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AHHOTaLUUA

B cratbe npeacTaBj/ieH NnoAXxoA K moae/iMpoBaHUI0 HU3KONPOHULlaeMbIX, HU3KOCBA3aHHbIX 30H rny60KOBOAHOﬁ cbau.vm KOHycCOB
BblHOCA Ha Nnpumepe OAHOI0 U3 JINLEH3NOHHbIX YY4aCTKOB anOGCKOFO MecCTOpOoXKAeHUA, XapaKTepusyiouieroca BbiCOKUmMu tem-
namu nageHua NnpoAyKTUBHOCTU CKBAXXUH nocise 3anycKa u3 6ypeHm1. Ha paccmaTpuBaemMom y4yactKke 6ypeHMe 60onblIOro Konu-
YecTBa rOPuU3OHTAJNIbHbIX CKBAXXUH (rC) No3B0OJINIO NPOBECTU U3MepeHue cpeaHero pasmepa necyaHbix Tes. B Xoae npoBefeHHOro
uccnenoBaHuA yCtaHoBJ/I€HO, YTO CpeAHMﬁ pa3mep Ten cocraBnaer 220 M. Ha 3tane rmapoanHamuyeckoro moaenupoBaHua nony-
YeHa nyyuasa CXoAUMMOCTb NPOAYKTUBHOCTU CKBAXXUH B AUHAMUKe, 4eM NPpU CTaHAAPTHOM NoAxoAe K NOCTPOeHUto moaenu.

MaTepuanbl n meToabl rVID,pOﬂMHaMVI‘-IecKOVI mojenun, nony4yeHa nydwana CXoanmocCTb

[Mo AaHHbIM raMma-KapoTaxa 60/1bLLIOr0 KoM4YecTsa NPOAYKTUBHOCTUN CKBAXWH B AUHAMUKeE.

6J'IVI3K0paCI'I0fIO)KeHHbIX FOPU30HTaNIbHbIX CKBAXWH NMpoBeaeHa pa60Ta

Mo N3MEepPEeHNIo CpeHero pasmepa a/IMH necyaHbIX Ten. OcHoBbIBasACh KniouyeBble cnosa

Ha NMony4YeHHbIX 3Ha4eHUAX, uCccneaoBaHo nojse BepOﬂTHOCTeVI npun rOPU30HTa/IbHbl€ CKBaXWHbI, BapVIOI'paMMHbIVI aHanus, agantauyus,
BapnorpammHOM aHannse Ha 6onee KOpOTKOVI AVCTaHUMKW. YunTbiBas NPOAYKTUBHOCTb CKBAXWH, Hl/I3K0I'Ip0HVILl,aeMbIl7I KONneKTop,
HOBbI€ KOppenAunoHHbIe paanyCbl N XapaKTep pacnpeaeneHna TPpyAHOMU3BNEKaeMble 3anachbl, reosiorn4ecKoe moaennpoBsaHue,
®EC B guCTanbHOM Yactu Typ6l/ID,VITHOI'0 KOMMNJieKca, NoCTpoeHa rmapoanHamnyecKoe moaennposaHune

MOZeNb, MPUBINKEHHAA K PeanbHO reoiornu. BoinoaHeHbl pacyeTbl
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Abstract

The article presents an approach to modeling low-permeability, low-dissected zones of deep-water fan facies on the example of one of the
licensed areas of the Priobskoye field, based on a significant reduction in correlation radii. Drilling of many horizontal wells (HWs) in the area
under consideration made it possible to measure the average size of sand bodies. For a more reliable result, horizontal wells (HWs) were taken
at an enormous distance from each other and from different parts of the field. The trajectory of the horizontal part of the wells penetrates parallel
to the structural surfaces. In the study’s course, it is deemed that the average size of the bodies is 220 m. At the stage of hydrodynamic modeling,
a better convergence of well productivity dynamics was obtained than with the standard approach to building a model.

Materials and methods hydrodynamic model were performed, the best convergence of well
Based on the results gamma ray from many densely spaced horizontal productivity dynamics was obtained.

wells, work has been done to measure the average size of sand

body lengths. Based on the goat values, the probability field was by Keywords

investigated in variogram analysis at a shorter distance. Taking into horizontal wells, variogram analysis, convergence, well productivity,
account the new correlation radii and the nature of the distribution low-permeability reservoir, hard-to-recover reserves, geological

of reservoir properties in the distal part of the turbidite complex, a modeling, hydrodynamic modeling

model is constructed that is close to real geology. Calculations of the
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PacyeT CeKTOpPHbIX TMAPOAUHAMUYECKUX
moaenen

HU3KOoNpOoHMULaeMble KONNEKTOPbI XapaKTe-
pY3YIOTCA BbICOKUMMW TEMNaMu NaieHns NPoayK-
TUBHOCTM CKBAXXWH Nocie 3anycka u3 bypexus,
KOTOpblE He yAaeTcs BOCNPOU3BECTW B CTaH-
[apTHOW T’MAPOAUHAMUYECKON MOJENM 13-3a XO-
polleil CBA3AHHOCTM KONJEKTOPA B MEXCKBaA-
UHHOM NPOCTPAHCTBE.

