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BeepneHne

OCHOBHbIM (haKTOPOM YCMELLHOMO 3a/10XKEHMIS
000bIBAIOLLIX CKBEXKMH ABNSETCA TOYHBIA NPOrHO3
reoIorM4YecKmX XapakTepUCTVK NPOayKTUBHbIX
06beKTOB. B HacTosLLEe BpemMs Npy BypeHnmn

HOBbIX CKBaKVH JOBOJIbHO YaCTO CYLLECTBYIOLLIME
reonornyeckme Mo4en He NOOTBEPXKAAIOTCS, UTO
BIUSIET Ha NnokasaTtenin paspaboTky 3anexxen HedTu

1 rasa. BbisBneHne nokanbHbIX HEOOHOPOOHOCTEN 1
JeTanusauns 3anexu B npouecce bypeHns obycnoBum
HEOHXOOMMOCTb [OU3YHEHUS FTEONOMMN MPOAYKTUBHOIO
obbekTa. MoCTPOoeHME reoIOrMHeCKNX MOAENEN C
MCMOMb30BAHNEM CENCMNYECKMX AaHHBIX MO3BOMIIO
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Introduction

The key factor in successfully drilling a production
well is an accurate geological structure prediction
for a producing formation. Currently, new well drilling
data often disproves the existing formation models,
which undermines the oil and gas reservoir production
performance. Local heterogeneity identified through
drilling and detailing of the reservoir profile have
underlined the need to further analyze the reservoir
geology. Formation models, built with seismic data,
accurately capture the areal distribution of formation
porosity and permeability.
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noJly4nTb JOCTOBEPHOE pacrnpeneneHe no naoLam
PUNbTPaLMOHHO-eMKOCTHbIX cBoncTB (PEC) nnacTa.

XapakTepucTnka nayyaemoro o6bekrta
TeppuToprasibHO YHacTOK PadboT PacnoOMeH

B CypryTckoM 1 4aCTU4HO HImKHEBapPTOBCKOM

parioHax XMAQO TiomeHckown obnactu. INnact K1
cTpaTurpadUyeckn NPUYPOYEH K BEPXHEIOPCKIM
OT/IOXKEHNSIM BaCKOraHCKOW CBUTbI (BEPXHWUIA 6aT-
kennosen okcdopn). OTNOXKeHNss NPeaCTaBNEHDI
necyaHo-rIMHUCTO-a/IEBPUTOBLIMM MOPOAaMM C
TOHKUMM Npocnosamn yras. OcTaTky MUKpodayHbl B 3TUX
OT/IOXKEHWNSAX CBUAETENBCTBYIOT O MESTKOBOOHO-MOPCKMX
YCNOBUSIX OCaAKOHAKOMIEHWSI.

3anexxu Na1acToBble, CBOAOBLIE W IUTOOTMYECKN
9KpaHMpPOBaHHble. BepxHsaa NoacBuTa BaCtoraHCKOM
cBuTbI BKtovaeT nnacTtbl KO 3, KO 2, O 1, pasgeneHHblie
MeXxdy COboM Navkamu aprmanToB.

[11acTbl XapakTepPU3YHTCS M3MEHUYMBOW TOLLIMHON

B Npeaenax yCTaHOBNEHHbIX MPaHWLL 3a51exu.
HecTabunbHOCTb 0CaaKOHAKOMNEHWS B YCITOBUSIX
MESIKOBOAbS 0DYC0BUIA 0DBpa30BaHME OTAENbHbBIX
necyaHblIx JIMH3, He BblAep>kaHHbIX No nnoaan. Obulas
TOJILLMHA NNacToB B Nnpeaenax naowaam M3MeHseTcs
oT 53 0o 70 M. ShdexkTnBHbIE TONLWHBLI NnacTos KO

1 1 KO 2 cocTtaBmsaoT OT 2 00 18 M, pacnpocTpaHeHne
3a/1eXXen B nnaHe NOBTOPSIETCS, 3a UCK/TIOYEHMEM

Description of Studied Site

The site is geographically located in the Surgut District and
partly in the Nizhevartovsk District of the Tumen Region, of
the Khanty-Mansi Autonomous Area. The J1 stratigraphy
comprises of the Upper Jurassic (Upper Bathonian-
Callovian and Oxfordian) deposits of the Vasyugan Suite.
The deposits consist of sandy argillaceous silt with thin
coal seams. The microfaunal remains in the deposits are
symptomatic of the shallow sea water depositional setting.

The deposits are sheet-like, uplifted with an overlying seal.
The upper sub-suite of the Vasyugan Suite includes the J3,
J2, and J1 intervals interbedded with claystone sequences.

