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AHHOTANUA

B aBaguaTte mepBoM Beke 3HAYMTENbHBbIC NMEPCNEKTUBBI MPHPOCTA 3aM1ACOB ra3a M KUAKHUX YIJIEBOJOPOI0B
CBfI3aHbl ¢ HeTEra3oKOHACHCATHBIMH 3aJieskaMu. /1 TaKHX KOJLUICKTOPOB XapaKTepHa MaJiasg MOIIHOCTH
He(THAHBIX 0TOPOYEK, BCJIEACTBHE Yero pa3padorka Hed T BeieTcs TOPU3OHTATbHBIMM CKBAXKUHAMU. B Takux
YCI0BHSIX THIAPOIUHAMMYECKHE HCCIEA0BAHNS CKBAKMH HA HEYCTAHOBMBIINXCS PEKMMAaX SIBJISIIOTCS CerO/IHA
Han6osee MHPOPMATHBHBIM M LEHHbBIM MeTOJOM ONpeJeJeHHs NMapaMeTPoB He(Tera3oKOHIeHCATHBIX
IJIACTOB. BBIMOTHUTL aHAJIU3 Pe3yIbTATOB IMAPOAMHAMHYECKUX HCCIE0BAHMI TOPU30HTAIBHBIX CKBAKHH
Kpaiine TpyaHo. YciaoxusaioT unrepnperanu I'IUC caenywouiue pakropbl: BTOp:keHHe ra3a B He(pTAHYIO
4yacTh, He)TH B ra3oBYyl0, Nepepacinpene/ieHle JaBJIeHHs W NPOHUIAEMOCTH B ILUIacTe MO BepTHKAIU U T.A.
Crnenuanucra no ruipoAMHAMUYECKHM HCCIEI0BAHUAM MOKET BBECTH B 3201y KIeHHE MPOSIBJICHHE TeX HIH
UHBIX 3(¢exkTOB Ha npous3BogHol bypae. BbuI0 BBIABMHYTO NpeAnoJioKeHHe, YTO YKA3aHHble BbIlIe
npodaemsl npu anaause [T C MoxkeT peliuTh TPeXMepHOe MOJeJIMPOBAHKe IVIACTOBBIX cucTeM. BBUay Toro,
4YTO B TPeXMEpPHbIC MOJECNH 3aKJIAJAbIBAIOTCH Te0J0THYecKOe CTPOCHHE KOJLUICKTOpa, IepepacrnpeieicHue
¢uron10B, a Tak:Ke MOJeJHpPYeETCs NMPOCTPaHCTBeHHas QuiIbTpanus HedTH, ra3a U BOAbI, BepOsiTHee BCEro,
BO3MOKHO € TMOMOINBI0 TAaKHX MoJeJjeil oO0OBbSICHUTHL MOBeJdeHMe KpuUBOW mnpousBoaHoii bBypae,
XapaKTepu3yolleil NapaMeTpbl CKBA)KHHbI M MIPOAYKTHBHOIO IJIAaCTA.
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Annotation

In the twenty-first century, significant prospects for the growth of gas and liquid hydrocarbon reserves are
associated with oil and gas condensate deposits. Such reservoirs are characterized by a small thickness of oil
fringe, as a result of which the development of oil is carried out by horizontal wells. In such conditions, well
testing is the most informative and valuable method for determining the parameters of oil and gas condensate
reservoirs. It is extremely difficult to analyze the results of horizontal wells well testing. The following factors
complicate the interpretation of well testing: gas intrusion into the oil part, oil into the gas, redistribution of
pressure and permeability in the formation vertically, etc. A specialist in hydrodynamic research may be misled
by the manifestation of certain effects on the Bourdet derivative. It has been suggested that the above problems
in the analysis of well testing can be solved by three-dimensional modeling of reservoir systems. Due to the fact
that the geological structure of the reservoir, the redistribution of fluids, as well as the spatial filtration of oil,
gas and water are embedded in three-dimensional models, it is most likely possible to explain the behavior of
the Bourdet derivative curve characterizing the parameters of the well and the reservoir using these models.
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BBenenue. Ilpu wuHTEpnperanuu  pe3yiabTaTOB  TUAPOJAMHAMUYECKHUX  MCCIEHOBAHUM
TOPU3OHTAIBHONW CKBaXXHHBI, BCKPBIBIICH HE(TEra3oKOHAEHCATHBIM KOJJICKTOP, TPAeKTOpHUs
KOTOPO# MPOXOIUT BOJIU3MU razo-HeTIHOrO KOHTAKTa OTMEYAETCs Y4aCcTOK MPOU3BOIHOM bypae,
KOTOPBI MOXHO OLIMOOYHO NPHUHATH 3a MPOSIBICHHE IBOMHON-NOPUCTOCTH KOJUIEKTOpa, TaK
Ha3bIBaeMblil «mpoBam» mpou3BoxHOi [1]. st Toro 4roObl wn30ekaTh OMIKMOOK IIpH
MHTEpHpETauy He0OX0IMMO 3HATh (hU3nYecKkoe 0OOCHOBAHUE TAHHOTO «IIPOBAJIAY.

