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PEDEPAT

[TosicHroBaJIbHA 3amucKa: 88 cTOpiHKU, 9 Tabnuilh, 24 pucyHkiB, 119 mxepen.

TEXHOJIOI'TA OJJHOYACHO-PO3JIJIbHOI EKCIUIYATALI,
MEXAHIUHI JIOMIIIKH, FATATOITJIACTOBI POJOBUIIA, 3HOCOCTIMKI
YEOH, ®UIbTPHU, JECEHJAEPHU, RCP-IIPOITAHT, KOPOTKOYACHA
EKCIUIYATALIA, OXOPOHA  IIPAL, EKOJIOITYHHA  BE3IIEKA,
EQEKTUBHICTb BUJOBYTKY

AKTyaJIbHICTH PO0OTH - poOOTa Ma€ BUCOKY aKTYyalbHICTh Yepe3 3pocTaroyi
noTpeOu B €(PEKTUBHOMY BHUKOPHUCTAHHI PECypcCiB Ta 3MEHIICHHS EKOJIOTTYHOIrO
BIUIMBY Mij] 4ac po3poOKH 0araToIiacTOBUX POJOBHUII HA paHHIM cTaail (peaizaris
dounay 1,5 %), yckiiamHeHUX BUHECEHHSIM MeXaHIyHUX qomimmok (1o 1000 mr/m), mo
MPU3BOJIUTH /0 BIIMOB OOJafgHaHHs, 3HMXKEeHHs Ae0ity Ha 20-50 % Ta 3pocTaHHs
BUTpAT HA PEMOHTH.

Meta po60OTH: TOCIIKEHHS 3aCTOCYBAHHS TEXHOJIOTII OJJHOYaCHO-PO3ALIBHOI
eKCIUTyaTailii 3 KoOMOIHOBaHUMHU METOJaMU OOPOTHOU 3 MEXaHIUHUMHU JIOMIIIKAMU JJIsI
MiIBUILEHHS €(EeKTUBHOCTI BUJOOYTKY HAPTH Ta 3HUKEHHS HETAaTUBHOTO BILJIUBY Ha
HaBKOJIMIITHE CEPEIOBUIIIE i1 O€3MeKy mpaiii.

3amavi pob6oTH: aHaMI3 JHKEpE 1 HACIAKIB MEXaHIYHUX JOMIIIOK Ta COJIbOBUX
BIJIKJIaJICHb; XapaKTEPUCTHKA T€OJIOTO-TIPOMHUCIOBUX OCOOIMBOCTEH POOBHIINA; BUOID
1 MOJICJIFOBaHHS ONTHUMAaJbHOT TEXHOJOrii 3 iHTerpauicro 3HococTikux YEIIH,
¢bineTpiB, necenaepiB, RCP-npomanty Tta KEC; oriHka pu3uKiB OXOpPOHH Tpaili,
MOXKE)KOBUOYXOHEOE3MEeKH Ta €KOJIOTIYHUX aCMEeKTiB; po3poOKa peKOMEHAIlIN 1100
BIPOBAKCHHSI.

IIpeamMeTom A0CTiIZKEHHA € TEXHOJIOTIT OTHOYACHO-PO3IUIBHOI €KCILTyaTarlii 3
MeTo[aMu OOPOTHOM 3 MEXaHIYHUMHM JIOMIIIKaMU Ta 1X BIUIUB HA MPOIECH BUIOOYTKY,
o0JilalTHaHHS, EKOJIOTIYHY Oe3NeKy M OXOpOHy Iipaill, 00’€KTOM JO0CJiIKeHHs

BHUCTYIIAOTh OaraTomiuacTosi poaoBulia 3 TOPHU3OHTAJIBHHUMH CBCPIJIOBUHAMU Ta



.....

HoBu3Ha ojep:kaHHMX pe3yJbTATIB IOJSrae B IHTErpallii CydacHUX IiIXO/IB
710 OJTHOYACHO-PO3IUIBHOI eKCIUTyaTallli 3 aJanTOBAaHUMU KOMOIHOBAHUMH METOJIaMU
(3Hococtiviki YEIIH 3 nBoomopuumu cryneHsmu, aeceraepu Y CIIIIL01-73,
YpeTaHOBI TMEPeNnoNiMepH) HJis TOPU3OHTAIBHUX CBEPUIOBUH, IO CIPHSE
onTUMI3aIlli Jempecii, 3MEHIICHHIO KoJMaTallli Ta 3pOCTaHHIO e(EeKTUBHOCTI
BUI00YTKY Ha 15-25 % mpu miHiIMI3allli €KOJIOTTYHOTO HABAaHTAXKEHHSI.

