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SUMMARY

The overall objective of the project is to develop a comprehensive solution for a smart, centralized
Energy Management System (EMS) Integrator for port communities. This solution will feature adaptive
energy optimization, connectivity, and data-sharing capabilities across various energy subsystems
based on IT-OT integration, with the aim of transitioning port communities into low-carbon energy
hubs.

The project will result in the development of new adaptive algorithms for optimizing energy
management processes to reduce CO2 emissions. Additionally, a methodology for identifying key data
for exchange and rules governing data exchange between applications will be established. A hardware-
software architecture for managing horizontal energy systems in port communities will also be
developed, with a core system for collecting, processing, archiving, and sharing data.

The research will focus on the application of artificial intelligence applied to the adaptability of control
signals of interconnected energy systems during energy management operations. Historical
measurements, analysis results, and offline simulations (using recognized software packages for power
system operation analysis - NEPLAN and MATLAB/SIMULINK) will serve as data patterns for machine
learning (neural networks and/or genetic algorithms). The expected project outcomes will
revolutionize the philosophy of energy management in port communities by involving all key
stakeholders while respecting hierarchies and authorities.

The newly developed hardware-software management architecture and adaptive solutions, tailored
to the specific characteristics of individual parts of the port community's energy system, will provide
the basis for patenting new IT-OT-based solutions. Ultimately, the application of project results should
accelerate the green transition and offer technical support for the rapid transition of port
communities.
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