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PEDOEPAT

[TosicHroBasibHA 3amucka: 86 ctopinku, 11 Tabmuip, 11 pucyskis, 123 mxepen.
TTIPABJIIYHUN PO3PUB IINIACTA, BATATOCTAIIMHUN T'IJIPOPO3PUB,
KHUCJIOTHUM TEJIb, IIPOIIIAHT, OIITUMI3ALIIA  TEXHOJIOITI,
®AKTOPHMI AHAJII3, CKIH-®AKTOP, PEOPAK, SPOTFRAC, IFRAC

AKTyajabHicTh podotu. ['igpasmiunmii po3puB macta (I'PII) e oxpniero 3
HaNOUIbII e()EeKTUBHUX TEXHOJOTIN Ui 301IbIIEHHS MPOIYyKTUBHOCTI HAPTOBHX 1
ra3oBUX CBEpAJIOBHH, OCOOJMBO B YMOBax 3HIDKEHHS Je0ITy Ta pPO3BHUTKY
BOKKOBHIOOYBHUX TOKJIaAiB. ONTUMI3aIlis i€l TEXHOJIOTIT Ma€ Ba)KJIMBE 3HAYCHHS
JUTSI T IBUIIICHHS] €KOHOMIYHO1 €()eKTUBHOCT1 OYpPOBHX POOIT.

Metra po0GoTM: OOIPYHTYBaHHS CyYacCHMX TEXHOJIOTIA 0ararocTagiitHoro
TIAPaBIIYHOTO PO3PUBY IUIACTA, SIKI 3a0€3MeYyroTh IMIJBUIEHHS €(QEKTUBHOCTI
BUJIOOYTKY BYTJIEBOJIHIB Ta EKOHOMIYHOI pEHTA0EIBHOCTI CBEP/IOBHH.

3amavi podoru:

1. I[IpoBecTu aHai3 reoIOro-MPOMHCIOBUX YMOB JUISl 3aCTOCYBAaHHS TEXHOJIOT11
['PII.

2. OuiHUATH Cy4YacHI TEXHOJOT1T 6araTocTaiiiftHOTO T1IPOPO3PUBY Ta HOTO BILIUB
Ha TPOTYKTUBHICTH CBEP/IJIOBHH.

3. AmnpoOyBatu pi3HI MIOXOAW JO aHali3y BUAOOYTKY/TUCKY Ta BHOOpPY
ONTHUMAJIBHOI T€OMETPIi TPIIIMH.

4. Po3poOutu MeToauKy onTuMizallii TexHosorii 6ararocranaiitnoro I'PIT mmis
KOHKPETHHUX CBEP/IJIOBUH.H IIPH TOBTOPHOMY T1IpaBIiYHOMY PO3PHBI IJIACTa METOIOM
iFRAC.

IMpeamer npociigzkeHHsi. TEXHOJIOTIYHI AaCMEKTH TiIPaBIIYHOTO PO3PUBY
Iacra, 30KpeMa BHOIp ONTHMAJIBHOI TexHoJorii mjs Oararoctamivinoro I'PII,
BUKOPUCTAHHSA KHCJIOTHOTO TeJ0 Ta mpornmanTiB. O0’eKkT pocaigxenHs. ['eonoro-
MPOMKCIIOBI YMOBM Ta TEXHOJIOT1YHI TMPOIECH, IO BIUIMBAIOTh HA TMPOBEICHHS
0aratocTaJiitHOrO T1PaBIIYHOTO PO3PUBY IIACTA Y TOPU3OHTAIBLHUX CBEPAJIOBUHAX.

HoBu3Ha ojep:kaHux pe3yabTaTiB. Y JOCIIKEHHI 3alpONOHOBAHO METO
omtumizamii teomerpii TpimuH [PII Ta BUKOpPUCTaHHS KHCIOTHOTO TEIIO B
KapOOHATHHX IUIacTaX. AMPOOOBAHO TEXHOJIOTIi MOBTOPHOIO T1IPOPO3PUBY TjIacTa 13
3aCTOCYBaHHSAM Cy4YacCHMX TE€XHOJIOT1i, TakuX siK iFrac Ta SpotFrac.

IpakTuuHi pe3yJbTaTH. Po3pob6ieno METOJIUKY OnTUMI3aIlii
0araTocTalitHOTO TiAPOPO3PHUBY IUIACTa JUIS  MIABUIIEHHS MPOAYKTHBHOCTI
CBEP/IJIOBHH.

3anpornoHOBaHO  BUKOPUCTAHHS  KUCJIOTHOTO Teal0 g 30UIbIICHHS
e(eKTUBHOCTI BUIOOYTKY HAQTH B KapOOHATHUX IJIACTAX.