[na oueHKM onucaHHoro B 4actn 1 [1]
[LaHHOW CTaTbM NOAX0AA NOCTPOEHUSA reonoru-
yecKon moaenu Obian BbINONHEHbI TMAPOAN-
Hamuyeckue pacyeTbl ANA [BYX BapuaHTOB
NOCTPOEHMNSA FeoNornyecknx mogenei. Mcnonb-
30BaHa mogenb TpexdasHoun dunbTpauun daio-
1aoB B cucteme HeTb-ra3-soaa. Mogenuposa-
HVe NPOBOAMNOCL B MPOrPaMMHOM KOMMNEKCE
PH-KUM (MAO «HK «PocHedTb»). B Tabanue 1
NpeAcTaBieHbl OCHOBHbIE XaPaKTEPUCTUKM CEK-
TOPHOW FrMAPOANHAMNYECKON MOAENN.

B pe3ynbTaTe CONOCTAaBNEHUA [AWHAMU-
KN 0ebuta MuaKocTM 1 3a60NHOro AaBieHus
CTaHAAPTHON MOJENW U MOAENU Manbix TeX,
NPUBELEHHOTO Ha PUCYHKe 1, yCTaHOBNEHO, YTO
MCNoNb30BaHWe MoLeny Manbix Ten obecneymn-
BaeT Heo6X0AMMbIe 0TOOPbI MUAKOCTU 1 NO3BO-
NAET AOCTUYb NYYWEN CXOAMMOCTU PACYETHOTO
3a60iHOro AaBneHns ¢ hakTMYecKUMK noxasa-
TeNsMU B INHAMUKE.

MonyyeHHble BbIBOAbI COBMNAZAAOT C BbINON-
HeHHbIMKM B paboTtax [2, 3] uccnegoBaHuaAMM
No 3KCNEPUMEHTANIbHOMY ONpPEeAeNeHnto AAUH
flecyaHblX Tei Mo AaHHbIM AUHAMUKU PaboThbl
CKBaMWH.

Bce 310 noatBepkAaeT, YTO TaKo NOAXOA,
obecneynBaer KayecTBEHHYIO agantauuio mMo-
fenei 1 No3BOMUT YNyULWINTL KA4yecTBO pacyeTa
NPOrHO3HbIX NMOKa3aTenen.

Ha 3Tane ruapoguMHamnWyecKoro mMopgenu-
pOBaHUA OTHOCUTE/bHAs OWNOKA OTKNOHEHUA
pacyeTHbIX noxasaresnein 3a60MHOro AasneHus
MOZAENU Manbix TeN OT UCTOPUYECKUX COCTaB-
nset 12 % uyepes roj 3Kcnayatayuu CKBaxuH,
B TO BPEMSA KaK Mpu pacyete CTaHAapTHOW MoO-
[eNn 3HauyuTeNbHO NpeBbIWAET UCTOPUYECKOE
u coctasnset 6onee 100 %.

Tabs. 1. OcHOBHble Xapakmepucmuku cekmopHol eudpoduHamuyeckol modenu (CrAM)
Tab. 1. The main characteristics of the sector hydrodynamic model (SHDM)

1 CpepHuin pa3mep A4eiku, m
PasmepHocTb mogenu
KonnyectBo CKBaMMH, LWT.

Cpe,u,H;m rny6|/|Ha 3aneraHua nnacra, m

2
3
4
5  HauyanbHoe nnactoBoe faBfieHune, aTm
6 CpepfHAaA npoHMLaemoctb, M/l

7

HavanbHas HedTeHacCblLEHHOCTb, 1. ef.
Bsizkoctb (nnacr. yen.), cM3
8 BOAbI
HehTm
MnotHoctb (NoB. ycn.), kr/m?
BOAbI
HehTm
rasa
10  CpeaHsAs NOpUCTOCTb, AONN €],

11 CpefHAA NecYaHUCTOCTb, JONN ef.

[leTanbHoe M3yyeHWe Teonornyeckux Ten
N CHUXEHMEe KOpPensiuMoHHbIX PajnycoB mno-
3BOJINNO A06BMUTLCA Nyylleid CXOAMMOCTU pacyeT-
HOM MPOAYKTUBHOCTU CKBAXMWH C (haKTUYeCKOn
Ha 3Tane ajanTauuu u JanbHelLero ysennye-
HWA TOYHOCTM NPOrHO3a.

