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PE®EPAT
[TosicHtoBanbHa 3anucka: 84 ctopinku, 12 tabmuis, 9 pucyskis, 120 mxepen.

YIAOCKOHAJIEHHA, TEXHOJIOTTI, BUJIOBYTOK HA®TU,
BAXKOBUIOBYBAHI 3AITACH, EKCIUIYATALIA POAOBUII]

AKTyaJlbHICTH 11i€1i po0OTH 00yMOBJEHa 3pPOCTAIOYMMH BUMOTaMH JI0
TEXHOJIOT1M BUAOOYTKY Ba)XKOBUAOOYBaHUX 3amaciB HapTU. Y CBITJI I100aIbHOTO
3pOCTaHHS MOTPEOU B €HEPrii, yIOCKOHAJIICHHS METO11B BUAOOYTKY HA(DTH € KPUTUIHO
BKJIUBUM JJIs1 3a0€3eUeHHs CTa0UTbHUX MTOCTaYaHb €HEPreTUYHUX PECYPCIB.

Mera 11i€i poOOTH MONATAE€ B YAOCKOHAJIIEHHI TEXHOJIOTII MpoLecy BUAOOYTKY
BAKKOBHI00YBaHUX 3amaciB Ha(pTH HUISIXOM aHaji3y ICHYIOUMX METOIIB 1 PO3pOOKU
HOBHUX IIJIXO/1B, SIK1 JO3BOJISATH MIJIBUIIUTH €()eKTUBHICTh BUIOOYTKY.

3apauyi, ski HE0OX1IHO BUKOHATH B paMKax JOCIIKEHHSI, BKIIFOYAIOTh:

- aHaJI13 TeOJIOTTYHHUX XapaKTEPUCTUK POJIOBHIIL,

- OIIHKA BIUIMBY PI3HUX TEXHOJIOT1i HAa e(PEKTUBHICTh BUIOOYTKY;

- MOJICJTFOBAHHSI MPOIIECIB BUJIOOYTKY;

- po3po0OKa pekoMeHAaIli 00 BIOCKOHAJICHHSI TEXHOJIOT1H BUIOOYTKY.

IIpeamerom [OC/IIKEHHs € TEXHOJOri 1 METOAM BHIOOYTKY Ha(TH, SKl
3aCTOCOBYIOTBCSI  JIJII  €KCIUTyaTallli BaXXKOBHUJOOYBaHUX 3amaciB, 00’€KTOM
aocaixeHHss € HadTOBI POJOBMINA 3 BAXKKOBUAOOYBAaHMMHU 3alacaMu, a TaKOXK
TEXHOJIOT1UHI PIIlICHHS, 1110 BUKOPUCTOBYIOTHCS IS 1X eKCILTyaTarlii.

HoBu3Ha oaep:kaHux pe3yabTaTiB MOJSATaE B Po3poOIlll HOBUX METOIMK 1
TEXHOJIOTIYHUX pIllleHb, WO JO03BOJIAIOTH MIABUIIUTH €(PEKTUBHICTH BHUAO0YTKY
BAKKOBHU1I00yBaHUX 3amnaciB HaTH.

IIpakTH4Hi pe3yjbTaTH JOCTIIKEHHA BKIKYAKOTh:

- pO3pOOKY HOBUX TE€XHOJIOT1H BUIOOYTKY;

- cTBOpeHHs MoAu(iKOBaHUX Ha(TO3a0€3MEUyI0OUNX CUCTEM;

- eKOHOMIYHI PO3pPaxyHKH, IO JEMOHCTPYIOTb BUTOAM BiJ BIPOBAIKEHHS
HOBUX TEXHOJIOT1H;

- peKOMEeH/aIIii 1JIsi MPOMHCIIOBOCTI 1010 BIPOBAKEHHSI HOBUX TEXHOJIOTIH Yy
BUPOOHHUIITBO.

IIpakTHyHe 3HAYEHHsI TOJATA€ B TOTEHIIANI JUIsI BIPOBAKEHHS HOBUX
TEXHOJIOT1M BUJIOOYTKY Ba)XKOBMAOOYBAaHMX 3amaciB, L0 MOXKE MPU3BECTH [0
1JIBUIIICHHS! EKOHOMIYHOI €(pEKTUBHOCTI 1 CTa01JILHOCTI €eHEPTreTUYHOTO PUHKY.

VY mporeci mpoeKTyBaHHS MPOBOAWIIMCS: JIITEPaTypHI IOCHIHKSHHS;, aHali3
HIKI/UTUBHX 1 HeOe3meyHuX (HaKTopiB 1 3aX0A1B AJIsl IXHBOTO MOTIEPEIKEHHS.



ABSTRACT
Explanatory note: 84 pages, 12 tables, 9 figures, 120 sources.

