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• Cyprus electricity system – system characteristics and 

solutions to the challenges

• IMEC electricity interconnection – strategic corridor for 

EU Decarbonization

• Eastern Mediterranean sustainable natural gas 

utilization – Gas producibility and hydrogen conversion

• Cyprus’ energy transition to hydrogen economy 
– 2030 – 2060; Energy-Water-Transport Nexus
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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

- Renewables:   1078MWe
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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*
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• 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 

Arabia

- through strategic gateway nations Israel, 

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: IMEC Outlook

https://www.frederick.ac.cy/images/H2Nexus_NewsLetter_EN.pdf
https://frederick.ac.cy/images/HCModel_NewsLetter_EN.pdf
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Mathematical model
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IMEC Electricity Interconnection Outlook
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• 100% renewable energy corridor 

with 5GW solar and 5GW wind 

capacities in India, UAE and 

Saudi Arabia

• Annual energy flows:

- generated   19.9TWh

- to EU markets  13.4TWh

- to Israel    2.7TWh 

- transmission losses 3.8TWh

• Infrastructure investment 

between US$15 and US$25 

billion
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IMEC Electricity Interconnection Outlook
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• 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 

targets
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IMEC Electricity Interconnection Outlook
More information can be found on: IMEC Outlook
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Eastern Mediterranean 

sustainable natural gas 

utilization
2026–2050: Gas producibility and hydrogen 

conversion
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EastMed Natural Gas Reserves*
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* Himona, E.; Poullikkas, A. “Modeling Gas Producibility and Hydrogen Potential - An Eastern Mediterranean Case 

Study”, Energies 2025.
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• 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 H2 production

• Economic optimization for max revenue; extraction costs, carbon 

taxation and hydrogen market dynamics

EastMed Natural Gas Utilization*

* 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: EastMed HC Outlook

https://www.frederick.ac.cy/images/H2Nexus_NewsLetter_EN.pdf
https://frederick.ac.cy/images/HCModel_NewsLetter_EN.pdf
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Mathematical model*

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

An Eastern Mediterranean Case Study”, Energies 2025.

Natural gas production:

Hydrogen production:

Natural gas domestic use & exports:

Revenue:
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NG producibility & H2 production

• Cyprus:
- NG production can grow from 6 billion 

m3 to a peak of 10 billion m3 by 2035

- production of 4 billion kg of H2 through 

steam methane reforming by 2050

- Total revenue by 2050 18 billion US$

• Regional EastMed:
- NG production can grow from 60 

billion m3 to a peak of 100 billion m3 by 

2035

- production up to 40.7 billion kg of H2 

through steam methane reforming by 

2050

- Total revenue by 2050 247 billion US$

• Significant reserves remain post-2050 

enabling further utilization beyond

• 25% H2 share achievable by 2050 

alongside 60% RES integration
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EastMed Natural Gas Utilization Outlook
More information can be found on: EastMed HC Outlook
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Cyprus’ energy 

transition to hydrogen 

economy
2030 – 2060; Energy-Water-Transport Nexus

17

Powering tomorrow: Cyprus and the Eastern Mediterranean in the global energy transition



13ο Ενεργειακό Συμπόσιο, Λευκωσία, 19 Νοεμβρίου 2025

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:  Nexus Outlook
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https://www.frederick.ac.cy/images/H2Nexus_NewsLetter_EN.pdf
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• Minimizing total cost 

 

• satisfy constraints

– Nexus energy balance

– Hydrogen production and storage 

dynamics

– Power security

– Water security

– Technology learning curves

– Decarbonization path

– etc …

Objective function
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Hydrogen economy development

Only RES
• 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

• H2 production reaches 90,000t/year 

by 2060

• Transport H2  demand grows 

annually, reaching 40,000t/year by 

2060

• Water production 416Mm3 by 2060

Only RES

20



13ο Ενεργειακό Συμπόσιο, Λευκωσία, 19 Νοεμβρίου 2025

Hydrogen economy development

RES+SMRs

RES+SMRs
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• SMRs introduced in 2035, reaching 

2860MW by 2060 (PVs 7000MW)

• Generation in 2060 to support 

Energy-Water-Transport Nexus 

37.22TWh

• Electricity exports 3.81TWh

• Decarbonization of electricity 

sector by 2037

• H2 production reaches 

560,000t/year by 2060

• Transport H2  demand grows 10% 

annually, reaching 230,000t/year 
(40% penetration)

• Water production 416Mm3 by 2060
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Hydrogen production cost*

• Green H2 prioritized, with pink hydrogen growing after 2035

• System-wide average H2 cost reaches 1.78US$/kg by 2060

22

* 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: Nexus Outlook
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https://www.frederick.ac.cy/images/H2Nexus_NewsLetter_EN.pdf
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