The formations show varying thickness within the
identified reservoir boundaries. Erratic depositional
patterns in the shallow water created individual sand
lenses inconsistent in size. The total formation thickness
within the site varies from 53 to 70m. The net J1 and J2
formation thickness is from 2 to 18m with a repeated
lateral occurrence of the deposits except for some
areas in the northern part. Thickness of the J2 formation
reaches 18 m, greatly exceeding the J1 upper sublayer
thickness of 1 to 8m (Fig. 1). The reservoir in the J2
sublayer is under development.

The deposits are located in the northern part of the area
confined by structural uplift.
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Puc. 1. Cxema koppensumn nnacta FO1 (NMC — MeToa NOTEHLIMAIOB CaMOMPOM3BOSTLHOM MOSSPU3aLMN)
Fig. 1. Correlation pattern for the J1 formation (SP: spontaneous potential technique)
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Puc. 2. BpemeHHas MOBEPXHOCTbL MO oTpavkaroLLieMy ropudoHTy (O KO1 1 ceveHmre cencmmyeckoro kyba
Fig. 2. Time surface of the J1 reflector and cut-away view of 3-D seismic data volume

HEKOTOPbIX Y4aCTKOB CEBEPHOW YacTu. TonumHa nnacra
KO 2 pocturaet 18 M, YTO 3HAYUTENBHO BObLLE TOSLLMHbI
BepxHero npociosd: KO 1, pasHon 1-8 m (puc. 1). B
paspaboTke HaxoanTcs 3anexb npocnos tO 2.

3anexu pacronaratoTcs B CEBEPHOM YacTy NoLLaan B
npegesiax CTPYKTYPHOro MOAHATUS.

KapTa BpeMeH 1 Cpe3 BPEMEHHOMO CENCMMHECKOro Kyba
npVBE4EHb! Ha prC. 2.

BoccTaHoBneHne 06CTaHOBOK OCaKOHaKOMMIEHUS,
OCOBEHHOCTEN CHOCA 1 aKKyMY AL OCaaKOB
Mo3BOJIMIO CO30aTb NMPeAcTaBeHe O pacnpeneneHnm
®EC nnacta no nnowagn. Ha cencMmnyeckom paspeae
Or KO1 cTpaTurpadunyeck COOTBETCTBYET KPOBIE
BepxHero nnacta KO 1. MNpocneanTb OTAebHO
OTPaXkeHNe, COOTBETCTBYIOLLEE KPOBJe niacTa O

2, HEBO3MOXXHO, TaK Kak reosiormieckme OObexTbl
ToAWWMHOM nopsaka 10 M He co30at0T B BOSITHOBOM
noJie OTAe/bHblE CEMCMUYECKIE rpaHnLbl. OTparkeHue,
BMOMMOE Ha paspese, SBASETCS Pe3y/1bTaToM
VMHTEPdEPEHLIMM BOSIH OT ABYX MAacToB. Taknm 06pasom,
MOXXHO CYUTaTb, YTO 3Ha4YEHUS S(PAEKTUBHBIX TONLLMH
3TVIX N1IACTOB HaxoasaTCs B NMPeaeiax paspeLlaroLLen
CNOCOBHOCTU cercmopasBedkn [1]. MNporHoanposaTb
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An isochron map and slice of the time domain 3-D
seismic data volume are shown in Fig. 2.

The interpreted depositional history and features

of sediment deposition and removal provide

an indication of the porosity and permeability
distribution across the area. The seismic section
shows that, stratigraphically, the J1 reflector is

at the top of the J1 upper formation. The reflection
corresponding to the top of the J2 formation cannot
be isolated since, with waves, it is not possible to
detect the geological structures with an approximate
thickness of 10m as distinct separate seismic
interfaces. The reflection event visible on the seismic
section is a composite of the interference between the
two formations. Therefore, the net thickness values
for these formations can be assumed to be within the
resolution limits of seismic survey [1]. The geological
parameters of these structures may be predicted only
for a combination of the two formations or for the
formation having the highest thickness in this area of
the reservoir. This article discusses the evaluation of
the J2 formation in this field.

J2 Reservoir Geomodelling
To build the formation model, the 3-D seismic data
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reo/I0rMYeckme CBOMCTBA TaKUX OO BEKTOB MOXXHO
TONBKO Kak CyMMapHble AaHHble ABYX NacToB UM
nnacra, TOJILLMHa KOTOPOro npeob1an0aeT B AaHHON
YyacTu 3aniexu. B ctatbe onmncaHo nporHo3nposaHmne
nnacta KO 2, KoTopbI pa3pabaTbiBaeTcs Ha JaHHOM
MECTOPOXOEHUM.

