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PE®EPAT
[TosicHroBabHA 3amucka: 79 cTopiHOK, 6 Tadmuik, 12 pucyHkis, 81 mxepero.

MIBJEHHO-MAKAPIIIBCBKA  IUIOIIIA, TIJIPABJIIYHMK PO3PUB
[IJIACTA, TPABIMHUI ®IILTP, IHTEHCU®IKALILS BUJJOBYTKY

AKTYaJbHICTh PO0OTH T0JIITa€ B HEOOX1THOCTI MIBUILCHHS 1€01TY CBEPIJIOBUH
[TiBgenHO-MakapiiBCbKO1 IUIOIII Yepe3 I'eOJIOTIYHY CKJIAAHICTh, HU3BKY NMPOHUKHICTH
11acTiB 1 00BoHEHICTh. ['iapaBmiunuit po3pus 1miacta (I'PIT) i3 rpaBiitHuM GiasTpoM €
e(eKTUBHUM METOJIOM ISl 1HTeHcHikaiii BHJIOOYTKYy, IO BIAMNOBiJaE moTpedam
€KOHOMIYHOI JIOIIJILHOCTI Ta €KOJIOTTYHOI O€3MEeKH.

Meta podotu - Po3pooutu npoekt I'PII 13 ycTaHOBIEHHSIM rpaBiiHOrO (QUIBTPY
JUTSL T IBUILIEHHS POAYKTUBHOCTI cBepasioBuH I1iBneHHO-MakapiiBChbKOi IIIOMII.
3aBaaHHsa podoTH
[IpoanainizyBaTH reoJIOT14HI XapaKTePUCTUKU MPOTYKTUBHUX TOPU30HTIB.
O6rpyntyBatu napametpu ['PII 13 rpaBiiinumM GuibTpOM.
Bubpatu ycrarkyBanus ta inctpymentu jyist ['PII.
Po3pobutu 3aX0/11 3 OXOPOHU HAJIP 1 JOBKIULIA.

o s wnNE

OulHUTH WIKIIUBI (DAKTOPY Ta 3alPONOHYBATH 3aX0AH O€3MEKU.

IIpeamer i 00’exT mocaimkeHHs: npeamer — TexHozoris ['PII 13 rpasiiinum
¢bimeTpoM. O6’€KT — MeTo0I0TIs po3paxyHKy mapametpiB ['PII 1 rexuiun1 3aco6u s 1i
peaizarii.

HoBu3Ha onep:kaHuX pe3y/bTATiB: HOBH3HA IOJIATa€E B aJanTallii napameTpiB
I'PIT 13 rpaBiiiHUM GIIBTPOM 10 YMOB HHU3BKONPOHUKHUX KoJekTopiB I[liBaeHHO-
MakapuiBChKOi TIOLI.

IIpakTH4Hi pe3yabTaTH

o IIpoananizoBaHO reosIOriYHI XapaKTEPUCTUKHU BEPXHbOCEPITYXOBCHKUX BIJKIIAIIB.
o OOrpynroBano napametpu ['PII: Trck pospuBy 42,0 MIla, 06’em pigunu 89,1 m3,

Mmaca micky 24,5 T.

o BubOpano ycrarkyBanus (arperar 4AH-700) Ta iHCTpymMeHTH (HacocH,

M1CKO3MIIITyBaui).

e 3anporioHOBAaHO 3aX0J1 OXOPOHU JOBKULIS: repMeTH3allis, YTUIi3allis BIAXO/I1B.
o Po3pobneno  3axomum  Oe3nmekd:  3aXMCT  BIJ ~ 3ara3oBaHOCTI,  IIyMYy,

MOKEKOHEOE3MEKH.

IIpakTuHe 3HaYeHHSI - 3anporioHoBaHi mapametpu [ P11 103BoISAIOTH 301BITUTH
BUJO0YTOK ra3y, 3a0e3neuyourd €KOHOMIYHY €(eKTHBHICTh 1 MIHIMaJIbHHI BIUTUB Ha
TOBKLIJIS.

VY mporeci MpOEKTYBaHHS MPOBOMMIMCS: JITEpaTypHI JOCHIJDKEHHS; aHawi3
IIK1IJIMBUX 1 HEOe3meuHux (HakTOpiB 1 3aXO1B JIJIsl iIXHBOT'O MOTEPEIKEHHS.



ABSTRACT

Explanatory note: 79 pages, 6 tables, 12 figures, 62 sources.

SOUTH MAKARTSIVSKAYA AREA, HYDRAULIC FRACTURING,
GRAVEL FILTER, PRODUCTION INTENSIFICATION

The relevance of the study stems from the need to enhance the productivity of
wells in the Pivdenno-Makartsivska area, located within the Rudenivsko-Proletarsky oil
and gas region of Poltava Oblast. The geological complexity, low permeability of
productive formations, depletion of high-yield reservoirs, and high water cut in wells
necessitate the application of modern extraction intensification methods. Hydraulic
fracturing (HF) with the installation of a gravel pack is an effective technique for
increasing well productivity, enabling the development of low-permeability reservoirs
and addressing the demands for economic efficiency and environmental safety.

