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OnbIT MOAeNMPOBaHUA OTNOXKEHUN TIOMEHCKOM
CBUTbI Ha npumepe HoBoMoCTOBCKOro, 3anagHo-
HoBoMoOCTOBCKOro mectopoxxaeHnui 3anagHou Cubumpm

Kupuwes A.C., FonoBkuna M.B., Nandeposa E.10., ipyunt B.C., loueHko A.C.
dunnan 000 JIYKONN-Nuxumunpuurs «KoransiMHUMUHedTby, TiomeHb, Poccus
artem.kirishev@lukoil.com

AHHOTaUuUA

B pa6ote paccmoTpeHbl ABa MecTopoxkaeHus (HoBomocToBcKoe, 3anagHo-HOBOMOCTOBCKOE) C 3a/iexkamMu B OTNIOXKEHUSAX CPeAHei
HOpbl (TIOMeHCKaﬂ CBMTa), pacnosioXeHHble B Llanmckom Hednerasouocuom paﬁoue. Kak U3BeCTHO, 3aJieXXu NnpeumyLiecTBeHHO
KOHTUHEHTa/IbHbIX OTNIOXKEHUN UMEIOT CI0XKHOEe reosiormyecKkoe CTpOEeHUe U XapaKTepu3yrTca Cyu.l,eCTBeHHOﬁ HeOAHOPOAHOCTbIO
no paspesy, He BblAepiKaHbl N0 NaTepanyu, MMeloT B Lefiom Hu3Kue punbTpaunoHHo-eMKoCTHbIe cBoiicTBa (PEC). B pamkax pabot
no NpoMmMblilIeHHOMY NOACYETY 3anacoB Co3aHa YNCI0BaA TpPeXMepHaa reojiorndyeckasa moaesib npoAyKTUBHbIX NJ1aCTOB |'03—|'05,
B KOTOpOﬁ JIOKQ/In30BaHbl NecyaHble Tejla NepCneKTUBHbIX 06beKToB pycnoBoro reHe3uca u BbilnoJiIHeHa Ambd)epeuuuposauuaﬂ
OlléeHKa 3anacoB VB ANA PyCcnoBbIX U NoiMeHHbIX 06CTaHOBOK 0CaAKOHaKoM/eHusa.

Matepuanbi u meToabl KnioueBbie cnoBa
[laHHas moaenb NoCNYKUT 6onee HafeKHON AeTann3npoBaHHOM HedTb, CKBaXWHa, KepH, 3anacsl HedTyn, TIoMeHCKas cBWTa, NnacT,
OCHOBOW /151 BbINOJIHEHWSA NPOEKTHOTO TEXHONOMMYECKOTO JOKYMEHTa naneokaHan

Ha pa3pa60TKy MeCTOPOXAeHUA, TaKXe NO3BOJIUT ONTUMU3NPOBATb
pasmelieHne NnoOMCKOBO-pa3BeAo4HOro n aKkcnayaTayMoHHoro
NPOEKTHOro CbOH,CI,a CKBAXWH B OT/IOXEHMAX TOMEHCKON CBUTbI,
onpeaennTb TOYHOCTb 3anacos.
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Experience of modeling deposits of the Tyumen formation on the example of the
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Abstract

The work examined two deposits (Novomostovskoye, Zapadno-Novomostovskoye) with deposits in the deposits of the middle yura (Tyumen
formation) located in the Shaim oil and gas area. As you know, deposits of mainly continental deposits have a complex geological structure and
are characterized by significant heterogeneity in the section, not sustained in lateral, and have generally low filtration and capacitive properties.
As part of the work on the industrial calculation of the reserves, a numerical three-dimensional geological model of productive layers of the U,-
U, was created, in which sandy bodies of promising objects of channel genesis were localized and a differentiated assessment of hydrocarbon
reserves for r track and floodplain surgery was performed.

