures peak in 2035 during SMRs build-
derived) out
o Interconnections: Electricity import/export capabilities
up to 1,000MW Detailed Results
* Water Desalination is incorp d to
support water demand growth
2 Tlectricity Qeneration Mix
Key Results o5 | | . o o
n
Electricity Generation Mix |1
The generation mix shows a dramatic shift from fossil fuels -
to renewables and Small Modular Reactors (SMRs): i
* Solar grows from 800MW to over 7,000MW by 2060 ¥,
o Fossil fuels (heavy fuel oil, diesel and natural gas) capac- L} /—
ity is phased out from 2030 onward, significantly reduc- ]
ing COz emissions
o« SMRs are introduced in 2035 supporting pink hydrogen
and water desalination, reaching 2,860MW by 2060 D% J0M AN J0M0  JUK0  JUSE 20K
 Fuel cells contribute 5-8% of electricity generation by Your
2060
Hydrogen Production by Type
Hydrogen Economy Growth 14 e
Key hydrogen production trends: 05 | | . e Pttt
o Hydrogen production reaches over 500,000t/year by %
2060 5

o Hydrogen demand in transport grows 10% annually,
reaching over 200,000t/ year by 2060 i
¢ Green hydrogen production from renewables prioritiza- g

tion over pink hydrogen from SMRs

Pink hydrogen grows after 2035 with SMRs deployment
providing baseload production

Green hydrogen production cost fall below 2US$/kg af-

ter 2050 206 W0 0B 00 M6 MO B 00

.

System-wide average hydrogen cost reaches
1.78US$/kg by 2060
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Water-Energy Nexus

Desalination  grows from  219Mm®/year to
416Mm* /year

100% of desal. p d by bles and SMRs
by 2060
Desalination plants co-located with hydrogen facilities

reduce costs
Hydrogen storage enables time-shifting of desalination
energy demand
Co-location reduces infras
Water Production
Vear  Waker Produsciion Wit Dhsand

ucture costs by 20-30%
Demand

a0 it
25 2

2040 2

2045 3z
260 as1
255 3%
2060 416
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2035), -8% by 2060
* Desalination energy savings: 18% by 2040, 28% by 2060
« Total cost of ownership savings: 3,200US$/ vehicle/year
by 2040

Total System Costs (2026-2060, billion US$)

o
Hydrogen Pro
Water Desalinaticn

Transport Infrastructure
Total

Policy Recommendations
Based on our modeling, we recommend:
. Early investment in electrolyzer infrastructure to en-
able rapid green hydrogen scale-up
. Phased fossil fuels retirement beginning in 2030 with
full phase-out by 2045
. SMRs deployment starting in 2035 to provide clean
baseload power
. Transport sector incentives to achieve 40% hydrogen
penetration by 2060
5. Wat y nexus planning to coordinate desali
tion with renewable energy availability
. Development of hydrogen refueling infrastructure
starting with major transport corridors
. Implementation of regulatory framework for SMRs in-
tegration
8. lish of hydrogen export p
ropean neighbors

)

w

'

o

hips with Eu-

Conclusion

Cyprus’ transition to a hydrogen economy is technically fea-
sible and economically viable according to our modeling.
The power-water-transport nexus approach demonstrates
how strategic s can simult ly achieve:

« Deep decarbonization in power sector (100% CO; emis-

sions reduction)

« Energy security through diversified sources

« Water security via coordinated desalination

« Clean transportation fuel altematives
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https://www.frederick.ac.cy/images/H2Nexus_NewsLetter_EN.pdf
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