MocTpoeHue reonormyeckom

momenu nsacta o1

[nsa noctpoeHnsa moaenn niacta 6blia NpyBaeyeHa
nHhopMaumsa no 3D cencMmmnyeckomMy Kyby AaHHbIX,
nostydeHHbix B 2006 . 1 nepeobpaboTaHHbix B 2017 T.

C MCMOJIb30BAHVEM HOBbIX MPOrPaMMHbIX MPOOYKTOB.
3agada, nocTaBneHHas nepen rpynnon 06padboTku,
3aK/lto4anack B AOCTVKEHUN ONTUMasIbHOW AeTanm3aumm
BOJIHOBOW KapTWHbI B MHTEPBaUIE paspesa FopCKMX
OTNOXeHNN. CoXpaHeHE ONHAMNYECKOro avana3oHa
CENCMNYECKON 3am1cK, HEOBXOAMMOro O/19 MPOBEAEHMS
aHanmsa aTpubyToB, TaKXKe SBSANIOCH KPUTEPUEM

019 OLIEHKM KadecTBa 06paboTku. B pesynbtaTe
Ka4eCTBO MOJTYYEHHOMO Kyba MO3BOMIO BbIMOIHUTL
HameudeHHble 3aaa4qn. Ha cercMmyeckomM paspese nocne
nepeocbpaboTKM ANHAMUKA OTPAKEHUIN UMEET Pa3INYHYHO
WNHTEHCMBHOCTb. [MHaMN4Yeckune napameTpbl BOTHOBOMO
NoJIs ONMPEAENSOTCS aKyCTUHECKMM CBOMCTBaMM
MOpPOA, CNefoBaTesibHO, UCCNEA0BaHNS ANHAMUKA OatoT
npeacTaBneHme 0 reoiorn 06bEKTOB. [pK N3yHeHUN
N3MEHYNBOCTU aMMIMTYAHbIX NapaMeTPOB Mo fatepain
MPUMEHSAICH KOMMIEKCHbBIM NOOX04, BKIKOHAKOLLMIA
OETabHBIA aHaN3 CKBaXKVHHbBIX AaHHbIX. [1pK 3ToM Oblna
ncnons3oBaHa Metoauka B.C. Mypomuesa [2], koTopas
nossonnia no hopme Kprebix MNC onpeoennTb pasnnyns
B YCJ/IOBUSIX (DOPMUMPOBaHNs NnacToB (puc. 3). Ons
CO30aHVI eOMHON rE0IONMHECKON MOAENM HEODBXOOMMO
ObINI0 YCTAaHOBUTL OBLLIME 3aKOHOMEPHOCTM B YCIOBUSIX
OCaKOHaKOMNEHNS NO Pe3y/bTaTaM CENCMOPasBEaKM

N CKB2XKMHHBIM JaHHbIM. Ha OCHOBE X KOMMJIEKCHOMO
aHanmsa BblaeseHbl STanbl OPMUPOBAHNS 3asTEXN,
30HbI Pa3/INYHOrO reHe3nca, a TakKe JIoKalbHbIe
06beKTbl B Mpedenax nepcnekTBHbIX Ten. ObosHaueH
MPOTSKEHHBI KaHaU1 BDEMEHHOIO BOOOTOKA
CyOLUMPOTHOIO NPOCTUPaHNS, Hanbonee NePCNEKTUBHbIN
0719 NIoKanmMsaum CKOMEHMS yrieBoA0POA0B.

V13y4eHmne CEMCMMYECKIX OAaHHbBIX BKIIOYAO pacyeT
KapT OMHaMUYECKMX NapameTpoB B UHTepBasie Of,
KapT M30X0pP, KapT cemncModaumin n gpyrix atprnoyTos
CEeNcMMYEeCKOro BOIHOBOIO Nojis. Ha nepeom atane
OVHAMNYECKOro aHas3a 6bl1a NPeanpyHSTa nonbITka
Mo 3aBUCKMOCTW OT OHOIO CENCMMYECKOro aTpubyTa
onvcaTtb M3MEHEHKE CBONCTB MO BCEN MaoLLaan
paboT. CnenyoLmm LaroMm CTanm onmcaHme ctagumn
hOPMMPOBAHMS 3aSIEXM U MOMbITKA OOBACHUTb, C

