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1. YmockoHaseHHs TeXHOJIOTii po3p0o0KY POOBUIL, IPUPOAHUX Ia3iB 32 BOLOHAIIPHOTO PEXXUMY

2. Improvement of the technology for the development of natural gas fields in a water drive

Pedepar:

1. Jlnsg pocifyKeHHs: 0COOINBOCTEN PO3POOKU ra30KOHAEHCATHOTO MOKJIaly 32 BOJOHAMIPHOTO PEXUMY Ta
HalpaljloBaHHs ONTUMAJIbHUX MIJISIXIB MiIBUILEHHS BYTJI€BOJHEBUIYIEHHS BUKOPHUCTOBYBAJIUCh OCHOBHI
iHcTpyMeHTHU rinpopuHamiuHoro mopemnoBaHHs Eclipse Ta Petrel komnanii Schlumberger. 3 Bukopucranuam
Pe3yJbTaTiB JOCiKeHb OO PYHTOBAHO pallioHaJbHE 3HaY€HHS TPUBAJIOCTI Nepioly HarHiTaHHS NiOKCULY BYTJIEILIO
B IPOAYKTUBHUM MOKJIAJ HA MEXi T0YaTKOBOTO ra30BOSHOTO KOHTAKTY, SIKE CTAHOBUTD 16-17 MicsLiB. Y BUNagKy
LMKJIIYHOTO HarHiTaHHS JiOKCUAY BYIJIELIO PalliOHAJIbHE 3HAYE€HHS TPUBAJIOCTI IUKJIy HaTHITaHHS CTAaHOBUTH 8
MicsniB. Ha ocHOBI pe3ysbTaTiB MOZEJII0BaHHS BCTAHOBJIEHO MaKCUMaJjbHe 3HaY€HHS IiJIbHOCTI (KiJIbKOCTi) CiTKU
HarHiTaJIbHUX CBEPJJIOBMH HEOOXiIHUX IJ1s1 HATHITaHHS AiOKCUAY BYTJIEL0 B Fa30KOHAEHCATHUN N1OKJIA], Ha MEXIi
[TOYaTKOBOT'O Ta30BOASHOTO KOHTAKTY. 3TiJHO i3 pe3yIbTaTaMy POBEAEHUX PO3PaXxyHKiB MaKCUMalbHe 3HAYEHHS

KiJIbKOCTi HarHiTaJIbHUX CBEPAJIOBUH JJIs1 ONHOPiIHOrO NokjIaay nopiBHIOE 6,41 (6) cBepAJIOBYH (BiZHOLIEHHS



BiZICTaHi M)XK HarHiTaJILHUMU CBEPJJIOBUHAMU 0 BiJICTaHi Mi>K BUIO0YBHUMU CBEPAJIOBUHAMU CTaHOBUTSD 1,29). ITix,
Yyac HarHiTaHHS AiOKCUAY BYTJIELI0 B HEOJHOPIIHUI 6araTorniacTOBUM ra30KOHIEeHCATHUH [T0KJIal, MaKCUMasbHe
3HAUEHHS KiJIbKOCTI HarHiTaJIbHUX CBEPJJIOBUH JOPiBHIOE 7,74 (8) cBEpAJIOBUH (BiHOLIEHHS BifjCTaHi Mix
HarHiTaJIbHUMU CBEPAJIOBMHAMU [0 BiJICTaHi MK BULOOYBHUMU CBEPAJIOBUHAMU CTaHOBUTH 0,97). 3a pesysbTaTaMu
IOCJIiZIPKEHb BCTAHOBJIEHO palliOHaJIbHE 3HAUYEHHS TEMITY BUI00YTKY IPUPOAHOrO ra3y Iif] yac HarHiTaHHs AiOKCULY
BYIJIELIO B ITOKJIA]] 3 METOIO CIIOBIJIbHEHHS HAJIXOJ)KEHHS IJIACTOBOI BOAY Ta MONEPEIKEHHS MTepPef4acHOro
00BOHEHHS BUJI00YBHUX CBEPJJIOBUH. 3TiHO 3 IPOBEEHVMU PO3PAXyHKaMU pallioHaIbHE BiIHOIMIEHHS TEMITY
BUI00YTKY IPUPOJHOrO a3y 4o TEMIy HarHiTaHHs AioKcuay Byryento ctaHoButh 0,93. Ha oCHOBI pe3ysbTaTiB
[IPOBEEHUX JOCiIKeHb TaKO>K OOIPYHTOBAHO pallioHaJIbHE 3HAYEHHS TEMITY HarHiTaHHS JiOKCUAY BYTJIELO B
ITOKJIAJ Ha [T0YaTKOBOMY Ia30BOJIIHOMY KOHTAaKTi. PaljioHasibHe BiIHOLIEHHS TEMITy HarHITaHHS AiOKCUY BYTJIELIIO
10 TEMITY BUI00YTKY IPUPOAHOrO ra3y fopisHioe 1,25. Ha OCHOBI pe3ysbTaTiB IPOBEAEHUX JOCiIPKEHD 3
BUKOPUCTAHHAM LM(PPOBOi TPUBUMIPHOI MOJI€JIi FA30KOHI€HCATHOTO MOKJIAy PO3PO6JIEHO TEXHOJIOTII MiABUILLEHHS
KoediljieHTa BUIy4eHHsI ra3y 3a BOJOHAIIPHOrO PeXXUMY IIJISIXOM HarHiTaHHS JioKCUIy Byrjewio. BukoHaHo
arpooballilo TEXHOJIOrii HarHiTaHHS JiOKCUAY BYIJIELIO 3 METOI0 PETYJIIOBAHHS O0BOJHEHHS ra30HaCUUYEHUX
iHTepBasiB NPOAYKTUBHUX TOPU3OHTIB /IJIs1 YMOB NOKJIaNy ropu3oHTy B-16 'agsiubpkoro Ha TOrasokoHeHCATHOTO
poznoBuIa. 3rifHO Pe3yJIbTaTiB AOCIIIKEHD 3aBSIKY BIPOBAIPKEHHIO JOCIIiIPKyBaHOI TEXHOJIOTI JOCATaeThCs
nifgBuUILeHHS KoedillieHTa BUIy4eHHS ras3y [oKIany ropu3oHTy B-16 Ha 2,95 %. KoedillieHT BUIy4eHHsI KOHAEHCaTy
IIpU LbOMY 30isblyeTbcs Ha 1,24 %. Pe3ysbTaTy IPOBEAEHUX AOCTIIPKEHD CBiIYaTh PO TEXHOJIOTIYHY
e(eKTUBHICTb BIPOBAP)KEHHS TEXHOJIOTII HarHiTaHHS IiOKCUAY BYTJIELIO 3 METOIO PETryJIIOBAaHHS IIPOLECy