Ntorn

Ha paccmatpuBaemom y4yacTKe BbINONHEHA
OLEeHKa cpeAHero pasmepa AJIMH reosiorun-
YeCKMX MnecyaHblX Ten Mo [AaHHbIM ramma-
KapoTama ropu30oHTaNbHbIX CKBaXWH.
MMocTpoeHa reosornyeckas mojenb,
NpuBMIKEHHAA K peanbHOW reonoruu, cpea-
HWIA pa3mep NecyaHbix TeN B KOTOPOW COCTaBUA
220 m. BbinonHeHbl ruapoavHammnyeckune pac-
YyeTbl HA OCHOBE OOHOB/IEHHOW reosornyeckomn
moaenu.

B pe3ynbTaTe conoctaBneHus AnHamukm febuta
UOKOCTU 1 3aB0MHOro AaBieHUs CTaHAaPTHOM

10x10x1,46
383x714%60
65
2661
259
0,52
0,52

0,33
1,77

1013
879
1,06
0,16
0,35

MOZENN U MOAENN MabIX TeN YCTAaHOBEHO, YTO
“Crnonb3oBaHWe Modenn manbix Ten obecneyu-
BaeT Heo6X0ANMbIe 0TOOPbI KUAKOCTU 1 NO3BO-
NAeT AOCTUYb Nyyllei CXOAMMOCTU PacyeTHOro
3a60iiHOro faBneHns ¢ hakTMyecKnmu nokasa-
TeNAMU B JUHAMUKE.

BbiBoabI

Ha ocHoBe HAcCTpPOWKW reonoro-ruaposnHa-
muyeckon mozenu (FTAM) Ha dakTnyeckue
pesynbTathl pa3paboTku Gonee 450 CKBAMMUH
Ha paccmaTpMBaemMOM YyyacTKe BbIMONHEHA
OLLeHKA CpefHero pasmepa [JJ/IMH reosnoruye-
CKUX MecYaHblX Tel No AaHHbIM ramma-Kapo-
Taya. OCHOBbLIBAsAICb Ha MOJIyYEHHbIX 3Haye-
HUAX, UCCNEAO0BAHO Noje BepOATHOCTEN Npu
BAapMOrpaMMHOM aHanu3e Ha 6o0nee KOpOTKOW
OUCTAHUUKU. Y4uTbIBas HOBble KOPPEenALUOH-
Hble paauMycbl U XapaKkTep pacnpeeneHus
hUNbTPALMOHHO-EMKOCTHbIX cBOCTB (PEC)
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Fig. 1. Comparison of the results of calculation of the standard model and the model of small bodies
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B AWUCTaNbHOW YacTu TypOUAMTHOrO KOMNEKca,
noCTpoeHa Mojesb, NPUGMKEHHAs K peanbHom
reonorun, CpesHuini pasmep necyaHblx Ten Co-
crasun 220 m.

CHM¥XeHMe pa3mepoB necyaHblx TeN N03BOANNO
NOAYYUTH NYYLLYIO CXOAMMOCTb NPOAYKTUBHOCTYU
CKBaXWH B [AMHamuKe npu agantauuu MTAM
paccmatpuBaemoro yvyactka. OTKnoHeHue pac-
YeTHOro 3a60MHOr0 AaBeHNs OT haKTUYECKOro
CcHu3nnocb co 100 ao 12 %, OTKNOHEeHMe pac-
YeTHbIX M (DaKTUYECKMUX noKasartenei [o6bIUYN
N0 CKBaXMHaM cocTaBuio meHee 5 %.

C yyetom  TeKyLlero npeactraBneHuns
0 reoNornyecKOM CTPOEHUM yyacTKa YToY-
HeHa Treonoro-ruApoAvHaMuyecKkas Mojaenb
U peKoMeHAOBaHa HoBas cucTema paspabot-
KW, YTO MO3BOJIUT MPOAOMKUTL PEHTabeNbHYIo

pa3paboTKy AMLEH3NOHHOro yyacTka. Tak,
Ha 2022-2024 rr. 3annaHupoBaHo 6ypeHue
8 KyCTOB, B T.4. PEKOMeHJyeTcA npoBefeHune
OMbITHO-MPOMBILNEHHBIX PABOT MO CTPOUTENb-
CTBY FOPW30HTaNbHbIX CKBaXXWH C peanu3auuen
25 cTaann ruapopaspbliBa nnacra.
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Results

In the area under consideration, an estimate of the average size
of the lengths of geological sand bodies was made according to gamma-
ray logging data from horizontal wells. A geological model close to real
geology was built, the average size of sand bodies in which was 220 m.
Hydrodynamic calculations were performed based on the updated
geological model.

As a result of comparing the dynamics of fluid flow rate and bottom-hole
pressure of the standard model and the model of small bodies, it was
found that the use of the small body model provides the necessary fluid
withdrawals and allows achieving better convergence of the calculated
bottom-hole pressure with the actual performance in dynamics.

Conclusions

Based on the adjustment of the GHDM to the actual results of drilling more
than 450 horizontal wells in the observed area, an estimate of the average size
of the lengths of geological sand bodies was made according to gamma-ray
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