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Abstract  

In this work there was conducted a research of the dynamic model for the control of thermal regime of an oil pipeline and is carried out its 
neural network estimation. There were revealed the advantages and disadvantages of intelligent networks. An important scientific and 
technical task is to predict the level of electric power consumption of an industrial enterprise. Considered an identification algorithm that 
allows to select random rows from the block of transformed initial data for a dynamic object, to transit to the parameter space and to use a 
priori information about the parameters existence area in order to improve accuracy. This allows to create a model of a dynamic object, 
which gives a smaller forecast error. The algorithm is used to construct a mathematical model based on the results of experimental 
researches of heat removal. Proposed an impulse energy method based on the energy representation of the process of regulating the 
parametric state of an object. 
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1 Introduction 

People always aim to create a thinking machine, an apparatus 
that would be better and faster than a person to make decisions. 
A kind of super brain that solves all problems. And decisions 
on the extraction and transportation of oil are relevant for the 
development of the oil industry. The problem statement can be 
formulated as follows: neural network estimation is necessary 
to reduce the influence of the environment (temperature drops) 
on the oil pipeline and to save money, time and human 
resources. With the help of an intelligent system the accuracy 
of the model is increased and entropy is reduced. The 
postational transfer system is characterized by the fact that oil 
or oil products enter the reservoirs of intermediate pumping 
stations, fill them, and then are pumped to the next station. If 
several reservoirs are located at the station then the product is 
pumped continuously: in one tank the products come in, and 
from the other they are pumped out into the oil pipeline. Transit 
pumping system can be carried out through the reservoir and 
from the pump to the pump. During the pumping through the 
reservoir the products from the previous pumping station are 
sent to the next pumping station through a reservoir designated 
for the separation of gas or water from oil. Transferring from 
the pump to the pump is focused on the fact that the product 
from the previous pump station is sent directly to the next pump 
station, bypassing the intermediate reservoir, which is 
connected in parallel to the oil pipeline. This pumping scheme 
is the most perfect and economical, since it ensures maximum 
sealing of the system, and losses from evaporation in the 
intermediate reservoir are eliminated. The last ones in this 
system can be created in a minimum amount and only to free 
the pipeline at starting or repairing. As a model for the 
implementation of this regime there were chosen neural 

networks. Being a new direction in modeling neural networks 
are most suitable for modeling. Reduction the energy costs of 
the equipment is the main aim in the calculations of 
technological modes of oil pumping. Solving this problem will 
lead to a reduction of oil transportation costs. These 
requirements are met by neural network information analysis 
technologies as the most effective method for processing 
operational data in multiparameter, hard-to-formalized oil and 
gas production environments. In this regard, the current task, to 
which the article is devoted, is the development of new 
methods and tools for operational diagnostics of the pipeline 
condition in the oil and gas industry based on the technology of 
artificial neural networks. 

2 Overview 

The control object is a linear section of the oil pipeline. By 
the principle of products pumping there are used two 
systems in practice: postational, transit. The system includes: 
Neural systems on the crane nodes; Neural systems on 
training cells with algorithms for parametric identification 
of backward propagation. In the training cells there are 
measured the wall temperature and temperature of the liquid 
using thermal resistance converters, according to the values 
of which the training is carried out in accordance with the 
described algorithms. The received training coefficients 
from the "training cells" enter the block of distribution of 
training coefficients W, along the length of the pipeline. The 
distribution of the coefficients is carried out by the formula:  

, 

where i, j – numbers of training coefficients, k – number of 
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the crane platform, β k - weight distribution coefficient. 

3 Decision 

For ACS TP of the oil transportation the availability of 
qualitative mathematical support plays a fundamental role. 
Obtaining a real effect from its implementation is directly 
related to the use of a sufficiently adequate mathematical 
model of the control object and of the algorithm for its 
implementation. The developed models allow the ACS TP 
adequately to simulate typical non-stationary and non-
isothermal operation modes of main oil pipelines. For the 
development of training algorithm it is firstly necessary to 
select the data obtained experimentally. For this purpose it 

is necessary to approximate the liquid and external wall 
temperature graphs in order to obtain the numerical values 
of the liquid and external wall temperatures. 

4 Conclusion 

The efficiency of models and control algorithms has been 
tested for the main tasks of modeling the dynamics of long-
distance oil transportation. The proposed control algorithm 
ensures the required control quality, as well as the maintenance 
of process parameters strictly within the acceptable limits. The 
developed techniques can be used in training simulator 
complexes imitating the control of long-distance oil 
transportation, for the preparation of dispatch personnel. 
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