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We design inferential (soft) sensors for advanced process control (APC) of an industrial depropanizer column of the Slovnaft
refinery situated in Bratislava, Slovakia to improve the inferential sensors present at the plant. Linear inferential sensors of

top and bottom product compositions are designed using various statistical methods, which are compared among each other.

Plant and Data Description

Design of Inferential Sensors

Industrial Data 1. Design of the sensor structure.
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Synthetic Data
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Reference Inferential Sensors
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Results
Accuracy of Estimation Accuracy of APC
e The improvement of the bottom sensor is around 20 %. e The tolerance is 10 % of the composition setpoint.
e The distillate soft sensor requires more complex model. e The distillate product exceeds the expected purity.

0.026 1 —XB.Inferential "B, True ~ ~S€tpoint ----Tolerance|.

11 Vars

15 Vars PCA

Composition [kg/kg]

43 Vars LASSO 10 Vars

I RIMSIE (Sf Dlistilllatle Slenslor FI{MISE Iof BOJE{]OHII Selnsg)r I 0 5 10 15 20 25

(synthetic data) (industrial data) Time |h]
Fig. 3: The accuracy of designed inferential sensors. Fig. 4: Bottom composition (plant vs. inferential sensor).

Conclusions

The current inferential sensors were improved for estimating the bottom composition (just a change of the sensor model is
required) as well as the top composition (inclusion of nine new measuring devices is required at the plant). The best methods
to design the inferential sensors are PCA regression (requires large datasets) and LASSO (can work well with small datasets).
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