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Abstract 

Natural gas is one of the most common sources of energy in the modern world. Transportation of gas from production sites to consumers 
is carried out by the gas compression stations, which allow increasing the gas pressure for subsequent transportation through the gas 
pipeline. An integral part of any compressor station is a centrifugal compressor and a gas turbine. In this work described gas turbine 
parameters forecasting approach based on various machine learning regression methods. Data for the model were collected from one of 
the compressor stations located in the territory of the Republic of Kazakhstan. A step-by-step methodology and implementation of 
parameter prediction is described. A comparative analysis of different models is carried out. 
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1 Introduction 

Main parts of any gas compressor station are centrifugal 
compressor and gas turbine. Depending on the model, the 
centrifugal compressor is capable of increasing the gas 
pressure by a factor of 1.2-1.5 times. The gas turbine is the 
centrifugal compressor’s drive and delivers the necessary 
speed to the shaft to achieve the required pressure at the 
compressor discharge. As with any equipment, gas turbine 
parts wear with the running hours. It is very important to 
prevent breakages in time. And it is best to make a forecast 
for future malfunctions in time to eliminate them. There are 
various diagnostic methods, such as vibration diagnostics, 
parametric diagnostics, etc. In this article, we will consider 
the prediction of the parameters of a gas turbine based on 
various methods of machine learning and perform a 
comparative analysis between them. 

As a data set several weeks operation parameters of the 
Gas Compression Unit are used. This dataset contains 68 
columns (features) and 42000 rows. The axial compressor 
discharge pressure is chosen as the target parameter, i.e. we 
will make a forecast for it based on the remaining parameters. 
As a tool for implementing the described task, a high-level 
general-purpose programming language Python 3.6 was 
chosen, which includes all the necessary libraries for this kind 
of tasks. Python supports several programming paradigms, 
namely functional, structural, imperative, object-oriented, 
aspect-oriented. The code in Python is organized into 
functions and classes that can be combined into modules [2]. 

Within this article, regression analysis methods will be 
used for parameters prediction. Regression analysis is a 
statistical method of studying the effect of one or more 
independent variables  on the target parameter 
(dependent variable) . Independent variables are otherwise 

called regressors or predictors, and dependent variables are 
criterial. The terminology of dependent and independent 
variables reflects only the mathematical dependence of 
variables, rather than cause-effect relationships [3]. 

Linear model is the basis of statistics for the last 30 years 
and remains one of the most important tools. Considering 
inputs vector , we forecast the target 
parameter  by the model 

, (1) 

where  displacement. 
To compare a linear model with a set of data for learning, 

there are different methods, but certainly the most popular 
is the method of least squares, for which is used 
minimization of displacement  

. (2) 

2 Overview 

In Python, there are various libraries for implementing 
regression algorithms. The most used ones are 
LinearRegression, Lasso, Ridge, LassoCV, RidgeCV 
methods which can be imported from the sklearn library.  

To solve the prediction task, the following steps were 
performed:  

• Data preprocessing 
• Model training on different methods 
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• Forecasting based on a trained model  
• Scoring of the models 
• Select the best method 

3 Conclusion 

In this work we have selected the best method for gas 
turbine parameters forecasting. For the above methods, a 
small comparative analysis was made using three criteria: 

MSE, training time and the number of non-compliance for a 
given corridor. For all methods, the same corridor was 
specified and the total number of points that are outside this 
corridor between current and forecast values were counted. 

For various data sets, different machine learning 
methods can produce better or worse results compared to 
each other, so it is required to test a number of methods, 
choose required settings and select the best one, which gives 
best scoring results for the test dataset.  
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