4YeM CBsA3aHa HEBO3MOXXHOCTb MPOrHo3a Ha OCHOBE
OOHOW U3 KapT ANHaAMMYECKMX NapamMeTpoB. Ha
KapTax CEeMCMUYECKMX aTpUOYTOB BbISI0 OTMEYEHO
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volume obtained in 2006 and re-processed with new
software tools in 2017, was used. The goal of the data
processing team was to arrive at a sufficiently detailed
wave pattern for the Jurassic interval. Another indicator
of the data’s processing quality was the preservation of
the dynamic range of the seismic recording required to
analyze the attributes. Finally, the quality of the resulting
volume was adequate to meet the goals set. Following
re-processing, the seismic section has varying reflection
amplitudes. Wave amplitudes depend on rock acoustics,
thus the amplitude analysis tells us about the geology

of a site. A multidimensional approach including an
in-depth analysis of well information was used to study
the lateral change in amplitudes. The V. Muromtsev
technique [2] was applied to determine the differences in
the environment for deposition of the formations from the
shape of the SP curve. To build a single structural model,
it was necessary to extract the common patterns in the
depositional systems using the seismic and well data.
Through its holistic analysis, it was possible to identify
stages in the reservoir depositional evolution, different
genesis regions, and local features within the prospective
structures. A nearly east-west oriented, elongated short-
lived watercourse channel was indicated as the most
prospective area for hosting hydrocarbon clusters.

The seismic study included computation of amplitude
maps for the reflector interval, isochore maps, seismic
facies maps, and other attributes of the seismic signal.
The first step in the amplitude analysis sought to explain
property dispersion for the entire study area based on
one seismic attribute. The next step was to describe
the stages of reservoir deposition and attempt to clarify
the causes behind the failed estimation from one of the
amplitude maps. The seismic attribute maps showed
lateral zoning patterns. The seismic facies map showed
more distinct zone locations with structural separation
aligned along a nearly north-south direction. Facies
zones have different geological composition. Zones in the
seismic facies map were geologically classified with the
facies distinguished in the proximal, distal, and axial bar
ends. The bar system formed at a certain point in time
was further eroded and partly re-deposited by waves.

Facies change westward from the proximal to axial and
distal bar end. There are only the distal bar portions
featuring a lower thickness, porosity, and permeability in
the western part.

Similar zoning is observed in the time slices at =10
ms from the J1 reflector. Their analysis suggests that
reservoir deposition was a multi-stage process.

The seismic volume was sliced along the J1 reflector

into a similar 2 ms layers within a +£14 ms time window.
They show amplitude distribution at some point in time.
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pacnpeneneHve
30HANBbHOCTY MO NoLaaun.
Ha kapTe cencmodaummn
JloKanMsaumst 30H

bonee gBHad,
HabntogaeTcs TeHaeHUNs
pasneneHns nnowaam

B CyOMepuaMOHaIbHOM
HanpaB/EHUN.
®auyanbHble 30HbI UMEOT
pas3NYHble reosIorMyYeckme
cBoMCTBa. 30HbI Ha

KapTe cencmodhaumn

Obl/IM COOTHECEHDI

C reonorm4ecKom
MPVHAOIEXXHOCTHIO,
nosiBUIVIChb dhaumm
MPOKCHMasIbHON,
ONCTaNbHOM U OCEBOM
yacTen 6apa. baposoe
Ten0, ChopMMpPOBaHHOE

B onpeneneHHbI MOMEHT
BPEMEHW, B AasbHENLLIEM
NoaBEPr/I0Ch NEPepPadboTKe,
a TaKke ObISI0 YaCTUYHO
NepeoT/IOKEHO NOA
BO30EMCTBNEM BOTHOBbLIX

Behind-bank lagoon
sabaposan naryHa

TeYeHUN.

daummn MeHsIOTCS B The distal part of the bar

3anafHoOM HanpaseHN
OT NPOKCUMaSIbHOW 00
0OCEBOV U OUCTaNIbHOW
YyacTen 6apa. B 3anagHowm
4acTW NPUCYTCTBYIOT NLLb
OucTalbHble YacTh 6apa, A9 KOTOPbIX XapakTepHO
YMEHBLLEHWNE TONWKWH 1 yxyaweHne OEC nnacTa.
MopobHas 30HaNbHOCTL HabNAAETCa Ha cnancax
no BpemeHn =10 mc oTHocuTenbHO O HO1. 13 nx
PaCCMOTPEHUS CNEAYET, YTO (hOPMUPOBaHNE 3aIEXM
MPONCXOANIO B HECKOJIbKO 3TaroB.

