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Abstract

Integrated Ethylene Oxide/Ethylene Glycol (EO/EG) plants are major energy consumers, particularly in High-
Pressure Steam (HPS) usage. This study proposes a data processing and modeling framework for high-accuracy
machine learning modeling to predict the HPS import of an EO/EG petrochemical plant. The study employed Python3
and analyzed raw historical data from the plant's DCS, spanning five years of operation under the same EO catalyst.
Daily feed and glycol production data were used to calculate catalyst selectivity and the plant's production capacity as
models’ input features, while HPS import served as the models’ output target. Various regression algorithms were
evaluated to select the best model for this case study, with their hyperparameters tuned using Grid Search and Bayesian
Search algorithms. Random forest regression outperformed other methods in R?, MAPE, and RMSE metrics but had the
longest training time. Polynomial ridge regression was a suitable choice considering both time consumption and
performance. The tuned random forest regression model revealed an approximate 291 Tonne/Day potential for HPS
import savings equivalent to 16% of the plant’s average HPS import through enhanced steam import management
strategies. Adopting this HPS saving measure would enable the HPS supplier to avert 38 tonnes of CO, emissions daily
equivalent to 0.37% of its nominal HPS generation capacity. Our methodology in this paper can be applied to other
EO/EG plants and is currently being integrated into the plant's energy management system, enabling continuous
monitoring of steam import behavior relative to catalyst and plant performance.
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