IMpakTuyHe 3HaYeHHs. Pe3ynbTaTl JOCTIHKEHHS MOXKYTh OyTH BIPOBAIKEH1
Ha HA(TOTA30BUX MiAMPUEMCTBAX JJIS MIIBUIIECHHS MPOTyKTUBHOCTI CBEP/IOBHH Ta
€KOHOMIYHOT e(DEeKTUBHOCTI BUIOOYTKY.

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



ABSTRACT

Explanatory note: 86 pages, 11 tables, 6 figures, 123 sources.

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

The actuality of the work. Hydraulic fracturing (HF) is one of the most
effective technologies for increasing the productivity of oil and gas wells, especially in
conditions of declining production rates and the development of hard-to-reach
reservoirs. Optimizing this technology is crucial for enhancing the economic efficiency
of drilling operations.

Aim of the research. To substantiate and develop modern multi-stage hydraulic
fracturing technologies that enhance hydrocarbon extraction efficiency and the
economic profitability of wells.

Objectives:

1. To analyze the geological and industrial conditions for the application of HF
technology.

2. To assess modern multi-stage hydraulic fracturing technologies and their
impact on well productivity.

3. To test different approaches to production/pressure analysis and select the
optimal fracture geometry.

4. To develop a methodology for optimizing multi-stage HF technology for
specific wells.

The subject of the research. Technological aspects of hydraulic fracturing,
including the selection of the optimal technology for multi-stage HF, the use of acid
gel, and proppants. The object of research. Geological and industrial conditions and
technological processes influencing the implementation of multi-stage hydraulic
fracturing in horizontal wells.

Innovation of the obtained results. This study introduces a novel method for
optimizing HF fracture geometry and the use of acid gel in carbonate reservoirs. It also
tests modern re-fracturing technologies, such as iFrac and SpotFrac.

The practical significance. A methodology for optimizing multi-stage
hydraulic fracturing to enhance well productivity has been developed.

The use of acid gel is proposed to increase oil extraction efficiency in carbonate
TeServoirs.

The practical parameter. The research results can be implemented by oil and
gas companies to improve well productivity and the economic efficiency of extraction.

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

Hapasi mporso3u po3BHUTKY MaJWBHOI IMPOMMCIOBOCTI Ha HaMOMMK4l KijdbKa
JIECATKIB POKIB 3 YCIEH0 OYEBHUJIHICTIO CBITUATh MPO Te, 110 Had)Ta Ta ra3 3aJulIaThCs
Ha MEpIIOMY MiClli B eHepreTHUHOMY OanaHci kpainu. [IpoTe ocTaHHiMH pokamu Ha
POJIOBHUIIAX CIOCTEPITa€ThCs YINOBUIBHEHHS 3pOCTaHHS BUAO0OYTKY HadTU. 3 METOIO
HiATPUMKHA BUIOOYTKY Ha JOCATHYTHX PIBHSX B €KCIUTyaTallll0 3aIy4aroThCs Jeai
OuIbIlIa KUIBKICTh HHU3BKOINPOIYKTHUBHUX HEOJHOPIAHMX IUIACTIB Ta NPOIJIACTKIB.
Po3poOka Takux TMOKIAIIB BEAECTHCS 13 3aCTOCYBaHHSIM METOIB IHTEHCH]iKaIll
MPUILUIMBY IJIACTOBOI PIJIMHU IO BUOOIB CBEP/IJIOBUH, HAMOUTHII NOIIUPEHUM 3 SKUX €
rigpaBmiynuit po3puB miacta (I'PIT). s TexHomoris A03BOJISE€ CYTTEBO IMiIBUIIUTU
IPOAYKTUBHICTH CBEPJIOBUH, BHACIIIJOK CTBOPEHHS KaHaly BUCOKOI IPOBIAHOCTI, L0
3'€THy€ POAYKTHBHY YaCTHUHY MIAPY 31 CBEPATIOBUHOIO.

