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The Bazienovisuite: "
UnlockingithelPotential,

W.C. AdaHacbes, K.¢h.-M.H., E.B. [aBpunosa, E.M. BupyH (OAO
«HK «PocHedTb»), [A. KanmbIkoB, K.r.-M.H., H.C. banyuwkuHa
(Mr'Y vm. M.B. JlomoHocoBa)

B HacTosiLee Bpemsi baxxeHOBCKasi cBUTa
paccmaTpUBaeTCs Kak OauH 13 CTpaTern4eckm

BaXXHbIX OOBEKTOB [1/151 BOCIMO/IHEHWS] PECYPCHOM 6asbl
HegpTsaHov oTpacsv Poccum. OAO «HK «PocHegdTs»
BEAET MPOMBILLIIEHHYHO SKCI/TyaTaLyo 3TUX OT/IOKEHMI
Ha CasbiMckom mectopoxkaeHm (OO0 «PH-
tOraHckHeTeras») v naaHVpPyeT ee pacLLVpeHie.

B 2010 r. B koMnaHum ripuHsTa v peanamayetcs Llenesasi
VHHoBaumoHHast NMporpamma (VM) «PaspaboTka
TEXHOJIOMM OCBOEHMST KapOOHAaTHO-MIVIHUCTO-
KPEMHUCTbIX TOJILL GaKEHOBCKOM CBUTbI». B paMkax aTou
rporpamMmbl Mbl Ha4HaeM ryomvKaLmio LMKIa cTaTen,
MOCBSILLIEHHbIX BaXKEHOBCKOU cBUTe. B nepsovi Yactu
LuMKia OCHOBHOE BHVMaHwe byaeT yaesaeHo Bornpocam
reo/10rN4eCKOro U3y4eHns1 OT/IOXKEHUM, BO BTOPOM

— M171aHMpPyeTCsl PaCCMOTPEHME MPOB/IEM, CBSI3aHHbIX C
TEXHOJIOMVSIMU OCBOEHWS 1 pa3paboTKu.

Bsenenxue

BarkeHoBckas ceuta (BC) aBnseTcs ogHM 13 Hambonee
13y4aeMblX, HO MPY 3TOM HanMeHee MPeacKasyembIX
06BeEKTOB HedhTerasosov reonorim B Poccun. [JoctatouHo
CKasarb, YTO C Hayaa U3yHeHUs BaDKEHOBCKOM

CBUTLI NpoLLo yyke 6onee 50 net, 6onee 10 % Bcex
3alMLLEHHBIX AMccepTaLmi no HETAHOW reonorn
MOCBALLIEHO 3STVM OTJIOXKEHWAM. |/|CCJ'Ie,EI,OBaHI/IFI
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I.S. Afanasiev, PhD, E.V. Gavrilova, E.M. Birun
(OJSC NC “Rosneft”), G.A. Kalmykov, PhD, N.S.

Balushkina (Lomonosov MSU) POCHE®Tb

The Bazhenov Suite is now considered as a strategically
important asset in terms of prospects for the Russian Oil
industry. Rosnett is currently developing these deposits in
the Salymskoye project (LLC “RN-Yuganskneftegaz”) and
is planning its expansion.

In 2010, the company adopted the Innovative Targeted
Program (ITP) - “The Development of technology for
reclamation of carboneous argilliferous siliceous mass of
Bazhenov Suite”. As part of this program, we are starting
a series of publications on the Bazhenov formation. The
first part of this series will review the geology of these
deposits, and the second will examine the problems that
arise in connection with their development.

Introduction

The Bazhenov Suite (BS) is one of the most studied, yet
most unpredictable formations of petroleum geology in
Russia. Suffice to say that it has been over 50 years since
the Bazhenov Suite was first researched and over 10% of

all petroleum geology papers have been dedicated to these
formations. Research work is continuously underway and
new publications and studies are issued, yet all this does not
make this formation any more predictable.

Currently, over 70 deposits with industrial oil reserves
are known to exist in the BS, but well drilling aimed at
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EXPLORATION M

NPOBOAATCHA MOCTOAHHO, MOABNAOTCS HOBbIE NybGnnKaLmu,
O[HaKO 3TO He fAenaeT 6aKEHOBCKYO CBUTY 6onee
npenckasyemoi. B HacTosLLEee BpeMst M3BECTHO Bonee
70 MECTOPOXOEHUM C MPOMBILLNEHHBIMI 3aracamm
HehTV B BC, ogHaKo GypeHmne CKBaXKMH C LIENBIO
NOJTyHEeHNsT rapaHTUPOBAHHOMO MPUTOKa HETU Jaxke

B OKOHTYPEHHbIX 3a/1exXax No-npexHeEMy NPOBOAUTCS
METOOOM «ANKOM KOLLKM». MecTopoxaeHna Hedptn B BC
OTKPbIBAKOTCA ClyHalHO, YHUPULIMPOBAHHOM METOANKN
nofcyeTa 3anacos no rnacty KOy HeT. [NoaTomy BnoHe
OBOBACHMMO, HTO 1 OLIEHKN 3aracoB MOPOW pasmyaroTcs
Bonee 4em Ha nopsiaok (o1 600 MnH. oo 30 mnpa. T).
OnbIT akcnnyatauum CanbIMCKOro MECTOPOXOEHNSA
CBUAETENBLCTBYET 06 OTCYTCTBUMN HAOEXKHbLIX TEXHONOMMI
peHTabensHoM paspaboTtkn BC.

Teonorua 6aXXEHOBCKOI CBUTDI

BarkeHoBCKasa cBMTa BXOOUT B COCTaB OOHOUMEHHOMO
ropu3oHTa. OTANYUTENBHOM HYepPTOM 3TOrO MoOPU3oHTa
cunTaeTcsa BUTYMUHOSHOCTL Nopofd,. Ha bonbLuen Yactu
3anagHo Cnbunpn 6aKEeHOBCKUIN FOPU3OHT, BKIOYas
BaKEHOBCKYIO 1 HACTUHYHO TYTNIEMMCKYHO, MapbsAHOBCKY!O,
OAHWNOBCKYO, SHOBCTAHCKYIO 1 Apyre CBUTHI,
npeacTaBneH GUTYMUHO3HBIMK apruanuTamm [1].

NaTtepanbHbiMn aHanoramn BC Mo okpanHam baccenHa
SABASKOTCA HEOUTYMUHO3HbBIE 1 CTabOBUTYMUHOSHbIE
NMOPOAbl COOTBETCTBYHOLLMX YaCTeN OaHWUNOBCKOM (Ha
ceBepo-3anafe), AHOBCTaHCKOW (Ha CEBEPOBOCTOKE),
MapbAHOBCKOW (Ha BOCTOKE U tOre) 1 OpYrAX CBUT.

