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Current practices face key limitations, including laboratory sampling 89 Te
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P Development in 10 minutes
Reisted Vaiabis. R T The inferential model is developed using Python and differs from conventional linear
e # ‘ regression through a structured, automated workflow:
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input and output variables, ensuring only meaningful and reliable data are used.

2. Multiple Transformations Tested — Seven mathematical transformations (original,
log, exponential, square, cube, square root, reciprocal) are evaluated for each
input, with the best selected using Adjusted R>.

3. Robust Model Development — A Weighted Least Squares (WLS) regression model
is developed using the selected transformations and assessed using R®, RMSE,
and error checks.

4. Easy Deployment — The output is converted into an equation that can be directly
fitted in Advanced Process Control (APC) engineering software, ready to use.
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Multi-Functional Regression inferential models were successfully| 2o 222222 8= 220
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frequency, reducing manual intervention, laboratory workload, and
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With this tool, inferential development can now be completedinless| ¢ . :,.x"'.‘.' 871
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parameters based on process knowledge, collect the data, import| “&=1° ,},'! 8% % 85
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4 - Benefit to Society 5 - Way Forward

This solution enables safer, more efficient, and more sustainable refinery operations by || Looking ahead for broader adoption of this tool in
providing reliable real-time product quality information. Early visibility of quality trends allows | | Inferential development of cold crude properties
timely corrective actions, reducing off-spec production, material wastage, and unnecessary | | such as Sulfur content, Cloud Point, Benzene and
energy consumption and produce environmentally safe products. Reduced reliance on||€tc, which is difficult to be inferred through first
frequent laboratory sampling lowers operator exposure to hazardous process areas and || Principle or other approach. By doing so, refineries
decreases manual workload. By replacing complex first-principles modelling with a fast, | | can unlock higher benefit margin at the same time
data-driven approach, engineering effort and development costs are significantly reduced. promoting sustainable production practice.
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