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UDC 681.121 
 
SOME POSSIBILITY OF NON-DISMANTLING VERI-
FICATION OF FLOW-METERS USED IN GAS TRANS-
MISSION MAIN LINES 
 
Anatoly Petrovich Gerasimov, 
Iosif Izrailevich Fishman, Candidate of physical-
mathematical sciences, Deputy Director on research work,  
Vladimir Mikhailovich Krasavin, Candidate of technical 
sciences, leading research scientist, assistant professor, 
Igor Alexandrovich Bykov, researcher, 
Alexander Vladimirovich Krasavin, researcher. 
 
All-Russian Scientific-Research Institute of Flowmetry – 
"VNIIR" 
7A, Vtoraya Azinskaya str., 420088, Kazan, Republic of Tatar-
stan, Russian Federation, 
tel./fax: (843) 272-01-12; 
e-mail: kzn@outlook.com; kras.84@mail.ru. 

 
The article considers possibility of non-dismantling cali-

bration (verification) of flow-meters of gas transmission main 
lines in case of linear relationship between mass flow and the 
function of determining (measurable) parameters. Some basic 
scheme for practical implementation of non-dismantling cali-
bration (verification) method, which involves serial placement 
of a flow-meter, installed in the place of its operation, support-
ing transducer of flow-rate and standard flow-meter in parallel 
to the supporting transducer is proposed. 

 
Key words: flow-meters of gas transmission main line; 

non-dismantling calibration; principal diagram; method; cali-
bration devices 
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PROBLEMS INTELLIGENT SOLVERS FOR HUMAN-
MACHINE SUPPORTING SYSTEMS WHILE  
DECISION-MAKING 
 
Alexander Alexandrovich Bashlykov, Candidate of technical 
sciences, assistant professor 
 
CJSC "VNIIST-Neftegazproekt" 
57a, Tcherbakovskaya str., 105187, Moscow, RF; 
e-mail: BashlykovAA@vngp.ru. 
 

The article considers principles of creation of intelligent 
problem solvers for human-machine systems of information 
support of decision-making. Knowledge bases as area of prob-
lem solution searching for decision-making support are dis-
cussed. The concept of control of knowledge bases systems is 
defined and their architecture is given. The review of artificial 
intelligence languages for knowledge definition and manipula-
tion is performed and presented. Methods of automation of 
searching of intelligent problems solution in knowledge bases 
are described. The architecture of intelligent problem solvers 

for dispatching control and management systems used in oil 
transmission pipelines is presented. 

 
Key words: intellectual information support of decision-

making; problems solver; intelligent problem solver; model of 
knowledge; knowledge bases; system of dispatching control 
and management; managerial decision-making; problems solu-
tion process; knowledge definition language; knowledge ma-
nipulation language; control system of knowledge bases; intel-
lectual methods of solutions searching; scheduler; interpreter. 
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SOME TECHNIQUE OF PROGRAM CODE ANALYSIS 
OF AUTOMATED CONTROL SYSTEM OF TECHNO-
LOGICAL PROCESSES 
 
Andrey Fedorovich Antipin, Candidate of technical sciences, 
senior lecturer  
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97b, apartment 28, Artem str., 453120, Sterlitamak, Republic 
of Bashkortostan, Russian Federation,  
tel.: 8-917-78-17602; 
e-mail: andrejantipin@ya.ru, andrejantipin@mail.ru. 
 

The paper discussed some technique of program code 
analysis of automated control system of technological proc-
esses on the basis of multidimensional logic regulators with 
variables as a set of binary logic arguments. 

 
Key words: fuzzy logics; multidimensional logic regulator; 

automated control system of technological processes. 
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PERFECTION OF HYDRODYNAMIC MODELING 
METHODS OF HORIZONTAL WELLS IN CONDI-
TIONS OF BIG SELLS 
 
A.Yu. Yushkov, Candidate of technical sciences 
 
"Tyumen Oil Scientific Center, Ltd." 
42, M. Gorky str., 625048, Tyumen, Russian Federation, 
tel.:(3452) 792-781; 
e-mail: ayyushkov@rosneft.ru. 