Cnarcbl b1V NOJyYeHbI MYyTEM HAPE3KN CENCMUYECKOO
ky6a Baosb O KO1 ¢ MOCTOSHHBIM LLaroM 2 MC

BO BPEMEHHOM OKHe +14 MC. Ha HIX oTpaxkaeTcs
pacnpeneneHne aMnTyn, Ha onpeaeneHHbI MOMEHT
BpemeHu. Boile v Hke O BuaHa CMeLIarLLIaacs
30Ha/IbHOCTb, KOTOpast UHTEPMPETUPYETCS aBTopaMin Kak
Hann4ve cnoes — MH3 Nnacta KO 2. B panbHenwem aTa
30Ha/ILHOCTb COXPaHSAETCS, 1 BaccenH nocneqoBarTebHO
3anonHaeTcs ocagkamu. Ha cnaice 10 Mc oTobparkaeTcs
HaKomMeHe 0CaaKOoB B 3anafHO YacTu 3a1exu,
rpaHMLIa KOTOPOW Ayrov CMyCKAEeTCS B FOXKHOM
HanpaeneHun. Ha 6onee nosgHem atane hopMUpyeTcs
CEBEPO-BOCTOMHASA YaCTb 3a/16eXKW, BbITAHyTas B
cybMepuaVoHaibHOM HanpaeneHun. 1o MHeHMo
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AucTansHas Yacte bapa

The proximal part of the bar
npokcumMarneHas Yacte Bapa

ocesan YacTe bapi
The axial part of the bar

Puc. 3. KapTa cetcmodaumii ¢ BblagneHem hauyasibHbix 30H No niacty Ol
Fig. 3. Map of seismic facies with the allocation of facial zones along the J1 reservoir

The shifting zoning characteristics distinguishable above
and below the reflector are interpreted by the authors
as the J2 lens layers. This zoning continues further, and
the basin gradually accommodates sediments. The 10
ms slice shows sediments deposited in the western
part of the reservoir with its boundary flexing down
southward. At a later stage, the northeast part of the
reservoir extending in a nearly north-south direction

is deposited. In the authors’ view, the shifting coastal
line attributes to such zoning and is a critical factor in
determining reservoir characteristics. Based on this
zoning for dividing reservoir deposition into stages, the
attribute-amplitude maps by slices were converted into
the net thickness maps. The slice below the J1 reflector
was used to generate a map of the western reservoir
section and the slice above the reflector for its eastern
section, finally producing a combined thickness map for
the entire site. In this case, the correlation coefficient for
the attribute and net thickness was quite high at around
0.7. With a strong correlation between the seismic and
geological data, it was possible to create a net thickness
map for the entire area. Using the reservoir depositional
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aBTOPOB, CMELLIEHME BEPEroBOM NMMHMUM CNOCOBCTBYET
00pa30BaHMIo Takom 30HaNIbHOCTU U ABNISIETCA
onpenensaoLImMM akTopoM B MpoLecce OPMUPOBaHS
KOJINEKTOPCKMX CBOMCTB 3aN1exu. Ha ocHOBeE gaHHOW
30HANTbHOCTY PasaesieHVsl 3a1eXKu Ha aTarbl Obi
NPUMEHEH NEPECYET KapT aTpnbyToB— aMnanTya No
cnavcam — B KapTbl 3 MEKTUBHbBIX TONLLMH. o cnancy
Hmwke O KO1 Bblna NOCTpoOeHa KapTa 3anagHown Yactu
3a1exxu, no cramcy Bbiwe O — kapTa BOCTOYHOM

4acTu, B UTOFOBOM BapuaHTe noJlydyeHa 06beamHeHHas
KapTa TOJLLMH BCEro panoHa pabot. KoahduumeHT
KOpPessLMN B JaHHOM CJlydae Mexay aTpubyToM W

3P DEKTVBHBIMY TOMLLMHAMM OOCTATOYHO BbICOK Y
cocTaBisgeT NpuMepHo 0,7. XopoLlas Koppenaums Mexxay
CENCMNYECKNMM N FE0STOMMYECKMM A@HHBbIMY MO3BOMIA
MOCTPOUTb KapTbl 3MEKTUBHBIX TOMLLWH B Npeaenax
Bcel nnowaan. G nomMoLLbo Noaxoda, OCHOBaHHOIo Ha
BOCCTaHOBJIEHNN XPOHOI0rMM (hOPMUPOBAHMS 3aNEXN,
Bb1/10 ONNCAHO U3MEHEHNE Mre0NOrMYECKX OCOBEHHOCTEN
nnacTta. Pacuyet ®EC nnacta Ha OTAesbHbIX 3Tanax
06pa3oBaHns 3a1eXM 4asT BO3MOXXHOCTb MOTYyYUTb
00Uy KapTUHY UX pacnpeneneHns B npeaenax Bcem
3anexm.