RESERVOIR ZONE, RESERVOIR, ROCK, PZP, BOREHOLE, ACID
TREATMENT, COMPLEX TREATMENT, HYDROCHLORIC ACID,
CARBONATE  RESERVOIR, TERRIGENOUS  RESERVOIR, HTM,
CONTAMINATION

The relevance of this work is driven by the increasing demands for
technologies to extract hard-to-reach oil reserves. In light of the growing global need
for energy, improving oil extraction methods is critical for ensuring stable energy
resource supplies.

The objective of this work is to enhance the technology of the extraction
process for hard-to-reach oil reserves by analyzing existing methods and developing
new approaches that will increase extraction efficiency.

The tasks that need to be accomplished within the scope of the study include:

- Analyzing the geological characteristics of deposits;

- Assessing the impact of various technologies on extraction efficiency;

- Modeling extraction processes;

- Developing recommendations for improving extraction technologies.

The subject of the research is the technologies and methods of oil extraction
applied for the exploitation of hard-to-reach reserves, the object of research is oil
fields with hard-to-reach reserves, as well as the technological solutions used for their
exploitation.

The novelty of the results obtained lies in the development of new
methodologies and technological solutions that improve the efficiency of extracting
hard-to-reach oil reserves.

The practical results of the study include:

- The development of new extraction technologies;

- The creation of modified oil supply systems;

- Economic calculations demonstrating the benefits of implementing new
technologies;

- Recommendations for the industry regarding the adoption of new technologies
in production.

The practical significance of this work lies in the potential for implementing
new technologies for extracting hard-to-reach reserves, which could lead to increased
economic efficiency and stability in the energy market. The use of new technologies
may also reduce extraction costs and improve environmental indicators.

In the design process were conducted: literature research; analysis of harmful
and dangerous factors and measures to prevent them.
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BCTVII

VY 1ockoHaJIeHHST TEXHOJIOTIi TpoIlecy BHAOOYTKY 3amaciB HadTH, SKI BaKKO
BUI00YBATH, € OJHIEIO 3 KJIIOYOBUX TEM y cyyacHid HadrTorasosiil ramysi. CBIiTOBI
3amacu JIETKO JOCTYMHOI HaTH 3 KOXHUM POKOM CKOPOUYIOTHCS, IO 3MYIIY€E
IPOMHUCIIOBICT 3BEPTATH yBary Ha Tak 3BaH1 «Ba)KKOBHA00yBaH1 3anacu». Lli 3amacu
BKJIIOYAIOTh Ha(Ty 3 POJOBHUII, PO3TAIIOBAHUX Yy CKJIAJHUX TEOJIOTIYHUX YMOBAX,
rIIMOOKOBO/IHI POAOBHINA, @ TAKOXK HETPATULINAHI PECYPCH, TaKl AK OITYMIHO3HI MICKU
Ta cnaHuesa HadTa. IX BUI0OyTOK NOTpedye 3aCcTOCYBaHHs CIeLlialbHIX TEXHONOTIH i
METO/IB, L0 JO03BOJISIIOTH €(EKTUBHO BHI00yBaTH HadTy 3a YMOB HIABUIIEHUX
€KOHOMIYHMX 1 TEXHIYHUX BUMOT.

3pocTaHHs MONMUTY Ha EHEPTOHOCIT Ta 0OMEXEHICTh JETKOJIOCTYITHUX PECYPCIB
CIIOHYKalOTh Ha(TOBI KOMMaHIi A0 1HHOBAIi Yy po3poOIll HOBUX MIAXOIIB 0
BUJI00YTKY BaKKOBHI00yBaHUX 3anaciB. OCHOBHI TEXHOJIOT1UHI BUKJIMKH B 1ii cepi
MOB’SI3aHI 3 MIABUUIEHHSM NPOHUKHOCTI MOpIJ, 3 SKUX BUAOOyBaeTbcsd HadTa,
ONTHUMI3alll€l0 TporeciB OypiHHS Ta 3MEHIIEHHAM HETaTUBHOIO BIUIMBY Ha
HABKOJIMIITHE cepefoBHIne. Taki TEXHOIOTII, SIK TIIPOPO3PUB IJIACTa, TOPU3OHTAIIbHE
OypiHHS, TEPMIYHI METOIW MIJBULIEHHS BUJIOOYTKY Ta 1HIII, BXKE 3apEKOMEHYBaIN
cebe sk eheKTUBHI 3aCO0U JJIs MMOKPAIIEHHS TPOYKTUBHOCTI POJIOBUIII.