Uepes nposenennst ['PII Ha cBepasoBuHax BinOyBa€eThCs K 1HTEHCU(IKAIISA
BUJI00YTKY HA(PTH, a 1 3JTy4eHHs y PO3pOOKY 3araciB, Kl y 30HaX YM AUISHKAX U1acTa
3 HU3KHU NPUYMH HEOXOIUIEHMMHU PO3pOOKOI0, 110 € akTyalibHUM. Ha nanuit MOMEHT
Oarato pojoBuI NepeOyBalOTh Ha Mi3HIX CTAIIAX PO3POOKH, IO CYHNPOBOIKYETHCS
MOCTIMHUM 3HW)KEHHSM TEMIIB BHJIOOYTKY HapTH Ta BHUAOOYBHOro (HoHIY
CBEpJUIOBHH. Y 3B'SI3Ky 3 LIMM Ha 0araTorjiaCTOBUX POJOBMILIAX CTA€ aKTyaJlbHUM
3aJIydeHHS B PO3pPOOKYy 3amaciB, sKi Ba)XKO BUI00YBaTH, LIJISXOM TPOBEICHHS
reoJioro-texHiuHux 3axoiB (I'TM). Tpaauiiiini METOIU HE JO3BOJISIOTH KOMILIEKCHO
Ta edeKTUBHO BHpPIMUTH 3aBaaHHs po3poOku TPI3. Bupimmtu o npobiemy
MOJKIIMBO TUISIXOM 301TbIIEHHS 30HU JPEHYBAHHS OJIHIET CBEPIJIOBUHU 3a PAXyHOK
OypiHHS TOPU3OHTAILHOTO 3aKIHYEHHS 3 MOJAIBIIUM MPOBEICHHSM TiIPaBIIqHOTO

OararoctaaiitHoro po3puBy 1uiacta (BI'PII).
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BHUCHOBKUA

B pesynpTaTi HamucaHHS ~BHIYCKHOI  KBajiikariiiHoi poOotn Oyiio
pPOAHATI30BaHO ICHYIOYl METOJM TOKpallleHHsS e(deKTy Bid  IPOBEICHHS
T1APaBIIIYHOTO PO3PHBY TUTacTa. TaKoK OyJIO PO3TIITHYTO AOCBII MPOBEICHHS PI3HUX
TEXHOJIOTIYHUX OIepalliid 3 MpUKIaay pi3HUX Ha(TOrazoBHA00YBHUX KOMIMaHIM.
JloknagHo OyI0 BUBYEHO OCOOJIMBICTh TEXHIKH MPOBEACHHS T1IPaBIiuHOTO PO3PUBY
IJ1aCTa, 0COOJMBOCTI, MAIIIMHHI OIepallii, TEXHOJOT14HI CKJIaJ0B1 Mpoliecy, HeoOX1IHi
peareHTH.

Byso npoBeneHo MOpiBHAHHS YOTUPHOX MEPCIIEKTUBHUX METOIIB TMTOKPAIICHHS
TEXHOJIOT1i TPOBEICHHS TIAPOPO3PUBY IIJIaCcTa, a caMme: «CIInmuid pedpak» -
OJIHOCTaJIiiHE 3aKadyBaHHS Tmpormanty Oe3 13oysmii noptiB ['PII; Texnomoris
SpotFrac - cenextuBHuii I'PII 13 3acTOocyBaHHSM 4alenoAiOHMX YIIUIbHIOBAYIB Ta
nakepa O6araropa3oBoi ycraHoBku; ['PIl 3 BUKOpHCTaHHAM XIMIYHOTO BIIXHJISIOYOTO
areita - cenektuBHud ['PII 3 momepenHiM OJOKYyBaHHSM BUCOKOIPOHUKHHUX
IHTEpBAJIIB 3a JOMOMOTOI0 3aKadyBaHHS BIIXHUJISIOUOIO CKJIATY, IO PO3KIATAETHCS,
iFrac — Garatoctaniinuii «cminuii pedpak» — MOCIIJOBHE 3aKauyBaHHS MPOIIAHTA y
nBi ctanii Ta 6ubiie B I'C 3 BI'PII 6e3 1305111111 OpPTiB KOMIIOHYBAHHSI.

J171s1 KOXKHOTO METO/1y BKa3aH1 epeBaru Ta HeJ0IiKu. J{J11 KOJIEKTOpIB 3a MOBHOI
BuBueHocTi ®EC, Oyna pexomenaoBaHa TexHoJoris iFrac. OCHOBHI mepeBaru siKOi
MOJISITAl0Th Y HACTYITHOMY:

1) MinimManapHa KiJIBKICTh ONepalliid mpu maroToBili cBepaioBuHU A0 ['PII
ta ipoBeaeHHs bI PII;

2) BigcyTHicTh METaIOMICTKOTO 00JIaTHAHHS;

3)  BukimouaeTbcs HEOOXITHICTD MPUCYTHOCTI Opuraaun BPX;

4)  BiacyTHICTOOMEXKEHb CyMapHOi Macu NpOIIaHTa, KOHIEHTpalik Ta
BUTpAT;

5)  IIpocTtora BUKOHaHHS omeparlii Ta HU3bKa BapTICTh.
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