ISSN0132-2222

1H(560)r2024

HAYYHO-TEXHUYECKNDKYPHAT]

_3 TOMATNSAWMASL
TEAEMEXARNSAWNN

B HEDTSHOU NPOMBIWIAEHHOCTIA

Automation,
telemechanization

and communication
In o1 industry.




ABTOMATU3ALUA,
TENNIEMEXAHU3ALIUA U CBA3b
B HE®GTAHOU NPOMbILWUNEHHOCTU

Hay4Ho-TexHu4YecKui XypHan

OcHoBaH B 1973 .

Boixogut 12 pas B rog

Ne 11(580)

Hos6pb 2021 r.

Yupeoumens scypnana — denepanvnoe
rOCy/IapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE
yupexaeHne Beiciiero oopasosanus "Poccuiickuit
TOCYapCTBEHHBII yHUBEPCUTET HETH U rasa
(HaIMOHAIIBHBIN CCIIEIOBATENILCKUI YHUBEPCHUTET)
nmern .M. I'yOkuna"

PEJIAKITHOHHAA KOJIJIETHA:

Abpamos I''C. (2nasmwiil pedaxkmop) — I-p SKOH. HayK,

TK 024 "Merponoruueckoe obecriedeHne JoObIHH U yueTa
9HEpropecypcoB (KHUIKOCTeH 1 ra3os)", r. TIOMeHb,

Byosynsx B.B. — n-p TexH. Hayk, npoceccop, ITpesunent

CPO "ACT'uHK", r. Mocksa;

Boponenko A.B. — xanp. ¢u3.-MaT. HayK, F'eH. TUPEKTOp

OOO "HIIII "T'onend", T. Opsizuso;

Iypesuu M.C. — Cosetnuk ren. gupexropa OOO "Cucremsr
Hedrs n I'a3", neictBurensusiii wier PMA, r. Mocksa;
[icasaoos H.I'. — n-p TexH. HayK, npodeccop, aka, Mexy-
HapoHOU 1 AsepOaiimkaHckoi MkeHepHOW AKaIeMui,

ren. upektop 1O "TIpomasTromaruka', T. baky;

Kanesckas P,J]. — 1-p TexH. HayK, npodeccop, HaualbHUK
OT/IeIa HAyYHO-TeXHUYECKOTO Pa3BUTHS U MOJICINPOBAHUS
AO "VHCTHTYT Te0JIOTHH U pa3paboTKH TOPIOYHX UCKOTIae-
MmbIx" [TAO "HK "Pocuedts", 3aB. kadenpoit PI'Y Hedtn
u raza (HUY) umenn .M. I'yOkuna, r. Mocksa;

Kenue EA. — ipodeccop, 3aB. kadenpoit Yuusepcurera [anep-
60pH, I'epmanms;

Kuszuna M./]. — xaH]. TEXH. HayK, 3aM. TeH. IMPEKTOpa

AO "HedreaBromarrka' — nupektop JlenaprameHTa paspaboTKi
n BHenpernwst UACY, 1. Ya;

Kocmozepuizoe A.1. — 1-p TexH. HayK, podeccop, IIaBHbIH
HAY4HbIN cOTPYIHUK, IHCTUTYT npoGiiem nudopmarnku PAH,
. MockBsa;

Kysaxkos O.H. — 1-p TexH. HayK, IOLEHT, 3aB. Kapeapoit TNV,

1. TroMeHb;

Kyuymos P.A. — n-p Texu. Hayk, mpoeccop, PI'Y wedrr v raza
(HNY) umenn .M. I'yOkuna, T. MockBa;

Jlebedes B.I'. — 1-p TexH. HayK, 3aB. ntaboparopueii IITY PAH,
. MockBa;

Jlonamun A.C. — 1-p TexH. Hayk, ipodeccop, 3aB. Kadeapoit
PI'Y nedrn v raza (HUY) mvern M. I'yOkuna, T. MockBa;
Jlyxesnoe O.E. — 1-p TEXH. HayK, 3aM. TeH. TUPEKTOpa 110 HayKe
HITIT reodumsmdeckoii armapatypst "Jlya", r. HoBocubupcek;
Tosonsikos A.I1. (3am. enasnozo pedakmopa) — I-p TEXH. HayK,
npodeccop PI'Y vedrrt 1 rasa (HAY) nmenn MLM. I'yOkuna,

. MockBa;

Cuoopoe B.B. — xaHJ1. TexH. HayK, 3aB. Kadenpoii PI'Y nedrn n
raza (H1Y) umenn .M. I'yOkuna, r. Mocksa;

Cyxapes M.I". — 1-p TexH. Hayk, ipodeccop PI'Y nedytu u raza
(HNY) mvmenn .M. I'yOxuHa, T. MockBa;

Tepexuna I B. (3aM. IIaBHOTO PEIAKTOPa) — BBITYCKAFOLIIHIA
penakrop, M3natensexuii nom "T'yokun", T. MockBa;

Daghypun B.A. — i-p TexH. Hayk, npodeccop, KHUTY,

r. Kazans.