Material and methods implementation of the project technological document
This model will serve as a more reliable detailed basis for the for the development of deposits, as well as will optimize the placement
implementation of the project technological document for the of the exploration and production fund of wells.

development of the field, will also optimize the placement of the
exploration and production fund of wells in the deposits of the Tyumen Keywords
formation, determine the accuracy of reserves.the basis for the oil, well, core, oil reserves, Tyumen formation, layer, paleochannel
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HoBomoctoBckoe 1 3anagHo-HoBomo-
CTOBCKOE He(TAHble MeCTOpPOXAeHWs pacno-
NoXeHbl Ha TeppuTopun CoBETCKOro painoHa
XaHTbl-MaHCUICKOro aBTOHOMHOTO OKpyra.

TiomeHCKas CBUTa MeCTOPOXAEHUI BKIO-
yaeT nnactbl 10,~10,. O6uas TonuwmHa oT-
NOXEHU MeHseTcs B AuanasoHe 80-120 m,
B CpeAHem cocTaBnaa 95 m. [pOAYKTUBHOCTb
cBAzaHa ¢ nnactamu t0,—t0,. MecTopoxaeHue
OTKPbITO B 2002 1. 1 K HacToslWemy BpemeHu
pa3bypeHo 3KcnayaTauMoHHbIMK CKBaXMWHa-
MK Ha 90 % (paccTosiHWe Mexay cocefHUmun
CKBaXMHamMmn usmeHsetcs o1 500 go 1 000 m).
HecmoTpsA Ha BbICOKYIO CTeneHb WM3y4eHHOCTU
rnybokum 6GypeHnem, CylecTBylOUWMEe reono-
rMYyeckue MoAenn He no3BOAANN OOBACHWUTb
BbICOKYIO HayanbHyl0 06BOAHEHHOCTb 3KCMya-
TaLUMOHHbIX CKBAXMWH 1 pe3Koe najeHve aebuta
NPOAYKUMI 3a nepBblii TOA paboTbl CKBAMMH
B UMCTO HeTAHBIX 30HAX 3aNexen.

B pamKax npombiluneHHoro nogcyera 3ana-
COB aBTOpamu cAenaHa nomnbiTKa NOCTPOEHUA
TPeXMepHOW reonornyecKomn n rngpoanHammye-
CKOW Mogenen, KoTopbie 6yayT COOTBETCTBOBATbL
0CO6EHHOCTAM pPa3paboTKM MECTOPOMAEHUN.
B KayecTBe OCHOBbI A1 TPEXMEPHOrO reonoru-
4eCKOro MOAeNNpPOBaHNA NCMOb30BaHbl CXeMbl
YyCNOBUI OCAaAKOHAKOMNEHUA WU NPOrHoO3bl 30H
pasBuUTMA naneopycen, CO3AaHHble KOMNEKTU-
BOM aBTOpOB Ingenix Group 1 ronosHoro oduca
000 WJIYKOAN-NHMUHUPUHT» B pamKax paboTbl
Mo cneynanu3npoBaHHoi nepeobpaboTke U ne-
penHTEpnpeTaunmn ceincmopasBefoyHbIx pabor.
Ha HoBomoctoBcKOM M 3anagHo-HOBOMOCTOB-
CKOM MeCTOPOXAEHUAX BblAeNeHne y4yacTKoB
pasBWUTMA naneopycen BbINOJHEHO HA OCHOBe
KOMMN/IEKCHOro aHanu3a BONHOBOW KapTHHbI, Aie-
TaNbHOro N3yYeHWs CeAUMEHTaLMOHHBIX CPe30B
1 KapT RGB-cymmbi (o Ky6am nocne cnekrpanb-
HOV AEeKOMMNO3MLUM) COBMECTHO C aHann3om
KepHa 1 o6anka kpusbix TNC. MpoTAKEHHOCTb
naseoKaHanoB cocTaBnseT ot 140 9 km, obuwme
TONWMHbI gocTuratt 33 m [2] (puc. 1).
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Fig. 2. The result of structural modeling and discrete parameters of the geometric volume
of the channels of the reservoirs U, U,, Ug in a 3D model
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[ ] BO3BbIWEHHbLIE YHACTKK B Npefenax 03epHo-aniioBUansHoN paBHKMHL! (Bogopasaenst)

I BHYTPUAENLTOBbINA 3aN11B
[ pycna v 1enbToBble NPOTOKH

Puc. 1. ®pazmerm cxembl RGB-cymmbl Ons uHmepsana nnacma t0, 6e3 uHmepnpemayuu u ¢ 8biHeceHHol uHmepnpemayued ¢ HaHeCeHHbIMU

anemeHmamu pycen [2]