Mopoap! cobecTeeHHO BC noacTunaroTes NpnbpexHo-
MOPCKUMM 1 MOPCKUMM OTIOXKEHUSMM abanakcKow
WNN FTEOPIMEBCKOM CBUT, OTPaXKAIOLLMX MPOLECCH!
MOCTEMEHHOr0 3aTOMNAEHNUS TeppUTOpUN 3anagHom
Cwvbupu B no3gHel tope. IepekpbiBaroTcs

NeCcHaHOr IMHUCTbIMU KIIMHO(OPMHBIMU OTNIOXKEHMSIMIA
HXKHEro Mena. HakonneHne nopop, B cocTase
6a>XeHOBCKOro ropuaoHTa 0TBeYaso YCNoBusiM
MaKCUMasbHOW NO3AHEOPCKO-PaHHEMENOBOW
TpaHCrpeccur MOPCKOro baccenHa, NnoLaab 3epkana
BOIbl KOTOPOro gocTurana 2 MiH. Km2,

Bo3pacT 6UTYMMHO3HbIX MOPOA pa3nnyeH. 3anagHee
LleHTpaIbHOro NMons pas3BuTus oTnoxenun 5C
NPOVICXOANT NMOCNEN0BATENIBHOE OMOJSIOXKEHME
OUTYMUHO3HBIX MOpPO[, OT TUTOHA A0 roTepuBa. JTa
NHdopMaLVa faeT NPeACTaBNeHNs O ANHAMUKE PasBUTAS
BaKeHOBCKOro baccenHa, YTo HEOBXOAUMO YHYUTLIBATH
NpW KOPPEeNALLN Pa3pe30oB BUTYMUHOSHBIX MOPOS, U1
(haupmansHbIX MOCTPOEHNSAX.

BC xopoLuo npocnexxnsaeTcd no narepanv un
pacnpocTpaHeHa Ha TeppuUTopun naowanpto 6onee 1
MJTH. KM? npu TonwmHe ot 10 fo 60 m (B cpegHem 30 M),
B HekOTOpbIX Cyyasix, B Tak Ha3blBaEMbIX «aHOMasTbHbIX
paspesax» bC, TonwwmHa gocturaet 100 m 1 6onee.
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guaranteed production of oil even within the limits of
contoured proven fields is still done by wild cat drilling.
Oil deposits in BS are discovered by chance, there is no
unified method of reserves calculation for Jug bed. That
explains why the estimation of reserves sometimes varies
by orders of magnitude ranging from 600 min upto 30
bin. t. Operational experience at the Salymskoye deposit
indicates of the absence of reliable technologies for
profitable development of BS.

Geology of the Bazhenov Suite

The Bazhenov Suite is part of the layer with the same
name. Bituminosity of the rock is considered to be the
horizon’s distinctive feature. For the larger part of Western
Siberia, the Bazhenov horizon, including Bazhenov Suite
and, partly, Tutleim, Maryan, Danilov, Yanovstan and other
formations, are represented with bituminous argillites [1].

Lateral analogues of the BS in the outskirts of the
Suite are non-bituminous and low-bituminous rock
of the respective parts of the Danilov (north-west),
Yanovstan (north-east), Maryan (east and south) and
other formations. BS rock itself is underlain with littoral
and marine sediments of the Abalak and Georgievsk
formations, which reflect the processes of the gradual
marine incursion of Western Siberia during the late
Jurassic period.

They are overlayed with sandy-argillaceous clinoform
sediments of the lower Cretaceous. Accumulation of
rock within the Bazhenov horizon corresponded to the
conditions of maximal transgression of the sea Suite
during late Jurassic — early Cretaceous period, when the
water surface area was as large as 2 min. sg. km.

Bituminous rock varies in age. To the west of the central
BS sediments development, bituminous rock is gradually
younger, from Tithonian to Hauterivian. This information
shows the dynamics of Bazhenov Suite development,
which should be considered when correlating bituminous
rock sections and facies construction.

The BS is well traced by lateral and spreads over 1 min
sg. kmin area, 10 to 60 m in thickness (average 30 m).

In some cases, referred to as “anomalous sections”,
thickness of Suite reaches 100 m and more.

Deposits grow deeper from southern parts of West-
Siberian plate to the northern. Formation roofs lie at 600 m
minimum, 3800 m maximum.

The bituminous and organic-rich rock is often referred to as
“black shale”, but relating to BS, “bituminous argillite” serves
as the established term: it was initially used to outline the
significant difference of BS rock from the host rock [2].

The lithology of BS is determined by ratio of biogenic and
terrigenous constituents (fig. 1). Biogenic components
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[ NyOuHbI 3aneraHns OTIOXKEHWI BO3PaCTakoT B
HanpaBfeHnn OT KOXKHbIX YacTel 3anagHo-Crnbupckom
NAUTbI K CEBEPHbIM. MUHUMasbHbIE OTMETKM KPOBN
cocTtaBnsatoT 600 M, MakcumassHsle — 3800 M.

Onsa BUTYMUHOSHBIX 1 0B0raLleHHbIX OPraHUHECKUM
BELLECTBOM MOPO[, HaCTO UCMONb3YeTCS TEPMUH
«4epHble cnaHLpl» (black shales). MpumeHnTensHo K BC
YCTOSIBLUMMCS TEPMMHOM OCTaETCA «OUTYMNHO3HBIN
aprunnT». TEPMUH 3TOT M3HAYaIbHO NCMOb30BaCA
0151 TOro, 4To6bl MOAYEPKHYTh CYLLIECTBEHHOE OTNNYNE
nopog 6C oT BmeLLatoLmx [2].

OBbem nop Keragen Keporew
Void 184 2:60,4,
2,5 |15

——r

content

KpemHesem, Carbon FnuHB Muput
kapBonar 2274, — Pyrite 1-5 ¢,
Silica, clay % % 20 2,5

Puc. 1. MnHepanbHO-KOMMOHEHTHAaA MOAESTb
6a>keHOBCKOM CBUTHI (paroH geAatensHoctn OO0
«PH-lOraHckHedTeras»)

Fig. 1. Mineral component model of the Bazhenov Ba-
sin (operations area of LLC “RN-Yuganskneftegaz”)

CoctaB nopopn BC onpenensieTcs COOTHOLLEHMEM
O1OreHHON 1 TEPPUrEHHOM cocTaBnsaroLmX (puic. 1).

K B1OoreHHOM COCTaBNAIOLLEN OTHOCSTCS KPEMHESIEM,
cnaraBLUWIA CKENETbI U PaKOBMHbI OPraHM3MOB,
KEpOreH, KOTOPbI B HEKOTOPbIX Cly4asix MOXeT
3aHMaTb BOMbLLYIO YacTb 06bemMa Nopodpl, MHOrOa
TakKe NopoaocodpasytoLLee 3Ha4eHe NpUodbpeTaeT
kapboHaTHbIN MaTepuan. KapboHaTHble nopopbl

B cocTaBe BC MoryT ObITb HECKOMBbKMX TUMoB. K
MepBUYHbIM BUOrEHHbIM OTHOCSTCS KapboHaTbl,
chnararoLme ocTaTku neneuvnon, hopammHndep,
racTponom, TeyTua, KOKKonMTodopua 1 NenneToBbIX
0bpazoBaHui [3]. 3TO MOryT ObITb OPraHoOreHHble
MOCTPOVKI MO3AHEOPCKOrO 1 PaHHEMENIOBOIrO BO3pacTa,
KOTOpble (hOPMNPOBANUCH B Hanboee MeNKOBOAHbLIX
4acTHAX CYLLECTBYIOLLErO B TO BPEMSI MOPCKOIro bacceinHa.
KapboHaTHble Nopoapl MOTYT SBMSTHCSH BTOPUHHBbIMM
MO OTHOLLEHMIO K MEPBUYHBIM BMOrEHHO-KPEMHUCTBIM.
BriomophHas cTpykTypa nopod npu kapboHaTusaumm
COXPAaHSAETCS, HO KPEMHUCTbLIN COCTaB MEHAETCS Ha
KapboHaTHbIN. BTOpunyHble KapboHaTbl ABMAAIOTCS
NPOOyKTaMn XEMOrEHHOIO 3aMeLLIEHNSI.
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are silica originated from organic skeletons and shells,
kerogen which in some cases may take up the larger
part of the rock mass; carbonaceous material may

also bear rock-forming significance. Carbonaceous

rock within BS may be of few different types. Primary
biogenic carbonates are those remnants of pelecypodae,
foraminifers, gastropods, teuthidae, coccolithophorae and
pellet formations [3]. These could be organic formations of
the late Jurassic and early Cretaceous age, which formed
in shallow areas of the sea Suite which existed at that
time. Carbonaceous rock could be secondary in relation
to the primary biogenic siliceous rock. Biomorphic rock
structure during carbonatization remains, but the silicate
composition changes to carbonaceous. The secondary
carbonates are products of chemogenic replacement.
Fragmental material is mainly represented with
argillaceous minerals, which were removed into the Suite
from the adjacent land areas - the Ural plane on the west
and the middle Siberian plane on the east, the Kazakh
highlands on the south and the Altay-Sayan highlands

on south-western edge of the plate (fig. 2). The remote
location of the displacement sources from the central
part of paleoSuite determined the income of terrigenous
material into the central part of the Suite, primarily as part
of argillaceous fraction.