IIpakTH4Hi pe3yJbTaTH — BKJIIOYAIOTh PO3POOIICHI MOJIEI M1 IBUILIEHHS Ae01TY
Ha 20-30 %, HampalfoBaHHs Ha BIIMOBY B 1,5-2 pa3u, pekoMmeHmamii Moo
BIIPOBA/KEHHS Ha 26 J1I0YMX CBEPIJIOBMHAX Ta 3aX0JIM 3 OXOPOHU Ipalli/eK00e3MeKH.

I[IpakTuyHe 3HAYeHHS POOOTH TIOJATAE Y MOXKIHUBOCTI BIPOBAHKCHHS
3aMpPONOHOBAHUX TEXHOJIOTIH JUIsl MOKpalleHHs e(peKTUBHOCTI BUIOOYTKY HadTH B
YCKJIaIHEHUX CBEPIJIOBHHAX, 3HIKEHHS BUTPAT HA PEMOHTH, 3a0e3meueHHs Oe3neku
MEePCOHANTy Ta 3MEHIICHHS BIUIMBY Ha HABKOJIMIIHE CEPEJOBUINEC HA peaTbHUX
0araTormiacToBUX POJAOBUIIAX.

Y npoueci npoeKTyBaHHS MPOBOAUIUCS: JITEPATYpHI AOCTIHKCHHS; aHATI3
re0JIOTO-MIPOMHUCIIOBUX JIAHUX POJOBUINA, MIKIIIUBUX (PAKTOPIB 1 JHKEpe JOMIIIOK;
MozenmoBaHHs TexHonorii OPE 3 Meromamu OOpoThOM; OIIHKA PHU3UKIB OXOPOHH

Tpailli, eKOJIOTTYHUX aCTICKTIB Ta 3aXOiB JJISl IXHbOT'O IOIEePEIKEHHS.



ABSTRACT

Explanatory note: 8 pages, 9 tables, 24 figures, 119 sources.

SIMULTANEOUS-SEPARATE EXPLOITATION TECHNOLOGY,
MECHANICAL IMPURITIES, MULTILAYER DEPOSITS, WEAR-RESISTANT
ESP, FILTERS, DESANDERS, RCP PROPPANT, SHORT-TERM OPERATION,
LABOR PROTECTION, ENVIRONMENTAL SAFETY, EXTRACTION
EFFICIENCY

The actuality of the work — the work is highly relevant due to the growing
needs for efficient resource use and reducing environmental impact during the
development of multilayer deposits at an early stage (field development 1.5 %),
complicated by the carryover of mechanical impurities (up to 1000 mg/l), which leads
to equipment failures, debit reduction by 20-50 % and increased repair costs.

The purpose of the work is to investigate the application of simultaneous-
separate exploitation technology with combined methods of combating mechanical
impurities to enhance oil extraction efficiency and minimize negative environmental
impact and occupational safety risks.

The main tasks include analyzing sources and consequences of mechanical
impurities and salt deposits; characterizing geological-industrial features of the
deposit; selecting and modeling optimal technology with integration of wear-resistant
ESP, filters, desanders, RCP proppant and short-term operation; assessing occupational
safety risks, fire-explosion hazards and environmental aspects; developing
implementation recommendations.

The subject of the research is simultaneous-separate exploitation technologies
with methods of combating mechanical impurities and their impact on extraction
processes, equipment, environmental safety and labor protection, the object of
research consists of multilayer deposits with horizontal wells and technologies for

their development at an early stage.
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The novelty of the results lies in the integration of modern approaches to
simultaneous-separate exploitation with adapted combined methods (wear-resistant
ESP with double-supported stages, USPSH.01-73 desanders, urethane prepolymers)
for horizontal wells, which contributes to depression optimization, colmatage reduction
and extraction efficiency increase by 15-25 % while minimizing environmental load.

The practical results include developed models for debit increase by 20-30 %,
mean time between failures by 1.5-2 times, recommendations for implementation on
26 operating wells and measures for labor protection/environmental safety.

The practical significance of the work lies in the potential implementation of
the proposed technologies to improve oil extraction efficiency in complicated wells,
reduce repair costs, ensure personnel safety and minimize environmental impact in real
multilayer deposits.

In the design process were conducted: literature research; analysis of
geological-industrial data of the deposit, harmful factors and impurity sources;
modeling of simultaneous-separate exploitation technologies with combating methods;
assessment of occupational safety risks, environmental aspects and measures to prevent