s noOHMMaHns cTopun DOPMUPOBaHNS 3a1EXEN
HEOOXOAVMO TaKXE U3YHEHME KapT M30XOP MeXay
CENCMUNYECKUMU MOBEPXHOCTSMM, KOTOPbIE Aat0T
npeacTaBneHne O narepasibHbIX HEOOHOPOOHOCTSX

N N3MEHEHUN KOHpUrypaLmm o6beKTOB B NiaHe. Ha
KapTax N30XOpP BbIAEASTCA 30Hb! YMEHbBLLEHHbIX

N YBENMYEHHBIX BPEMEHHbBIX TOSLLMH, KOTOPbIE

MOrMYT COOTBETCTBOBATb MSMEHEHWNSIM OBLLIMX 1N
3(hHEKTUBHDBIX TOLLMH MiacTa. Tak, B BOCTOYHOM
4YacTu MIoLLaaV BbIAENSETCS 30Ha YMEHbLUIEHHbBIX
3HaveHun TonwwmH mexay O B n K01, koTopas
COOTBETCTBYET YBENNYEHHbIM TONLLMHAM riacTa. B
NpoLeCCe aHanmM3a KapT NapamMeTpoB ObINo caenaHo
NpeanoIoXKEHNE O HaNMNYMK B 061aCTN aHOMasbHbIX
3HaYEHUIN BPEMEHHbIX TONLLMH KaHana, MpoxXoasLero
yepes 3as1eXXb B HaNpaB/eHNX C BOCTOKA Ha 3anaf,.
[ns 6onee getanbHOMO N3yyeHns obnacT kaHana
ObINN paccyMTaHbl KapTbl cencmoddaLmin (CM. puc.

3), OCHOBaHHbIE Ha aHANN3€e N3MEHEHNS (DOPMbI
CeNCMNYECKMX Tpacc no nnouwaan. bamnskue no hopme
Tpacchl FPYNAMPYTCS B K1acChl, Nepexoq 0T O4HOM0
Kacca K gpyroMy (OUKCUpYeTCs Kak BOSMOXKHOE
N3MEHEHWE FE0SIOMMYECKUX XapaKTEPUCTUK OObeKTa.
Ha kapTte cencmodaumn B nHtepsane OF KO1 Takxe
BbIB/IEHa aHOMasIbHas 30Ha, BbITAHYTasA B TOM XKe
HanmpaBieHnn, YTO U Ha kapTe n3oxop. MNpegnonaras,
YTO B/IMSIHWE FE0TOMMYECKMX (DAKTOPOB, TaknX Kak
N3MEHEHWE NINTO0MN U TOSILLMHBI NacTa, Ha (hopMy
CenCcMOTPAaCChI SBSETCHA ONPeaestoLLMM, MOXXHO
rOBOPUTb O dhaumanbHOM N3MEHHNBOCTU CTPOEHNS
3a/1eXX1 No NoWaav U pacnpeeneHnn KnaccoB
cemcMmnyecknx auuin. Ha kapTte TonwmH (puc. 4, a)
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history approach, change in the formation structural style
was described. The formation porosity and permeability
calculated for different depositional stages revealed

the general pattern of their distribution within the entire
reservoir boundaries.

To gain insight into the reservoir depositional evolution,
the isochore maps between seismic surfaces portraying
lateral heterogeneity and variation in the horizontal
structure configuration must be studied. Regions with a
lower or higher time thickness that may be associated
with variation in the total or net formation thickness

are visible in the isochore maps. For instance, a lower
thickness area between the B and J1 reflector, which

is associated with a higher formation thickness, is
distinguishable in the eastern part of the site. Analysis of
the amplitude maps suggested that the time thickness
anomalies exist in the channel crossing the reservoir from
the east to the west. To examine the channel area more
closely, the seismic facies maps were computed (refer to
Fig. 3) from the analysis of lateral variation in the seismic
trace shape. Similarly shaped traces were organized

into classes with a boundary between the classes
differentiated by a probable change in the structural
properties. The seismic facies map for the J1 reflector
interval also revealed an anomalous region extending

in the direction similar to the direction on the isochore
map. If the geological framework, specifically, variation
in lithologic characteristics and formation thickness, is
assumed to have a critical role in determining the seismic
trace shape, the reservoir structure can be characterized
as laterally variable in facies with the spatially distributed
seismic facies classes. The thickness map (Fig. 4. a)
distinctly shows a channel (a narrow area in the central
part of the site) trending northeast to southwest.

The channel trend is also visible in the spectral
decomposition RGB map (Fig. b).