Pyrite is also a stable component of the rock. With that,
pyritization of a few stages is identified. Earlier generated
pyrite is present in finely dispersed and forms tight organic
mineral complexes with kerogen. Pyrite of later generation
is unevenly developed and forms interlayers and lentils few
centimeters in size.

In the general case, organic matter of BS, which in
some interlayers reaches 60% of volume and more,

has a primary nature and is related to vital activity of
phytoplankton, algae organisms and surface vegetation.
With that, marine sapropel matter (primarily skeletonless
organisms — bacterial and algal) is most typical for the
central areas of the Suite, whereas closer to its edges,
share of surface organic matter increases. These
conclusions are proved both by coal petrography and
geochemical methods. Remainders of vitrinite are typical
for outlying regions of BS sediments. The characterizing
feature is increased organic content of the rock from the
Suite base up towards its roof.

Along with high content of organic matter in the rock,
increased concentration levels of many elements are also
determined, such as Mo, U, V, Cu, Zn, Ni, As, Sb, Se, Ag,
Au, Ba, Br. Their distribution along the section correlates
with that of organic material. This increased concentration
of microelements are normally explained by concentrating
capacity of plankton life that had inhabited the ocean
waters [4]. While describing the BB rock, the authors had
found remnants of bivalve benthos organisms in many
areas (fig. 3).
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Pwuc. 2. MNaneoreorpacuyeckana kapta 3anagHoun
Cnbupv B No3gHEBOMKCKOE BpemA [3]:
naseoreorpahuyeckme 0OCTaHoBKW: 1 — niaro,
Haropbs, FOpHbIe 061acTy (6onee 600 M); 2 — obnactu
OeHynaLmn (xonvmetoe nnato) (200-600 m);

3 — anioBMasIbHO-03ePHO-B0N0THaSA paBHKHa (0o 200
M); 4 — MapLK, aryHbsl; 5 — BEPXHSSA CyOnIMTOpasis;

6 — cpenHssa cybmToparb; 7 — HAXKHSS CyOnmMTopasib;
8 — ncespobaTuanb; rpaHUpl: 9 — 3ananHon Crbrpu;
10 — GUTYMUHOSHBIX OTIOMEHU; 171 — aHOMaSIbHbIE
pPaspesbl; OpraHUYeCKEe OCTaTKM:

12 — kokkonmTohopuapl; 13 — paguonspum; 14

— 6enemMHTLI; 15 — aMMOoHUTBI; 16 — aByCTBOpYaThIE
MOJIIKOCKW; 17 — chopammHmudEps!

Fig. 2. Paleo-geographic map of Western Siberia in
late Volgian period [3]:

paleogeographic situations: 1 — plateaux, highlands,
mountain areas (over 600 m); 2 — denudation areas (hilled
plateau) (200-600 m); 3 — alluvial-lymnetic-swampy plane
(up to 200 m); 4 — marshes, lagoons; 5 — upper sublitto-
ral; 6 — medium sublittoral; 7 — lower sublittoral;

8 — pseudo-bathyal zone; borders: 9 — of Western Siberia;
10 — of bituminous sediments; 11 — anomalous sections;
organic fossils: 12 — coccolitoforae; 13 — radiolariae; 14
— belemnites; 15 — ammonites; 16 — bivalve mollusks; 17
— foramineferae
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It is presumed that conditions of sedimentation in the
Bazhenov Suite where characterized with sulphureous
contamination of bottom waters. However, the first
discoveries of burrow traces in high-carbon Bazhenov
rock (Corg=10.5%) in the south-east of the plate near
the Tomsk region signify that “we must concede the
presence of areas with low oxygenation below the
sedimentation surface — water in abyssal troughs at

the bottom of Bazhenov sea” [5]. Discovered traces of
burrow organisms, remnants of benthos fauna and various
geochemical indicators show that at least periodically,
near-bottom layers of the Bazhenov sea were free of
sulphureous contamination. The authors believe that the
Bazhenov sea was rather shallow. Its indication is the
difference in deposit depths of undoform and fondoform
parts of Achim clinocyclites (200-300 m), which filled the
Suite later.

0il hearing capacity

The history of combined development of Bazhenov and

Abalak complex of BS deposits in the central part of

Western Siberia proves its distinction from traditional

reservoir development. Above all, the following features

should be noted:

» Uneven distribution of wells with high initial flow rate
across the area, and the rate may vary a significantly
from a few tons per day to few hundred.

» Wells with oil inflow are characterized (though not
always) by high temperatures and anomalously high
formation pressure (AHFP), which may exceed
hydrostatic pressure by 1.8 times. This signifies, firstly,
of significant oil reserves which led to autofluidal
fracturing of the reservoir and an increase in pressure,
and, secondly, of a potentially high oil recovery
factor (ORF).

» Significant increase in well flow rate after
hydrofracturing (HF).

» Quite steep productivity decline: during the space of
a year the flow rate may drop significantly. With that,
inflows of the main producing reservoir, CB1
(Carbonaceous bed), at Bazhenov-Abalak formation
at the Salymskoye deposit may be sustained at 10 t/day
level for a few decades.

According to the analyses of hydrodynamic research
(HDR) on the wells of Salymskoye deposit conducted
by S.G. Volpin and L.V. Zakrichniy (OJSC “VNIIneft”),
the BB should be considered as stratum composed of
reservoir intervals, which feed oil from the reservoir into
the well and a matrix which feeds oil into these reservoir
intervals. These conclusions were announced in the
report “Determination of reservoir types in sediments of
the Bazhenov Suite based on HDR data (Salymskoye
deposit)” during the work seminar “Oil and gas bearing
capacity of Bazhenov Suite sediments: problems

and solutions” (CSTC OJSC “NC Rosneft”, Moscow,
December 18, 2008). Based on the assessment of S.G.

www.rogtecmagazine.com



Puc. 3. CkonneHna pakoBnH 6EHTOCHBLIX OPraHU3MOB B OTSIOXKEHUAX
6a>XEeHOBCKOWN CBUTbI, BCKPbITbIX HA CasibiIMCKOM MECTOPOXAEHWM

Fig. 3. Accumulations benthos organisms’ shells in sediments of the Bazhe-
nov Basin found at Salymskoye deposit

O61OMOYHbIM MaTepran NpeacTaBeH B OCHOBHOM MIMHUCTLIMW MUHEpaiamu,
KOTOPbIE CHOCUIMCL B 6ACCENH C MPpUNeraroLLen CyLIn;: YpanbCKor PaBHMHBI Ha
3anane, CpeaHe-CrnburpcKom paBHYHbI Ha BOCTOKE, Ka3axCKol BO3BbILLEHHOCTU
Ha tore 1 Antae-CasiHCKOWM BO3BbILLEHHOCTY Ha FOro-3anadHOM OKOHYaHWUN MUTbI
(pvic. 2). YaaneHHOCTb MCTOYHMKOB CHOCA OT LIEHTPasTbHbIX YacTel naneobaccerHa
onpenenuna nocTynaeHne TEPPUrEHHOrO MaTeprana B LIEHTPabHYHO HacTb
BacceliHa NperMyLLIECTBEHHO B COCTaBE MMHUCTON dhpakLmm.

