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PEDEPAT

[TosicHroBasIbHA 3amucKa: 88 cTopiHkH, 18 Tabnuib, 22 pUCYHKIB, 122 mKeper.

TEXHOJIOI'TA OJJHOYACHO-PO3JIJIbHOI EKCIUIYATALI,
BAI'ATOINIACTOBI POJJOBHUILIA, ACPAJIbTOCMOJIOITAPA®IHOBI
BIAKJIIAJAEHHA, MATHITHA OBPOBKA, 3AXVMCHI ITOKPUTTA, IHI'ITBITOPU
ACIIO, E®EKTUBHICTb BUJIOBYTKY, OXOPOHA IIPALI, EKOJIOI'TYHA
BE3IIEKA

AKTyaJIbHICTH POOOTH 3yMOBJIEHA HEOOXIHICTIO MIJBUIEHHS €()DEKTUBHOCTI
po3po0OKu OaraToruiacToBux poaoBuil Ykpainu (J1J13) 3a 10moMoror TEXHOJOTIT
0JIHOYACHO-po3A1IbHOI ekciutyaTalii (OPE) Ta 3akauyBaHHsS B yMOBaxX IHTEHCUBHOTO
ytBopenHst ACIIO, mo ckopouye Miko4yucHHE mepion mo 45—150 mi6 1 renepye
Butpatu ~150-300 THC. rpH/CBEPIVIOBUHY LIOPIYHO, 3 OJHOYACHUM JOTPUMAHHAM
€KOJIOTIYHUX HOPM 1 MIHIMI3AIlI€I0 BUKUAIB TIPpH Jienapadinizaliii.

Mera pobGotu: yaockoHaineHHs TexHosorii OPE Ta 3akauyBaHHS 15
0araTromiIacTOBUX POJOBUI] IUIIXOM KOMIUIEKCHOTO aHai3y MEXaH13MIB YTBOPEHHS
ACIIO, ominku MeToniB O0pOTHOM Ta PO3POOKH PEKOMEHIAIN 3 TM1IBUIIEHHS
BUJIOOYTKY IpH 3a0€3MeueHH1 0e3MeKu Mpalll i eKOJOT1YHOT CTIMKOCTI.

3apaui poboru: ananmiz MmexaHi3miB 1 ¢akropiB yrBopeHHs: ACIIO; ominka
e(eKTUBHOCTI TPEBEHTUBHUX (TIOKPUTTS, MarHiTHa o0OpoOKa) Ta pPEaKTUBHHX
(mpoMuBaHHS, 1HT10ITOPU) METO/IB; EKOHOMIYHUN PO3paXyHOK BHUTPAT 1 3pOCTaHHS
nebiTy; po3poOka 3axOJ[iB OXOPOHH Mpalli Ta €KOJIOTii, MOJIEIIOBAHHS IHTErparlii
METO/IB U PEaTbHUX POJIOBHIII.

IIpeamerom nocaimkennst € nporecu OPE, nunamika yrBopenuss ACIIO Ta
TEXHOJIOT1i iX KOHTPOJNIO B YMOBax BHcokomapadiHictoi HadTH, 00’€KTOM
AOCTiI’KeHHsl BHUCTYNalTh OaraToruiactoBi pojoBuiia JIHinpoBchko-/loHenbKOT
3anagauHu 3 napadinamu >6 % mac. 1 nediramu <50 1/100y.

HoBu3Ha oepkaHuX pe3yabTaTiB MOJISIrae B IHTErpallii MarHiTHOI 00poOKH 3
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OPE nnsa 3umxkenns aaresii ACIIO na 40—-60 % 0e3 XiMIYHOTO BIUIMBY Ha ILJIACT, a
TaKOX Yy KOMIUICKCHIM MOJeNi OmnTuMizaiii BuTpaT 1 HadTOBIiAadl IS
0araTrorIacTOBUX CUCTEM.

IIpakTH4HI pe3yJbTaTH BKIIOYAIOTH Po3po0IieHi Moeni 3poctants MOIl y 3—
10 pasiB (70 >1200 ni6), nebity Ha 9—15 1/m00y Ta pekoMeHaallii o0 BIPOBaHKEHHS
koMOiHOBaHUX MeTo1B (MOKpUTTSI ECBT-9 + AMC-73M + iHri161TOpHM) HA POIOBUIIAX
"VkprazsunoOyBaHHs".