them.
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BCTVII

AKTyalbpHICTh TEeMH KBamidiKaliifHoi poOOTH 3yMOBJEHA 3pPOCTAHHIM
rI100aNbHUX MOTPEO y BYTJEBOAHSAX Ha TJII BUCHAXKEHHA JIETKOJOCTYITHUX 3amaciB 1
MepeXoIy J0 PO3pOOKH CKIIATHUX OaraToriiacTOBUX POJIOBHIIL, 1€ MEXaHIUHI JOMIIITKHA
(mucmiepcHi 4YacTKU mMopid, mpoaykTu koposii, ACIIO, miHepasbHi COJil) CYTTEBO
YCKJIaIHIOIOTh eKCILTyaTaIlio CBEPIIOBHH. vy Cy4acHUX yMOBax
Ha(dTorazoBuI00yTKY, OCOOJMBO Ha PAHHIX CTaAisIX po3poOku (peanizauis (HOHIY
<2 %), BHUHECEHHS JOMIIIOK MPU3BOJIUTH JIO BIAMOB HAaCOCHOTO OOJIaTHAHHS
(3acMIYEHHS KJamnaHiB, €pO31MHMI 3HOC, 3aKJIMHIOBAHHS IUTYHXEpIB), 3HHKEHHA
ne6ity Ha 20—-50 %, 3pocTanHs BUTpat Ha peMoHTH (710 30—40 % onepariiHux BUTpaT)
Ta eKoJoriyHuX pusukiB (3a0pyanenns 1311, Bukuau 3B). 3a qaHuMU TIPOMHUCTIOBOTO
JIOCBIly, HaBITh KOPOTKOYAacH1 3ynuHKH (15—20 XB) BUKIUKAIOTh OCIJIaHHS JOMIIIOK 1
Buxia YEIH/IIUIH 3 naxy, Toai sik 3aiamoBi BUHOCH (>500 MI/i1) CKOPOUYYIOTH pecypc
oOnaaHanHs B 1,5-2 pasu.

Oco0nuBYy akTyallbHICTh TIpo0sIeMa Ha0yBae JjIsi 0araToIIaCTOBUX POJIOBUII 3
TOpU30OHTaILHUMU cBepaioBuHaMu (89 % doHmy B JOCHiKYBaHOMY 00’ €KTI),
HEOJHOPIAHUMU KoJyiekTopamu (ropucticts 17,2-32,9 %, nponukHicts 0,12-2475,6
M/[) Ta HU3BKOIO oOBOmHeHicTIO (7,1 %), &me TpaauiiiiHI METOAW eKCIuTyaTtarii
HeeEeKTUBHI 4Yepe3 pYyWHYBaHHS NPUBUOIMHOI 30HU MiA AEHpeci€ro. 3pOCTaHHS
exosnoriyaux Bumor (CHill 11-01-95, HIIb 88-2001) nukTye HEOOX1AHICTh 1HTErparii
TEXHOJIOT1M OHOYAaCHO-pOo3aAUIbHOI ekcrutyatarii (OPE) 3 meromamu GopoTebu 3
JOMIIIKaMHU, 1110 3a0e3MeuyoTh NiABUIIECHHS e(eKTUBHOCTI BU100YTKY Ha 15-30 %,
MiHIMI3allii0 BIUIMBY HA HABKOJIMIIIHE CEPeNOBUIIE (3HMKEHHS BUKUAIB HA 70-75 %
st atrmocepu) Ta 6e3neky npairi (mrym <80 1bA, 3aXUCT BiJl TOKCUHIB).

Meta poOoTM — npocHiKeHHs Ta OOIrpyHTyBaHHs 3actocyBaHHs OPE 3
KOMOIHOBAaHUMH METOJaMU OOpPOTHOM 3 MEXAHIYHMMH JOMIIIKAMHY JIJIs TTiIBUIIICHHS
e(deKTUBHOCTI BUIOOYTKY HadTH B YCKIAQAHEHUX CBEPAJOBHHAX 3 OJHOYACHUM
3a0€3MEeUCeHHIM €KOJIOTTYHOI O0€3MeKH Ta OXOPOHHM Mpalli.

JI1st TOCSATHEHHS METH ITOCTABJICHO 3aJ1a4l:



10

e aHaNI3 JUKEpEI, HACIIIKIB 1 METOIB OOPOTHOM 3 MEXaHIYHUMH JOMIIIKAMU Ta

COJIbOBUMH BiJIKJIaICHHIMU;

e XapaKTEepPUCTHKA TIeOJIOTO-MIPOMUCIOBUX OCOOJMBOCTEH PpOJOBHINA Ta CTaHY
1oro po3poOKwu;

o BHOIp 1 MojaemoBaHHSA onTUManbHOI TexHosorii OPE 3 amantoBanmmwu
meronamu (3Hococtiviki YEIIH, binetpu, necennepu, RCP-nponant, KEC);

o OIIHKA pPHU3UKIB OXOPOHHU IIpalll, TMOXKEeKOBUOYXOHEOE3MeKn Ta po3podKa
3aXO0/I1B 3aXUCTY;

e aHAJI3 EKOJIOTIYHMX aclekTiB (3axucT arMmocdepu, Tipo- Ta jitochepu) i
oe3neku B HC.