[MpUT TakKe SBNSETCS MOCTOSAHHLIM KOMMOHEHTOM nopof,. [pu aTom
yCTaHOBMEHa NMPUTU3aLMSa HECKOMbKMX cTaaui. [MNinput Bonee paHHen
reHepaumn NPUCYTCTBYET B TOHKOOMCMIEPCHOM hopMe 1 06pasyeT MPOYHO
CBs13aHHble C KEPOreHOM OpraHOMUHeEPasbHble KOMMEKCHI. [puT 6onee
NO34HeN reHepaummn pasBuUT HEPaBHOMEPHO 1 06pa3dyeT NPOCION U NIMH3bI
TOJ'ILLI,I/IHOI7I B HECKOJIbKO CaHTUMETPOB.

B o6uiem cnydae opraHnyeckoe BellectBo bC, konmyeCcTBO KOTOPOro B
OTAENbHbIX Mpocnosx gocturaeT 60 % 1 6onee No 06beMy, UMEET MEPBUHHYIO
npupoay 1 CBSA3aHO C XU3HEOEeATeNbHOCTbIO (UTOMIAHKTOHA, BOLOPOCTEBbIX
OPraHM3MOB 1 HA3EMHOW PaCTUTENBHOCTU. [pn 3TOM MPENMYLLIECTBEHHO
MOPCKOe canponefieBoe BELLECTBO (B MEPBYIO 04epeb, OeCcKeneTHble
opraHnambl — 6akTepuasbHbIe 1 BOJOPOCEBbIE) XapaKTepHO A5 LIeHTPasbHbIX
obnacTten baccerHa, Torga Kak npu nNpUbamKeHUn K OKpPanHHbIM YacTsiM

B COCTaBe OpPraHMYeCcKoro BelLecTBa OUKCUPYETCH YBENNYEHNE OO
Ha3eMHOW NYMyCOBOW OpraHnKn. 3T BbIBOAb! MOATBEPXKAAITCS Kak
yrneneTporpauHecKMI, Tak 1 rEOXMMNYECKUMM MeTodamn. OcTaTkm
BUTPUHUTA XapaKTepHbl 4151 OKPanHHbIX PanoHOB PaCrpOCTPAHEHWS OTNIOXEHNI
BC. XapakTepHo 0COBEHHOCTLIO ABMAETCA YBENMHEHNE COOEPKAHNSA B
NMOPOAAx OpPraHN4eCcKoro BeLLeCcTBa OT MOAOLLBLI CBUTLI K KDOBJE.

Hapsay ¢ BbICOKMMKM COOEPKaHNAMMN OPraHNYECKOrO BELLIECTBA B MOPO4ax
YCTaHOBSEHbI MOBbILLEHHbIE KOHLIEHTpaL MHOMMX anemeHToB: Mo, U, V, Cu,
Zn, Ni, As, Sb, Se, Ag, Au, Ba, Br. Pacnpepenere nx no paspesy KoppeapyeT

www.rogtecmagazine.com
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B PA3BEOKA

C pacnpefeneHnemM opraHM4ecKoro BeLLECTBa B
nopopax. MNoBbILLEHHbIE COOEPXaHUS MUKDOSIEMEHTOB
Yalle BCero 06bACHAT KOHLEHTPALMOHHOM yHKLMEN
MNAHKTOHHbBIX OPraHM3MOB, 3aCENSBLUNX BOAHYIO TOSILLY
[4]. Mpw onuncaHumn nopof BC Ha MHOMMX NAoLWaasax
aBTopamu 0BHapYy>KeHbI OCTaTKM ABYCTBOPHATbLIX
BEHTOCHbIX OpraH1M3moB (puc. 3).

CHMTaeTCﬂ, YTO yCNnoBUA OCadKOHaKorijieHn4 B
BarkeHOBCKOM BaccenHe XxapakTepu3oBa/ICh
CEepPOBOAOPOAHBIM 3apadkeHNeEM MPUAOHHbIX BOA,
OpHako NepBble HAXOAKW CNefoB NOEAOB B
BblcokoyrnepoancTbix (Copr = 10,5 %) BaxKeHOBCKMX
nopodax Ha oroBOCTOKE MUThI B panoHe TOMCKOM
o6nacT CBUAETENBCTBYIOT O TOM, HTO «MPUXOANUTCS
[onyckaTtb Hain4mne y4acTtkoB CO cnabbim KNCNopOo4HbIM
HaCbILLIEHMEM HIKE MOBEPXHOCTM 0Ca0oK — BoJa B
rNy6OKOBOAHBIX BNagmHax Ha AHe 6a>KeHOBCKOro
Mops» [5]. Haxoakn cnenos 3apbiBaOLMXCA
opraHuaMoB, OCTaTku 6eHTOCHONM dayHbl, pasnnyHble
reoOXMMNYECKNE MoKasaTenn yKasblBatoT Ha, Mo
KpariHe Mepe, NepnoanyHecKoe OTCYTCTBUE YCOBUN
CEpPOBOAOPOAHOIO 3apaXkeHnst B MPULOHHbIX CMOSX
Ba>XEeHOBCKOro MOpS.

MO MHEHWIO aBTOPOB, HaXKEHOBCKOE MOpPE BbIIO
OTHOCUTESJIbHO MENKOBOOHbIM. O6 aTom CBMOETENBbCTBYOT
PasHOCTU ry6uH 3aneranns yHA0HOPMEHHON 1
doHOOPOPMEHHOM HaCTEN aHMMOBCKUX KITMHOLMKIIUTOB,
3anoHMBLLMX 6acCerH No3aHee, KOTOPbIE COCTaBAST
200-300 m.

HethTeHoCHOCTD

VicTopusi COBMECTHOM pa3paboTKy HaKEHOBCKO-
abanakckoro kommnekca 3anexen bC B LeHTpanbHOM
YacTu 3anagHon Crbupn NokasbIBaeT, YTO OHa
OTNMHaETCA OT PasdpaboTKM TPAAVLIMOHHBIX KOSITEKTOPOB.
Mpexxae Bcero He0bXxo0aMMO OTMETUTb CNeayoLLME
OCODEHHOCTW.

» HepaBHOMEpPHOE MO NoLLaay pacrnpegeneHue
CKBaXKMH C BbICOKNM Ha4anbHbIM AedunToMm. [Nprdem
pasHuLa B ebuTax MOXET COCTaBATb ABa nopsigka: oT
NepBbIX TOHH B CYTKW 00 HECKOJIbKMX COTEH.

» CKBaXXWHbI C MPUTOKaMN HeTU XapaKTepuaytoTcs (HO
He Bceraa) MOoBbILIEHHbIMM TeMnepaTypamn 1 aHOMasbHO
BbICOKVM MNacToBbiM gasneHnem (ABI), kotopoe
MOXET MpeBbILLIaTb rapocTaTdeckoe B 1,8 pasa. 910
CBWOETENbCTBYET, BO-MEPBbIX, O HANMMHUM SHAYUMbIX
3anacoB HeOTW, NPUBEALLINX K aBTO(DIHOMA0PA3PbIBY
nnacTa v MoBbILLEHWIO OaBNEHNS], BO-BTOPbIX, O
noTeHUManbHO 60MbLLIMX KO3MMULIMEHTAX U3BNEHEHS
HedbTn (KVH) Ha ynpyrom pexxmnmMe pa3paboTku.