IIpakTHyHe 3HAYeHHS POOOTH TIONATAE Y MOXKIUBOCTI BIPOBAHKCHHS
3apONOHOBAHUX TEXHOJIOTIM 1l migBUIleHHa HadToBigmaui Ha 10-15 %,
ckopoueHHs BUTpaT Ha 20—25 % Ta 3a0e3nedeHHs €KOJIOTIYHO1 Oe3MeKH Ha PeabHUX
0araTorniIacToBUX POJOBHUIIAX.

Y npoueci MNpPoOeKTYBAHHS NPOBOAMJIMCH: JITEPATYpHI JOCIHIJKEHHS
HOpPMAaTHBHOI 0a3u Ta pKepen; aHami3 gi3uko-xiMiyHux MexaHi3miB ACIIO; oninka
€(EeKTUBHOCTI METO/IB Ha OCHOBI TMOJHOBUX JaHUX, EKOHOMIYHI PO3PaAXyHKU;

PO3po0OKa 3aX0/1B OXOPOHH Tpalll Ta €KOJIOT1i; MOJIeJIFOBAHHSI IHTErpaIlii TEXHOJIOT1H.



ABSTRACT

Explanatory note: 88 pages, 18 tables, 22 figures, 122 sources.

SIMULTANEOUS-SEPARATE EXPLOITATION TECHNOLOGY,
MULTILAYER DEPOSITS, ASPHALTENE-RESIN-PARAFFIN DEPOSITS,
MAGNETIC TREATMENT, PROTECTIVE COATINGS, ARPD INHIBITORS,
EXTRACTION EFFICIENCY, LABOR PROTECTION, ENVIRONMENTAL
SAFETY

The actuality of the work is due to the need to improve the efficiency of
multilayer field development in Ukraine (Dnieper-Donets Basin) using simultaneous-
separate exploitation (SSE) and injection technology under conditions of intensive
ARPD formation, which reduces the inter-cleaning period to 45-150 days and
generates costs of ~150-300 thousand UAH/well annually, while complying with
environmental standards and minimizing emissions during deparaffinization.

The purpose of the work: to improve SSE and injection technology for
multilayer deposits through a comprehensive analysis of ARPD formation
mechanisms, evaluation of control methods, and development of recommendations to
increase production while ensuring occupational safety and environmental
sustainability.

The main tasks include: analysis of ARPD formation mechanisms and factors;
evaluation of preventive (coatings, magnetic treatment) and reactive (flushing,
inhibitors) methods; economic calculation of costs and production increase;
development of occupational safety and environmental measures; modeling method
integration for real fields.

The subject of the research is SSE processes, ARPD formation dynamics, and
control technologies in high-paraffin oil conditions; the object of research consists of
multilayer deposits in the Dnieper-Donets Basin with paraffin content >6% by mass

and flow rates <50 t/day.
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The novelty of the results lies in the integration of magnetic treatment with SSE
to reduce ARPD adhesion by 40—60% without chemical impact on the reservoir, as
well as in a comprehensive model for optimizing costs and oil recovery in multilayer
systems.

The practical results include developed models for increasing the inter-
cleaning period by 3—10 times (up to >1200 days), production by 9—-15 t/day, and
recommendations for implementing combined methods (ESBT-9 coatings + AMS-
73M + inhibitors) at Ukrgazvydobuvannya fields.

The practical significance of the work lies in the potential implementation of
the proposed technologies to increase oil recovery by 10—15%, reduce costs by 20—
25%, and ensure environmental safety in real multilayer deposits.

In the design process were conducted: literature research on regulatory
framework and sources; analysis of physicochemical ARPD mechanisms; evaluation
of method efficiency based on field data; economic calculations; development of

occupational safety and environmental measures; modeling of technology integration.
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BCTVII