[Tpu nbomy 3aranom perioHanibHa pecypcHa 6aza oomexeHna. CripaBa B TOMy, 110
POJIOBHINA i3 CYTTEBUMH 3allacaMu pO3pOOJISIOTECS JaBHO, a €KCIUTyaTallis JUISTHOK
HaJp 13 3amacamu JI0 5 MJTH TOHH HE 3aBXK/J1 €KOHOMIYHO BUIIPABaHa Yepe3 CKIIATHY
reoJIOTiyHy OYyIOBY Hajp, Ba)KKOJIOCTYIHICTh TMOKJIAIB Ta IXHIO BIIJAJICHICTh BiJ
OCHOBHHX 1H({pacTpykTypHux o00'ektiB. [limmpuemMcTBO BUpilIye THUTaHHS 3
Ha(pTOBUI00YBaHHSM 3a JOIIOMOTOI0 TEXHOJIOTIH.

He3Bakarouu Ha HasBHICTh €(DEKTHBHUX METOJIIB, MpoOIeMa BIOCKOHAJIICHHS
TEXHOJIOT1M BUAOOYTKY Ba)KKOBHI00YyBaHOI HAPTH 3aIMIIAETHCS aKTyaJlbHOIO Yepes
BHUCOKY BapTICTh 1 CKJIQJHICTh TaKUX MPOEKTIB. bijbllie TOro, €KOJOTi4HI BUMOTH
TaKOXX TMOCHJIIOIOTh THCK Ha rajy3b, BUMararoyu BiJl Hei OLIbII CTIMKUX pIllIeHb. Y

3B’SI3KY 3 IIUM pO3p0OKa HOBUX TEXHOJIOTIH, IO JO3BOJISIFOTH 301IbIIMTH KOS(DImieHT



BUJIyYeHHs Ha(TH 3 IUJIACTIB, 3MCHIIUTH EHEPreTUYHI BUTPATU Ta MIHIMI3yBaTH
HEraTWBHI HACTIAKH JUIsl TOBKULIS, € BaXXKJIMBUM MPIOPUTETOM JJIs1 HA(TOra3zoBoi
ramysi.

Mertor maHoi arecTalriiHOi poOOTH € aHal3 MOTEHIaTy TEXHOJIOTIH, IO
3aCTOCOBYIOTBCS Ha PI3HHX POJOBHUINAX Ta I1X EKOHOMIYHOI JOIIIBHOCTI Y
BUKOPHUCTAHHI.

[Tpu HamucaHH1 BUPILTYyBAIUCS TaKi:

— Po3rnsHyTH Ta mpoaHai3yBaTU TEOJIOTIYHY OYJO0BY PErioHy, BJIACTUBOCTEU
MPOJyKTUBHUX IJIACTIB. AHaNI3 3anaciB HadTH Ta rasy;

— AHami3 poJOBUI] Ta 3aCTOCOBYBAaHMX HUMH TEXHOJIOTIH 3 BUIOOYTKY Ha(TH,
BU/JILJICHHS HAUTIEPCIIEKTUBHIIINX MTPOEKTIB;

— AHani3 Ta NOPIBHSUIbHI XapaKTEPUCTHUKUA 3aCTOCOBYBAHOTO CBEPJIJIOBUHHOTO
001aHAHHS,;

— O1iHKa NOTeHIliaTy 3aCTOCOBYBAaHUX TEXHOJIOT1H Ta amapaTypHu.

Takum  9MHOM,  TemMa  BIOCKOHAJIICHHS  TEXHOJIOTIH  BUAOOYTKY
BOKKOBHI00yBaHOT Ha)TH € CTpATEriyHO BaXKJIMBOK K 3 €KOHOMIYHOI, Tak 1 3
€KOJIOTIYHOI TOYKM 30py. IHHOBaIIMHI MiaXoau B il chepi MOXYTh HE JIHIIE
3a0€3MeUnTH CTIMKUN PO3BUTOK HAPTOra3zoBOi raigysi, aje ¥ 3HAYHO 3MEHIIUTH il
BIUTMB HA HABKOJIMIIIHE CEPEIOBUIIIE, 1[0 € KPUTUYHO BAXKIIMBUM y KOHTEKCTI Cy4acHO1

1100aJIbHOT €HEPreTUYHOT MOJIITUKY Ta €KOJIOTTYHUX BUKIIUKIB.