» CyLLECTBEHHOE YBENMYEHNE 0EOUTOB CKBaXKWH MOCNE
npoBeneHns rmapopaspbisa nnacta (FPr).

» [locTaTo4HO pe3kunii cnag Npon3BoaNTENBHOCTH
CKBa>KMHbI: B Te4eHMe roga AeduT MOXKET CHU3NTLCS

Ha NOPSAOoK. [py 3TOM MPUTOKM U3 OCHOBHOMO
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Volpin, oil-producing intervals account for 30% and matrix
for 70% of oil production.

The main objective for the study of oil bearing capacity is
obtaining information on the oil producing zones of the
Suite. Having had no opportunity to study them from core
sampling, the geologists had developed about ten models,
which would explain the reservoir type and processes of
its formation. Unfortunately, none of these have proven
reliable so far. At the same time, analysis of formation
mechanisms for BB rock capacity is impossible without
the creation of a proper geological sediments model which
would consider a variety of factors, the main ones being
the processes of transformation of themineral and organic
rock during the collection of sediments, diagenesis and
katagenesis. Another complicating issue is the formation
of fractures and colmation during technogenic intervention
to the rock while drilling and raising core columns to

the surface. The task of determining and correlating

rock types is even further complicated by the fact that

BB sections characterized by the core vary significantly
even in neighboring wells. The sediments containing
commercial oil deposits which have a “non-traditional”
composition of reservoir rock, require specially developed
methods of study. Such complex methodology does not
exist at this time.

Qil producing zones of the BB have limited distribution
across the area and are uneven across the section, their
thickness being from the first few tens of centimeters to a
few meters. Studying these intervals presents a problem
due to the fact that fractured, foliated rock is practically
impossible to extract as full core samples: they crumble
and come out as sludge or rock fragments. Therefore
studying these oil producing intervals from core samples is
impossible, and their permeability and porosity properties
(PPP) can only be assessed based on geophysical survey
(GPHS) data. Moreover, permeability evaluation can only
be done by hydrodynamic research (HDR) data.

The main issue of developing oil deposits in the BB

is the low ORF. Currently, the oil recovery factor from
the reservoirs of thedug bed of Bazhenov Suite at
Salymskoye deposit, calculated based on unobvious
method is about 7%. Increasing oil recovery remains the
main issue for the Bazhenov Suite. With that in mind,

the primary interest lies in already formed oil deposits,
which could be extracted using “traditional” methods. At
a later stage, development focus could shift to mining the
entire bed charged with oil during thermal destruction of
kerogen.

Deliverability

Fractured cavernous carbonaceous sediments could

be the primary producing intervals of Bazhenov-Abalak
formation. The second type of reservoir could be fractured
or foliated bazhenovites, formed primarily with kerogen
and silica. The porosity of these beds, based on various
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npoayktneHoro nnacta KCy (kapboHaTHbIM Cnom)
HakeHOBCKO-abanakckoro kommnnekca Ha CanbIMCKOM
MECTOPOXAEHNM MOTYT MOoAAepKMBATLCS HA MPOTSXKEHWN
HECKOMNbKMX OECATKOB NeT Ha ypoBHe 10 T/cyT.

CornacHo aHanunay aHHbIX MOPOAVHAMUHECKNX
ncenegoBaHui CKBaXKMH Ha CanbIMCKOM
MecTopoXxaeHuK, nposeaeHHbIX C.IN. BonbnHbIM U

J1.B. BakpuHuyHbeim (OAO «BHWHedTs»), BC cnenyet
paccmaTtpurBaTh Kak TOJSILLY, COCTOSILLYIO U3 MHTEPBaIoB
KOJIIEKTOPOB, OTAAOLLMX HEDTb 13 NAaCTa B CKBaXKMHY,
1N MaTpuLpbl, OTAAIOLLEN HEPTL B NHTEPBASILI-KOIEKTOPbI.
371 BbIBOABI MPO3BY4Yan B goknage «OnpeneneHve
TUNa KOMMEKTopPa B OTIOXEHUSAX BAXKEHOBCKOW CBUTbI

no gaHHbiM [N (CanbIMCKoe MeCTOPOXAEHWE)» Ha
paboyeM cemmnHape «HedTerasaoHOCHOCTb OTIOXKEHNIA
BaKEHOBCKOW CBUTBLI: NPobnemMsl 1 peLueHns» (KHTL
OAO «HK «PocHedhTb», MockBa, 18 gexkabps 2008 r.). o
oueHkam C.I'. BonbnuHa, HedpTeoTaaoWmMe HTEpPBabI
obecneunsatoT 30 %, maTpuua — 70 % OobblHm HedTW.

OCHOBHOW 3aaa4en Npu N3y4eHnn HeTEHOCHOCTH
ABNAETCS MONyYeHNE MHPOPMaLM O HEPTEOTAAOLLNX
nmHTepaanax bC. MNpakTn4eckn He NMest BO3SMOXXHOCTU
N3Yy4nTb NX HA KEPHE, reoior pagpaboTaiv OKOO
JecsTka Mofenen, 06 bACHSAOLLMX TUM KOJeKTopa u
MpoLECChl ero obpasoBaHMa. K coxkaneHno, noka Hm
OJHa 13 HNX HaOEeXHO He NoATBEPAMNACh.

B T0 ke BpemMs aHanmn3 MexaHn3mMoB 0bpa3oBaHvis
emMkocTu nopoa bC HeBo3MOXXeH 6e3 co3aaHns
KOPPEKTHOW re0Norn4eckon MOAENN OTNIOXKEHNIA,
YYUTBIBAKOLLIEN MHOXECTBO (hakTopoB. Cpean HMUX
raBHble — MPOLLECChI NPeobpa3oBaHNs MUHEPANBHOM

1 OpraHN4eCcKon NOPOA NMpW HaKOMNeHW ocaaka, ava-

1 katareHese. OCNOXXHALLMM PaKTOPOM ABMAKOTCSA
0bpazoBaHme TPELMH 1 KoNbMaTaumst Mpu TEXHOreHHOM
BO3OENCTBMM Ha Mopoady Npu BypeHun 1 nogbemMe
KOJTOHKW KepHa Ha MOBEPXHOCTb. 3afada onpeaeneHns
1N KOPPENSLMN TUMOB NOPOL, OCNOXHAETCS TakXKe TEM,
47O paspesbl BC, oxapakTepmn3oBaHHbIE KEPHOM,
3HAYUTENBHO PasMYalNTCa AaXKe B COCEOHUX
CKBaXKMHax. BMeLuaroLme npoMbILLfIEHHbIE CKOMNEHNS
HED TN OTNOXKEHNS, UMEIOLLNE «HETPAANLNOHHbBIA»
COCTaB MOPOL-KONNEKTOPOB, TPEOYIOT crneLmanbHO
paspaboTaHHbIX METOAMK UX U3YyYeHUH. Takom
KOMIMJIEKCHOM METOAMKN B HACTOSLLEE BPEMS HET.