Po3poOka GararomiacToBUX HA(QTOra3oBUX POJIOBHUIL € KIIOYOBUM HAMpPSIMOM
3a0€3MeUeHHS  E€HEepPreTHYHOi  Oe3neku  YKpaiHW B yMOBaX  BHCHa)KEHHS
JIETKOJIOCTYITHUX 3amaciB 1 3pOCTaHHs I00aJbHOrO TIONMUTY Ha BYIVICBOIHI.
TexHomnorist onHOYacHO-po3aLIbHOT ekcrutyaraiii (OPE) Ta 3akauyBaHHSI J03BOJISIE
e(eKTUBHO OCBOIOBAaTH KiJibKa MPOAYKTHBHHX TOPH30HTIB OJHIEI0 CBEPAIOBHHOIO,
3MEHILYIOUM KamiTaJbHI BUTpAaTH Ha OypiHHS, 1H(QPACTPYKTypy Ta IOBEPXHEBE
obOnanHanHs. OnHAaK ii BOPOBAKEHHS CYMPOBOKYETHCSI IHTEHCUBHUM YTBOPEHHSIM
acanprocmononapadinoBux BiaknaaeHb (ACIIO) B HaCOCHO-KOMITPECOPHUX TpyOax
(HKT), mpuBuOiiiHiii 30H1 IJIacTa Ta MOBEPXHEBOMY 00JaHAHHI, IO TPU3BOIUTH JI0
3HIKEHHS 1e01Ty (110 50 % 3a 3—6 MicI1iB), 3pOCTaHHSI €HEPTOCIOKUBAHHS, YaCTOTH
aBapiil 1 BUTpaT Ha PEMOHTH.

AKTyanpHICTh pOOOTH 3yMOBIJICHA KiJIbKOMa (hakTopamu. [lo-niepiie, crarucTuka
HAK "Hadrora3 Ykpainu" ta MineHepro cBiiuuth, 1o nonag 60 % cBepoBUH Ha
ponoButiax JlHinpoBcbko-JloHenbkoi 3anagunu ([/13) ekcrmyaryroThcs B yMOBax
Brucokonapadinictoi HapTu (mapadinu >6 % wmac.), ne ACIIO crkopouye MIKOUMCHHIMA
nepion a0 45-150 116, reHepyrouun gomarkoBi Butpatu ~150-300 TuC.
rpH/cBepyioBuHy miopiuHo. [lo-apyre, exonmoriuni Bumoru (3akoH Ykpainu "IIpo
OXOPOHY HAaBKOJMILIHBOIO NpupoaHoro cepeaosuma”, Jupexkrusa €C 2013/30/EU)
JTUKTYIOTh MIHIMI3allll0 BUKUIIB TMpu jAenapadidizaiii, yTWII3aIliio BIAXOMIB 1
3armo0iraHHsl 3a0pyJHEHHIO TPYHTOBUX BOJ, IO YCKJIAIHIOE TPATULINAHI METOAU
(rapsiue mpoMUBaHHA, MeXxaHiuHe yniieHHs ). [lo-TpeTe, reonomiTHUHI pU3UKHU (BTpara
IMIIOPTHUX MOCTAa4aHb PEAreHTiB, 00JIaHAHHS) CTUMYITIOIOTH PO3POOKY BITUU3HSIHUX
texHonorid OPE 3 interpoBannm kouTposem ACIIO Ha 0CHOBI MarHiTHOT 0OpPOOKH,
3aXMCHUX MOKPUTTIB 1 0107€TpaJOBaHUX 1HT101TOPIB.

Metoro pobotu € ynockoHanmeHHs texHonorii OPE Tta 3akauyBanHs st
0araToryiacToBUX POJOBUII IUISIXOM KOMIUIEKCHOTO aHalli3y MEXaHi3MIB yTBOPEHHS
ACITIO, omiHku e(peKTMBHOCTI METOAIB OOpOTHOM Ta PO3POOKH pEeKOMEHIAIlli 3

MiABUIICHHSA BUIOOYTKY MpH 3abe3rneueHH] Oe3meKu mpaii i eKOJOT1YyHOi CTIMKOCTI.
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O06’exTOM TOCTIKEHHS BUCTYIIalOTh OararoriactoBi pogosuia /1/13 3 mapadinicroro

Jlnst nocsiTHEHHST METH BHUPIIIEHO 3aBJIaHHA: aHajl3 HOpMAaTWBHOI 0a3u Ta
miTeparypu; BUBUYEHHA (i3uko-xiMiuHUX MexaH13MiB ACIIO; oriHka MpeBEHTUBHUX
(OKpUTTSI, MarHiTHa oOpoOKa) 1 peakTHUBHUX (MPOMMBAHHA, 1HTIOITOPH) METOIB;
E€KOHOMIYHUH PO3paxyHOK €(EKTUBHOCTI; po3poOKa 3axoiiB OXOpOHH IIpalll Ta
exosorii. HoBusna nomnsrae B iHTerpamii MaruitHoi oOpoOku 3 OPE nns 3HM>keHHS
aaresii ACIIO na 40—60 % 0e3 XIMIYHOTO BIUIMBY Ha IuiacT. [IpakTnyHe 3HaYEHHS —
MOJIeTl Jisi BIIPOBA/DKEHHSI Ha pojoBuUIax "Ykpra3BuaoOyBaHHs", 110 3a0e3revarb