Heap nccnenoBanusi. OnpeneneHne NpUUMHBL MOSIBICHUS «IIpoBajia» Ha Mpou3BoaHON bypre.
VYcTaHOBIIEHHE YCIOBMM TEPPUI€HHOIO KOJUIEKTOpA, KOIZla pagualbHbIl peXuM He Oynaer
UCK)KEH BIMSAHUEM Ia30BOM IIAIIKH.

Marepunan u Meroabl HcciaenoBaHusi. lcrnonb3oBaHbl TEOPETUUYECKUE U IPAKTUUYECKUE
pa3paboTKK B 00JACTH ra30MHAMHYECCKUX UCCIICIOBaHMI CKBaXUH [2,3,4].

B cinyyae ¢ ropu3oHTaJbHOM CKBa)XMHOM, BCKpBIBILIEH HE(QTAHYHO OTOpPOYKY BOJIM3U ra3o-
HE(TSIHOIO KOHTAaKTa, JAHHBIA «IIpOBaJ» IPEANOJIOKUTEIBHO XapaKTepu3yeT Mepexoi OT
ra3oBoil yacTu B HE(PTAHYIO, U1 KOTOPBIX XapaKTepHa pa3Hast Mbe30MPOBOAHOCTD.

V3MeHeHne [naBieHHs B KOJJIGKTOpE B OOHIEM BHAE MOXXHO OIHCaTh YpaBHEHHEM

nbe3onpoBoaHocTH [5] (hopmyrna 1).

dp k
—— =0.0002637 - ——— - V2 - 1
3t 0.000263 o Veep (1)

rae dp/dt — usmenenue naBienus, K — ga3oBas IpOHUIIAEMOCTb, () — TOPHUCTOCTD, |l — BI3KOCTH, Ct
— 00IIast CKMMAEMOCTh CHCTEMEI, V2*P — omepatop Jlammaca.

[IpuBeneHHOE ypaBHEHHE TIOKA3bIBACT, YTO B MAJIOM 00BhEME TOPOIbI JIAaBJICHUE M3MEHSETCS BO
BpPEMEHH, KaK (yHKIIHS JIOKATHHOTO TPAIUCHTA JaBJICHUS BOKPYT 3TOTO MAJIOTO 00bheMa.
k/p*u*ct — ko3 GUIHEHT THe30MPOBOAHOCTH. [Ipu oTIHYHK KO3 DHUITHEHTA TTHE30ITPOBOIHOCTH
Ha TMOPSJIOK 1 0oJjiee B Ipeesiax 3ajeKu MOXKHO YBUICTh «IIPOTH0» MPOU3BOIHOM B Tipesesnax 1 -
1.5 norapupMuUUEcKuX IUKIIOB.

B pamkax paboThI co3gaHa CEKTOpHAst MOJIeb He()Tera30KOHIEHCATHOTO TutacTa (PUCYHOK 1).