The theoretical underpinning for the channel is detailed in
depth in the literature, for example, in [3]. Coasts with the
predominant wave conditions for creating tidal channels
may have existed, as evidenced by barrier islands.

Lack of any inlets for the shoreward waves to move
through caused flooding and barrier breaking during
storms. And the structures referred to as alluvial channels
and tidal inlets formed. Channels are generally filled with
coarse sandstone (with a deposit thickness of around

1 m) overlaid with coarse and medium sand (with a
thickness up to 14 m) with sand coarseness decreasing
upward the section to the fine sand formed at the bay’s
edge. The channel is short-lived and may move along the
coast or remain in place depending on the wave pattern.
The performed analysis appears to have discovered the
channel of such genesis in the field of interest. Seismic
data were successfully applied to identify the major
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KaHdan
Channel

Puc. 4. KapTa athdexTBHbIX ToNLwmH nnacta KO1 (a) 1 aekoMnoanuys BpemeHHoro nons B nHtepsane O HO1 (6)
Fig. 4. (@) The J1 formation net thickness map and (b) Time domain decomposition within the J1 reflector interval

OTYET/IMBO BMUAOEH KaHan (y3kas 30Ha, pacnonoxeHHas
B LIEHTP&/IbHOW YaCcTV MA0Waav), MPOTAHYBLUMIACH C
CEeBEepPO-BOCTOKA Ha toro-3anan,. HanpaeneHne kaHana
TakKe NpocMmartpuBaeTcs Ha kapTe RGB cnekTpanbHom
nexkomnosuupmn (puc. 4, 6).

TeopeTnyeckne NPennocbIIKK HaNM4ng KaHana
OMKncaHbl BO MHOMVIX INTEPATYPHbIX NCTOYHMKAX,
Hanpumep B pabdoTe [3]. Moram cyulecTsoBaTh
npeacTaBneHHble 6apbePHbIMI OCTPOBaMU MOBEPEXKBS,
roe npeobnagan BOSIHOBOW PEXMM, (hOPMUPYIOLLNIA
NPUINBHbIE KaHasbl.

OTcyTCTBME MPOXOA0B, MO KOTOPbLIM MO/ Obl
NpOABUraTbCs HaMpPaBEHHbIE B CTOPOHY CyLLW BOJTHbI,
NPUBOOWIIO K 3aTOMIEHNIO U MPOPLIBY Bapbepa BO BPeMs
wTopma. Mpu 3TOM BO3HMKasIM CTPYKTYPbI, Ha3biBaeMbIE
HaMbIBHbIMW KaHas1aMu 1 MPUIIMBHBIMU MPOTOKaMM.
KaHasibl 06bI4HO 3amosiHEHb! KPYMHBIM MECHAHKOM
(TONLIMHA OT/IOXKEHWIA COCTaBNSET OKOJSIO 1 M),
NEePEKPbITbIM KPYMHOW CPEAHE3EPHUCTLIMI NecKamm
(TonwwHoM go 14 M), PasMEPHOCTb 3ePEH KOTOPbIX
YMEHBLLIAETCS BBEPX MO Pas3pedy 40 MENKO3EPHUCTbIX
MeckoB, 06Pa30BaBLUMXCH MO Kpato 3amBa. KaHan
CYLLECTBYET B TEYEHWME OMPaHNYeHHOro neproaa,

MOXET MUrPUPOBaTh BOO/b Bepera 1in 0CcTaBaTbes

Ha MecTe B 3aBUCUMOCTY OT BOJIHOBOW AVHAMUKMN.
MpeanonoXnTensHO, kKaHas Takoro reHeanca B
pesyibTaTte BbINOSHEHHOM PaboThbl Bbl1 OTKPbIT Ha
paccMaTprBaEMOM MECTOPOXXAEHUM. 10 CENCMNYECKM
OaHHBIM YCMELIHO BblAe/1eHbl OCHOBHbIE 3/1IEMEHTbI
3a/1eXXN U onpeaesneHbl NEPCNeKTUBHBbIE OOHEKTDI
pPaspPaboTKM.
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structures in the reservoir and prospective development
areas.

Conclusion

The newly identified geologic structure and improved
information about the porosity and permeability
distribution across the main production target in the

J1 formation resulted in a decision to revise the drilling
strategy within the channel area by switching to selective
development and creating a new reservoir pressure
maintenance (RPM) system based on the distribution of
reservoir characteristics.