COOEPXAHUE
IOBUNEWHBIE OATbI

Toznpasisiem I'.C. AGpamoBa ¢ FOOMIEeM! ........cccoveieeieinininiiiciciicnne

CPEOCTBA USMEPEHUA, ABTOMATU3ALIUN,
TENEMEXAHU3ALMN N CBA3UN

IMaxomo A.Jl., Yyaun E.A., Pemeros II.C., Croasipo B.E.,
Epemun H.A. Teopust u npakTuka MOTOKOBOTO BBISIBJICHUS KOMIIOHEH-

TOB XJIOPOPraHUYECKUX COCAMHCHUH B Heq)TerOIIyKTaX ...........................

MHOOPMALIMOHHbIE, USMEPUTEJIbHbLIE, 3KCMEPTHbIE,
OBYYAIOLUME CUCTEMbI

Beaesutun A.A., Kazak A.C., PeixkoBa B.I'., Boponyns H.A. Bri-
YUCITUTENBHBINA aNTOPUTM HACHTU(DUKAIIMN HE3aMePSIEMbIX NapaMeTpoOB

TpyOONPOBOJOB KPYIMHBIX Ta30TPAHCHOPTHBIX CHCTEM .....covevineenreneeneanennene

ABTOMATU3UPOBAHHbIE CUCTEMbI YINPABJIEHUA
TEXHONOIMNMYECKUMM NMPOLIECCAMU

IlImesieB B.A. ABTOMaTH3MpPOBaHHBIE CHCTEMBI YIIPABICHUS OypeHHEM
HE(TSHBIX U Ta30BBIX CKBaXUH, OCOOCHHOCTH MX MOCTPOCHHS U (YHK-

IIAOHUPOBAHMS ..c.tntniniiiiiiiiii ettt ettt e s st st e ee e st aaeasasanans

MATEMATUYECKOE MOOENIMPOBAHME U NPOrPAMMHOE
OBECINEYEHUE

Bangaxkos /I.B., Taiinakos /1.0., Cepawok I.H., YcoB I.B., Yibs-
HOoB B.H. Peanmzamnust Mmogenu MHOroga3sHOTo pacxogomepa U anpoba-

ust €ro Ha peajbHbIX U MOACIBHBIX JAHHBIX ....ocvviiniiiiiiiiiiiiiiiiiiiiniiiiiinae.

KproukoB A.B., Crenun FO.Il. MaremaTuueckass MoJelb mpoiecca
CHHTE3a CIeNUAIBLHOrO mporpamMmHoro obecmneuenuss ACYII kak co-
CTaBHAs 4acTh UMIIOPTO3aMEIICHHUS HAa OOBEKTaX TOIUIMBHO-3HEPIeTH-

YCCKOTO KOMIIIICKCA «.uvutiiiiiiiitiiiiiiieeiiiiet ittt eeieet et eenerasasseaessassenensnsnasasasnes

Ocerunckniit H.M. OnuH xputepuil NoaHON AOCTUXKUMOCTH JIMHEHHBIX

YIPABIIACMBIX CHCTCM ...uiiiiiininiiiiiiiiiietititetttieietteeieteteterietetaeeenanesasnss

MHHOBALIMOHHbIE TEXHOJIOIMX B NOAIOTOBKE
KAOPOB ANA HE®TEFA30BOIro KOMIMJIEKCA

Axmanymun P.K., Tlaaunckuii KA., Mypamko A.E., 3acagnbiii 10.A.,
HassipoBa H.H., Ctapko M./l. Pa3paboTka BUPTyaJbHOTO I'€OJIOTH-
YEeCKOT0 MONUTOHA AT OPTaHU3aI[ui CaMOCTOSTENILHOW paboThl 00yda-

FOLIIFIXCSE . vveeentveeeeeseeeeeaseeeeesseeeesseeeeesseeeeasseeeesseeeesseeeessaeeeassseeeseeeeesseeeassaeans

.5

© PI'Y HedTu u raza (HUY) umenun U.M. I'ybkuna, 2021



AUTOMATION,

TELEMECHANIZATION
AND COMMUNICATION IN OIL INDUSTRY

November 2021

Ne 11(580)

Scientific-Technical Journal

Founded in 1973

12 issues per year

CONTENTS

JUBILEE DATES
Congratulations to G.S. Abramov in connection with his happy

ANNIVETSATY ! 1ottt b et et s bt et e bt e beseeebesbeenbenbeens

INSTRUMENTS OF MEASUREMENT, AUTOMATION,
TELEMECHANIZATION AND COMMUNICATION

Pakhomov A.L., Chudin E.A., Reshetov P.S., Stolyarov V.E.,
Eremin N.A. Theory and practice of flow detection of organic chlorine
components compounds in petroleum products...........ccceveecverveerreriereenene.

