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Abstract

In the modern world, electrical energy, as one of the most fundamental
needs of societies, plays a vital role in the industrial, economic, and social
sectors. Given the impossibility of large-scale storage and fluctuations in
supply and demand, accurate forecasting of electrical load consumption is
essential. Traditional time-series models often struggle to handle the
nonlinear and complex patterns of industrial data. This research presents a
novel hybrid framework for accurately forecasting electrical energy
consumption time series. The proposed approach is based on a Long Short-
Term Memory (LSTM) neural network; to maximize the model's
performance, the LSTM network's hyperparameters have been optimized
using the Optuna automatic optimization algorithm. The data used includes
time series of electricity consumption from the Baft steel factory, along with
exogenous Vvariables such as steel production volume, production
downtime, and weather and calendar conditions. The evaluation results
indicate that the hybrid LSTM-Optuna model, with a coefficient of
determination (R?) of 0.89 and a Mean Absolute Percentage Error (MAPE)
of 18.46%, not only demonstrates better performance than the baseline
model (with an R2 of 0.85 and a MAPE of 20.44%) but also outperforms
other machine learning methods such as Recurrent Neural Networks
(RNN) and both simple and optimized Support Vector Machines (SVM).
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