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ECcTb N HePTb OENCTBUTENBHO B

0a>KeHOBCKOU cBuUTe?

Is There Actually Ol in the Bazhenov Suite?

K 3aro/IoBKy CTaTby MHOMVE YTaTeNN, BEPOSITHO,
OTHECYTCS C U3PAOHOW JoNnen ckentuumamMa. Begp
BaxeHOBCKasi CBMTA CHATAETCH KPYMHENLLMM PE3EPBOM
HedpTn B Poccuun. Yeunus, npegnpuHiMmaemsle 05
OCBOEHVS! 3TOro pe3epBa B NOCNEAHNE roabl, BOT-BOT
[anyT NpakTU4eCKn pe3ynbTaT U «3aragka Beka» oyaeT
peweHa. ECTb 1 Ans aTOro OCHOBaHWUS 1 Kakne?

Mpepnonaraemasn CTpyKTypa o6beKkTa
Barnagbl nccnepoBatenen Ha CTPOEHNE BO3MOXKHOIO
KOJT1IEKTOPA B OT/IOXKEHNAX BAKEHOBCKOW CBUTbI
CBOOATCA B 0OLLEM BUAE K ABYM MOOENSM.

B ooHOM 13 HUX KONNEKTOP NpeacTaBnseTcs
YyepenoBaHeM NPOoC0eB Pa3INYHbIX JIMTOTUMNOB
nopof, HeoanHaKoBO 060raLLl&HHbIX PACCEeSHHbIM
OpraHM4YecKmMM BeLeCTBOM, N HedTeHaChbILLEHHbIX
rOPW30HTaIbHbBIX MUKPOMOJIOCTEN, CBSA3aHHbIX B
pas3Hown cTeneHn mexay cobon. B gpyron mogenu
npegnonaraeTcst CyLecTBOBaHME B NOpoaax CBUTHI
NOPOBO-TPELLMHHbIX KOIJIEKTOPOB.

[OPV3OHTaTbHbIE MOSIOCTY B YCITOBUSIX ECTECTBEHHOMO
3aJ1eraHvist ropHbIX MOPOA, MOTYT CYLLIECTBOBATL
1N unbTPoBaThL toVabl TOMBKO MPW YCIOBUN,
4yTO gaeneHne haonaa BHYTPY HYX NpeBbllaeT
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he article’s title may trigger a hefty dose of

skepticism in many readers. due to the fact that
the Bazhenov Suite is considered the largest oil reserve
in Russia. The efforts taken to develop this reserve are
about to bare fruit and the “mystery of the century” is
about to be resolved. But are there any grounds for this
and what are they?

The Inferred Structure of the Target

The researchers’ views on the structure of the probable
reservoir in the Bazhenov Suite deposits can largely

be broken down to two models. Firstly, the reservoir is
featured with alternate interlayers of various lithologies,
unevenly enriched in dispersed organic matter, and the
oil saturated horizontal microcavities variably associate
with each other. The other model presumes the presence
of porous fractured reservoirs in the Bazhenov Suite
rocks.

Naturally occurring horizontal cavities can exist and
percolate fluids provided that the fluid’s internal pressure
exceeds the vertical pressure. Such rock states have
never been registered anywhere in the world. Fractures,
mentioned in various publications, were delineated by
means of visual and/or instrumental observation using
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BEPTMKaIbHOE HanpshkeHue. [1000bHOe COCTOsHNE
nopoa B Hegpax HUrae B MMpe He 3arKCMpOoBaHo.
TpeuwmHbl, ynoMmHaemMble B Ny6anKaLmsix,
BbIOENSIMCh MOCPEACTBOM BU3YaibHOMO W/Mau
NHCTPYMEHTa/IbHOIO HabntoaeHMs Ha obpasLax kepHa
B YCJ/IOBUSX OHEBHOW MOBEPXHOCTU, T.€. NPW CHATUM
HaNPSXKEHHOMO COCTOSHUS. Takme TPeLIMHbI SBISKOTCS
CneacTBmemM HeobpaTMon aeopmMaLmm kepHa

npw ero BblbyprBaHNN 1 NOObEME HA MOBEPXHOCTb.
[oka3aTenbcTB CyLEeCTBOBAHMS OTKPbITbIX TPELLIMH

B YCIOBMSIX ECTECTBEHHOIO 3as1eraHns nopos, He
npeacraBaeHo. Tak 4To 0be ynoMsHyTble MOAEN HE
NMEIOT OOPKHOrO NOATBEPXKAEHUS.

Jenctemsa KomnaHuwm

B HacTosiLLee BpemMs YeTbIpe KOMMaH1M NbITaroTcs
n3Bnekatb HeTb 13 BaxxeHOBCKOW cBUThI: [TAO
«HedTaHaa komnanus «POCHEDTb», NMAO
«CyprytHedTeras», NAO «HedhTaHas KomMnaHus
«JTIYKOWJ1», MAO «a3npom HedTb».

[MMoHepoM AobbIHM ABNSETCA HeTerasogotbiBaroLLlee
ynpaeneHne «KoraHckHedTb» (cendac OO0 «PH-
tOraHckHedTeras» B NMAO«PocHedTb»), KOTOpPOE
OTAe/bHbIE Pa3BedOYHbIE CKBaXKMHbI MCMOIb30BasIO B
KavecTBe [00bIBaOLLMX C CepeaynHbl 70-X IT., a No3xe
NPUCTYNIO K LefleHanpaBieHHoM 100bl4e, NpobypuB
6onee 70 aKcnnyaTaUMOHHbBIX CKBaXKMH. [locnegHue
BypuanCh MO CXeme, aHaNIorM4HOM pPasbyprBaHnLo
3a/1eXKEN BbILIENEXALLIX MENOBbLIX OT/IOXKEHUN,
NPEACTaBAEHHbIX MEX3EPHOBBLIMU KOJIIEKTOPAMN.

B nopasnstoLLem 60bLLIMHCTBE 3KCMyaTaLOHHbIX
CKBaXXMH MPUTOK dhitonaa nmbo BoobLLE OTCYTCTBOBAIT,
NGO HaKOMAEHHbIN 0OBbEM HETM oKa3ancs
HEe3Ha4YUTENBbHbIM, SKOHOMUYECKN HEOMNPaBAAHHbIM;
NHTEHCUMVKaLMs 000kl He NPOBOAMNACH, paspaboTka
BEslaCb Ha UCTOLLEHME.

CnycTta 6onee 40 neT nocne Havana goObl4M NOHUMaHME
CTPYKTYPbl 0OBbEKTA W CYLLHOCTU NPOBAEMbI HE
N3MEHWIOCh HU MPUHLIMMANIbHO, HX B MesioYax, O

4YEM Jlydllle BCEro CBUOETENbCTBYET Cepus cTaTen

B XXypHane «['eodusuka» Ne3, 2015. Npn sTOM B

OJHOW N3 cTaTen genaeTcd BbiBOA, O HANNYUN B
OTNIOXKEHUAX BAXKEHOBCKOW CBUTbLI 3-X BUJOB 3arnacoBs
YrNeBoA0POA0B NoAIEeXALIMX MOPO3Hb MOACHETY U
oLeHKe. MpOopbIBHbIX TEXHOIOMA B U3BAEYEHNN HEDTH
3a NpoLUeaLLnA Nepuom, He MPOAEMOHCTPUPOBAHO.

MAQO «CypryTHedTeras» To e He HOBUYOK B 9TOM Aefe.
B koMnaHuy BbINOAHEH HAMBONbLLUNA O6BEM BypeHus,
NccnenoBaHns, UCMbITaHWS CKBaXKWH. 113 MCMbITaHHbIX
600 NoVCKOBO-pa3BefoYHbIX CKBaXXMH 433 CKB. (72,2%)
NPUTOK MO0 He aanu, NMMbo oH Bbin MeHee 1 M%/cyT.
Hebunt HedbTn 6onee 10 M3/cyT nonydeH Bcero 13 36
CKB. (6%) [8].
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core samples in daylight surface conditions i.e. with
the vertical pressure released. Such fissures result from
irrecoverable deformation of the core when it is cut
and flushed out on the surface. No evidence has been
presented yet that the open fissures exist under the
naturally occurring conditions of the rocks. Therefore,
both models have not been properly confirmed.

Operating Companies

Four companies have been trying to recover oil out of the
Bazhenov formation: Rosneft, Surgutneftegaz, LUKOIL
and Gazprom Neft.