INFORMATION, MEASURING, EXPERT, TRAINING
SYSTEMS

Belevitin A.A., Kazak A.S., Ryzhkova V.G., Borodulya N.A. Compu-
tational algorithm for identification of unmeasurable parameters of pipe-
lines of large gas transportation SYStemS...........ccueveuereruenienieeeerieneseeieneane

AUTOMATED CONTROL SYSTEMS OF TECHNOLOGICAL
PROCESSES

Shmelev V.A. Automated control systems for drilling oil and gas wells,
features of their construction and Operation.............ccceceveverueveeeverenennenes

MATHEMATICAL MODELING AND SOFTWARE

Badazhkov D.V., Tailakov D.O., Serdyuk D.I., Usov E.V,,
Ulyanov V.N. Implementation of a multiphase flow meter model and
testing it on real and model data .............cooceiiieiiiiiiiii e
Kryuchkov A.V., Stepin Yu.P. Mathematical model of the synthesis
process of special software of the automated enterprise management
system as an integral part of import substitution at fuel and energy com-
PLEX FACIIILIES ..ottt st
Osetinskiy N.I. One criterion for the complete reachability of linear
CONETO] SYSLEIMS ...ttt ettt et et et besteenteseeensesbeenseneean

INNOVATIVE TECHNOLOGIES IN PERSONNEL TRAINING
FOR THE OIL AND GAS COMPLEX

Akhmadulin R.K., Galinsky K.A., Murashko A.E., Zasadny Yu.A.,
Nazyrova N.N., Starkov M.D. Development of a virtual geological
range for the organization of independent work of students.............c.cc.......

.5

Founder of Journal — National University of Oil
and Gas "Gubkin University"

EDITORIAL BOARD:

Abramov G.S. (Chief Editor) — Dr. of econ. sci., TC 024
"Metrological Support of Production and Accounting of Energy
Resources (Liquids and Gases)", Tyumen;

Budzulyak B.V. — Dr. of tech. sci., Professor, President of the
Self-Regulated Organization "Association of constructors of
gas and oil complexes", Moscow;

Voronenko A.V. — Cand. of phys.-math. sci., Director of
Scientific-Production Company "Godsib", Ltd., Fryazino;
Gurevich M.S. — Adviser of the General Director of LLC "Sys-
tems of Oil and Gas", full member of RMA, Moscow;
Dzhavadov N.G. — Dr. of tech. sci., Professor, Academician of the
International and Azerbaijan Engineering Academy, General Di-
rector of PO "Promavtomatika", Baku;

Kanevskaya R.D. — Dr. of tech. sci., Professor, Head of the
Department of Scientific-Technical Development and Modeling
of JSC "Institute of Geology and Development of Fossil Fuel"

of PJSC "NK "Rosneft", Head of the Department of National
University of Oil and Gas "Gubkin University", Moscow;

Kenig E.Ya. — Dr. Ing. Habil, Head of the Department

of Paderborn University, Germany;

Kizina 1.D. — Cand. of tech. sci., Deputy-General Director

of JSC "Nefteavtomatika", Director of development and implemen-
tation "Integrated ACS" Department, Ufa;

Kostogrysov A.I — Dr. of tech. sci., Professor, Chief scientific em-
ployee, "Institute of Informatics Problems" of the Russian Acade-
my of Sciences, Moscow;

Kuzyakov O.N. — Dr. of tech. sci., assistant professor, Head of the
Department of TIU, Tyumen;

Kuchumov R.Ya. — Dr. of tech. sci., Professor, National Universi-
ty of Oil and Gas "Gubkin University", Moscow;

Lebedev V.G. — Dr. of tech. sci., Head of the Laboratory

of Institute of Control Sciences RAS, Moscow;

Lopatin A.S. — Dr. of tech. sci., Professor, Head of the
Department of National University of Oil and Gas "Gubkin
University", Moscow;

Lukyanov E.E. —Dr. of tech. sci., Deputy-General Director on Sci-
entific work of "Luch" — Scientific-Production Company of geo-
physical equipment, Novosibirsk;

Pozdnyakov A.P. (Deputy-Chief editor) — Dr. of tech. sci., Pro-
fessor, National University of Oil and Gas "Gubkin University",
Moscow;

Sidorov V.V. — Cand. of tech. sci., Head of the Department of
National University of Oil and Gas "Gubkin University", Moscow;
Sukharev M.G. — Dr. of tech. sci., Professor, National University of
Oil and Gas "Gubkin University", Moscow;

Terekhina G.V. (Deputy-Chief editor) — production editor,
"Gubkin" publishing house, Moscow;

Fafurin V.A. — Dr. of tech. sci., Professor, KNRTU, Kazan.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>

    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /RUS <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