HedTeoTgatowme nHtepsansl B 6C nmetoT
OrpaHM4YeHHOE pacnpoCcTpaHeHne No NaoLwaan,
pacnpeneneHbl B pa3pese HepaBHOMEPHO, UX TOMLMHA
COCTaBMsieT OT NEPBbIX AECATKOB CaAHTUMETPOB

00 nepBbix MeTpoB. Npobnema nccnenoBaHus
HedTeoTOAWMX MHTEPBAIOB 3aK/IO4aeTCH B

TOM, YTO TPELMHOBATbIE, MMCTOBAaTbIE MOPOAbI

npu BypeHun NpakTUYeCK HEBO3MOXKHO N3BEYb

Ha NOBEPXHOCTb B BUAE LieNbix 06pa3LoB KepHa:
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Bblcokas Npon3BoanTeNbHOCTD Ha KaxK bl CAaHTUMETP
paboyel nnoLlaav — BOT YTO AenaeT cenapaTopHyto
ycTaHoBky Westfalia Separator® CrudeMaster ogHon

13 Hanbonee ahheKTUBHbIX Ha PbiHKe. KoMnakTHas
KOHCTPYKLIMSA 9TON MOAENN NO3BOJISIET MCMONb30BaThb €€
Ha MOPCKMX LebhOBbIX MECTOPOXAEHUSX, HAMPUMED, Ha
nnaeBy4nx HeTEKOMMNEKCAX, IAe KaXKAbl KBaapaTHbIN
caHTUMeTp Ha cyeTy. OgHako, GEA Westfalia Separator
Group npefnaraeT naeanbHble pelleHns n ons
KOHTVHEHTaSIbHbIX MPOEKTOB.

GEA Westfalia Separator Group npefnaraet COBPEMEHHbIE
TEXHOJIOrMYECKME PeLLEHS MO 06e3BOXKNBAHMIO TSXKENOM
cbipo HedbTu, BNnoThb Ao APl 13. Kpome Boabl, ycTaHOBKa
TaKxXe HaLéXHO oTaenseT TBEpAyto (hasy v pacTBoOpUMbIe
B BoAe conu. MNMonesHast mowHocTb CrudeMaster, oo
30.000 b6appenen B AeHb — HanbosbLiasa 13 JOCTYMHbIX

Ha pbiHKe. Bnarogapsi BbICOKOMY 3Ha4YeHMO g-hakTopy,
NOTPEOHOCTb B UCMOMb30BAHMN XUMUKATOB U HUHTOXHO
mMana, uam otcyTcTeyeT. MUHUMarbHble 3HAYeHMS
paboyero o6bEMa, 3aHMMaeMOro yCTaHOBKOK, Mpu
MaKCVManbHOM NPOV3BOANTENBHOCTN — MPenMYLLECTBA
Ha BeCb CPOK CNy»bbl ycTaHoBkM Westfalia Separator®
CrudeMaster ¢ npsAMbIM NPUBOJOM.

[MpsiMon OCTYN K HaLWWM ycnyram j Ha canTe:
www.westfalia-separator.com/service
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B PA3BEOKA

OHW OBbIYHO KPOLWIATCH U BBIHOCATCS B BUAE

wnama nunm HeboabWmx 0610MKOB MOPOA. 10 aToM
NPUYMHE N3ydeHne HePTEOTAALWINX NHTEPBANOB

Ha KepHe NPakTU4eCKN HEBO3MOXKHO, a OLLEHUTb UX
brnbTpaUMOHHO-eMKOCTHbIe cBocTBa (PEC) MOXHO
TOMbKO MO AaHHbIM MPOMbICIOBO-reoMuU3nNyYecKmnx
nccneposanuin (MIN) ckBaxkuH. MNMpudem oueHka
NPOHNLIAEMOCTU MOXET ObITb MPOBEAEHA TOMBKO MO
OaHHbIM ruapoanHaMmn4ecknx nccnegosanunm (IOAN).

Npobnema paspaboTkm 3anexen Hedptn B BC
3akstodaeTced B HU3KoM KH. B HacTosLee Bpems

KO3 PULIMEHT n3BneveHnsa HedbTn 13 nnacta g
BarkeHOBCKOW CBUTbI CanbIMCKOrO MECTOPOXAEHUS U3
3anacoB, NoACHUTaHHbIX HA OCHOBaHW HEQYEBMAHOMN
METOOMKW, COCTaBNAET OKOSO 7%. OCHOBHbIM MpW
paspaboTke BaKEHOBCKOW CBUTbI OCTAETCS BOMNPOC
yBennyeHns KNH. IMpu aToM B NEPBYIO 04epeb NHTEPEC
NPEACTaBAAOT YK€ CHOPMUPOBABLLMECS 3a1EXXM HEDTH,
N3 KOTOPbIX €8 MOXHO N3BMeYb «TPaANLIMOHHBIMU
MeTogamun. B panbHenem o6 bekToM paspadoTku
MOXET ABMATLCA BCS TOSILLA, HaCkILaemast HedThio Npu
TEPMUHECKON AECTPYKLMM KepOreHa.

MpOAYKTUBHOCTb

OTparowyMm HTepBanaMmm B 6a)keHOBCKO-abanakCKoM
KOMMJIEKCE MpeXxae BCEr0 MOryT ObITb TPELMHHO-
KaBEPHO3HblE KapboHaTHbIE OTNOXeEHWS. BTopbiM
TUMOM KONNEKTOPa MOIyT ObITb TRELUMHOBATbIE

NN NNCTOBAaTbIE BAXXEHOBUTBI, CNOXEHHbIE
NPEeNMYLLECTBEHHO KEPOrEHOM U KDEMHESEMOM.
[opnCTOCTb 3TUX MIACTOB, MO OLEHKAaM pa3HbIX
aBTOPOB, MOXET gocTuratb 20 % Npun NPOHNLIAEMOCTH,
npesbilatoLLen 1 MKM2 (CoobLLarLLMEC XOPOLLO
pPacKpbITble TPEWMHBI). [1pK 3TOM NOPUCTOCTb
MaTpULIbl COCTaBNSET eAMHMNLbI MPOLIEHTOB (0ObIYHO
1-2 %), He npeBbIwasa 5 % (ognH obpasel, 13 200
NccneqoBaHHbIX aBTopamu).

OsHakoMVBLLMCH ¢ pa3pedammn BC B LieHTpasbHOM 1
3anaHoOM YacTsX ee PacnpPOCTPaHEHNs!, AaHHBIMU O
NPOAYKTUBHOCTU, peaynbTtatami [T, yHnTbiBasi OrpOMHbINA
OMbIT MPEeOpIAYLUMX NCCNENOBaHWA, aBTOPbI MPULLN

K BbIBOAY, YTO Hanbosee NepcnexkTUBHbIM OOBEKTOM
SABNSOTCS KapboHaTHbIE MPOCON, MPOTHKEHHOCTL KOTOPBIX
MO>XET COCTaB/SATb HECKOSBKO KMIOMETPOB. Ha BonbLiom
CanbiMe K HUM oTHocuTes nnacT KC4, pacnonoXXeHHbIN B
MOrPaHNYHON 30HE MEXKAY OTIOXKEHNSMN abanakCKom n
BarkeHoBCKoOW cBUT. K ceepy oT bonbLuoro Canbiva, Ha
CypryTckoM 1 KpacHONeHMHCKOM CBOAax Takue nnacTbl
BCTpe4vatoTest B camom Tonue BC 1 ngeHTurumpyroTes kak
MepPBUYHO KapboHaTHbIE (BOAOPOCNEBLIE, PaKyLLIHSKOBbIE
6aHKM) N BTOPUHYHO-KapboHaTU3MPOBaHHbIE MacThl. B
pa3pese BC MOXKHO BbIAENUTb HECKOIBKO NHTEPBASIOB,

rAe KPEMHUCTbIE NOPOdbl MOABEPIINCE YaCTUYHOW Ui
MOMHOM KapboHaT3aumK. Jlyyle BCero no mnowiaom
MPOCNEXNBAETCA KAPOOHATHBIA MPOCON, MPUYPOHEHHBIN

34| ROGTEC

evaluations, could reach 20% permeability exceeding 1
mkm? (well open connected fractures). With that, porosity
of the matrix measures in single percents (usually 1-2%),
not exceeding 5% (one sample of 200 tested).

