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Ongoing work

➢ Smart Operation of Multi-Energy Systems with Green Hydrogen via 
Advanced AI+Mathematics Approaches

System structure

 Multi-energy microgrids
 Smart buildings
 Smart ships and ports
 Agri-culture system
 Flights and airports
 etc.

Energy forms

 Electricity 
 Heat and cooling
 Green hydrogen
 Water
 Transportation 
 etc.

Methods

 Model-based
 Deep learning
 DRL
 LLM
 etc.
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Affiliation
Leader：AI+Energy sector in Finnish Center of Artificial Intelligence (FCAI)
Member: European Laboratory for Learning and Intelligent Systems (ELLIS)
                  Finnish Quantum Flagship 



Vision

• Transform industrial assets from passive consumers into active resilience 
providers for future integrated energy systems with trustworthy AI.



Challenges

• Climate 
extremes

• Renewable 
variability

• Grid 
congestion

• Industrial 
electrification

• Hydrogen 
integration



Core Concept

Industrial 
Flexibility-as-a-

Resilience-Service 
(IFaaRS)

Linking flexibility, 
resilience, and 

climate 
adaptation.



Scientific 
Innovations

1. Physics-Informed AI

2. Federated Digital Twins

3. Climate-Aware Flexibility

4. Resilience Optimization

5. IFaaRS Framework



Research Framework
WP1 Flexibility and Climate Risk 
Modeling

WP2 Physics-Informed AI

WP3 Federated Digital Twins

WP4 System level Optimization

WP5 Demonstration



Representative 
Use Cases

Low-wind cold spell

Renewable surplus & hydrogen

Grid congestion relief

Storm recovery

Industrial energy hubs



Expected Impacts
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