Fig. 1. A fragment of the RGB-sum scheme for the interval of the U, reservoir without in with rendered interpretation with applied channel elements [2]
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B pamkax paboT no TpexmepHoOMy reonoru-
4eCcKOMy MOAeNnMpoBaHuUo Npu nojcyere 3ana-
COB 3anexein NPoAyKTMBHOIO WMHTepBana nna-
ctoB 10,~t0, NpuMeHeH anropuT™, ONMUCaHHbINA
B pabotax [6, 7]. Huxe KpaTko npepcras/ieHbl
OCHOBHbI€e 3Tarnbl MOAENNPOBAHMSA.

CTPYKTYPHbI KapKac MOCTPOEH Mo CTaH-
AApTHLIM anroputmam. 3a 0CHOBY Bbinn B3AThI
NOBEPXHOCTW MO OTPaXalolWmnm cercMnYecKnm

55 5 53

-

HONNEeKTOpb! Naneopycen

HONNEKTOPbI NOAMEHHOM YacTK

100

HeKonnexTop

Puc. 3. lpumep paspesa kyba numono2uu
monwju nnacmos H,—0

Fig. 3. Example of a section of a lithology cube
Uy=Ug

ropusoHTam oT kposau nnacta t0, (OT T) Ao ao-
topckoro ocHoBaHus (O A).

[N Kaxporo M3 BblAENEHHbIX MO marte-
pranam o06paboTKM ceilcmMopasBeaoyYHbIX pa-
60T ManeoKaHanoB MO CKBAXUHHLIM [aHHbIM
MOCTPOEHbl KapTbl 06wmx TonwmH (puc. 26).
Mo maTepuanam Koppenauuu [Ns Kaw[oro
13 BbI€NEHHbIX MajeoKaHanoB ONpeaeneHo
NPOCTPAHCTBEHHOE MOJIOXEHNE OTHOCUTENBbHO
cTpaTurpaduyecKkor KpoBau niacta, K KOTopo-
My OH npuypoYeH. lManeokaHan MoXeT 3aHUMaTb
BCIO TOJLWMHY MAacTa, MOXeET ObiTb NPUypoYeH
K BEPXHEN WM HUKHEeW ero yactu, B COOTBET-
CTBMU C 3TUM NOCTPOEHbI JONONHUTENbHbIE MO-
BEPXHOCTW KPOBAW W MOAOLIBbI NafeoKaHanos,
KOTOpble NOCNeA0BaTeNbHO BCTPOEHbI B CTPYK-
TypHyto mogenb [4] (puc. 2a). Ha pucyHke
28 Ha npumepe nnacta 0, NpountoCTpPUpPOBaH
pesynbTaT CTPYKTYPHOrO MOAENUPOBAHWA MO-
BEPXHOCTEN PYCNOBbIX TN U UX B3aMMOYBA3Ka
B o6beme nnacta. Cneaylowwmum 31anom reono-
TMYECKOro MOAEMPOBAHUA CTANo pacnpocTpa-
HeHue napameTpa AMToNoruu n GUALTPALMOH-
HO-eMKOCTHbIX CBOMCTB B TPEXMEPHON MOoAeNN.
[na pacnpocTpaHeHus napameTpoB OT CKBa-
UH, XapaKTepuaylowmx noMMeHHble 1 pycno-
Bble 00CTAaHOBKM OCaAKOHaKonneHus, Obiin
NOCTPOEHbI ANCKPETHbIE MAapameTpbl, ONUCHIBA-
ol e reoMeTputo naneokaHanos (puc. 2r).

MoaenupoBaHue napamerpa NUTONOrUN
BbINONHANOCH No3TanHo [1]. Bnnacraxto,, 0, na-
pameTp AUTONOTMK OTCTPaWBaNCA MO CTaHAAPT-
HoW meTofuKe. Mpn MofenMpPoOBaHWUM NNACTOB

t0,, 10,, 1O, B NepByto o4epesb Bbin co3aaH na-
pameTp NUTONOMMU B NMpefenax nepcnekTUBHbIX
06bekTOB (NaneokaHanos), fajnee — BbINOA-
HEHO MOJenvpoBaHWe napameTpa NUTONOTUM
B «MOMMEHHOM» Yactu nnacta. Paspe3 kyba
auToNnorMy uHTepeana nnacros t0,—0, nokasat
Ha pucyHKe 3.