The production is pioneered by the Yuganskneft oil and
gas production directorate (now, RN-Yuganskneftegaz,
a Rosneft company), where separate exploration

wells were used as producers since the middle of the
1970’s, and later, the company focused on production,
having drilled over 70 production wells by now. The
latter were drilled using the pattern which is similar

to drilling the overlying chalk deposits featured with
intergranular reservoir rocks. The fluid influx was either
missing in the majority of the production wells or it was
insignificant, economically unjustified; no well stimulation
was conducted, or the reserves were developed for
depletion.

Over 40 years after the start of production,
understanding the target structure and the basic essence
of the problem has not changed, even in a small way,

as evidenced by the series of articles in the Geophysics
Journal, Ne3, 2015. One article made a conclusion
regarding the presence of 3 types of hydrocarbon
reserves in the deposits of the Bazhenov Suite, which
are subject to separate calculations and evaluation. No
groundbreaking technologies have been demonstrated
for the past period.

Surgutneftegaz is not a novice in this business. A wide-
ranging program of drilling, exploration and well testing
has been implemented in the company. 600 tested
exploratory wells either produced no influx, or they were
lower than 1m?/day. Only 36 wells (6%) yielded the il
flow rate over 10mé/day [8].

Five technologies of formation penetration were
developed and tested: (1) deviated wells, using a sand
screen and standard frac; (2) deviated wells with a
cemented bottomhole and massive or large volume frac;
(8) horizontal borehole with a minimum of overbalance
pressure with sand screen plus massive frac; (4)

using the underbalance pressure at the horizontal
boreholes; (5) horizontal multihole wells, using both the
underbalance and overbalance pressure. More than 20
various technologies were employed to increase and
restore well productivity, including technologies for the
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[MpoBefeHa oTpaboTka U UChbITaHne NATH

TEXHOJIOMUI BCKPbITUSA nnacTa: (1) HakIOHHO-
HanpaBNeHHbIMU CKBaXKMHAMKM CO CMYCKOM LLIESIEBOrO
duneTpa+cTaHaapTHeIn TPIT; (2) Hak1oHHO-
HanpaBfIEHHbIMW CKBaXKMHaMK C 3aLleMEeHTUPOBaHHbBIM
3260eM+00bEMHbIN UK BoNbLLIECOBEMHBIN TPIT; (3)
FOPW30HTa/IbHbIM CTBOJIOM Ha MUHUMa/TbHOW PENpPECCUN
CO CMYCKOM LLEeNeBoro hunbTpa+0obEMHbIN [PI;

(4) Ha menpeccun ropusoHTasIbHbIM CTBOJIOM; (5)
FOPW3OHTasIbHBbIM MHOFO3ab0VHbIM CTBOJIOM Kak Ha
Oenpeccuu, Tak 1 Ha penpeccuu. [ns noBblLeHWs

N BOCCTaHOBNEHVS MPOAYKTUBHOCTY CKBaXKMH
ncnbiTaHo 6osiee 20 PasNMYHbIX TEXHOOMUM, B TOM
4MCNe TEXHOOrS 06pa3oBaHMs B MIacTe LWMPOKOM
CEeTU UCKYCCTBEHHbIX TPeLLVH. O pegyibTaTtax MOXHO
CYAVTb MO 3a9BEHNIO F1ABHOMO reosiora KOMNaHum
(MHTepdake, 07.02.2014): B 2013r. gobbiya 13
Ba>keHOBCKOW CBUTLI BO3pocsia Ha 60% (OTHOCUTENBHO
npenpblaywero roga) 4o 548 TbIC.T, YTO NPUHECO
KOMMaHuM ybbITOK B CyMMe CBbllle 3 Mnpa py6. (Kypc
Ha To Bpemsa ~ 32py6/gon. CLUA). MNMpocnexmnaeTtcs
3aKOHOMEPHOCTb: YeM 60s1blue A0bblHa, TeM
HENPONOPLIOHANBHO YBEIMYNBAIOTCS pacxopl U pacTyT
ybbITKW. [1pr 3TOM KOMMaHus, Kak U «PocHedTb», HK
Ha Lwar He MpPUB/M3MAACh K PELLEHUIO MPOBAEMDI,
OCTaBasACh Ha YPOBHE ee MoHUMaHnga 70-X IT.

C 2007 r. Kk gobblye 6aXKEHOBCKOM HEDTY MPUCTYNUIO
AO «PUTOK» (BxopuT B cocTas MAO «JTYKOW).
[MpeanoyTeHne OTAaHO MeTody TEPMOra3oBoro
BosgencTeud. Cam MeTof, BO3MOXXHO, 1 0bnagaeT
OOCTOMHCTBaMW, KOTOPbIE eMY MPUNMMNCLIBAKOT aBTOPbI,
HO OLLIYTUMbIX N3MEHEHWI B [,OObIHE BAKEHOBCKOW
Hed TN He MPOU3OLLIIO.

ELwé ogHom koMnaHven, BO3HaMepuBLLENCS O00bIBaTb
HedTb 13 OT/IOXKEHUIN BKEHOBCKOWM CBUTHI, CTaUta
«[[asnpom HedhTb». O6bsABAEHO [2], UTO pa3paboTka
Oa>KEeHOBCKOW CBUTbI — OfIHA 13 CTpaTErM4ecKnx 3anad
koMnaHuK. [MnaH K 2025 r.: pecypcHas 6a3a 13BIeKaeMbIX
3anacoB HedTn 6on1ee 400 MH T, obblya — He MeHee
2,5 MNH T/rof, HakonneHHas nobblba — cebile 15 MH
T. Peanusauys Hame4eHHOro cBs3aHa C BbINOSHEHEM
NPOrPamMMbl TEXHOIOMNYECKOrO Pa3BUTUS, & UMEHHO:
C paspabOoTKOW TEXHOMOMMM MPOrHO3a NepCnexkT/B
He(PTEHOCHOCT 6aKEHOBCKOW CBUTBLI 1 Fe0sI0ro-
rMOpPOOVHaAMNYECKOro CTUMyaTopa. OTHOCUTENBHO
NOoCNeHero 3asB/IeHO, YTO MUPOBbLIX aHa/IOrOB

3TOV pa3paboTKe HET, XOTA HNKaKMX MPaKTUHECKIMX
MOATBEPXKAEHNI 3aBIEHNIO HE CYLLIECTBYET.

Ons nobblun He T 13 BaXKEHOBCKOW CBUTbI

KOMMaHus «["'a3npomM HeOTb» NpensioXKuIa NPOeKT
«Co3naHne KOMMIeKca OTEeHECTBEHHbIX TEXHOMOMIA U
BbICOKOTEXHOJIOMMHYHOrO 060PYA0BaHNSA PaspaboTKm
3anacoB DaKEHOBCKOW HeETU» (COKPALLEHHO «bBarkeH»)
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creation of a wide induced fracture network. The results
can be judged using a quote from the Company’s Chief
Geologist (Interfax, 07.02.2014): the production from
the Bazhenov Suite has increased 60% in 2013 (year
on year) up to 548 MT, which brought the Company’s
losses in the amount of over 3 bin rubles (the USD/
Ruble exchange rate at that period was about 32 rubles/
USD). There is a consistent pattern here: the higher

the production is, the more disproportionally the costs
increase and losses grow. With this said, the company,
as well as Rosneft, has not found the solution to the
problem, remaining on their level of understanding that
has existing since the 1970’s.

Since 2007, the production of Bazhenov oil has been a
focus of RITEK (part of LUKOIL). Their preference has
been to develop thermal gas treatment solutions. The
method, by itself, may have certain strengths that are
attributed to it by some authors, but it did not bring any
material changes in the production of Bazhenov oil.

Gazprom Neft has become another company

that conceived the idea of producing oil from the
Bazhenov Suite deposits. It was announced [2] that

the development of the Bazhenov Suite is one of the
Company’s strategic goals. By 2025 their stated plan
was that: the resource base of recoverable oil reserves
shall be over 400 MMT, production shall be not less
than 2.5 MMT per year, cumulative production shall
be over 15 MMT. The implementation of the initiatives
is related to the implementation of the technology
development program, and namely: the development
of the technology for predicting the oil potential of
Bazhenov Suite and the geohydrodynamic stimulator.
Concerning the latter, it was announced that there
were no analogies of this in the world, although no
practical confirmations of this statement have been
presented yet.

