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Abstract: The potential of data-based modeling techniques gains importance in the chemical
industry whereas the development of first-principles models requires too much effort due to
the complex physics and chemistry. The data-based inferential (or soft, surrogate) sensors
play a significant role in this field. Such sensors can accurately and frequently estimate the
hard-to-measure variables (e.g., product quality) by using the data from other online sensors
(e.g., temperature or pressure sensors) within the same plant. In this contribution, we focus
on developing the inferential sensors for the industrial depropanizer column, which is a part of
the Fluid Catalytic Cracking unit in the oil refinery Slovnaft, a.s. in Bratislava, Slovakia.
The raw industrial data usually involve systematic errors and outliers representing, for example,
the process shutdowns due to the maintenance. The presence of outliers can negatively affect
the accuracy of the designed inferential sensors. Therefore, it is essential to perform the data
treatment before the data is used in further analysis. We use the minimum covariance determinant (MCD) approach which searches for the set with a maximum number of measurements
in which the covariance matrix has a minimum determinant. The rest of the measurements are
considered outliers and are not included in the inferential sensor design.
The inferential sensors are designed using several methods. Initially, the ordinary least squares
regression (OLSR) is applied to provide the most accurate inferential sensor on the training dataset. Subsequently, the OLSR approach is compared with two more advanced design
methods searching for the optimal compromise between the accuracy and sensor structure complexity. The first method is principal component regression (PCR), exploring the covariance of
the training dataset. The second method is the least absolute shrinkage and selection operator (LASSO), which eliminates the input candidates with the smallest contribution within the
structure of the inferential sensor.
We compare the performance of the approaches above with the reference inferential sensor
currently used in the refinery. The comparison is carried out on the testing dataset, which is
not used during the inferential sensor design. The results indicate that the designed inferential
sensors outperform the accuracy of the reference sensor by around 20%.
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