00BOHEHHSI [IPOAYKTUBHUX [TOKJIATiB Ta 301/blIeHHS KiHI[eBOro KoedillieHTa BUTy4eHHS ByTJI€BO/IHIB.

2. The main Eclipse and Petrel hydrodynamic modeling tools from Schlumberger were used to investigate the
features of the development of a gas condensate reservoir under a water drive and to develop optimal ways to
increase hydrocarbon recovery. Using the research results, the rational value of the duration of the period of
injection of carbon dioxide into the productive reservoir at the boundary of the initial gas-water contact is
justified, which is 16-17 months. In the case of cyclical injection of carbon dioxide, the rational value for the
duration of the injection cycle is 8 months. Based on the simulation results, the maximum value of the density
(number) of the grid of injection wells necessary for the injection of carbon dioxide into the gas condensate
reservoir at the boundary of the initial gas-water contact was established. According to the results of the
calculations, the maximum value of the number of injection wells for a homogeneous reservoir is 6.41 (6) wells (the
ratio of the distance between injection wells to the distance between production wells is 1.29). During the injection
of carbon dioxide into a heterogeneous multilayer gas condensate reservoir, the maximum value of the number of
injection wells is 7.74 (8) wells (the ratio of the distance between injection wells to the distance between
production wells is 0.97). Based on the research results, a rational value of the rate of natural gas production was
established when injecting carbon dioxide into the reservoir in order to slow down the flow of formation water and
prevent premature watering of production wells. According to the calculations, the optimal ratio of the rate of
natural gas production to the rate of injection of carbon dioxide is 0.93. Based on the results of the studies carried
out, the rational value of the rate of injection of carbon dioxide into the reservoir at the initial gas-water contact is
also justified. The rational ratio of the rate of injection of carbon dioxide to the rate of production of natural gas is
1.25. Based on the results of the studies carried out using a digital three-dimensional model of a gas condensate
reservoir, technologies have been developed to increase the gas recovery factor in a water drive by injecting
carbon dioxide. The technology of carbon dioxide injection has been tested in order to regulate the watering of
gas-saturated intervals of productive horizons for the conditions of the V-16 horizon of the Hadyach oil and gas
condensate field. According to the research results, thanks to the introduction of the technology under study, the
gas recovery factor of the V-16 horizon is increased by 2.95 %. Condensate recovery factor is increased by 1.24%.
The results of the conducted studies indicate the technological efficiency of the implementation of the technology
of injection of carbon dioxide in order to regulate the process of flooding of productive reservoir and increase the
final coefficient of hydrocarbon recovery.
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