OTMETUM, 4YTO MO pe3ynbTaTtam MOAennpo-
BaHMA Kyba MTONOrUM BbisABNEHbI Naneopycna,
AN KOTOPbIX XapaKTepHO OTCYTCTBME IMTONO-
TMYECKOW CBA3W C KONEKTOPAMMW B NOMMEHHOM
yacTu. B 1o e Bpems Ans 4actu naneopycen oT-
MeyeHa IMToNorMYecKas coobLaeMocTb C Kon-
NeKTopamu NomMeHHo YacT nnacta (puc. 3).

Pe3ynbTaTbl KOMMIEKCHOTO aHanu3a AaH-
HbIX WCCNEA0BAHNUSA KepHa, UCMbITAHWA WU Npo-
MbIC/IOBOM Fe0dU3NKM MO3BONUAN YTOUYHUTb
netTpodu3nYeckyio mMoaenb MecTOpOXAeHus,
OAHAKO pasjeneHns anropuTMoB MHTeprnpeTa-
LUM ANS MOMMEHHbIX 1 PYCNOBbIX OT/IOXEHUI Mo-
NY4UTb HE YAANOCh B CBA3M C HEJOCTATOYHOCTbIO
oT6opa KepHa 13 naneoKaHanoB..

CTaTMCTUYeCKUA aHanu3  pe3ynbTaToB
pacnpefeneHns 3HayeHui Ko3adduuneHTa
oTKpbITOi nopuctoctn (Kn) M HayanbHOW He-
tTeHacbiueHHocTn (KHH), NonyyYeHHbIX No pe-
3ynbTaTaM TPEXMEpHOro MOAeNnupoBaHus, oT-
[NeNbHO MO MPOAYKTUBHON MOWMEHHOW 4Yactu
u naneopycnam nnactos 0., 10, 10, (puc 4, 5,
Tabn. 1), NoKasbiBAET, YTO OTANYMA DUNbTPALM-
OHHO-EMKOCTHbIX CBOWCTB CyLLecTBytoT. B cBA3M
C YNyYWEHHbIMWU KONNEKTOPCKMMU CBOWCTBA-
MU KONNEKTOPOB, BCKPbITbIX CKBaXMHaMM,

HHH

B

Puc. 4. Pacnpedenerue nopucmocmu no 3D-kyby 8 kaHanax (3esexsil ysem) u nolimenHol yacmu naacma (curud ysem) f0, 10, 105
Fig. 4. Distribution of porosity in the 3D cube in the channels (green) and floodplain (blue) U, U, U,
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Fig. 5. Distribution of oil saturation in the 3D cube in the channels (green) and floodplain (blue) U., U, U
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npoOypeHHbIMW B OTNOXEHWUs naneopycen,
cpeaHne 3HauyeHus NOpUCTOCT U HedTeHachl-
LWEHHOCTU B Maneopycnax Bbille, Yem B nonme
[3].

0Cco6eHHO YEeTKO pa3nnyms BUAHbI Ha TCTO-
rpammax pacnpegeneHus nopucTocT U Havanb-
HoW HedTeHacbleHHoCcTM no nnactam K0, un t0,.
«CKa4yoK» 3HaYeHWIn MOPUCTOCTU U HavyanbHOW
HedTeHacbiweHHoCTU (puc. 6) Ha rpaHuLe Bbl-
Je/eHHbIX B TPEXMepPHOM Moaenun dhaunanbHbIx
30H MOXET ABMATLCA NpenATcTBuem ans dub-
Tpauun GalMAoB B NpeAenax 3anexm.

