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Cexkirist 2: TexHI4YHI HAYKH

miargopma CCS), sxa nepeHece HyHKIIOHATBHI MOKIUBOCTI 3 iH(QpACTpyKTypH O6e3mocepeIHbo
Ha TPaHCIIOPTHHH 3aciO.

OcHoBHI niepeBaru nporpamu Smartrail 4.0:

- 3HWKEHHS BUTpaT. OuikyeThes — 10 450 MITH 101apiB.;

- 301IbIIEHHS IPOITYCKHOI 3/[aTHOCT1 MEPEXKI;

- M1BUIICHHS] TOYHOCTI BUKOHAHHS YaCOBUX TpadikiB pyXy MOi3/diB;

- HiABUIIEHHS O0€3MEKU PyXY;

- MOKpAILEHHS SKOCTI IEPEBE3EHb.

Peanizaris cuctemu Smartrail 4.0 Oyzae BimOyBaTHCs Ha ICHYIOYHX MPOTOKOJIaX CHCTEMHU
ETSC, ane n03BONUTH 3HU3UTH CKIAIHICTh ICHYIOUOI CHCTEMHM Ta 3alpoBaJKyBaTH HOBI
TexHoJorli. OYiKyeThCs, 110 BOHA IOBHICTIO 3aMIHHUTh Cy4YacHI CHCTEMHU YIPABIIHHA PyXOM
noi31iB 10 2038 poky, He JUBISYMCH HA BC1 CKJIQTHOIII, SIK1 3 [IUM OB’ sI3aHi.
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APPLICATION OF NEURAL NETWORKS FOR DETERMINING THE EFFICIENCY
OF THE RECTIFICATION COLUMN OF THE ATMOSPHERIC OIL PROCESSING
UNIT
Oleksandr Korymov, PhD student, Maryna Loriia, Doctor of Engineering, Professor, Tetiana
Modestova, Doctor of Education, Professor
Volodymyr Dahl East Ukrainian National University

Relevance. Rectification columns play an important role in the atmospheric processing of
oil, where the raw materials are separated into different fractions, such as gasoline, kerosene, diesel
fuel, and fuel oil. Optimizing these processes is critical to increasing overall production efficiency
and reducing costs.

To determine the efficiency of the rectification column, several methods are used, each of
which has its own advantages and features. Here are some of the more common approaches:

—  Measurement of temperatures and pressures in the column. A traditional method that
includes continuous observation of temperature and pressure gradients at different points of the
column. Advantages: the method allows you to determine the degree of separation of components
and the overall efficiency of the process. Disadvantage: insufficient efficiency of the method.
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— Analysis of the composition of streams. Determining the concentration of components
in the supply and output streams allows to assess the degree of separation accurately. Gas
chromatography and spectral analysis are used for this. Advantage: high accuracy of the method.
Disadvantage: lack of prediction.

—  Process modeling. Development of mathematical and computer models of
rectification that can simulate and predict column behavior under various conditions. These models
are based on physical laws and equilibrium equations, which allows optimizing process parameters
to improve its efficiency. Advantage: high accuracy of the method. Disadvantages: resource-
intensive method (requires large computing power), lack of self-learning, lack of correction of
results according to actual results.

— Use of artificial intelligence algorithms. Application of neural networks and machine
learning to analyze large volumes of data on column operation and process settings. Advantages:
allows for identification of non-obvious patterns and automatically adjusts the process in real time
to achieve the best results [1]. Disadvantage: neural network training requires a significant amount
of input data.

Each of these methods can be used depending on the specific process requirements and
available equipment. As it is important to analyze the efficiency of the distillation columns
regularly to maintain optimal performance and minimize losses, the application of neural network
technologies can offer significant advantages, allowing accurate analysis and improvement of
rectification processes [2].

Therefore, the purpose of the research is to study the use of neural networks to evaluate
the efficiency of the rectification column, with special attention to the analysis of the fractional
composition of the input raw materials and finished products.

Methodology:

—  Data collection and pre-processing. Historical data related to the operation of the
rectification column are collected from the database of the technological unit. The input data
include the fractional composition of raw materials obtained from chromatographic analyses and
the actual daily material balance. Data preprocessing techniques are applied to clean, normalize,
and change the characteristics of a data set to make it suitable for neural network training.

—  Neural network architecture. It is designed to model complex relationships between
process variables and key performance indicators (KPIs) such as product purity, product yield, and
energy consumption. The architecture consists of several layers of neurons, including input, hidden,
and output layers [2].

— Training and testing. The input layer of neurons receives information on the
fractional composition of raw materials entering the column. The output layer receives data on the
received amount of processing products (gasoline, kerosene, diesel fuel, and fuel oil) in a given
period of time. The neural network is trained using part of the collected data, the rest of the data is
reserved for validation. During training, the network learns to map the input process variables to
the output key performance indicators, adjusting its weights and elimination through error
backpropagation.

—  Evaluation of the model. After training, the performance of the neural network is
evaluated using a set of test data. Metrics such as mean squared error (MSE), mean absolute error
(MAE) and coefficient of determination (R-squared) are calculated to assess model accuracy and
generalizability.
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@ input Layer @ Hidden Layer @ Output Layer

Results: Preliminary results show a high accuracy of the model's predictions regarding the
quality and volume of the output products, which demonstrates the potential of neural network
technologies in the management and optimization of the rectification processes. However, the
number of hidden layers, the type of architecture and the number of generations for neural network
training require further research [3].

Conclusion. The use of neural networks allows not only to improve the accuracy of control
over the rectification processes but also contributes to a deeper understanding of the dynamics of
the processes. This, in turn, paves the way for the development of new production management
strategies aimed at reducing losses and increasing the efficiency of resource use. Neural networks
are a powerful tool for analyzing and optimizing the operation of distillation columns. They have
the potential to both increase economic efficiency and reduce the environmental impact of oil
refining processes. Further research and development of these technologies could significantly
change management and control approaches in the oil refining industry.
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