Having reviewed BB sections for the central and western
part of its distribution, deliverability data, GPHR results
and considering the enormous experience of earlier
studies, the authors came to conclusion that most
prospectives are carbonaceous interlayers, which can
reach a few kilometers in length. At Bolshoi Salym they are
represented by the CB; bed, located on the border zone
of the Abalak and Bazhenov Suite sediments. To the north
of Bolshoi Salym, at the Surgut and Krasnoleninskiy highs,
such beds can be found within BB stratum itself, and are
identified as primary carbonaceous (algae, shelly hursts) or
secondary-carbonated beds.

On this BB section, a few intervals may be identified
where silicate rock underwent complete or partial
carbonatization. The carbonaceous interlayer best traced
across the area is the one confined to the limits of the
upper and lower parts of the Suite, which differ greatly in
density due to varying kerogen content.

Density features of these parts of the Suite allow for
indication of fringes based on seismic data. Determination
of carboneous bodies’ nature is a very important factor in
forecasting their distribution.

Age and formation timing of organogenic carboneous
formations may vary depending on the time of maximum
transgression of the sea Suite. That’s why prospecting
and distribution forecasting for carboneous rock must
be done based on lithology-and-facies research. After
conducting this research, patterns for alteration of
lithological composition should be determined and
assessed. In general, these patterns are apparent from
an increased share of terrigenic (argillic) content in near-
bottom and near-top parts of the bazhenov Suite and a
rise of generational potential upwards the section.

Rocks with dominating siliceous and carboneous
composition are potential reservoirs with fractured

and porous-fractured capacity type. These are more
predisposed to the formation of fractures due to tectonic
movement or other influences expressed in a sudden
decrease of pressure and a change of stress condition of
this rock. Evidence of such influence can be seen on the
core samples (fig. 4).

To evaluate the section properties in regards to which
rock and at which initial conditions should undergo
hydrofracturing, it's necessary to characterize the section
on stress-strain properties of its composing rock types,
for which a study of rock in conditions of non-uniform
compression is needed. The collection of core samples
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K rpaHuLie BepxHen 1 HkHeln YacTen BC, KOTopble CYLLECTBEHHO pas3nnyatoTcst No
NAOTHOCTU, YTO OOYCNOBNEHO Pa3fMHHbIM COAePXKaHNEM KeporeHa. [MoTHOCTHbIE
XapaKTepUCTNKmM aTnx YacTen CBWTbI MO3BOAT BbIABIATb rpaHnLy no JaHHbIM
cencMopasBenKku.

BbissicHeHre npupoapl KapOOHATHbLIX TeN — O4EHb BaKHbIN (DAKTOP 4151 MPOrHo3a
X pacnpocTpaHenusi. BospacT n Bpems hopMmMpoBaHns OpraHOreHHbIX
KapBOOHATHBIX MOCTPOEK MOMYT Pas3nnyaTbCs B 3aBUCUMOCTI OT BPEMEHU
MaKCUMasIbHOW TpaHCrPeccu MOPCKOro baccenHa. NoaToMy Nonck u

MPOrHO3 PacnpPOCTPaHeHMs KapboHaTHbIX MOPOod HEOOXOANMO NPOBOAUTL Ha
6ase nuTonoro-auranbHbiX ccnegoBaHnin. Nocne NpoBeaeHst NIMTONOro-
daupansHoro aHanmaa HEO6XOANMO OLIEHWUTL 1 YCTaHOBUTL 3aKOHOMEDPHOCTM
N3MEHEHMST NIUTONOMMHYECKOrO cocTaBa. B obLiemM B1ae 3T 3aKOHOMEPHOCTU
NPOSABASIKOTCS B YBENYEHUN OO TEPPUrEHHON (TIMHUCTOM) COCTaBNSIOLLEN B
NPUKPOBENBHOM 1 NPUNOAOLIBEHHON YacTsx BC 1 NoBbILLEHWN FreHepaLIMOHHOIO
noTeHUMana Beepx No paspesy.

MNopodbl, KOTOPbIe NMEOT MNPEVMYLLIECTBEHHO KPEMHUCTbIN 1 KapboHaTHbIN
COCTaB, ABNAOTCA NOTEeHU aJIbHbIMW KOJTTIEKTOPaMM C eMKOCTbIO TPELLIMHHOIO 1
NMopoBO-TPELLUMHHOrO Trna. OHW Hambonee NpeapPacrnoioXeHsl K 0bpasoBaHNO
TPELLMH B peayfbTaTe TEKTOHNHECKUX ABVXKEHWU U UHbIX BO3OENCTBIN,
BbIPA3VBLUNXCA B PE3KOM CHVDKEHN M1aCTOBOro gaBieHnA 1 USMeHeHn
HaMPSIXKEHHOrO COCTOSIHNSI STUX MOPOL,. [1pU3HaKM TaKoro BO3AENCTBUS MOXHO
HabntogaTtb Ha kKepHe (puic. 4).

[1ns OLeHKM CBOVCTB pa3pesa, C TOYKM 3PEHNS TOro, Kake Mopoab! 1 Mpu

KaKnX Ha4aJ1bHbIX YCJTIOBUAX CredyeT nogseprarb r’mapopa3pbiBy, HGOGXO,EI,I/IMO
OXapaKTepn30BaTh pa3pes Mo YNpyro-NpPOYHOCTHLIM CBOMCTBaM CriaratoLLpmxX Mopo[,
[lnsa aTOro cnepyeT MPOBECTU UCCNE0BaHMS MOPOL, B YCIOBMSX HEPaBHOMEPHOMO
oxaTvs. Konnekumst kepHa 0o/KkHa BKIOHaTb BCE OCHOBHbIE TUMbI MOpOo, 0coboe
BHVMaHWe HeobX0MMO 0BPaTUTb Ha KDEMHICTBIE 1 KapBOHATHbIE Pa3HOCTU.
OxxumpaeTcs, 4To mocneaHue dyayT Hambonee XPYnKyMM 1 paspbiB NX CIIOLHOCTY
NPOU30AET NP MEHBLLIMX BHELLIHMX AaBNeHnsX. Takas nHopmMaLms Heobxoamma
Kak N5t NPOEKTUpOBaHNS an3anHa 'PI, Tak 1 ans oLeHK paboTbl NacTa B LIESOM.

OcHoBHbIe NOAX0AbI K pa3pa6oTKe 6aKEHOBCKOI CBUTDI

[Mpy HaIMYMM 3HAYMMbIX 3aMacoB CNeayLLMM KITHOHEBLIM (haKTOPOM

SABNAETCS MPOHNLAEMOCTb NnacTa. B HacTosiLee BpeMs rnaBHbIM MEXAHN3MOM,
obecneumBaroLLM NPUTOK Otomaa B CKBaXKNHbI OXXEHOBCKOW CBUTbI, SBISETCS
PunbTpaums HedTU Hepe3 CUCTEMY ECTECTBEHHbIX MPOTSPKEHHbIX TPELLMH
nnacta. OgHaKo ecTeCcTBEHHast TPELLIMHOBATOCTb pasBuTa cnabo, a
MPOHMLIAEMOCTb MaTpuLbl HaxoauTea B npeaenax 0,001-10-° mkm?.

BoO3MOXHO, MIMEHHO 3TUM OOBSCHSETCS OTCYTCTBME MPUTOKA B CKBEXKMHAX

C SIBHO He(DTEHACHILLEHHBIM KEPHOM.

