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Motivation Architecture of the proposed distributed EMS framework

 Renewable energy is transforming the power sector into a more distributed system.

« Consumers are becoming active participants through self-production, storage, and demand
flexibility.

 Smart energy systems can improve efficiency and support coordinated operation.
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Research objectives

How can an energy management system be designed to efficiently process large-scale prosumer
data while preserving data privacy within energy communities?
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» Develop a privacy-preserving distributed forecasting approach that accurately predicts local
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Historic PV data

* 16 buildings of Ss. Cyril and Methodius University modeled as prosumers

Historic load data
Weather data

* Realelectricity consumption data and simulated photovoltaic generation data Time variables
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* Added energy storage systems

* Dynamic electricity prices from the Hungarian Power Exchange

Short-term forecasting
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Optimization
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The overall goal of the energy management system is to minimize the total electricity

cost of the university. When energy sharing is enabled, the optimization prioritizes the
overall system cost rather than individual campus costs. Consequently, it is expected
that some campus microgrids may incur higher individual costs to achieve a globally 13 12 Ci3

optimal solution. The total operating cost for 16 university campuses under the three operating scenarios on 15 August
2023 (left) and on 2 November 2023 (right)

Ongoing and future work

Cl4

Current focus: Decentralized optimization Future work
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Local decision-making by prosumers il Optimization under uncertainty
SN Distributed coordination mechanism Extended validation with additional scenarios
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I Improved scalability and privacy preservation

Model aggregation techniques
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