69

BHUCHOBKHA

VY 3aBepmianbHi YacTHHI JOCHIIKEHHS Ha TEMY YIOCKOHAJCHHS TEXHOJOTIl
BUJIOOYTKY Ba)XKOBHAOOYyBaHWX 3amaciB HagTu OyJIO IpoaHaIi30BaHO YHCIICHHI
aCmeKTH, SKI CyTTEBO BIUIMBAIOTh HAa €(PEKTHUBHICTH IbOro mporecy. [lo-mepre,
reoJIoriYHUN ONUC HAa(TOBOTO KOMILUIEKCY IMOKa3aB, 10 3HAHHS T'€O0JIOTTYHOI OyI0BU
POIOBUI Ta (HI3UYHHUX BIACTHBOCTEH MPOTYKTUBHUX IUIACTIB € KPUTHYHO BAKIMBAMHU
TSl BUOOPY ONTHUMAIBHUX METO/IIB BU00YTKY. AHAI3 CKJIay Ta OCHOBHHMX (DI3UIHUX
XapaKTepucTUK HadTH, ra3y 1 MOMYTHOI BOAM JO3BOJIUB 1MEHTHU(IKYBATH KITIOYOBI
(dakropu, 110 BILUTMBAIOTH Ha BUIOOYTOK, a TAKOXK OOTPYyHTYBAaTH BUOIp TEXHOJIOT1H, 10
CIPHSIOTh MAKCUMAJIbHO €()eKTHBHOMY BUKOPHCTAHHIO 3aI1acCiB.

[lo-npyre, petajbHUI aHaNi3 CBEPAJIOBUHHOTO OONaJHAaHHS, 30Kpema
enekTpoueHTpoOikHUX HacociB (ELIH) ta cuctem, 1110 3aCTOCOBYIOTHCSL Y BUIOOYTKY,
BUSIBUB 3HAUHI PE3EPBH IS MABUIIICHHS iXHBOT €(DEKTUBHOCTI. 30KpeMa, MOPIBHSIIbHA
OIlIHKa METOJIB €KCIUTyarallli CBEpIJIOBUH BKa3ajla Ha JOLLUIBHICTh BIPOBAIKECHHS
HOBHUX TEXHOJIOT1{ Ta MOJIEpHi3allil ICHYIOYHX, 1110, B CBOIO YEPTy, JI03BOJISIE€ 3MEHIIIUTH
BUTPATH Ta MIABUILIUTHA 00CITH BUIOOYTKY. AHaII3 KPUBUX MPOTYKTUBHOCTI HACOCIB 1
OI[IHKA PU3UKIB MEPEIIACHUX BIAMOB 00JIaIHAHHS CTAJIN BOKIMBUMU €JIEMEHTaAMHU JJIS
PO3pOOKHK peKOMEHAIIN 1010 iX OMTUMI3AIli.

[To-Tpere, pe3ynbTaTi po3paxyHKIB €KOHOMIYHOT €(peKTUBHOCTI T1APaBIIYHOTO
PO3pUBY IJIaCTa MOKA3aJIM, IO 1€ METOJ MOKE CYTTEBO 301JIBILIUTH MPOTYKTUBHICTD
BUJI0O0YTKY, aJie BUMArae peTesIbHOrO aHali3y BUTPAT 1 OLIHKU YyTJIUBOCTI TPOEKTY J0
pU3HKIB. BrpoBa/pkeHHS TakWX TEXHOJOTIM [JO3BOJISE HE JIMIIC 3MEHITUTH
cobiBapTICTh BHIOOYTKY, a i 3a0€31MeUnTH CTaOUIbHI JTOXOIH ITiAMPUEMCTB.

OxpiM 1BOro, B poOOTI MPUAUIEHO yBary MUTaHHAM OXOPOHM IMpami Ta
eKoJIOT19HO1 Oe3reku. JIoCmKeHHST BUSBICHUX IITKIIJIMBUX 1 HEOS3IMEUHUX YNHHUKIB
]I 4Yac TPOBEACHHS TIIPaBIiYHOTO PO3PUBY ILJIACTa MIATBEPAUIO HEOOX1THICTh
JOTPUMaHHS BIJMOBIAHUX CTaHAAPTIB Oe3MeKku. 3arnpoBaKEHHS 3aXO/IIB 3 OXOPOHH
mpaii 1 3anoOiraHHs HaA3BUYAMHUM CHUTyaIliIM CTaj0 HEBiA'€MHOI0 YaCTHUHOIO
KOMITJIEKCHOTO MIAXOAY 0 YIOCKOHAJIECHHS TEXHOJIOr1H BUI0OYyTKY HaTH.

3arajioM, pe3y/ibTaTd MPOBEICHOTO JOCIIIKEHHS CBIIYaTh MPO BaXKJIUBICTh
iHTerpailii HOBITHIX TEXHOJIOT1H, MiBUIIIEHHS PiBHS OOCIYroByBaHHs OOJaJHAHHS, a
TaKOX JOTPUMAHHS HOPM OXOPOHHW TIpalll 1 €KOJIOT1YHOI Oe3MeKH i YCHIITHOTO
BHUI00YyTKY BaKKOBHU0OyBaHUX 3amaciB HadTu. Lle He nuie miaBUIITh €eKOHOMIYHI
MOKa3HUKU TIANPUEMCTB, ajie ¥ COPUSATUME CTaJOMy PO3BUTKY Ha(dTOBOI ramysi B
I1JIOMY.
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