TOpeng nan [parm suu s

Pucynok 1 — CexropHas Mozeb He(hTera3oKoHIEHCAaTHOTO TIacTa



Pazmepnocts moaenmn 100 x 100 x 100 sueek. Pazmep stuerikum 10 x 10 x 0.1 m. IlmactoBoe
JaBlieHHE Ha TIyOMHe BoJoHe(TsSHOro KoHTakTa 3amaHo 250 Gap. ITopucrocts miacrta — 10%,
npoHunaemMocts 1o jarepanu — 100 m/l, mo ropuszonranu — 10 mJl. Haceimennocts 'l 1 HO
ra3oMm 1 He(TbIO cooTBeTcTBEHHO 80%. J{nmmHa ropuzonTanbHoro creoda (I'C) - 300 M, TonmuHa
HO - 6 M, Tommumna ' - 3 M, pacctosinue ot BHK 1o I'C - 4 m.

XapakTepucTUKH IiacTa U Kod((UIMEHTHl Mbe30NmpoBoAHOCTH Ta3oBoi manku (1) u
HedTsHOM oTopouku (HO) npencrasiens! B Tadmuie 1:

Tabmuma 1 — O1enka nmpe30MpOBOHOCTH Ta30BOH IIANKH U HEPTIHONH OTOPOUKH

Pt
Iponu. ([Topucrocts,Bsiskocts,| Cxxumaemocts | CxumaeMocTs | CKUMaeMOCTh [Tbe30npoBOAHOCTD,
HavaJbHOE, 2 * S0|Sg|Sw|
Gap 30d., M I.e. Ma*c |daronna, 1/T1a| mopoxsy, 1/I1a | Bogsl, 1/T1a m2/c
T'azoBast manka 250.93 9E-14 0.1 2.2E-05 3.9E-08 4.934E-10 4.1E-10 0 (0.8|0.2 1.3
Heranas 25117 | 7E14 | 01 |20E-03| 73E-00 | 4934E10 | 4110 0.8 0 0.2 0.05
0TOpOYKA

[TeezompoBoanoCcTh 'L B 26 pa3 6onbme HO. [{ns Toro 4ro0s! CHU3UTH Me301POBOAHOCTH [T
no ypoBHsi HO, natepanbHas u ropuzoHTanbHas nponunaemoctu 'l ymensiens! B 26 pas.
Wtak, monydeHsl ABe MOJeNU: ¢ pa3Hoil mbe3onpoBoaHocThio 'l u HO, a Takke ¢ onuHakoBOi
bE30MPOBOAHOCTRIO. Mogenu paccuntansl B [10O tNavigator. B o0oux Moaensix CKBaKHHA
pabotaet 1 nens ¢ nedbutom Hedru 230 m3/cyt (ra3 I'LLl He ycmeBaeT mpopBaThCcsi B CKBAKUHY), a
rocJie B TeueHue 3 JHel MpouCXOoIUT BOCCTAHOBJIEHUE AABJICHUS.

PesyabraTel mcciaenoBanusa u ux oodcyxnenue. Ilo pesynpraTam pacdyeTroB NpPOM3BENEHO

CpaBHEHHE MPOM3BOAHBIX Bypie (pucyHok 2).
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Pucynok 2 — CpaBHeHue npousBoAHbIX bypie

IIpu pa3HbIX 3HAYEHMSIX MBE30IPOBOAHOCTH ACHCTBUTEIBHO IMOSBIAETCS NMPOBAI MPOU3BOIHON
nocisie 20 MUHYT paboThl CKBaKUHBL. B ciiydae ecnu ko3 GUIIUEHTH! Tbe30IPOBOAHOCTH PABHBI,

«IrpoBajia» HET.



3akirouenue. [IpoBenenHass paboTa MOKa3bIBaeT, HACKOJIBKO CHIILHO MOXET BHJIOM3MEHUTh
MIPOU3BOJIHYIO OTIUYHME TIHE30MPOBOJHOCTH Pa3HBIX y4acTKOB Iwuiacta. [list Toro droObI
MpaBWIbHO TMpoBecTH uHTepnperanuo ['JI ropu3oHTanbHOW CKBa)KUHBI, BCKPBIBIIECH
He(TEera3oKOHJICHCATHBI  KOJJIEKTOP,  HEOOXOAMMO  HCIOJIb30BaTh  CEKTOPHBIE  HIIU
MOJIHOMACIITaOHbIE TPEXMEPHBIEC (DUITBTPALIMOHHBIE MOJIEIIH.
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