To produce oil from the Bazhenov Suite, Gazprom

Neft started a project called “Building a complex of
national technologies and hi tech equipment for the
development of Bazhenov oil reserves” (“Bazhen”,

for short) and it is open to other companies to take
part in it. The project implementation period is set for
2025. It includes the development of a minimum of 15
technologies for the suite development within specific
areas (equipment, technologies, software packages).
Currently, nothing essential has been developed for oil
recovery in the past few decades, and yet the target
is to have all the problems resolved in the short term.
The Ministry of Energy has denominated “Bazhen” as a
federal project.

If we omit the rhetoric and the targets, the practical focus
can be boiled down to constructing horizontal wells and
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N OTKPbITA /19 COyHaCTUS B HEM OPYrMX KOMAaHWUN.
Cpok peanunaaumm npoekTa - o 2025 r. B ero pamkax
npegnonaraeTcsa paspadboTka MUHUMYM 15 TEXHONOMNA
01151 OCBOEHWSI CBUTbI MO KOHKPETHBLIM HanpaBAeHUAM
(obopymoBaHuE, TEXHONOMN, MPOrPaMMHbIe
KoMMekcol). MonydaeTcs: 3a npowenuve OecaTuneTus
HU4Yero peanbHOro A4Ng U3BeYeHns HeddTn He CO34aHo,
a TyT 3a KOPOTKUM CPOK BCe NpobaemMbl Skobbl 6yayT
peLueHbl. MMHUCTEPCTBO SHEPTETUKN MPUCBOUIIO
«BaxkeHy» cTaTyc hegepanbHOro NpoexTa.

Ecnn nponyCcTuTb pUTOPKKY, COMPOBOXAAIOLLYIO
MNJIaHOBbIE HAMEPEHWST KOMMaHW, TO NpakTUyeckas
HanpaBeHHOCTb CBOANTCS MNPEeUMYLLIECTBEHHO K
CO3[aHNI0 rOPU30OHTAaSIbHBIX CTBOJSIOB U BbINOHEHUS B
HUX MHOFOCTaAUHbIX MAOPOPa3pPbIBOB niacTa. dpyrimu
cnoBamMu, 0obbiba HeEOTUN N3 OTSIOXKEHU BAKEHOBCKOW
CBUTbI 06YCNaBNNBAETCA TOSIbKO PeLleHnemM cyrybo
TexHonorndeckmnx npobnem. CTpykTypa obbekTa
HUKaKNX COMHEHN Y NJIaHOBNKOB HE BbI3bIBAET.

Korpa TLwaTenbHO BHUKaellb B niaHbl KOMMaHui,
HEeBOJIbHO HaMPAaLLUVBaAETCSA BOMPOC: B KAKOW CTEMNeHu Ux
cocTaBUTE I NMPUHAMaKOT BO BHMMaHKeE MHOIOIETHIN
neYasibHbIM OMbIT MO A0ObIHE BAKEHOBCKOW HEDTN
OPYrX KOMMaHWiA U UMELOT /I ero BoobLLEe B BUOY?

HaBbIK/ MPOXOOKN FOPU3OHTATBbHBIX I HAKITOHHO-
HampaBIEHHbIX CKBaXKUH HAKOM/IEHbI OTEYECTBEHHBIMM
KoMnaHusMu. bypeHne nogobHbIX CTBOIOB B MOpoaax
OaXEHOBCKOW CBUTbI peannadyemas onepauus. 310 yxxe
NOATBEPXXAEHO MPaKTUKOW. Ho nocne ctpontenscTea
CKBa)XMHbI CrieyeT aasee CoXpaHUTb YCTONYMBOCTb
NPOBYPEHHOro CTBOJIAa B HEU3MEHHOM COCTOSAHMNN,
NPOBECTU MAOPOPA3PLIB (OAMH U HECKOJIBKO),
yaep>KaTb TPELVHY pa3pbiBa B PACKPbITOM COCTOAHNN
Ha OUTENbHBIN NepuoA. [NpakTniyeckoe peLleHne aTux
3a4a4 Npu BbICOKOW MAACTUYHOCTY MOPOL, XapaKTepHOW
019 psfa IMTOTUMNOB OT/IOXKEHU 62XXEHOBCKOW CBUTBI
[3] sBASIETCA HENPOCTOM NPOB6IEMON.

13BECTHO TEOPETMHECKOE PELLEHNE 3ada4uM O
HaNPS>XEHHOM COCTOSHMM MOPOI BOKPYT BblpaboTKN
Kpyrnoro ceveHus. OHO MOKa3bIBAET, YTO B Cpeae,
NOAYMHSAIOLLIENCS 3aKOHAM TEOPUM YMPYroCTX W Mpw
pPaBEHCTBE MOPU30OHTaSIbHbIX KOMMOHEHTOB TEH30pa
HaNPS>KEHW B HETPOHYTOM MacCUBE, TaHIreHLMaIbHOE
(kONbLIEBOE) HAMPSIXKEHWE B FOPU3OHTASTIbHOW CKBaKHE
OyOeT cxMMaroLM. HepaBeHCTBO ropr30oHTasIbHbIX
KOMMOHEHTOB 0OyCnaBVBaeT BO3HUKHOBEHWE B KPOBJ1E
PaCTArMBaKOLLIMX HANPSXKEHWI, & B CTEHKAX BbIPabOTKM —
CXKVMAKOLLIMIX.

|_|pl/l npegnosiaraeMoM 4Halle BCero paBeHCTBE

FOPU30HTaSTbHBLIX KOMMOHEHTOB TEH30pa HaMPAXKEHNIA
B HETPOHYTOM MaccuBe, peasbHasa cutyaums scerga
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running multistage fracks. In other words, Bazhenov
Suite oil production is solved with purely technological
solutions. The policy planners have, apparently, no
doubts about the nature of the target.

When you start diving deeper into the companies’ plans,
a certain question arises: to what extent do the planners
consider the many years of challenging experiences
other companies have had producing oil from the
Bazhenov Suite, and are they aware of it at all?

Domestic companies have accumulated the skills of
drilling horizontal and deviated wells. Drilling these
boreholes in the rocks of Bazhenov Suite is possible.
And this has been confirmed in practice. But after a well
is constructed, one should maintain the intact stability
of the drilled borehole, carry out fracs (one or multiple),
keep the hydraulic fracture cracks open for a period.
The practical solution to these tasks, knowing the highly
plastic rocks, typical in several Bazhenov Suite lithologic
rocks [3], is no easy things to do.

There is a known theoretical solution to the problem

of rock stress state around the circular hole section. It
demonstrates that the tangential (circular) tension in a
horizontal well is going to be compressive in the medium
that is subject to the theory of elasticity and with the
stress tensor components being equal in a virgin rock
massif. The inequality of the horizontal components
determines the generation of stresses which are under
tension at the top and compressive at the walls of a
borehole.

With the supposed equality of horizontal components
of the stress tensor in a virgin rock massif, the situation
always differs from the presumed one. Experiments

on fracking, using rock specimens, carried out in the
laboratory of the Institut Francais du Petrole in the
1970’s, revealed that a crack is always asymmetrical
and it takes place at one of the walls of a “borehole”
(which was imitated using a specimen). Much later, the
asymmetrical crack generation was confirmed through
seismic monitoring of the hydraulic fracturing, carried out
in several wells. Therefore, the horizontal components
of the stress tensor are not equal in the real mine
engineering conditions of rocks (with a well available).

In such cases, the top of a horizontal well is the most
vulnerable zone, minding the borehole stability problem.

