PrACHTU 52.47.19.25.29.67.01.11 ISSN 0207-2351

depepanbHoe rocyaapcTBeHHOE aBTOHOMHOE
obGpa3soBaTenbHOe yYpexaeHue Bbiclero obpasoBaHus
"Poccunckum rocyaapcTBeHHbIN YHUBEPCUTET HedpTU 1 rasa
(HauMoHanbHbIN nccnegoBaTeNbCKUN YHUBEPCUTET)

mmeHu U.M. Ny6knHa"

XKypHan ocHoBaH B 1965 T.

BbixoanT 12 pas B rog

Hay4yHO-TeXHU4YeCKUM XypHan

HE®TEINPOMbICITOBOE OEJO.
OILFIELD ENGINEERING

5(677)+2025

Mawn



HE®TEMPOMbICITOBOE OENO 5(677).2025

PELAKLINOHHAS KOJINETWA:

[naBHbIN pegakTop

Muxaiinos H.H. - p. 7. H., npocpeccop PT'Y HedhTv v rasa
(HWY) umenmn U.M. T'ybkuHa, r. Mocksa;

3am. rnaBHoro peAakTopa

Acmaxoea A.H. - K. T. H., BbinycKatoLuin pefaktop Msga-
Tenbckoro goma "Ty6kun" PTY Hedptn v rasa (HNY) nmenn
W.M. TybkuHa, r. Mocksa;

Anmunoea M.A. - Boinyckatowuin pegaktop sgarenbckoro
noma "TybkuH" PTY HedbTn 1 rasa (HUY) umenn WM. Ty6kuHa,
r. Mocksa;

Benuee H.A. - A. T. H., npodheccop, akaaemuk Asepbainmxan-
CKOWM MHXEHEpHON akageMnu, HavyanbHuk [lenaptamenta
Hayku, TexHuku u HaHoTexHonorunit SOCAR (Asepbaiipkan),
r. baky;

Fa6u6oe U.A. — 1. 7. H., npocheccop, 3aB. kacheapoint AFYHI,
r. Baky;

Hapuujes B.U. — K. T. H., 3aM. rTeHepanbHOro aMpekTopa
N0 Hay4HO-TEXHUYECKOMY Pa3BUTHIO N MHHOBALUAM
000 "NYKOUN-UHXMHUPHHT";

Epmunoe O.M. - 1. T. H., npoceccop, akagemuk PAH,
3aM. [MaBHOro nHxeHepa no Hayke OO0 "Tasnpom fobblua
HagbiM", 1. Hagbiwm;

3eliHanoe P.P. - 1. T. H., [OLEHT, akagemuk AsepbaimxaHckon
VH)XEHEPHOI akafeMuu, reHepanbHblit gupektop "MHHoBaLK-
OHHO-Npon3BoACcTBeHHOro LieHTpa" (Asepbainmxan), r. baky;

Kasumoe 3.A. - f. T. H., rocyfapcTBeHHas HedhTsiHas Komna-
Hus Asepbaiimxarckon Pecnybnvkn SOCAR, r. Baky;

Mynnakaee M.C. — 1. T. H., Be[lyLLWit HAyYHBIA COTPYLHMK
WHcTuTyTa obLyein n HeopraHuyeckoit xummn um. H.C. KypHa-
koa PAH, npocbeccop PT'Y HedTu v rasa (HNY) umenn
W.M. T'ybkuHa, r. Mockea;

Mycnumoe P.X. - . T. H., koHcynbTaHT [Npesnaenta PT no Bo-
npocam paspaboTki HePTAHbIX 1 HedTErasoBbIX MECTOPOXAE-
Huit, npodreccop KasaHckoro (Mpusomkckoro) deaepanbHoro
YHUBEpPCUTETA, . KasaHb;

MyxamemuwuH B.LU. - 7. r.-M. H., npodeccop, AnpekTop
WHeTutyTa Hedtn 1 rasa ®rBOY BO "YITHTY" B 1. OkTsi6pb-
cKoM, T. OKTSBpbCKMiA,;

Monoe C.H. — . T. H., rNaBHbII Hay4HbIV COTPYAHUK VIHCTUTY-
Ta npobnem HedhTv v rasa PAH, 1. Mockga;

Cagpun C.I". - . 7. H., npodheccop, akcnepT PeaepanbHOro
peecTpa Hay4Ho-TexHn4eckoi cpepbl MuHobpHayku PO,
r. ApxaHrenbck;

Xucamoe P.C. - 4. r.-M. H., npodheccop, AeNCTBUTENbHbIN
uneH Akaziemun Hayk Pecry6nuku TatapcTaH, r. AnbMeTbeBCK

Boinyckatowwmin pepaktop: M.A. AHmunosa

KomnbtoTepHbIit Habop: B.B. BacuHa
KomnbtoTepHas BepcTka: E.B. Kobenbkosa
KoppekTop: 3.A. KanuHuHa

Mepesogunk: O.M. bucapuHa

[MognucaHo B nevatb 15.05.2025. dopmat 84x108 1/16.
Bymara otbcetHas. Tupax 1500 ak3. LieHa ceoboaHas.

