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• Introduction
• Power-to-X
• Products of P2X
• Application of P2X
• Challenges
• Opportunities
• Real-life Examples
• Conclusion
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• Global Warming
• Ocean Acidification
• Climate Change
• Extreme Weather Events

DECARBONIZATION



Why Power-to-X Matters?
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Source: Aleasoft 2025, IRENA 2024
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Why Power-to-X Matters?

• Energy Storage: Stores 
excess renewable energy

• Energy Transition:
Decarbonizes hard-to-
electrify sectors

• Grid Stability: Balances 
supply and demand

• Climate Goals: Reduces
greenhouse gas emissons



How Power-to-X Works?
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Electrolysis (Power-to-Hydrogen)

• 𝐻2𝑂 𝐻2 + 𝑂2

• Green Hydrogen(𝐻2)
• Core element of P2X
• Fuel for vehicles
• Industrial feedstock
• Energy storage
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Hydrogen Powered Bus - Aalborg



Methanation (Power-to-Gas)
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• E-methane (𝐶𝐻4)
• Residental Heating
• Feedstock for

• Chemical production
• Fertilizers
• Synthetic Fuels



Fischer-Tropsch Synthesis (Power-to-Liquid)

• Liquid Hydrocarbons
• E-Kerosene (𝐶8−𝐶16)

• Decorbonisation of aviation (2.5%)
• Sustainable Aviation Fuel (SAF)

• E-Diesel (𝐶17−𝐶20)
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Power-to-Chemicals

• E-Ammonia(𝑁𝐻3)
• Fertilizers
• Industrial Chemical
• Hydrogen Carrier
• 1.8% of Global 𝐶𝑂2 emmisions
• Fuel for Shipping

• Methanol (𝐶𝐻3𝑂𝐻)
• Fuel for transportation
• High compatibility with existing

infrastructure
• Feedstock for chemicals
• Safety is not a barrier
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Source: MAN Energy Solutions

Source: Port of Aalborg



Application of Power-to-X
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Transportation Industry Energy Storage Residential 
Use



Challenges
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HIGH COSTS ENERGY LOSSES INFRASTRUCTURE SCALABLILITY



Opportunities
• Falling Costs

• Policy Support

• Market Demand

• Job Creation
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Source:IRENA Source:McKinsey
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Source: Brintbrancen

Power-to-X Denmark



Green Fuels Denmark
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Hydrogen Island in Denmark

• 3 GW offshore wind – Up to 10 GW

• Artificial Island

• At full capacity 1 million tonnes of 𝐻2
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Green Steel in Sweden

• Green Hydrogen for steel production

• 700 MW Hydrogen plant

• Cutting 𝐶𝑂2 emissions in heavy industry

• By  2030 5 million tonnes of green steel

• 95% reduction in 𝐶𝑂2 emissions 



Wind Energy: Debunking myths
1st TETHYS webinar - Day 3

George Xydis



Agenda 
The four W

Why do we care?

We need to follow a different path

We have decided to do something about the whole problem 

Why do people complain? 











https://www.imf.org/en/Publications/WP/Issues/2023/08/22/IMF-Fossil-Fuel-Subsidies-Data-2023-Update-537281










WE HAVE DECIDED TO DO SOMETHING ABOUT THE WHOLE PROBLEM!
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• Wind power must compete with other 
low-cost energy sources

• Ideal wind sites are often in remote 
locations.

• Turbines produce noise and alter 
visual aesthetics.

• Wind plants can impact local wildlife 

• You can’t run a country with a high 
share of Renewables 



https://www.sustainabilitybynumbers.com/p/wind-power-bird-deaths 
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https://www.lazard.com/research-insights/levelized-cost-of-energyplus/ 

https://www.lazard.com/research-insights/levelized-cost-of-energyplus/






THANK YOU

George Xydis

Aarhus University, Denmark

E: gxydis@go.uop.gr; gxydis@btech.au.dk 

mailto:gxydis@go.uop.gr
mailto:gxydis@btech.au.dk
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