The Bazhenov Suite rocks are, by their nature, close to
the transversal isotropic medium, the properties of which
are equal in a horizontal plane and different in a vertical
one. Experiments using the suite rock specimen revealed
that the stability of the horizontal boreholes is minimal

at the top of a borehole in such mediums. The loss

of stability is already probable with an underbalanced
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OT/IMHaETCs OT AOMyCKaeMOoW. DKCNEPUMEHTbI MO
rMapopaspbiBy Ha 06pasuax Nopom, BbIMOHEHHbIE B
nadoparopun PpaHLy3CKoro MHCTUTYTa HedTn B 70-X
., MoKasaau, YTO paspblB BCeraa aCUMMETPUYEH

N BO3HWKAET TOJIbKO Ha OOHOW 13 CTOPOH «CTBO1A
CKBaXXMHbI» (MMUTUPOBANOCE B 06pa3uax). 3Ha4ynTeslbHO
MO3)Ke BO BPEMEHW aCcMMETPUS 06pa3oBaHNs TPELLMHbI
Oblna NoATBEPXXAEHA pesyNbTaTaMy CENCMNYECKOrO
MOHUTOPWHIa MpoLecca rmapaBIn4yeckoro paspbisa
nopoa, MPOBOAMMOIO B KOHKPETHBIX CKBaXKMHAX.
CnepoBaTesibHO, B peaibHbIX FOPHO-TEXHNUYECKMX
YCIOBUSAX 3aneraHns nopos, (Mpy Hainmymy CKBaXKMHbI)
FOPW3OHTasIbHbIE COCTaBIAOLLME TEH30PA HANPSKEHNIA
He paBHbl Apyr Apyry. B Takom cnyyae Hanbonee
cnabbIM MECTOM, C TOYKN 3PEHNS YCTOMYMBOCTU CTBOA,
OyaeT BEPX rOpU30HTaSIbHOM CKBaXKUHbI.

Mopoapl 6aKEHOBCKOW CBWUTbI MO CBOVIM CBOMCTBAM
OIM3KN K TPAHCBEPCalbHO M30TPOMHOM cpene,
CBOWCTBa KOTOPOW B FOPU3OHTASIbHOW MNIOCKOCTU
OAVIHaKOBbI, a MO BEPTUKAIMN OT/INYHbI. OKCNEPUMEHTI
Ha obpasLax Nopof, CBUTLI MoKasasu, YTO OJ/19 Takown
cpenpl YCTONYMBOCTb MOPU30OHTA IbHBIX CTBOJIOB TaKXKe
OyoeT MUHUMAaNbHOW B BEPXY CTBONA. U yxxe mpu
nenpeccumn 5-25 atM (Hanpumep, npv BypeHnn nnm
BbI30BE MPUTOKA) BO3MOXKHA MOTEPS yCTON4MBOCTU [3].
TeopeTnyeckne 1 aKCnepuMeHTasbHbIe NPEeanoNOKEHNS
NOATBEPXXAAKTCA NpakTuKon. B paboTe [7] npuBeneHsl
CBWAETENBCTBA TOrO, YTO B MPOLECCE SKCryaTaumm
BO BCEX CKBaKMHax MPON30LLI0 0BpyLUeHVe
He3aKpenIEHHOM YacTy FrOPU30OHTA/IbLHOIO CTBOJA.

Ob6pasoBaHme camom TPELLVHbI pa3pbiBa B Mopoaax
Oa>KEeHOBCKOW CBUTbI TPEbyeT 60JbLIEr0 AaBMEHUS, YEM
OaBneHvie, HEOBXoOMMOe 4719 0BPa30BaHMS TPELLMHBI

Ha aHaUTOMYHOW FyOUHE B YMPYro-XPYMKyX nopoaax.
[MpeanonoXKMM, 0OHAKO, YTO Pa3pbIB BbIMOHEH U
TpeLLVHa obpasoBaHa. E& Heobxoanmo yaep»kaTb B
PaCKPbITOM COCTOSIHMN MOC/IE OKOHYaHNS rAapopaspbisa
niacTa ¢ Lefblo COXPaHEHMS MPOoHMLaeMocTu. s yero
B TPELUMHY 0OObIHHO 3aKa4vBaroT PaCKIIMHNBAKOLLMIA areHT,
obnaparoLLMii BbICOKON MEXAHNHYECKOW MPOYHOCTHIO
(necok, nponaHT). HasHadeHme areHTa - NPOTUBOCTOSATh
MEHSIOLLMMCS B MpoLIecce O00bl4n HEDTY Harpy3kam Ha
CKeNET YNpYyro-Xpynkux nopomd, COXpaHsist MPOHULIAEMOCTb
TPELLVHbI pa3pbiBa.

OnnTenbHoOe OENCTBNE MEHSIOLLIMXCS Harpy30K Ha
nopoabl MPUBOAUT K U3MEHEHUIO X HaMPAXKEHHO-
0edopMmMpoBaHHOro cocTosHKA. MNpy cBO6OAHOM
nepeMeLLiEHN YacTuUL, NOPOdbl (XapakTepHO ANns
NJacTUYHbIX NOpOoa) HAbAOAETCA HENPEPbLIBHOE

eé nedopMmpoBaHme. YTo, B CBOKO o4epemb,
obycaBAVBaET SBIEHVE NOA3YHECTU. HKakom
PACKNHMBAIOLLMA areHT B TakWX YC/IOBUSX HE YOEPXNT
TPELWWHY B PACKPbITOM COCTOAHUN. [103TOMY BbIOpaHHOE
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pressure of 5 to 25 atm (for instance, when drilling or
inducing inflow) [3]. The theoretical and experimental
assumptions have been confirmed in practice. In
operations [7] evidence is provided that the uncased
horizontal wellbore sections collapsed in all of the wells
during the course of their operation.

The generation of a tension crack in the Bazhenov
Suite requires a pressure higher than the pressure
necessary for generation of a crack at a similar depth
in elastobrittle rocks. Suppose, however, that a frack
has been performed and a crack was generated. To
maintain its permeability, it needs to be kept open after
hydraulic fracturing has been completed. What is the
reason for regularly pumping proppants into a crack
having high physical integrity (sand, proppant)? The
purpose of the agent is to withstand the pressures

in the solid matrix of the elastobrittle rocks, varying
in the process of oil production, and maintain the
permeability of tension cracks.

The longterm impact of the varying pressures on the
rock changes their stress-strain state. With the free
movement of rock particles (typical of plastic rocks), the
rock’s continuous deformation can be observed; which,
in its turn, determines the creep flow phenomenon. No
propping agent is capable of keeping the crack open
under such conditions. Therefore, the chosen course for
development of the Bazhenov Suite cannot provide the
achievement of the set goal.

To develop the Bazhenov Suite, national companies
have even tried to make alliances with the Western major
companies hoping that “foreign countries can assist

us”. They will not. Not because of the sanctions vetoing
equipment, technologies and solutions. But because
foreign countries think and reason the way our native
geologists do, and they even recognize the Bazhenov
Suite as the largest deposit of shale oil in the world. For
instance, Salym Petroleum Development N.V. (SPD) went
so far as to consider the Bazhenov Suite as an analogue
of the North American Bakken formation.

All of the companies that have plans to produce oil

from the Bazhenov Suite face this dilemma: obtain
insignificant influxes from individual rare wells or produce
oil and carry out commercial development. If companies
choose the first way, and it is the way they have been
moving along before and now, it is not difficult to predict
the eventual result. The huge costs over the already
implemented operations shall be enlarged by similar
expenditures planned to achieve the companies’ goals.
The application of decreasing coefficient tax rates for
Bazhenov oil production will not improve the situation.
The planned volumes of reserves, annual and cumulative
production will never be achieved. For the selected
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OPINION PIECE: RESERVES ESTIMATION

HanpaB/ieHE OCBOEHUST BaXXEHOBCKOW CBUTLI HE
CMOXET 0becnednTb JOCTUXKEHWE NMOCTaBAEHHOW Lienn.

[ns ocBOeHNSA BaXXEHOBCKOW CBUTbI OTEYECTBEHHbIE
KOMMaH1N MbITa/IMCh TakXKe co30aTb aJlbSHCbI C
3anafHbIMY Major B HAAEXAE, YTO «3arpaHumLa Ham
MOMOXKET». 3arpaHnLia He MOMOXXET. He noTomy,

YTO 1N3-3a CaHKLUMIN OTKa3bIBaET B 0OOPYAOBaHNN,
TEXHOIOMUSX, MPOrPaMMHO-METOONYECKUX KOMIMIEKCAX.
A MOTOMYy, YTO «3arpaHunua» OymMaeT U paccy>xaaet
TakxKe, Kak OTe4ECTBEHHbIE ME0I0TU U AaXke NpU3Ha&ET
Oa)KEHOBCKYHO CBUTY KPYMHENLLIMM B MUPE XPaHUINLLEM
cnaHueBon HedTu. Tak, B Salym Petroleum Development
N.V. (SPD) BoobLLE cumTatoT 6aXKEHOBCKYHO CBUTY
aHasIoromM cesepoameprkaHckon dopmaumm Bakken.