[nA NpoBepKU r’MapoaMHAMUYECKO CBA3N
MOVMEHHOW 1 PYCNIOBOW YacTy 3anexu Bbinos-
HeH aHanu3 pesynbTatoB pacyeta 3D rugpoam-
HaMUYeCKON MOAENN Ha yyacTKe 3anexu, rae
Befercs fo6blYa HehTU U3 CKBAXUHbI B 30He
naneopycna, a 3akayka Bofbl A NOAAEPKaHUA
nnacToBOro faBfeHns OCyLLeCTBNAETCA B CKBa-
WUHY, BCKPbIBWYIO MNONMEHHbIE OTNOMEHWUS.
Ha pucyHke 6 npeacTaBneH paspes pacnpepe-
NeHNs HavyanbHoro u Tekyuwero KHH B paioHe
pobbiBatowleil cCKBaXMUHbl 9 803, BCKpbIBLUEH
pycno, u HarHetatenbHon 9 801, nonaslen
B MOVMEHHYI0 Y4acTb.

Pa3pes ruapoavHaMuyeckon moaenm Ha Te-
Kyllee coCTosiHMe pa3paboTKu LEMOHCTPUpYeT
HanuyMe TUAPOAMHAMMUYECKON CBA3U Mexay
OTNIOXEHUAMU MOWMbl ¥ Maneopycna: ymeHb-
WeHne HavyanbHoN HedTeHaCbILWEeHHOCTN B MOR-
MEHHBIX OT/IOXEHUAX, CBA3aHHOE C MuUrpayuei
HedhTM B CTOPOHY A0OGbLIBAOWEN CKBAMMHbI.
fmapoanHammnyeckas CBA3b MOMMEHHON U na-
NeopycnoBon Yact Konnektopa, no-Hawemy
MHEHUI0, MOXET ObiTb MO0 NEePBUYHON NPU He-
3HAYMTENbHOWM pa3HuLe CBOMCTB KOMEKTOPOB,
nn6o NposBNATLCA B Npouecce pa3paboTku no-
c/ie NpoBeaeHNsa rngpopaspeiBa nnacra.

OpHa M3 OCHOBHbIX LieNel BbINOAHEHHO-
ro B paMKax nogcyera 3anacoB TPeXMepHoOro
reonornyeckoro mopenupoBaHus — audde-
peHUuMpoBaHHaA OLeHKa 3anacoB pasfenbHo
B BbICOKOMPOAYKTUBHbIX YaCTAX U BMELALMX
X nopogax. B uenom no npoayKTUBHbLIM nna-
CTaM TIOMEHCKOW CBWTbl B 30HaxX najeoKaHanos
cocpepoToyeHo 12 % 3anacoB HedTu, B Mont-
MeHHbIX YacTax — 88 % [5]. PacnpeneneHune
3anacoB B MafeoKaHanax U NoMMEHHbIX 4acTAX
nnactos 10,, 10, tO, npuBeaeHo B Tabnuue 2.

MpoeeaeHHass paboTta no agantaywmm ru-
APOAMHAMUYECKON MOAENN Ha UCTOPMIO pa3pa-
60TKM NO3BOAMAA BbISBUTb YYACTKU AKTUBHbIX
0CTaTOYHbIX 3anacoB HedTU B najeoKaHanax
1 B NONMEHHbIX OTNIOXEHUSAX 1 3anNaHnpoBaTh
MeponpuATHA No AanbHenwweit papaboTke Ho-
BOMOCTOBCKOro M 3anagHo-HoBOMOCTOBCKOro
MEeCTOPOXAEHUI.

Utorm

Co3paHHas npu nojacyeTe 3amnacoB YucNoBas
TpexmepHas reonornyeckas Mofenb NpOAYK-
TMBHbIX nnactos t0,—t0; HoBomocToBcKoro u
3anapHo-HoBOMOCTOBCKOrO ~ MeCTOPOXAEHU
no3BoNuUna N0Kann3oBaTb necyaHble Tena nep-
CMEeKTUBHbIX OOGBLEKTOB PYCNIOBOTO reHesuca,
BbINONHUTL MozennpoBaHne PEC n guddeper-
LLMPOBaHHYIO OLEHKY 3anacoB AnA PycloBbIX U
NOMMEeHHbIX 06CTAaHOBOK 0Ca/KOHAKOMNEHMA.
Pesynbtathl paboTbl CTAHYT OCHOBOW A/ Bbl-
MOIHEHUA MPOEKTHOTO TEXHONOTMYEeCKoro [0-
KyMeHTa Ha pa3paboTKy MecTopomaeHui, a
TaKe NO3BOMAT ONTUMWU3NPOBATL pasmeLleHne
MOWMCKOBO-Pa3BeAOYHOr0 M IKCMIyaTaLMOHHOro
oHAa CKBAXMH.