The objective is to develop a project for hydraulic fracturing with the installation
of a gravel pack to enhance the productivity of wells in the Pivdenno-Makartsivska area.
Tasks of the Study
Analyze the geological characteristics of productive horizons.

Justify the parameters of hydraulic fracturing with a gravel pack.

Select and substantiate the equipment and tools for HF implementation.

Develop measures for subsoil and environmental protection during HF.

Assess hazardous factors and propose safety measures.

The subject of the study is the technology of hydraulic fracturing with a gravel
pack. The object is the methodology for calculating HF parameters and the technical
means for its implementation in the conditions of the Pivdenno-Makartsivska area.

Novelty of the Results lies in adapting the parameters of hydraulic fracturing with
a gravel pack to the conditions of low-permeability reservoirs in the Pivdenno-
Makartsivska area.

Practical Results

« Analyzed the geological characteristics of the Upper Serpukhovian deposits.
« Justified HF parameters: fracture pressure of 42.0 MPa, fluid volume of 89.1 m?,

sand mass of 24.5 t.

« Selected equipment (4AN-700 unit) and tools (pumps, sand mixers).
« Proposed environmental protection measures: equipment sealing, waste disposal.
« Developed safety measures addressing gas exposure, noise, and fire hazards.

Practical Significance

The proposed HF parameters enable increased gas production, ensuring economic
efficiency and minimal environmental impact.

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

Po3poOka ra30BMX 1 Ta30KOHACHCATHUX PpOJOBHUIL B YMOBaX Cy4acHOI
HaTOra3oBoi MPOMHUCIOBOCTI MOTpPeOYye BIPOBAIKEHHS €(EKTUBHUX METOIB
iHTeHcHiKkamii BUAOOYTKY 711 3a0e3leueHHs MaKCHUMallbHOI Tra3oBifjayl Ta
€KOHOMIYHOI JonuibHOCTI. [liBneHHo-MakapiiiBcbka IIJIOIIA, pO3TalloBaHa B Mexkax
PynenxkiBcrko-IIponerapcpkoro HadtorazoHocHoro paiiony IlonraBchkoi o00sacTi,
XapaKTEPHU3y€EThCSl 3HAYHUM TIOTCHINIATIOM JJii BHUIOOYTKY BYIJIEBOJHIB, OJHAK il
reoJIOTIYHA CKJIQ/IHICTh, HU3bKA MPOHUKHICTh MPOYKTUBHUX TUIACTIB 1 BUCOKUN PiBEHb
OOBOJHEHOCTI CBEpJUIOBHH CTBOPIOIOTH BHUKIWUKH JUIA TPAAUIIHHAX METOdIB
eKcIuTyararrii. ¥ KOHTEKCT1 BUCHAKEHHS BUCOKOIIPOIYKTUBHUX TOKJIAI1B 1 HEOOXI1THOCTI
3aly4eHHs] 70 PO3pOOKM CKIIAHUX 3amaciB aKTyalbHICTh JOCTIIHPKCHHS METOIB
iHTeHcU(DIKalli MPUIUIMBY Ta3y Ta NIABUMUIEHHS Tra30BiIJayl IUIacTiB HalOyBae
0COOJIMBOTO 3HAYCHHSI.

CyuacHi TE€XHOJIOTIi, Takl sIK TIApaBIIYHUN PO3PUB IJIacCTa, KUCIOTHA 0OpoOKa,
rigpornepdopartiis Ta ¢Gi3UKO-XiMIYHI METOH, JO3BOJIAIOTh HE JIUIIE ITABUIUTH J1eOIT
CBEpIJIOBUH, ajie¢ W ONTUMI3yBaTH pO3pOOKY HHU3BKONPOHUKHUX 1 HEOTHOPITHUX
KOJIGKTOpIB, 10 € xapaktepHum s [liBmenHo-MakapiiBcekoi Tmiomii. BogHodac
3aCTOCYBaHHS LIUX METO/IIB CYNPOBOIKYETHCS MIABUIIICHUMU BUMOTaMH JI0 BUPOOHHUOT
Ta EKOJIOTIYHOI Oe3MeKu dYepe3 HasABHICTh HeOe3neyHux (akTopiB, TaKUX SK
3ara3oBaHICTh, TOKCUYHI pEAareHTH, IIyMm, BiOpalis, a TaKoXX MOTEHLINHI PU3UKU
3a0pynHEHHs TOBKULISA. B yMOBax 3poCTaHHS €KOJIOTIYHUX CTaHAAPTIB 1 HEOOX1THOCTI
3HUKEHHS BIUIMBY Ha atmocdepy, rigpocdepy Ta jiTochepy po3poOka KOMIUIEKCHOTO
H1AX0AY, AKHI MOEIHY€E TEXHOJIOTTYHY €(PEKTUBHICTD 13 0€3MEKOI0 Ta €KOJIOTTUHICTIO, €
KPUTUYHO BaKJIMBOIO.