Mepen BCEMMN KOMMaHUSMN, CTPEMSALLMMUCS 0OObIBaTb
HedTb N3 6AKEHOBCKOWM CBUTbI, CTOUT AUIeMMa:
noJsly4aTtb HeE3HAYUTESbHbIE MPUTOKM N3 OTAESbHbIX
PEOKVX CKBaXKMH UM 0OObIBaTb HEPTb 1 BECTU
peHTabenbHyto paspaboTky. ECnm koMnaHum BbIGnparoT
nepBbI MyTb, 8 UMEHHO MO HEMY OHW OBUra/IUCh

paHee 1 ABUraTCs Cenvac, He COCTaBNgeT Tpyaa
CMPOrHO3MPOBaTh KOHEYHbIN pe3ynbTaT. K MraHTCKuM
pacxogam Mo y>xe NpoBedeHHbIM paboTam A406aBaTCS
aHasIornYHble pacxopl, MPEAYCMOTPEHHbIE 015
peanmsaumm HaMeveHHbIX MiaHoB. W npuMeHeHne
MOH>KAKOLLLEro KO3 ULIMEHTA K CTaBKe Haslora Ha
[00bI4y HEPTU U3 OTNIOXKEHNN DAXKEHOBCKOW CBUTbI
CUTyaumIo He U3MeHUT. [naHnpyemMble 06beMbl 3aMacos,
FOA0OBOVI 1 HAKOMJIEHHOW O00bIYM HUKOrAa He ByayT
OOCTUrHYTbI. 115 BbIOpaHHOM AnAeMMbl «0006bi4a» 6yaeT
peHTabenbHOM NMpK YCNOBMM, YTO FOCYAapCTBO OnnatuT
MO PbIHOYHOM LIEHE KaKayt TOHHY HedobbITON HeddTy.
Ha 370 OHO HUKOrAa He COrnacuTcs.

Ecnu e komMnaHum 6yayT AecTBUTEIbHO CTPEMUTLCS
K peHTabesibHOM Aobblde 1 paspaboTke, TO 1M
nPUAETCS MO MHOMY OCO3HaTb CYLLIHOCTb MPOBIEMbI

1 NPUHUMNMATTBHO M3MEHUTL TOYKY 3PEHMS,

npexxae BCEero, Ha CTPYKTYPY 1 CBOWCTBA OObeKTa,
COOTBETCTBEHHO, Ha CMOCOObLI M3BNEYEHUS HETU.

PeanbHas cTpykTypa o6bekTa

3aLMKIEHHOCTb re0s1I0roB Ha nopoaax takeHOBCKOW
CBUWTHI, NoWadb pacnpoCTpaHeHs KOTOPOM

B 3anagHon Crbuvpu npesbILaeT 1 MIH KM?,
npuBena K npaktTn4eCckomMy nMrHopmpoBaHmo
BHYLLUMUTESIbHOrO 06bEMa [AaHHbIX MO HUKEeNexXallym
OT/IOXKEHNSM. [10POAbI HYXKENEXKALLMX OT/IOXEHNIA
Ha onpeaesiEHHON, HO OrpaHUYEHHON TEPPUTOPIN,
pa36I/ITbI MHOIO4YMCJ1IEHHBIMN TEKTOHNYECKMU
HapYLLEHNSIMW, KOPHWU KOTOPbIX HAXOAATCs B
OTNIOXXEHNSX PyHAAMEHTa 1 BONBLUIMHCTBO HapYLLEHWIA
«3aTyxaeT» B KPOBJE THOMEHCKOW CBUTHI (Pric.1,2).
Kpome Toro, ons dharonaos, HAXOOAWMXCS B Mopax
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dilemma, “production” shall become commercial under
the condition that the state would pay for each tonne of
unproduced oil. But the state is unlikely to agree on that.

But if companies shall really aspire to commercial
production and development, they will have to recognize
the essence of the problem in a different way, and
conceptually change their point of view, first and
foremost, on the structure and properties of the target
and, consequently, on the methods of oil recovery.

The Real Structure of the Target

The relentless focus of geologists on the deposits of
Bazhenov Suite, which covers an area of over 1 min.
km? in the West Siberia, has side effect of ignoring a
considerable volume of data on the underlying deposits.
The rocks of the underlying deposits, in a definite

but confined territory, are divided by various tectonic
dislocations, the roots of which are found in the deposits
of basement and the bulk of such dislocations “fade
away” at the top of Tyumen suite (Fig. 1, 2). Besides, the
fluids located in the pores of the rocks of the area under
consideration have their own specific conditions.

Deformations of rocks in the blocks located between

the dislocations, cause the development of subvertical
fractures. For practical tasks, i.e. exploration, production,
development, it is necessary to know if the fault lines
(tectonic dislocations and subvertical fracturing) are open
or closed, i.e. if they are capable of screening fluids.

A guaranteed way to resolve this task is to compare
horizontal stress or and formation pressure Pnn If the
condition is met that Pnn>or, the fault lines are open and
they can screen fluids. In the case of Pnn < or, the fault
lines are closed and the filtration of fluids is impossible
[5].Using the above mentioned approach in more than
200 exploratory wells has demonstrated that the fault
lines are open and are associated between each other.
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Puc. 1: BpemeHHom cercMmnYeckiii paspes
Fig. 1: Time Cross-section
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NopO[, PAaCCMaTPVBAEMON TEPPUTOPUN, XaPaKTePHbI
cneumduyeckme ycnoBms.

Hedopmaunn nopod B 6/10kax, PacrooXXEHHbIX MEXOY
HapyLLeHNsIMK, B CBOKO o4epeb, 00yCraBinMBatoT
pasBuTUE B caMix BJ1oKax cybBepTrKaIbHOM
TpewwHoBaToCTW. [19 NpakTUYecKmx Lenewn -
paseenka, 0odblua, pa3paboTka - He0OXOAMMO 3HATb
ABNSAOTCS N Pa3PbiBbl CMIOLLHOCTU (TEKTOHUYECKME
HapYLLEeHNS 1 CyOBEepPTVKabHbIE TPELUMHbI) OTKPbITbIMM
VNV 3aKPbITbIMK, T.e. CMOCOOHbI hUbTPoBaTh htoVabI
VAU HET. [apaHTNPOBaHHbIM CMOCOD PELLIEHNS 3TOM
3a[a4n 3aKJIo4aeTCs B CPaBHEHWW FrOPU30OHTaIbHOMO
HaNPsPKeHWs1 Or C NJacToBbIM gasneHvem Pnn. Mpu
BbIMOSIHEHWW YCNOBMSA PN > Or pa3pbiBbl CMIOLWLHOCTY
OTKPbITbIE 1 DUALTPYIOT hatonapl. B cnyyae Pnn <

Or paspbIBbl CMIOLHOCTY 3aKPbIThle U UbTPaLUS
dntonaosB HeBO3MOXKHa [5]. MpuMeHeHne ykasaHHOro
nogxopa tonee, yem B 200 NONCKOBO-Pa3BEA0HHbIX
CKBaXKMHaX, Nnokasasio, YTO pa3pbiBbl CMJIOLLHOCTYU
OTKPbITbIE 1 B3aMOCBSI3aHHble Mexay cobor. OHK
06pasyoT eAnHYIO TMOPOANHAMUYECKYO CUCTEMY,
obecneymBatoLLyto rmapaBIMYecKyto CBs3b Mo
naoLaam 1 paspesy Mexay pasHbIMM y4acTKamm
paccmaTtprBaemMor TeppUTOPUN.

Takas c1ucTema npu UCTIbITaHUM CKBaKNH Ha MPUTOK
NIV UX BKCTyaTaumm NposiBiseT cebst aHoMasmsamm
TemMnepaTypbl 1 AaBNeHNst, YTO BbINO 3ahUKCUPOBaHO B
pasBefo4YHbIX 1 9KCMyaTaLMOHHBIX CKBaXKMHAX.