OO0’ €eKTOM TOCHIKEHHS € 6araTomiacToBe poJIOBHUIIE 3 TUIACTaMU JIOP1KKOBOT,
JIOJITAaHCBHKOI, SIKOBJIIBCHKOT Ta 1HIIKMX CBIT; npeameToM — texHosorii OPE Ta ix BmuB
Ha MPOLEeCH BUIOOYTKY, JOMIIIKH i1 HABKOJIMIIHE CEPETOBHILIE.

HoBu3Ha pesynbratiB nojsirae B inTerparii OPE 3 kom6iHOBaHUMH METO1aMHU
JUTSI TOPU30HTAIBHUX CBEPJIOBUH, IO 3a0€3Ieuy€e ONTUMI3allI0 ASNPecii, 3HUKEHHS
Konmartaiii Ta 3pocraHHs Ae6ity Ha 20-25 % mnpu 3MEHIIEHHI €KOJOTIYHOTO

HaBaHTAaXXCHHS.
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BHUCHOBKU

VY kBamidikamiiHii poOOTi JOCTIHKEHO MIABUINCHHS €(heKTUBHOCTI BUIOOYTKY
HaTH y CBEpAJIOBMHAX 0araToIJIaCTOBOIO POJOBHINA, YCKIAJHEHUX MEXaHIYHUMU
JOMIIIIKaMH, MIJISTXOM 3aCTOCYBAaHHS TEXHOJIOT1I OJHOYACHO-PO3IUTHHOI eKCTUTyaTarii
(OPE) 3 inTerpami€ro MeToaiB OOpoThOU 3 JOMIIIKAMU Ta 3a0€3MEUYECHHS] OXOPOHU
mpaii ¥ exonoriyHoi 6e3neku. AKTyaJbHICTh OOIPYHTOBaHA 3pOCTAHHSIM MOTPEOU B
pecypcoeeKTUBHUX TEXHOJOTISIX HA paHHIM cTajli po3poOku (peanizaiis ouay 1,5
%, o6BomHEHICTh 7,1 %) 3 HEOMHOPITHUMH KoJiekTopaMu (ropucTicth 17,2-32,9 %,
MIPOHUKHICTB 10 2475,6 M/]).

Mexaniuni gominiku (dactku nopia, ACIIO, comni, kopo3iiiHi npoayktu; 10 1000
Mmr/n) € xkmodoBuM (aktopom BigmMoB YEIIH 1 IIII'H uepes 3acMiueHHs, epo3ito Ta
3aKJIMHIOBAaHHS, 3 JpKepenamu B miacTi (pyiinyBanss [1311), piqunax, oOnagHaHHI Ta
cMmitTi. Po3pobneno komOiHOBaHy crpareriro: 3Hococtiviki YEIIH 3 nBoomopHuMm
crynensimu (+30-50 % pecypcy), apotoi/uiinunHi Ginsrpu, aecennepu Y CIIII.OT-
73, RCP-tiponanT (o 5 T mpu I'PIT) ta yperanosi nepeamnonimepu (mirHicTh 6 MITa,
AnponukHicth <20 %), nomoBHeHi KEC (mukmu 5-60 xB), KOITIOOIHTOM 1
ONTUMAJILHOIO Jenpeciero. Mojeni noka3yrTh 3pocTaHHs ne0ity Ha 15-25 %,
HaIpalfoBaHHs Ha BIAMOBY B 1,5—2 pa3u npu 3HWKEHH]1 BUTPAT Ha PEMOHTH.

AHani3 oxopoHu mpaii BUsSBUB pu3uku (mym 80 abA, BiOpaiisi, TOKCHUHH,
eJIEKTpHKa B 0COOIMBO HEOE3MEUHUX MPUMIIICHHSX ), MiHIMI30BaH1 313, 3a3eMJIeHHSM,
OCBITJICHHSIM 1 HaBYaHHSIM; MOXEKOBHOyxoHeOe3neka (kareropii A-JI) —
repMETHU3AIlIE0 Ta aBTOMATHKOIO.

HoBuzna momsrae B interpamii OPE 3 apmanToBanuMm MeTtomamu st
TOpU30HTANBHUX CBEpUIOoBHH (89 % (oHmy), MO0 ONTUMI3y€e BUTpPATH M MIHIMI3Y€E
BB Ha [13I1. IlpakTruuHi pe3ynbrat — Mozeni €heKTUBHOCTI Ta peKOMEH Al JJIst
26 AitoYnX CBEPIJIOBHH — JIO3BOJISIOTH MiABUMIUTH BUA0OyToK Ha 20-30 % 3
€KOJIOTTYHOI CTIWKICTIO, MIATBEPKYIOUN JOIIIBHICTh MMIJIOTHOTO BIPOBA/KEHHS HA

POJIOBHIIIL JIJISI CTAJIOTO PO3BUTKY.
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