B ¢BsA3M ¢ 0TMEYEHHbIM OCHOBHOW TEXHOMOMMHECKOM 3aaaqen paspaboTtkn 5C
SBMSETCA CO3AaHMe BTOPUHHOM NPOHMLAEMOCTU HEDTEHACHILLIEHHON MaTpULIb!

3a CHET MIIOTHOM CUCTEMbI HABEAEHHbBIX TPELLUVH. OTO 06eCMeqnMBaET TEXHONOMS
OYPEHVS FOPUSOHTASTBHBIX CKBEXKMH C MHOXKECTBEHHbIMM [PI1. [NoaobHast TexHonorus
YCMELLHO 1 LUnpoko ncnonbayeTtcsa B CLUA ans aobbiHm cnaHuUeBoro rasa 13 nnactoB
— aHanoroB BC. B Poccum gaHHasa TexHonorvist He mpuMeHsnacs. [1py SToM OCHOBHOM
3apaden [Pl saensieTcs obecneyeHne MHTEHCMBHOMO PaCTPECKMBaHWS NnacTa,
CO3[aHMe BTOPUHHOM MPOHMLIGEMOCTU B 30HE APEHMPOBAHNST CKBaDKWHDI.

[ns ycnewHoro npuMeHeHns AaHHOW TEXHOMNOMMM 1 ONpeaeneHrst onTManbHbIX
avsanHoB [Pl Heo6x0aMMO TOYHOE OMpPedeneHNe rEOMEXaHNHECKX CBONCTB
niacTta Ha OCHOBE CO3[4aHNst KOPPEKTHbIX MEOMEXaHUHECKNX Moaenen.
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Puc. 4. lyctaa ceTb TEXHOTEHHbIX TPELUMH, Pa3BUTbIX HA «ropOyLIKe»
KepHa (a), n OTCyTCTBME TPELUMHBI BHYTPY KepHa (6)

Fig. 4. Thick network of technogenic fractures found on core end pieces (a)
and absence of fractures inside the core (b)

3aknioyenme

HecMOTPS Ha KabKyLLIYHOCS 3YHEHHOCTb, BaxkeHOBCKas

CBMWTa OCTAETCS HEMO3HaHHbIM OO BEKTOM Kak a5

reonoroB, Tak 1 anga paspaboTynkoB. COBPEMEHHbIE

XapaKTEPUCTUNKM OTNOXEHUM ONPeaenstoTCa COBOKYMHbIM

OENCTBMEM MHOXXECTBa (haKTOPOB, MO3TOMY aBTOPbI

CYMTaOT HEOBXOOMMbIM OB03HAYUTL KPYr Haubonee

aKTyaslbHbIX B HACTOsILLIEE BPEMst BOMPOCOB, MOUCKY

PeLLEHNSA KOTOPbIX BYAET NOCBSILLEHA B Aa/IbHENLLIEM

Hay4HO-1CCnegoBaTenbckast paboTa B pamkax Llenesoro

VIHHOBaumoHHOr o NpoekTa:

» MOOefb KOMMEKTOPA: BELLECTBEHHbI COCTaB,
NeTPOMU3NHECKME CBONCTBA N 3aKOHOMEPHOCTU;

» COAEep>aHue NoaBMXHOM HeTU: METOAMKA
ONpeaeneHns 1 OLEHKM 3anacos;

» TEeXHONOMN NOKaNM3aLmmM NPOAYKTUBHbBIX 30H:
3aKOHOMEPHOCTW pacnpeaeneHsl, BO3MOXHOCTU
COBPEMEHHbIX ANCTAaHLMOHHBIX METOO0B U
TEXHOJIOTUIA PEernoHasbHOro NPorHo3a;

» MEXaHWKO-MPO4YHOCTHAA MOdENb: METOAMKA
onpeaeneHnsa NapamMeTPoB N TEXHOMOMUS
MOAEIMPOBaHIS;

» BbIOOP OMTUMAaSIbHBIX TEXHOOMMA Pas3paboTKu:

['PI, xvuMm4eckme, TENMOBbIE 1 Apyre MeTodbl, a
TakXXe NMnponna.

Cnncok nuTepatypbl

1. PelueHune 6-ro Me>xBegoMCTBEHHOMO
CcTpaTurpapu4ecKoro CoBeLLaHusi rno PacCMOTPEHUIO
Y MPUHSITUIO YTOHHEHHBIX CTPATUMPaMhUHECKINX

CXEM ME3030UCKNX OTIOXeHW 3aragHou Cyubupu.

— baxxeHoBckui ropu3oHT 3anagHovi Cubmpu. —
Hosocnbnpck, 2003 r.

2. bpagyyaH KO.B., l'ypapu @.I, Baxapos B.A.
baxeHoBCKu ropu3oHT 3arnagHov Cyubypu.
Hoocubupck. — M.: Hayka, 1986. — 216 c.
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should include all major types of
rock, with special attention paid
to siliceous and carboneous
variations. It is expected that the
latter may be more fragile and
fracturing their entirety will be
possible with a lower external
pressure. This information is
necessary both for the design
of HF and the evaluation of the
formation in general.

Principal ways of approaching the
development of Bazhenov Suite

In the presence of significant
reserves the next key factor is
reservoir permeability. At this time
the main vehicle providing the inflow
of fluid into the wells of Bazhenov
Suite is the filtration of oil through

a system of naturally extended
fractures of the reservoir. However, the natural fracturing
is poorly developed and permeability of the matrix is only
about 0.001x10-3 mkm2. This is possibly the reason for
lack of well migration with apparently oil-saturated core.

Considering the above, the main technological objective
in developing the area is to create a secondary oil-
saturated matrix through a dense system of induced
fractures. This is done by drilling horizontal wells with
multiple HF. Similar technology is widely and successfully
used in the USA for shale gas mining from beds similar

to those in the Bazhenov Suite. This technology has not
been used in Russia. Thus the main objective of HF is
inducing an intensive fracturing of the bed and creating
secondary permeability within the well drainage area.

For the successful application of this technology and the
determination of optimal HF design, precise assessment
of geomechanical properties for the bed based on proper
rock models is necessary.

Gonclusion

Despite appearing well-studied, the Bazhenov Suite

remains an unknown quantity for geologists as well as for

operators. Modern studies are determined by the joined

influence of a number of factors, therefore the authors deem

it necessary to define a range of important issues, for which

clarification will be sought after further research work has

been performed within the Targeted Innovative Project:

» reservoir modeling: material constitution, petrophysical
properties and patterns;

» movable oil content: methods of determination and
reserves estimation;

» technologies for the location of producing zones:
patterns of distribution, capabilities of modern remote
action methods and technologies of regional forecasting;
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3. O reHesuce KapboHaToB B cocTaBe baKeHOBCKOM
CBUTBI LIEHTPASTbHBIX U FOr0-BOCTOYHbIX PaioHOB
3anagHo-Cubupckont rnamtel/ E.A. MNpenTedeHckas,
J1.A. Kponb, ®.I". I'ypapu [n gp.]// Jntocdepa.
—2006. — Ne4. — C. 131-148.

4. Baxapos B.A. YcnoBusi hopmMimpoBaHyis
BOJDKCKO-6€eppraCcCKovi BbICOKOY/IEQOANCTON
ba)KeHOBCKOW CcBUTkI 3aranHov Cubuvpy rno aHHbIM
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» mechanical-stress model: methods for determining
parameters and modeling technologies;

» selection of the optimal development method: HF,
chemical, thermal etc, and also pyrolysis.
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