COOEPXAHUE

PABPABOTKA HE®TSIHBIX U TABOHE®TSHBIX
MECTOPOXIEHUMN

Boiieooany A.B., Kosanenko H.B., Kpamap B.I., @omunsix O.B.,
Bupm B.H. O60cHOBaHUE KPUTEPHUSI TPUMEHUMOCTH TEXHOIOTHU
00paTHOM 3aKavKH MOMYyTHOTO HEPTIHOTO Tra3a B ra30BYIO MIAMNKY....... 5

NCCJIEJOBAHUE IIJIACTOB U CKBA’KUH

Ily3anoe /[.H. Penienne NpuKiIagHbIX THIPABINYECKUX 3a/1a4 B IIPO-
rpamme Well Force ZERS 3.0 .....ooiiiiiiiiieieiceeeeceeeeeeeeeies 12

Hwxkynoe .M., Caghapoe A.X., ®ammaxos U.I., /[vakonoe A.A.
[Tpumenenne MeToa NepeHoca 3HaHUH JUTS TIpeJICKa3aHus Herepme-
TUYHOCTH CKBAMKHH ....cvvirveenteniientettententeeteeueeteeseenseeneesieensesaeesessnennens 24

MATEMATUYECKOE MOJEJIMPOBAHUE

ILllenenes H.A., bByokesuu P.JI., I'auigpynnun T.JI., 3axkupoe P.P.,
Anenvkun U.A. VI3yueHrue NIpUMEHUMOCTH MOJIECH HCKYCCTBEHHO-
T'O MUHTEIIJICKTa HAa OCHOBE aJTOPUTMOB MAIIUHHOTO OOYYCHUS JIJIst
BBIOOPA JKUIKOCTH THAPOPAZPHIBA TITACTA ....vvevverveenreveenvenseensenseensens 29

TEXHUKA U TEXHOJIOT'UA JOBbIYA HE®THU

HOpvee A.H., Makees A.A., Munaxoe C.B., Cmonapos O.J1., Haza-
pee O.B., Xacanog P.H., Kopouk K.E. Anroputm nonoopa ontumaib-
HOTO peKrMa pabOThl CUCTEMBI I1acT—CKBaxkuHa—Y DI[H mpu skc-
TUTyaTaIiy MOrPyKHOTO 000PYIOBaHHUS C PETyIHPOBAHUEM YaCTOTHI

Caumog A.A., Banoeckuii B.M. O BO3MOXXHOCTH KCIUTyaTalluy ABYyX
00BEKTOB (IIPOAYKTHBHBIX IIACTOB) HE(PTIHOTO MECTOPOXKICHUS JIBYX-
T(TOBOM yCTAaHOBKON CKBa)KMHHBIX IITAHTOBBIX HACOCOB C OJJHUM
HA3EMHBIM TIPUBOMIOM .....eeueieeteeereenreensreeseenseesnseesseesnteesssesnseessnesnsessses 46

CBOP, TPAHCIIOPT U MMOJTOTOBKA HE®TH, TA3A
H BOJIbI

Kamenckux A.A., Bepewjazun B.B. Pa3paboTka HHCTpyMEHTA IS
OLICHKH ITapaMeTpOB pabOThI CHCTEMbI cOOpa U TpaHCHOpTa HeTH Ha
OCHOBE UHTETPUPOBAHHOMN MOMECIIH ..c..vveuvienereenieeniresieenireeeeesineeeeennnes 54

OXPAHA OKPYXKAIOHIEN CPEJIBI

Ilapée A.M., Hxonnukoea JI.H. TlepcrieKTHBBI 1eKapOOHU3ANH
HEe(TEra30BOM OTPACTH POCCHU......c..ooueeiieiieiicieieeie e 61

BBICTABKH « CUMIIO3UYMbI « KOH®OEPEHIIUN

[epBrrit MexxayHapoaasrit popym "JIMKBHAaNs aBapuifHBIX pa3IHBOB
HepTH 1 HePTenpomyKToB" (PopyM JIAPH)....ccooviiiie 70



OILFIELD ENGINEERING 5(677).2025

CONTENTS
DEVELOPMENT OF OIL AND GAS-OIL FIELDS

Voyvodyanu A.V., Kovalenko L.V., Kramar V.G., Fominykh O.V.,
Virt V.I. Justification of the criterion for applicability of the technolo-
gy of associated petroleum gas reinjection into the gas cap.................. 5

RESEARCH OF FORMATIONS AND WELLS

Puzanov D.N. Solution of applied hydraulic problems in the Well
Force ZERS 3.0 Program..........cccceeovieriienieeiiienieeiee e 12
Ishkulov I.M., Safarov A.Kh., Fattakhov 1.G., Dyakonov A.A.
Application of knowledge transfer method for predicting wells inte-
GEILY FAIIUIC...otiiiiiii e 24

