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Improving the selection of hollow sucker rods through the use of a mathematical model of the behavior of the rods in the hole
Ivanov Ivan  Ivanovich, Dmitriev Dmitry Dmitrievich2
1Post graduate, 2Lead Engineer
1Gubkin University
2 LLC "NeftGazNauka"
Scientific adviser: Doctor of Technical Sciences, Professor Petrov M.I.

ABSTRACT
A new method of calculation of the stresses on the basis of dependence Oding. The method is based on the dependence of Oding with the introduction of the index k terms of characterizing the design features of sucker rods and material of manufacture. The new technique yielded good agreement with the results of the situation in the well. To account for the peculiarities of operation of sucker rods in directional wells developed a mathematical model.

KEYWORDS
Sucker rods, hollow sucker rods, method of calculating the stress, the mathematical model of sucker rods, dependence Oding.
According to statistics for 2015 (Figure 1), more than a third of the total oil well stock in Russia is equipped with downhole rod pumps. Also, over the past 5 years, both in Russia and the world, such a concept as simultaneous-separate operation has been used, which implies the operation of several productive horizons by one well. The largest number of known schemes of simultaneous-separate operation is associated with downhole rod pumping units, which annually increases the share of downhole rod pumps. The final coefficients are shown in Table 1.
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Figure 1 Well stock of the Russian Federation for 2015


Table 1 Coefficient k for solid sucker rods [1,2]

	
Size, mm
	Stress concentrator,
Ks
	Scale effect, Kds
	Surface quality, Kf
	Hardening method, Kv
	Inconsistency of the flow section
	Softening factor
	
Final coefficient

	16
	0,65
	1,09
	0,8
	1,45
	-
	1,2
	1,54

	19
	0,65
	1,11
	0,8
	1,45
	-
	1,2
	1,56



Methods for calculating reduced stresses and mathematical models of the rod string operation process used in the selection of sucker rods do not fully take into account today the factors affecting the operation of the rod string (design features of sucker rods, strength properties of the material from which they are made), which leads to will refuse her.
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