3poctanHda HadroBigadl Ha 10—15 % 1 ckopoueHHs BuTpar Ha 20-25 %.
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BUCHOBKU

[IpoBeneHe mOCHIIKEHHS TEXHOJOTIT OJHOYACHO-PO3AIIBHOI eKCILTyaTallii Ta
3aKayyBaHHs i1 0araTorjlaCTOBUX pojaoBHIL, 3 (QoKycoM Ha O0poThly 3
acanprocmononapadinoBumu  BiakiaaaeHHsMu (ACIIO), miaTBEepAUsio BHCOKY
aKTyaJbHICTh TEMH 4Yepe3 3pOCTaHHS BHUMOT /0 €(EeKTUBHOCTI BHUAOOYTKY Ta
exoyoriyHoi Oe3neku. Anami3 nepenymoB yTBopeHHs ACIIO BusiBuB, 1m0 mporec
HiIIoeTbes BUMagaHHAM mapadiniB (20-70 % wmac.) npu T < Ty, (25-35 °C) 3
arperamiero Ha acdanpreHax (M, 2000-4000) Ta cmomax (M, 600-1000),
MTOCHJTIOIOYHMCH PO3Ta3yBaHHSAM, HU3BKOIO IIBUJIKICTIO TTOTOKY (<6,5 M/C) Ta aares3i€ro
Ha mwopcTkux noepxHsax HKT. dakropu pusuky — Bucokonapadginicra Hapra (1,5-8
%), neditu <50 1/100y, 00BOAHEHICTH <45 % — BUMararoTh NPEBEHTUBHOTO KOHTPOJIIO.

Orminka MeToaiB OOpOTHOM TMOKa3aya IMepeBary IHTerpailii NMpeBEHTUBHUX
(3axucni nokputtss ECBT-9, Majorpack; wmarnitHa o00pobka AMC-73M) Ta
pEaKkTUBHUX (Tapsye MPOMHUBAHHS 3 POZYMHHUKAMU; THT101TOpH) TiaxomiB. [TokpuTTs
niasuiytote MOII y 4-10 paziB (mo >1200 116), marnitHa oOpoOka — y 3—8 pasiB (3
21 no 79 ni6) 6e3 3minu ckinany Hadtu, Temiosi YIIC ("®OHTAH") — nebitu Ha 9—
14 T1/mo6y. XimiuHi peareHTH 3a0e3meuyloTh ekoHoMmito (Butpatu ~188 870
rpH/onepanis) 3 ynoBUIbHEHHAM BijikiaieHb Ha 20-30 %.

ExonoMiuna epeKTUBHICTh MIATBEPKEHA 3HMKEHHSM BUTPAT HA PEMOHTH Ta
3pocTaHHsIM BUIOOYTKY Ha 15-25 %, 3 NpakTUYHUMU MOJEISMH ISl pPeabHUX
ponoBul. OXopoHa mpaili Ta €KOJIOTis 1HTErpoBaHi 4yepe3 HOpMYyBaHHS mymy (<75
nbA), Bibparii (<92 nb), ocimienns (>400 nk), 3axucty Big napiB Haptu (IJIK <10
Mr/mM?) Ta 3ano6iranHs po3nuBaM (HaTOBIOBIIOBAYl, pEKYJIBTUBALLIS).

HoBusna momsirac B KoMIuiekcHIW Moxem ontumizamii  OPE o
0araTorIacToOBUX POIOBHIIIL, IO 3MEHIITY€E €KOJIOTIYHUIN BIUTUB 1 BUTparh. [IpakTudne
3HAUEHHS — PEKOMEH/IAII11 171 BIPOBAPKEHHSI Ha POJIOBUINAX YKpaiHU, 3 TOTEHI1aJIOM
MiIBUIIEHHS HA(TOBIAAA4Yl Ta CTANIOTO po3BUTKY. [lomanbmt mocmimkeHHs: mudpoBe

monentoBanHs ACIIO ta Al-nporHo3yBaHHs JIJIsl JaiTUBHUX CTPATETIH.
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