MATHEMATICAL MODELING

Shepelev 1.A., Budkevich R.L., Gayfullin T.L., Zakirov R.R., Alen-
kin I.A. Studying the applicability of artificial intelligence models
based on machine learning algorithms for the selection of hydraulic
fracturing fluid .......cccooiiiiiiiiiiii s 29

TECHNIQUE AND TECHNOLOGY OF OIL PRODUCTION

Yuriev A.N., Makeev A.A., Minakov S.V., Smolyarov O.L., Naga-
rev O.V,, Khasanov R.N., Kordik K.E. Algorithm for selecting the op-
timal operational mode of the system reservoir—well-ESP when opera-
ting submersible equipment with current frequency regulation .......... 39

Saitov A.A., Valovsky V.M. Possibility of operation of two production
targets (producing reservoirs) of an oil field using dual-string sucker-
rod pumping units with a single surface drive...........cccccoeeveveiierinnnens 46

GATHERING, TRANSPORTATION AND PREPARATION OF
OIL, GAS AND WATER

Kamenskikh A.A., Vereshchagin V.V. Development of an instrument

for assessing the operational parameters of oil collection and transpor-
tation system based on an integrated model .............cooverieriiieninnnnn. 54

ENVIRONMENT PRESERVATION

Tsarev A.M., Ikonnikova L.N. Prospects for decarbonization of
Russian oil and gas indUSIIY .......cccueeieriieienieieeee e 61
EXHIBITIONS « SYMPOSIA « CONFERENCES

The First International Forum "Elimination of Emergency Oil and
Petroleum Products Spills" (LARN Forum)..........ccoocvevvirieienieiennnnns 70

EDITORIAL BOARD:

Chief Editor

Mikhailov N.N. — Doc. of techn. sciences, Professor of
National University of Oil and Gas "Gubkin University",
Moscow

Deputy Chief Editor

Astakhova A.N. - Cand. of techn. sciences, Production editor
of the Editorial Board of the "Gubkin" Publishing House of the
National University of Oil and Gas "Gubkin University",
Moscow;

Antipova I.A. - Production editor of the Editorial Board of the
"Gubkin" Publishing House of the National University of Qil
and Gas "Gubkin University", Moscow;

Veliev N.A. - Doc. of techn. sciences, Professor, Academician
of the Azerbaijan Engineering Academy, Head of the Depart-
ment of State Oil Company of Azerbaijan Republic (SOCAR),
Baku;

Gabibov I.A. — Doc. of techn. sciences, Professor, Head of the
Chair of the Azerbaijan State University of Oil and Industry,
Baku;

Darishchev V.I. - Cand. of techn. sciences, Deputy General
Director for Scientific and Technical Development and Inno-
vation of LUKOIL-Engineering LLC;

Ermilov O.M. - Doc. of techn. sciences, Professor, academi-
cian of the Russian Academy of Sciences, Deputy Chief Engi-
neer for science of LLC "Gazprom dobycha Nadym", Nadym;
Zeinalov R.R. — Doc. of techn. sciences, Assistant professor,
Academician of the Azerbaijan Engineering Academy, General
Director of the "Innovation and Production Center", Baku;
Kyazimov E.A. — Doc. of techn. sciences, State Oil Company
of the Republic of Azerbaijan SOCAR, Baku;

Mullakaev M.S. - Doc. of techn. sciences, Leading Researcher
at the N.S. Kurnakov Institute of General and Inorganic Chemi-
stry of the Russian Academy of Sciences, Professor of National
University of Oil and Gas "Gubkin University", Moscow;
Muslimov R.Kh. - Doc. of techn. sciences, Adviser of the
President of the Tatarstan Republic on the problems of oil and
gas fields development, Professor of Kazan (Pre-Volga)
Federal University, Kazan;

Mukhametshin V.Sh. - Doc. of geol.-miner. sciences, Profes-
sor, Director of the Institute of Oil and Gas of the Federal State
Budgetary Educational Institution "USPTU" in Oktyabrsky,
Oktyabrsky;

Popov S.N. - Doc. of techn. sciences, Chief researcher of "Oil
and Gas Research Institute" Russian Academy of Sciences,
Moscow;

Safin S.G. - Doc. of techn. sciences, Professor, expert of the
Federal Register of research-technical activity of the RF Minis-
try of Education and Science, Arkhangelsk;

Khisamov R.S. - Doc. of geol.-min. sciences, Professor, full
member of the Academy of Sciences of the Republic of
Tatarstan, Almetevsk

Editor: L.A. Antipova

Computer set: V.V. Vasina

Computer imposition: E.V. Kobelkova
Corrector: Z.A. Kalinina

Translator: O.M. Bisyarina

Signed in print 15.05.2025.
The format of the publication 80x108 1/16. Paper offset.
Edition 1500 copy. Free price.