In view of a local geological structure in form of a narrow
channel about 7 km long and 400 to 600 m wide, it

was decided to site horizontal wells transversely to the
channel with a 500 m spacing. To prevent early water
breakthrough from the RPM system, the injection wells
were evenly distributed in the channel area, considering
the well pattern in the main site. Net oil pay penetrated
by the wells in the channel much exceeded net oil pay in
the main drilling site.

It led to drilling the single bore horizontal well and multi-
stage hydraulic fracturing rather than, as is conventional
in this field, drilling the multi-bore wells. The realized
results supported the reasonableness of the decisions
made. Oil production was 77% above target.

A multidimensional approach to the deposit analysis
provided an understanding of its structure and areal
distribution of the formation porosity and permeability.
The depositional history approach proved highly efficient
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3akniouyeHue

Mo pesynbTaTam BblAeNeHMs HOBOMO re0/IOMM4YeCcKoro
obbekTa 1 yTouHeHus pacnpeneneHns ®EC ocHoBHOMO
0bbekTa paspadboTkn nnacta K01 NpuHATO pelleHve
00 M3MEHEHUI CTpaTern BypeHns Ha y4acTke
pPacnpoCTPaHeHs kKaHana, 3aK/ro4aloLLeecs B
N3MEHEHM CUCTEMbI Pa3PaboTKM Ha N3bMPaTENbHYIO

1 CO3[aHNM HOBOW CUCTEMbI NOA0EP>KAHNS
nnactoBoro aaenenus (M) ¢ y4eTom pacnpeneneHns
KOJIIEKTOPCKMX CBOWCTB njiacTa.

YunTbiBas SIOKasIbHOE PacipOCTPaHEHWE reoIorN4eCKoro
Tena B hpopMe y3KOro kaHana npoTsKEHHOCTLIO
NPUMEPHO 7 KM U1 LnpurHor oT 400 oo 600 M, 6b110
PELLEHO PA3MECTUTL MOPUSOHTASTBHBIE CKBEXKMHDI
nonepek KaHasa ¢ paccTosaHnem mexay Himm 500

M. [ng ncknioveHns NpexxaeBpeMeHHbIX MPOpPLIBOB
BOAOp! U3 cucTemsl [T opraHn3oBaHO PaBHOMEPHOE
NPUKaHANBHOE Pa3MELLEHNE HAarHETATETbHBIX CKBaXKMH
C YY4ETOM CETKMN CKB2KMH HA OCHOBHOM Y4acTKe.
HedTeHachILLeHHas TOMLWMHA, BCKPbITas CKBaXXMHAMM
B KaHase, CyLLeCTBEHHO BosblLE, YEM Ha OCHOBHOM
nnowaan 6ypenHus.

B cBa3u ¢ 3TM BbIN0 NPUHATO PELLIEHVE O MePEXOe Ha
OypeHne 0gHOCTBO/bHbIX FOPU3OHTaSTbHBLIX CKBaXKUH C
NPOBEAEHNEM MHOrOCTaAMHOIO MMApOpaspbiBa niacrta
BMECTO TPaAVLMOHHBIX Ha AAHHOM MECTOPOXKAEHNN
MHOIr03ab0VHbIX CKB2XXMH. SAEKT, NONYHEHHBIN OT
MPUMEHEHNS HOBOIO Moaxo4a, 40oKasasl NpaBUIbHOCTb
MNPUHATBIX peLleHnii. [naH no aobblve HehTW Ha JaHHOM
ydyacTke Obl/1 NepeBbINOSHEH Ha 77 %.

KOMMNEKCHbBIM MOAXOM, K U3YYEHMIO 3a/1EXKM MO3BOSI
chopmMmMpPOBaTb NPeaCTaBAeHNE O ee CTPOEHUN U
pacnpocTtpaHeHn GEC no nnowaan. MNpumeHeHre
NoAxo[a, OCHOBAHHOMO Ha OMMCaHUM XPOHOTOMM
hopMMPOBaHNSA 0OBEKTA, MOKA3as10 Ero BbICOKYH

3P HEKTUBHOCTb MPU KOSIMHECTBEHHOW OLIEHKE

reoJiorm4eCknx napamMeTpoB Ha AaHHOM MeCTOPOXAeHNN.

O6BbEKTVBHOE MNPEACTaBNSHNE O Me0IOMMHYECKOM
CTPOEHMUN NMEPCMNEKTUBHbLIX OO LEKTOB CTaSI0 OCHOBHOM
YCMELIHOrO 3asI0KEHNS FOPU30HTASIbHBIX CKBaXKUH Hal
JAHHOM MECTOPOXOEHWN.
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for numerically estimating geological parameters for this
field. Factual insight into the geological structure of the
prospective areas was pivotal to the successful drilling of
the horizontal wells in the field.
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