
               - Volume 13, Issue 1 /2021              
http://www.atbp.onaft.edu.ua/

31

Simulink

[1] , 
2001. 305

[2]

– 2014. – – -
64.

[3]
– 2012. – – -51.

[4]
. – 2011. – . – -10

References
[1] V.A. Demchenko, Automatic control systems and technological processes NPP and TPS. Odesa: Astroprint,  2001, 305 

p.
[2] G. T. Kulakov et al., “Matematicheskoe modelirovanie perekhodnyh processov trekhimpul'snoj sistemy 

avtomaticheskogo regulirovaniya pitaniya vodoj parogeneratora na sbros nagruzki,” Energy. Proceedings of higher 
educational institutions and energy associations of the CIS, no. 1, pp. 57-64, 2014.

[3] V.S. Mihajlenko et al., “Sintez nejromerezhevoyi
energobloku TES,” Scientific news of NTUU "KPI", no. 5, pp. 45-51, 2012.

[4] N.V. ZHukova et al., “Issledovanie SAR urovnya vody v PG,” Donetsk National Technical University, no. 1, pp. 8-10, 
2011.

22.01.2021. 4.02.2021. Received 22 January 2021. Approved 24 February
2021. Available in Internet 31 March 2021.

 
 

620.178.7–021.412.1:622.24.051.4

1 2

1,2 - -
ORCID: 1 https://orcid.org/0000-0002-8586-1883, 2 https://orcid.org/0000-0003-1896-9322
E-mail: 1 gorb@nung.edu.ua

Copyright © 2021 by author and the journal “Automation of technological and business – processes”. 
This work is licensed under the Creative Commons Attribution International  License (CC BY).
http://creativecommons.org/licanses/by/4.0

  

DOI:

2x r

MatLab
x -



               - Volume 13, Issue 1 /2021              
http://www.atbp.onaft.edu.ua/

32

-

f(a, x

Abstract. The article considers the influence of axial load on the bit on the shape of the drill string. It is determined that 
increasing this parameter to a critical value will lead to deformation of the drill string, which in turn can lead to an accident. 
To determine the critical value of the axial load, was constructed a polygon of forces that acts at the lower end of the drill 
string, it can be found by a coordinate 2x that is exact of the maximum deflection of the drill string, and mathematical 
dependences were constructed in the form of a system of differential equations (Cauchy form). An algorithm for determining a 
given x coordinate was developed in the MatLab environment, which includes the solution of a system of differential equations 
by the Runge-Kutta method and the construction of an interpolation Lagrange polynomial. Graphical dependences of the 
change in the deflection of the drill string at different values of the bending moment are constructed. Based on the results of 
calculations, empirical models for determining the point of maximum deflection of a drill string in the form of a polynomial of
the 2nd order were synthesized, the parameters of which were calculated by the method of least squares. The adequacy of the 
models was checked using a correlation coefficient. The calculated values of the correlation coefficient are close to unity, so it 
can be argued that the proposed empirical model adequately describes the "experimental" data. A series of machine 
experiments was performed at different values of the maximum degree of the polynomial and it was determined that for the 
degree of the polynomial equal to 3, the empirical model, which is a function of f (a, x), describes the data results with high
accuracy.
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