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Assessment of Electricity Saving Potential and Consumption Forecasting in Iran’s Steel
Industry Using Statistical and Artificial Intelligence Models

Morteza Mehrgoo Energy Management Department, Niroo Research Institute, Tehran, Iran
Azita Abdollahi Nanvapishe Department of Mechanical Engineering, University of Tehran, Tehran, Iran
Abstract

This study investigates potential electrical energy savings and future consumption trends in Iran's iron and steel industry using
statistical methods and artificial intelligence. Using real-world data, the specific energy consumption of key sectors within the steel
production chain was calculated, and the potential savings were assessed against national standards and the best available
technologies. To forecast through the 1415 horizon, three. models—statistical, gradient boosting, and long short-term memory—and
three scenarios—business-as-usual (BAU), Optimistic 1, and Optimistic 2—were used. The results indicate that the annual savings
potential ranges from 6067 to 8425 million kilowatt-hours (16 to 23% of the steel sector's consumption), with the greatest
opportunity concentrated in the electric arc furnace. The forecasts indicate that consumption will increase to 102 terawatt-hours
under the. continuation-of-existing-trend. scenario, whereas technology optimisation in the optimistic scenarios could reduce
consumption by 12% to 28%. Based on the results, the long short-term memory model, which achieved the lowest error (MAE =
3.4%), was identified as the most accurate.

Keywords: Energy Efficiency, Iran's Steel Industry, Avrtificial Intelligence, Long Short-Term Memory, Gradient Boosting,
Savings Potential.
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