-2770
-2790

-2810

Ckg.1/Well 1 -130°C

CkB.2 / Well 2 -127,3°C

CkB.3/ Well 3 -120,3°C
1-2=38,4Km
1-3=45kKm

Puc. 3: YyacTok KapTbl pacnonoXeHVs pasBefoyHbIX CKBaXKMH
Fig. 3: Section of the exploration wells layout map

Ha puvc.3 nokagdaH y4acToK KapTbl PacnoIOXKEHUS TPEX
pa3BefoYHbIX CKBaXXMH, OTCTOSALLMX HA PACCTOAHNN
3,4-4,5 KM gpyr oT apyra. [MncomMeTpryeckm (Mo KpoBse
Oa)keHOBCKOW CBUTbI) BblLLE BCEX PacMnoIoXeHa CKB. 1,
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Puc. 2: BpemeHHOWM CEeNCMUHECKIN pa3pes, BbIPOBHEHHDIN MO KPOB/IE
OT/IOXKEHMUIN GKEHOBCKOW CBUTbI

Fig. 2: Time Cross-section leveled up by the top of the Bazhenov
suite deposits

They form a unified hydrodynamic system providing
hydraulic connection laterally and vertically, between the
various sections of the territory.

Such systems, when its wells undergo testing or when
they are operated, manifests itself within the temperature
and pressure anomalies that were recorded in the
exploration and production wells.

Fig.3 presents a map section where three exploration
wells are located, at a distance of 3.4 to 4.5 km from
each other. Well 1 is structurally (along the top of the
Bazhenov Suite) above all, while well 3 is the deepest.
Well 2 falls in between them. The temperature measured
at Well 1 was recorded at 130°C, 127.3°C at Well 2

and 120.3°C at Well 3. That is, Well 3, located deeper
than the two other wells, but had considerably lower
temperature than at the wells located structurally

higher. This contradicts the normal insitu temperature
distribution law and can be explained by the presence of
additional sources of heat at Wells 1 and 2.

All three wells underwent testing. Wells 1 and 2 yielded
oil at a considerable flow rate. Well 3 was void of inflow,
it was idle for a considerable period in expectation of its
testing after the drilling was completed. The temperature,
measured at this well, corresponds to a static value. The
considerable difference of the temperatures between
Wells 1 and 2, and Well 3 is a result of recovering oil from
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HKe BcexX CKB.3. CKB.2 3aHUMAaET NPOMEXYTOHHOE
NOJSIOXEHWE OTHOCUTESTbHO YKaldaHHbIX. VI3mepeHHas
Temneparypa: B ck.1-130 °C, B ckB.2-127,3 °C, B
ckB.3-120,3 °C. T.e. B CKB.3, pacrnoIOXXEHHOWN HIKe
OBYX APYruX, Temnepartypa 3aMeTHO MEHbLLE, YeM B
CKBaXXMHaX, HAXOAALLMXCS MMICOMETPUYECKM BbilE. OTO
MNPOTUBOPEYUUT HOPMaIbHOMY 3aKOHY pacnpefeeHums
TemMnepaTtypbl B HEAPax U OO bACHAETCS HAIMHNEM
[OMOJIHUTESIbHOrO UCTOYHMKA Temnia B CKB. 1 1 2.

Bce Tpu ckBaXKuHbI UCTbITaHbl Ha NpUToK. Cke.1 1 2 nann
HedTb 3HauMTENBHOrO AcbuTa. CKB. 3 6e3 MPUTOKA,
MNPUYEM OJIUTENBbHOE BPEMS MPOCTOSIA B OXKMAAHN
NCMbITaHVS MOCe OKOHYaHMs BypeHns. Temneparypa,
N3MEPEHHas B 3TOW CKBaXKMHE, COOTBETCTBYET
cTaTn4eckoMy 3HadeHno. CyLeCTBEeHHAs pasHmLA
TeMneparyp Mexxay CkB.1,2 1 CKB. 3 SBIFETCA C/IeACTBMEM
N3BAEYEHNSt HE(PTW C ryOVH, 3a5eraroLLVX HKE MHTepBasia
VCMbITaHUS HE MeHee, YeM Ha 200 - 300 m.

Puc.4 nnnocTpupyeT cxemMy pacroIoXeHNs TPEX
OPYrMX pasBedoYHbIX CKBaXKMH, OTCTOSILLMX Ha yaaneHun
700-1000 M gpyr oT gpyra. MN'ncomeTpus KpoB/av
BaKEHOBCKOW CBUTbI BCEX CKBAXKMH OT/INYAETCA

BCEro Ha HECKOJIbKO METPOB (MOYTU OOMHAKOBA).
V1amepeHHas Temnepatypa B ckB. 4 — 109 °C, B CKB. 5
-111 °C, B ckB. 6 — 98 °C. T.e. B CKB. 6 TemnepaTtypa
3aMETHO MeHbLLIE, YeM TeMMNepaTypa B ABYX OPYruX
PAAOM CTOSLLMX CKBaXKMHAX. YTO CHOBa MPOTUBOPEYNT
HOPMaTbHOMY 3aKOHY pacnpeneseHns Temneparypbl B
Hepgpax. PasHuua Temnepatyp 06ycnoBaeHa Halnymem
[LOMOJIHUTESIbHOTO UCTOYHKA Temnsia B CKB. 4 1 5.

[PV UCMbITaHNN BCE CKBaXXMHbI (DOHTaHMPOBaN
HeTbto. Ho B CKB. 4 1 5 0ebuT npeBbILLan HECKOSIbKO
COTeH M3/CyT, a B CKB. 6 OH COCTaBW/1 HECKOJIbKO M3/
CyT. 3HauuTeNbHasA pagHnLa TEMNepaTyp MeXay CKB.
4, 51 ckB. 6, paBHas 11-13 °C, aBnseTcsa cneacTemem
NOCTYNIEHUS HEDTU C FNYOUH, 3aneraroLLmX HuKe
NHTEpBasa NUcnbiTaHUa He MeHee, Yem Ha 300 M.

B akcnnyataumoHHbIX CKBaXKMHaxX OAHOrO W TOro

»Ke KyCTa HadaslbHas pasHuLa TemMnepaTtyp Mexay
CKBaXKMHaMW, OaBLUMMWN 3HAYNTESbHbIE MPUTOKMU HEPTU,
N CKBaXKMHaMK 63 NpUTOKa Uan C HE3HAYUTESIbHBIM
nputokoMm, gocTturana 10-12 °C. o mepe CHMKEHUS
nebuta HedTK B NpoLiecce A06bIYN YMeHbLLANACh
Kak camMa namMepsgemas temnepaTypa, Tak U pasHuua
Temnepartyp.

[MprBeéHHbIE OaHHbIE 06 U3MEPEHHbIX
TemnepaTtypax B (hOHTaHUPYHOLWMX PasBeaoqHbIX 1
9KCMIyaTaUMOHHbBIX CKBaXKHAX CBUOETENbCTBYIOT
O MOATOKe Bbosee HarpeTon HedTM N3 rNyoboKo
3aneraloLmx OTNIOXEHUN MO CETU OTKPbIThIX
cybBePTUKANBbHbIX HAPYLIEHUIA CATOLHOCTM.
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the depths occurring lower than the tested interval by no
than 200 to 300 m.

Fig.4 presents the layout of three other exploration wells
located at a distance of 700 to 1000 m from each other.
The hypsometry at each well only has several meters of
difference (i.e. it’s almost the same). The temperature
measured at Well 4 was 109°C, it was 111°C at Well 5,
and 98°C — at Well 6. That is, Well 6 had a considerably
lower temperature than in the other two neighboring
wells. Which, again, contradicts to the normal law of
the insitu temperature distribution. The difference in
temperatures is determined by the presence of additional
heat sources at Wells 4 and 5.

4

@]
6 5
(@] @]

Cks.4-109 °C Well 4 -109°C
Cks.5-111°C Well5-111°C
CkB.6 - 98 °C Well 6 -98°C

Puc. 4: Cxema pacnonoXeHnsi paseefoyHbIX CKBaXKMH
Fig. 4: Exploratory wells location diagram

When being tested, all the wells produced oil. But the
flow rate of Wells 4 and 5 was some hundreds of m?/
day higher, while Well 6 had single cubic meters of flow
per day. Such considerable differences in temperature
between Wells 4, 5 and 6, equaling to 11-13°C, is the
result of oil influx from the depths occurring no more than
300m lower than the tested interval.

The initial difference in temperatures between the

wells having considerable oil influx and those having
inconsiderable influx amounted to 10-12°C in wells
from the same well pad. As the oil flow rate reduced,
in the process of well operations, both the measured
temperature values and their difference were
decreasing too.