BbiBopg

Ha ocHoBe pe3ynbTaTtoB uHTepnpertauum 3D-cen-
CMOpa3BefK1, AaHHbIX ONUCAHUIA U aHannM30B
KepHa M MpOMbICNOBON reoGu3nKyM nonyyeH

Tabs. 1. PacnpedeneHue 3HadeHull Kn u KHH 8 KaHanax u nolimeHHoU 4acmu momeHCcKux

omnoxceHud nnacmos K0, 10, 0, Hosomocmosckozo u 3anadHo-Hosomocmoscko2o
mecmopoxcoeHull

Tab. 1. Distribution of Kp and Knn values in the channels and floodplain of the Tyumen deposits

U, U, U; of the Novomostovskoye, Zapadno-Novomostovskoye

Mnact daumanbHbIn TMN Kn, 0. en. KHH, a. en.

}03 naneoKaHan 0,166 0,414
novima 0,157 0,392

0, naseokaHan 0,174 0,448
noma 0,167 0,424

0, naneokaHan 0,165 0,463
noma 0,155 0,418

B uenom no nnactam  naneokaHan 0,168 0,432

10,10,
novima 0,163 0,432

Ta6s. 2. PacnpedenieHue 3anacos 8 NaieokaHanax u nolMeHHbIX 4acmsx moMeHCKUX om/oxeHull

naacmos K0, 10, 10, Hosomocmosckoz2o u 3anadHo-Hosomocmoscko2o mecmopoicdeHud

Tab. 2. Distribution of reserves in paleochannels and floodplain parts of the Tyumen deposits

U, U, U; of the Novomostovskoye, Zapadno-Novomostovskoye

Mnact 3anacbl HedTH, %

0,4 naneokaHan 15
nonma 85

0, naneokaHan 12
novima 88

0, naneokaHan 5
nomma 95

B uenom no nnacram t0; - 10, naneokaHan 12
novima 88
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Fig. 6. Distribution of initial and current Knn in the section of wells of channel and floodplain
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OMbIT MOAENMPOBaHUA NPOAYKTUBHbLIX OTNOXe-
HWIA TIOMEHCKON CBWTbI. [peanoxeH cnocob
MOJEMPOBAHUA OTNOXEHWIN TIOMEHCKOW CBUTI
HoBomocToBCKOro 1 3anagHo-HOBOMOCTOBCKO-
ro MeCTOPOXAEHWI, NO3BONAIOLWMNA BbINOAHUTb
reomeTpu3aLumnio B pa3pese necyaHblx naseoka-
Hanos, o6nagawWmx yaydweHHbIMU GubTpa-
LIMOHHO-EMKOCTHbIMU CBOWMCTBaMU. Pe3ynbTaTbl
UMGpPoOBON MOAENM MOXKHO WCMOMb30BaTh B
KayecTBe OCHOBbI A/ OL,€HKM 3anacoB yrieBso-
[OPOAOB U /1A TMAPOANHAMUNYECKMX PACYETOB.
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Results

Conclusions

The numerical three-dimensional geological model of the productive
layers of the U,;-U, Novomostovsky and Zapadno-Novomostovsky
deposits created during the calculation of reserves made it possible
to localize the sand bodies of promising objects of channel genesis,
to perform modeling of the filtration and capacitive properties and
a differentiated assessment of reserves for channel and floodplain
sedimentation environments.

The results of the work will become the basis for the implementation of
the project technological document for the development of deposits, and
will also optimize the placement of the exploration and production fund
of wells.

Based on the results of interpretation of 3D seismic exploration, data
from core descriptions and analyses and field geophysics, the experience
of modeling productive deposits of the Tyumen formation was obtained.
A method for modeling the deposits of the Tyumen formation of the
Novomostovsky and Zapadno-Novomostovsky deposits is proposed,
which allows geometrization in the section of sandy paleochannels with
improved filtration and capacitance properties. The results of the digital
model can be used as a basis for estimating hydrocarbon reserves and
for hydrodynamic calculations.
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