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Predictive Control of Resources in Microgrid Systems
Abstract

Modern electric power systems are undergoing an intensive transformation due to the rapidly increased
penetration of renewable sources, the tendency toward decentralization of generation, and the
development of new technologies that do not support the operating principles of traditional systems.
These changes significantly increase the complexityasfrplg and managing the systems themselves,
where the traditional approach shows its limitations.

In this dissertation, methods for predictive management of EPS resources using artificial intelligence
methods have been developed. The proposed methodology combines artificial neural networks and
adaptive neufiduzzy systems with the aim of more precise prediction of electricity consumption and
energy producti on, a SANN enbdel is aised f@ Ghdoteren randdosigteomn s . T
prediction of electricity consumption, as well as power flows in the electric power netteF{S

models, together with the results obtained fINN models and the expert knowledge and experience

of dispatcher s, are used to predict electricit
ARIMA model serves as a reference statistical method with which predictions from models based on
artificial intelligence are compared.

The models were trained and tested on real, measured values of the Serbian EPS at an hourly level.
They include actual data on consumption, generation from different energy sources, as well as relevant
ambient conditions whose influence on EPS operation is taken into account through calculations. The
accuracy of the developed models is presented through several types of errors (MAE, MSE, RMSE,
MAPE), which have shown that a higirecision model has been achieved. It is particularly shown that

the combination oANN andANFIS methods significantly reduces the overall prediction error, which
for consumption forecasting is below 6%, while

The research results show that the proposed approach enables rediabiegf EPS operation with
significant assistance to experts and a reduction of potential human errors. A contribution to predictive
system management is presented, both for existing systems and for microgrids and systems with a
significant share of renewable energy sources and new technologies.

Keywords:.Predictive resource management in power systems; Artificial Neural Netwahks)(
Adaptive NeurdoFuzzy Inference System\NFIS); Load forecasting; Generation forecasting; Big data
analytics; Microgrid; Microgrid integration into the power system

Scientific field: Technical science Electrical engineering

Specific scientific field Power systems

UDK:621.3
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