The presented temperature data from the flowing
exploration and production wells indicated that there
is some influx of heated oil from deep seated deposits
coming through the network of open subvertical fault
lines.

Fig.5 presents the dynamics of formation pressure at a
number of exploration wells which were flowing during
the primary well tests. Further on, part of the wells
were used as producers and one well was used as an
observation well. The distance between the wells was 5
+15 km.
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Puc. 5: [vHamrka nnactoBoro aasneHnst (39 — HabnogaTensHas CKBaXKHa)

Fig. 5: Formation pressure dynamics (Well 39 is observation well)

Ha pric.5 nokasaHa gnHammka naacToBoOro AaBieHus
no psaay Pa3BefdoyHbIX CKBaXKVH, KOTOPbIE MPU
NepBUYHOM UCMbITaHUM (DOHTAHNPOBaIV HETHIO.

B nanbHenwem 4acTb CKBaXKMH UCMO/Ib30BaIV B
KayecTBe J0ObIBAOLLMX 1 OOHY Kak HabNtogaTenbHyto.
PaccTosHne mexay ckeaxkmHamm 5+15 kM. HavaneHoe
CHWKEHME OaBneHns B HabaoaaTelbHOM CKBaXKMHE
006yCNoBAEHO OTOOPOM Hed T N3 AO6bIBAKOLMX
CKBaXKMH. 3aTeM B 30HE PacnosIOKEHNS 3TON
CKBa)XMHbI CTasl AOMUHMPOBAaTL Hanop g Jitonaos
CHM3Y. YTO NpmBENo cHavana K NMoCTOSHCTBY, a 3aTem
K BO3pacTaHWUio N1acTOBOrO AaBIEHUS.

CWHXPOHHOE CHWXKEHME NNacTOBOro AaBAeHUS

B 0OObIBAOLMX I KOHTPOIbHOW CKBaXKMHax B
Ha4YanbHOM cTaaun oo6bl4n HeEPTW, AaHHbIE

006 M3MEHEeHVSX TeMnepaTypbl NOATBEPXKOAOT
HaOEXHYIO rMOpPaBIMYECKY B3aMMOCBSA3b MO
NoWaam 1 paspesy Mexay pasHbiMY ydacTKamuy
TEPPUTOPUM 1 YKa3bIBAOT HA BO3MOXXHbIM 6ObLLON
3TaK HepTeHOCHOCTU. B3anmocBa3b 0bycnoBieHa
CYLLIECTBOBAHNEM €ONHOW MMAPOANHAMNYECKOMN
CUCTEMbI B CETU OTKPbITbIX HAPYLLUEHWNI CMIOWHOCTH
B OTNIOXKEHWNSX TFOMEHCKOW CBUTHI (opa) v
dyHgameHTa. O6 9TOM TakXXe CBUAETENbCTBYIOT
pe3ynbTaTbl IMOPONPOCAYLNBAHUS: UMMYJbC
OaBeHVs NPOXOANA paccTosHNE Mexay CKB. 4 1 5
(pnc.4) meHee, 4yem 3a 15 MUH.

AHaN3 pPesynbTaTtoB NUCMbITaHU 355 06bEKTOB
B MNOVICKOBO-Pa3BeO0YHbIX CKBaXKMHAX nokasarn
cnepytolee. Tonbko 31 06bekT (8,7 %) npeacTasnsanm
cyrybo nopoabl 6a>keHOBCKOW CBUTLI. 71 06bekT (20 %)
— MOpPOAbl, 3aNeraroLme HUKE OT/IOXKEHU abanakcKom
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The initial pressure drawdown at the observation well
was determined from the producing wells. Thereafter,
the fluid head flow from beneath started to dominate in
the well location area. Initially, this caused the consistent,
and later, the increment in the formation pressure.

The synchronous drawdown of the formation pressure in
the producing and observation wells, at the initial stage
of oil production and in the temperature fluctuations
confirmed a reliable hydraulic correlation between the
different sections of the area and pointed to a probable
large composite oil net thickness. This correlation is
determined by the existence of a unified hydrodynamic
system in the network of open fault lines in the deposits
of the Tyumen suite (Jurassic period) and the basement.
This was also confirmed by the well testing results: the
pressure impulse was covering the distance between
Wells 4 and 5 (Fig.4) in less than 15 minutes.

The analysis of testing results on 355 exploratory wells
revealed the following picture. Only 31 targets (8.7.%)
represented pure Bazhenov suite rocks. 71 targets
(20%) had rocks occurring lower than the deposits of
the Abalak suite. The rest of the targets had mixture

of Bazhenov suite and the overlying cretaceous, or
underlying Pre-Jurassic deposits; or with both kinds of
these deposits simultaneously. No oil influx identification
was carried out and it makes no sense to attribute the
influx to the Bazhenov suite rocks specifically.

It should be also taken into consideration that when
stimulating inflows from intergranular reservoirs, with
limited thickness, the intervals of oil inflow are directly
confined to the tested intervals. When testing fractured
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cBUTbl. OcTalbHble 06BbEKTbl OTHOCUITNCH K COBMECTHbIM
NCMbITAHNAM OaXKEHOBCKOW CBUTbI C BbiLLEIeXaLlyMy
MENOBbIMU, VN C HXKENEXaLLWMU FOPCKUMU U
OOPCKUMU, NN 1 C TeMU U OPYTVMU OTJTOXKEHNAMN
OHOBPEMEHHO. BbisiBneHne MecT nocTynneHust Hedpt B
CTBOJT CKBaXKVIH He MPOBOANIOCH U OTHECEHWE NMPUTOKOB
TOJIbKO K Mopoaam 6ayKeHOBCKOW CBUTbI HEe MMEET nof,
cobor OCHOBaHNW.

CnepnyeT Takxe NPUHMMaTh BO BHMMaHME, YTO Npu
BbI3OBE MPUTOKA 13 MEX3EPHOBbLIX KOIJIEKTOPOB,
TOJILLMHA KOTOPbIX BCerga orpaHndeHHas, UHTepBasbl
MOCTYNNEHVSI HE(DTUN B CKBaXKMHY MPUYPOYEHbI
HenoCpPeaCcTBEHHO K MHTepBanam nucnbitaHus. MNpu
NCMbITaHUM TPELUMHHBIX KOMIEKTOPOB MHTEepBasbl
NOCTYNIEHUS HEMTU B CKBaXKNHY COOTBETCTBYIOT
30HaM MNepeceyeHnst CTBOSIOM OTKPbITbIX
cybBepTUKabHbIX HAPYLLEHUIA CMIOLWHOCTU, MO CeTU
KOTOPbIX NNacToBbIM hAouna NocTynaeT 13 yaaneHHbIX
Nno rNyobuHe OTNIOXKEHWUN.

Ha Puc.6 npencraBneHa cxema UCMbITaHW Ha NPUTOK
OTOe/bHbIX CKBaXKVH. BCe OHM hoHTaHupytoLme 1
noAobpaHbl C pacyeToM oOxBaTa MakCUMasibHOroO
ananasoHa rnyoviH. [JaHHble NOATBEPXXOAt0T, YTO
3TaXX HE(OPTEHOCHOCTU OENCTBUTE/IbHO COCTaBASET He
mMeHee 300 M.

PesynbTaTthbl UCMbITAHWUI Ha MPUTOK MJIAaCTOBOMO
dnonaa MHOMOUMCIEHHBIX MONCKOBO-Pa3BeqoUHbIX
CKBaXKMH XapaKTepU3YyoT He «OaKEHOBCKYH HEDTb» 1
YKa3bIBaKOT HE Ha 3a1exXn HeOTN B BKEHOBCKOW CBUTE,
a CBUAETENbCTBYIOT O HE(DTEHOCHOCTU OT/TIOXKEHUN,
3aneratoLyx Nod, OT/IOKEHUAMY OaXKEHOBCKOM U
abanakckow cBuUT B AnanasoHe riybuH He meHee 300 M
no paspesy Ha paccMaTprBaeMOon TEPPUTOPUN.