BnpoBakeHHs1 IHHOBAIlIMHUX METOJIIB 1HTEHCHU(IKAIli, MIIKPITUICHE PeTeIbHUM
aHaJII30M TE0JIOTO-METOAMYHUX JaHUX 1 TEXHOJOTIYHUX PIIIeHb, CIPHUSE HE JUIIE

1JIBUIIICHHIO MPOAYKTHUBHOCTI, aJie i 3a0e3neuye CTINKUNA PO3BUTOK POJIOBHUIIIA.
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BUCHOBKHA

JocnipkeHHs: METO 1B IHTeHCU(IKallll TPUILUIMBY ra3y Ta MiBUILCHHS Ira30B111a4l
riactiB Ha [liBneHHo-MakapIliBChKiil MIIOMII MIATBEPKYE 1X BUCOKY €(EKTUBHICTD IS
onTuMmizaiii BUI0OYTKY MPUPOJHOIO Ta3zy Ta KOHAEHCATy. 3aCTOCYBaHHS TEXHOJIOTIH,
TaKUX SIK TIAPaBIIYHUA PO3PHB IUIACTA, COJISHOKHUCIOTHA Ta TJIMHOKUCIOTHA 00poOKa,
rigponepdopailis, a TaK0X (i3UKO-XIMIYHI METOIU (TTOTIMEPHE Ta JIyKHE 3aBOTHCHHS),
J03BOJISI€ 3HAYHO 3OIBIIUTU MPOLYKTHBHICTH CBEPUIOBUH, 3aJyYUTH J10 PO3pPOOKU
HU3bKOIIPOHMKHI TOPU30HTH Ta MIABUIIMTH KIHIEBY ra3oBiAjady MOKJIadiB. I'eonoro-
METOJIMYHMM aHali3 3acBIAYMB NEPCIEKTUBHICTh IUIOUI 3aBASKU CIPUSTIMBUM
GUIBTpaIliiHUM  XapaKTepUCTUKaM BEPXHbOCEPITYXOBCHKMX BIJIKIAIIB 1 HasSBHOCTI
CTPYKTYPHO-TEKTOHIYHHUX TMaCTOK, IO 3a0e3leuyyroTh (QOpMyBaHHS MOKJIadiB
BYIJIEBOJIHIB. TEXHIKO-TEXHOJIOT14HI PIIIEHHS, 30KpeMa Mporpama reosioro-TeXHIYHUX
3aX0/liB, COIPsIMOBaHa Ha J0AaTKOBHM BHUI0OyTOK 4760 My m* rasy Tta 1035 tuc. T
KOHJICHCATY, IEMOHCTPYIOTh €KOHOMIYHY JIOIIJIBHICTh 1 TEXHOJIOT1YHY OOTPYHTOBAHICTb.

Boanouac peamizarfiss IIMX METOMIB CYIPOBOKYEThCS HU3KOI BUKIIHKIB,
MOB’SI3aHMX 13 IIKIUIMBUMHU Ta HEOE3EYHUMU BUPOOHUYUMHU (PaKTOpamMH, TAKUMH SK
3ara3oBaHICTh (MeTaH, MeTaHoi), migBuieHuid mym (mo 110-115 nb), BiOparis,
TOKCUYHI peareHTH (Kucinotu, IIAP), enexkTpuuHuili cTpyM, a TakoX MOXKEXO- Ta
BUOyxoHeOe3neka. Ekonoriyna Oesneka 3a0e3medyeTbCs uepe3 TepMEeTU3alliio
oOnagHaHHS, YTHII3AII0 BiIXOJIB, T1APOI30JISIiI0, KOHTPOJIh BUKHUAIB 1 MOHITOPUHT
JOBKULIS, IO MIHIMI3y€e 3a0pyaHeHHs atMmocdepu, riapochepu ta gitocdepu, 30Kkpema
B/l 3JIMIITKIB pOOOYUX PIUH 1 PaJllOAKTUBHUX 130TOIIIB.

KommuiekcHuil miaxig, 1o MOeAHYy€e TEXHOJIOT1YHI, OE3MEeKOBlI Ta EKOJOTIuHI
aCTeKTH, 3a0e3meuye CTIHKUNA PO3BUTOK POJOBHINA, TOCITHEHHS MMPOSKTHUX MOKA3HHUKIB
BUJO00YTKY Ta 3HWYKEHHS! HETaTUBHOTO BIUIMBY Ha JA0BKULIA. [loganpiie BAOCKOHATIEHHS
TEXHOJIOT1M, MOCUJIEHHSI KOHTPOJIIO 3a JOTPUMAHHAM HOpPM O€3MEeKH Ta E€KOJIOTTYHHMX
CTaHJIApPTIB CHPUATUMYThH IMIJIBUIICHHIO €(EKTUBHOCTI PO3POOKH Ta JOBrOCTPOKOBIN

excrutyatarii [liBmenHo-MakapIiiBChbKO1 IO,
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