 
The article considers the problem of obtaining very low or 

zero efficiency of simulated horizontal wells when placing the 
wells’ "elements" in the cells with zero permeability by 
PERMZ vertical, while PERMX and PERMY verticals may 
have high values. Such cells can involve, for example, fre-
quent alternation of permeable and impermeable inter-layers 
inside the cells, describing extremely heterogeneous reservoir. 
The situation with PERMZ zero values occurrence is particu-
larly true in case of the correct consolidation of the initial geo-
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logical model using the so-called "tensor" techniques to calcu-
late permeability. Conditional calculation examples illustrate 
shortcomings of the formulas and the reasons that lead to zero 
productivity of simulated wells. Formulas applied for parame-
ters’ calculation describing fluid’s inflow towards the "con-
nection", namely, Pisman radius R0j, conductivity khj, conduc-
tivity of the connection (Tj or CSFj) are discussed. Some vari-
ants of the problem’s solution by applying available tech-
niques are presented. The best solution is to use PERMZ non-
zero values, adopted "by a collector," provided zero vertical 
conductivity of TRANZ cells. Application of this method re-
quires additional manipulation with model’s cubes and its im-
plementation can cause some difficulties. That’s why for di-
rect usage of "tensor" PERMZ and, simultaneously, for more 
accurate modeling of wells’ productivity the author of the arti-
cle suggests application of updated formulas for Tj, R0j and 
khj, which take into account the well’s diameter passing 
through a model’s cell. Formulas mean that in case of avail-
ability of a thin-layered, vertically impermeable reservoir 
there exists a plane-parallel filtration flow across the area 
equal to the product of a well’s diameter by an opening 
length. Model applicability for large cells is demonstrated on 
conventional examples by means of comparison with the re-
sults obtained by detailed grid. The proposed model is versa-
tile and can be applied for directional wells. Formulas can be 
used in well-known hydrodynamic simulations for more ac-
curate modeling of inflow towards horizontal wells in case 
of large cells occurrence. 

 
Key words: modeling of horizontal wells; wells productiv-

ity; formulas for parameters calculation. 
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DETERMINATION OF TRANSVERSE VIBRATIONS 
OF MOVING CARRIER OF WELL LOG CURVE BY 
APPLYING THE METHOD OF AVERAGE INTEGRAL 
FILTRATION 
 
Ravil Olegovich Sultanov, Senior software engineer of IT 
Department, 
Mikhail Vladimirovich Danilov, Associate professor  
 
M.T. Kalashnikov Izhevsk State Technical University,  
7, Studencheskaya str., 426069, Izhevsk, Russian Federation;  
e-mail: ravilsultanov@gmail.com; danilovmih@gmail.com. 

 
While forming scan-images of log curves it is not recom-

mended to forget about the errors that can appear during scan-
ning. The errors can be explained by paper distortion as well 
as by its various thicknesses and path’s wear-out of paper car-
rier feeder. The article discusses the method of the average in-
tegral filtration applied to determine transverse displacements 
of paper with the recorded well log. The article also assesses 
errors of the read-off signal. 

 
Key words: scan-image; well log curve; average integral 

filtration. 
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PREDICTION OF CURRENT PRODUCTION RATES, 
CUMULATIVE PRODUCTION AND FIELDS’ RECOV-
ERABLE RESERVES 
 
Inna Olegovna Orlova1,  
Evgenia Ivanovna Zakharchenko1,  
Nadezhda Konstantinovna Skiba1,  
Sergei Sergeevich Melnik2 
 
1Kuban State Technological University 
2, Moskovskaya str., 350072, Krasnodar, Russia, 
tel.: (861) 233-84-30; 
e-mail: evgenia-zax@yandex.ru; 
2Municipal Budgetary Institution “Gymnasium № 92” 
129, Karasunskaya str., 350000, Krasnodar, Russian Federa-
tion. 
 

Empirical model of calculation of wells’ current produc-
tion rates at a deposit by years is proposed. Equation for calcu-
lation of cumulative production is received on the basis of this 
model. Comparison of the proposed model with the well-
known models and actual data on production history is carried 
out. The received models of current production rates, cumula-
tive production and reserves, being extracted, most precisely 
describe actual results and have high correlation as compared 
with other models.  

 
Key words: fields; production history; model; production 

rate, accumulated production; extracted reserves; correlation. 
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METHOD OF DETERMINATION OF STATISTICAL 
MEASUREMENTS PARAMETERS OF CORRELA-
TION FUNCTIONS DURING OBJECTS VIBRA-
TIONAL DIAGNOSTICS 
 
Vladimir Vasilievich Fedorenko, Doctor of technical sci-
ences, 
Yaroslav Igorevich Ponomarev 
 
North-Caucasus Federal University 
2, Kulakova prosp., 355029, Stavropol, Russian Federation, 
tel.: +7 (865-2) 46-37-73, +7-919-735-50-89. 
 

The article considers the problem of objects vibration di-
agnostics by mutual correlation function of a vibroacoustic 
signal under study and a standard signal in case of selection 
fixed volume of statistical measurements of its references. The 
necessity and correct ability of minimization of a number of 
correlation function ordinates, subject for measurement, with 
account of acceptable precision of quasi-solution of a set of 
linear algebraic equations, based on the results of a signal 
sampling, is proved. 

 
Key words: vibroacoustic signal; object of diagnostics; 

correlation function ordinates; a set of linear algebraic equa-
tions.  
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