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Abstract 

The new geopolitical conditions at EC level (backed by the very recent REPowerEU [1] regulation) as well as 

the vast spread of Renewable Energy Sources (RES) [2] pose new, major challenges for the electricity networks 

in Europe. Solutions for the optimization of local energy systems are required, enabling direct integration with 

distributed generation and demand, enabling enhancement and optimal coordination of local flexibility 

resources. Such integrated solutions shall optimally combine distributed generation, demand, storage, electric 

vehicles and interconnections with heterogeneous local energy networks and introduce them into holistic 

optimization strategies to ensure operational and economic optimization of local energy systems. Optimal 

coordination of local energy sources is directly linked to maximum utilization of the flexibility [3] they can 

offer to support the operational stability of the grid and reinforce the economics of local energy systems through 

the avoidance of RES curtailment and the establishment of local flexibility markets. 

Taking into account the emerging need for coordinated optimization of the flexibility potential of the different 

types of controllable assets available in the electricity network, we propose a state-of-the-art methodology and 

a framework for the optimal utilization of flexibility on the basis of: 

• Accurate extraction of the flexibility potential of the different types of flexible assets by applying data 

driven techniques that take into consideration the actual status of the flexible devices. 

• Fine-grained intra portfolio orchestration of local generation output, demand and storage (including 

novel solutions for P2G systems), to facilitate maximum RES integration into the grid, avoidance of 

curtailment as well as self-consumption optimization at regional/community level. 

• State of the art flexibility source optimization towards offering aggregate flexibility service offerings 

via local flexibility markets to address the balancing and ancillary grid needs for the operational 

optimization of local, regional and national networks. 

The main innovation of the proposed approach is the incorporation of actual and in real time data as retrieved 

from the physical assets as well as the application of state of the art, ML based optimization techniques for 

intra-portfolio optimization as well as participation in local flexibility markets. The proposed framework has 

been developed and deployed and now is under extensive testing at a first of a kind, mid-scale demo site in 

Xanthi, Greece. The preliminary results from the evaluation of the proposed framework will be presented in 

this paper. The work is carried out within the XFLEX project (GA. 863927). 
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