NcToYHMK HedbTn

B ynomMsiHyThIX BbILLE MOAENAX KOIEeKTopa

HanMume HedTN B KaXKAO0M N3 HYX 0OYCNOBMBAETCA
OOMVIHVPYIOLLIEN POJIbIO MOPOA, 060rallEHHbIX
OopraH/4YecK1M BELLIECTBOM (HedhTeMaTepuHcKas
nopoaa). M Ha Bonpoc: «OTkyaa B3sach

HeOTb?» 0ObIYHO CCbINAKTCA Ha Tak Ha3bIBAEMbIN
«aBTOhrOMaopaspbiB». Jlormka paccy>kKaeHui
cnenyoLLas: Npu OOCTVXKEHUM TemMnepaTyp rnaBHOW
dhasbl HethTe0bpas3oBaHUs BCIEACTBME YCUIEHHOMN
reHepauumn yrneesogopoa0oB 13 HehTeMaTEPUHCKOWM
nopoap! MPOUCXOAUT e€ Pa3pbiB U UHTEHCUMBHOE
06pasoBaHMe ropU30HTasTbHbIX TPELLIVH;N3-3a
OCOBEHHOCTEN CTPOEHNSA OTNIOXKEHNN BAXKEHOBCKOM
CBUTbI HETb 13 HEE He yOanseTcs, CKanMBaeTcs
BHYTPU Pa3pbIBOB 11 06pa3yeT aHOMaslbHO BbICOKOE
naBneHue. 13 nogobHbIX TEOPETU3NPOBaHNA AenaeTcs
BbIBO[, YTO MOPOAbl CBUTbI OHOBPEMEHHO ABIAOTCA
reHepaTopoM HeMTU 1 EMKOCTLIO A5 HEE.
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reservoirs, the intervals of oil inflow correspond to

the zones of intersection between the borehole and
subvertical fault lines, whose network delivers fluids from
deep seated deposits.
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Puc. 6: Cxema ucnbitaHns MOMCKOBO-Pa3BeO4HbIX CKBaXK/H
Fig. 6: Exploratory wells test pattern

Fig.6 presents a schematic diagram of the inflow test
carried out at certain wells. All of them were injection
wells and were selected with a view to cover the
maximum range of depths. The data confirm that the
composite oil net thickness is not less than 300m.

The results of the formation fluid inflow tests at multiple
exploratory wells speak of not Bazhenov oil and they
even suggest they are not oil deposits in the Bazhenov
suite, but rather speak for oil bearing capacity of
deposits occurring under the deposits of the Bazhenov
and Abalak suites, in the range of not less than 300m
vertically in the area under consideration.

The Source of Oil

The presence of oil in each of the above mentioned
reservoir models is determined by the dominating role
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OTHOCUTENBHO TaKMX YMO3aK/IKOUYEHW OTMETUM
cnenytlLee. PaspblB ropHOW NOpoAdbl, €CAN OH
NPONCXoanT, UMeeT cybBepTUKaIbHOE HanpaBeHe.
OTO 06YCNOBNEHO TEM, YTO B YCNOBUAX ECTECTBEHHOIO
3a/1eraHng ropn3oHTasbHas COCTaBASOLLLAsA
HaNPsSPKEHHOrO COCTOSIHNA MOPOL, BCeraa MeHbLLe
BEPTUKaTbHOW cocTaBnstoLlen. [pun orpaHn4eHHON
TOJILLMHE NflacTa TpeLlmHa paspbiBa NPOPBET NiacT U
CreHepUpPOBaHHbIE YIrNIEBOAOPOOb! EF0 MOKUHYT. Kpome
TOro, He OETaNN3NPYOTCHA Te OCOOBEHHOCTM CTPOEHMIS
nopoa 6aKeHOBCKOW CBUTbI, U3-3a KOTOPbIX CODCTBEHHO
HeMTb U HE MOXXET UX MOKNHYTb.

B aT0In CBA3M 06paTiM BHUMAaHME Ha TO, YTO TEPMUH
«HedpTeMaTepmHCKasa Nopoaa» 1 ero coaep>xaHune
NCNONb3YETCS reoioraMmm 1 reOXMMKamm ¢

LeSbto XOTb Kak Obl 06 bACHNTb MPOVNCXOXAEHNE
YrNeBOAOPOA0B. [MNOTETMYECKM NpegnonaraeTcs,

4YTO HebTeEMaTEPUHCKAsA Nopoaa—a 3TO TOSIbKO
0Cafo4Has Nopoaa-cnocobHa B onpeaeneHHbIX
TEPMOONHAMUYECKYIX YCTOBUSX BblAENATb CBOBOAHbIE
yYrNeBoaopoapl, 06pasyoLLmecs B Npouecce ama- w1
KaTareHeTUYECKMX NpeobpasoBaHni 3aKIFOHEHHOO

B HEW PaCcCEAHHOr0 OPraHnNYecKoro BeLlecTBa. XoTs
rMnoTese BUOreHHOro MPOVCXOXAEHNS YrNeBOOOPOA0B
He OMH OEeCHATOK NET, yoeanTebHbIX AoKa3aTenbCTB
€€ OOCTOBEPHOCTW A0 CUX NOP HE NOJy4eHo. W ecnn
019 TOMLL, OCaA0YHbIX MOPOL4, adenTbl OPraHNYecKom
rMnoTesbl 6e3aneIALUMOHHO CHUTAOT TOJSIbKO €€
NCTOYHMKOM 3aniexxern HeddTu 1 rada, TO OHU XKe
BMagaroT B CTYMOP W HE B COCTOSIHNN PasyMHO

OB BACHUTL MPOUCXOXKAEHWNE HEDTU N €€ aKKYMYMALMIO
B Marmatunyeckux nopogax. Hanprmep, B rpaHuTax
MecTopoxxaeHnsa Omalla (KazaxcTaH) v B
aHaNorMYHbIX NOpPoaax psaa MECTOPOXAEHWNA Lebda
BbetHama (Benbim Turp n gp.). «<ABTO(AOMO0Pa3PLIB» -
HarngoHas eMOHCTpaLMs Noaxoaa, OTOPBaHHOIO

OT peasnun.

B a1oM e cBA3n obpallatoT Ha cebs BHUMaHWe
crenyrowme akTbl. Ha TepmasibHbIX MOAgX ByIkaHa
Y30+ (KamuaTtka) Habntogannchb BelaeneHns Hedtu
PasNYHOro ugeTa 1 tmna [4], Ha ocTpoBax VTypyn un
KyHawmp (KOxHble Kypubl) 13 TepMasibHbIX UICTOUHMKOB
3ahMKCMPOBAHO rasnpPOBaHNE METAHOM C MPUMECHIO
aTaHa [1]. B onncaHHbIX criydasx 3TO NPOUCXOANT B
Kanbaepe Wan BON3M 00 KOHLA HEMOTYXLLUNX BY/IKAHOB,
B He[pax KOTOPbIX Temnepartypa 1 ceryac He MeHee
500 °C [6]. Mpun Takmx TemnepaTypax opraH4eckoe
BELLIECTBO OyAET He nepepaboTaHo B Yr/1IEBOAOPOAb!,

a MOJIHOCTbIO BbIXOKEHO.

«HedhTemaTeprHCcKasd Nopopa» - 3TO LWOopbI,
00OPOBOBHO HAAEThIE HA F1a3a U He JatoLlve
BO3MOXXHOCTM reosioraMm OTOUTK OT CTEPEOTUMNOB B
MOVICKE 1 Pa3BeaKe MECTOPOXKAEHUI Yr1eBOAOPOLOB.

78 | ROGTEC

of the rocks enriched in organic matter (source rock).
And when answering the question: “Where did oil come
from?” one usually refers to the so called “formation
fluid auto-fracturing”. The logic of such reasoning is the
following: when the temperature of the main oil formation
phase is achieved, due to enhanced hydrocarbon
generation from the oil source rock, it bursts and
horizontal fissures form up; and due to the Bazhenov
suite structure oil does not move off but accumulates
inside the faults and the abnormally high pressure then
builds up. Such theorizing results in conclusions that the
rocks of this suite are oil source and oil container at the
same time.

We can note the following regarding such reasoning.
Rock bursting, if it takes place, has subvertical direction.
This is determined by the fact that the horizontal
component of the rock state of stress is always lower
than that of the vertical component. Due to limited
thickness of a formation, the tension crack would break
through the formation and the hydrocarbons generated
there would leave it. Besides, no details have been given
for those features of the Bazhenov suite structure which
just prevent oil from leaving it.

In this context, we should take note of the fact that the
term “source rock” and its meaning have been used by
geologists and geochemists with a view to somehow
explain the origin of hydrocarbons. Hypothetically

it is suggested that the source rock —and it is just
sedimentary rock — is capable, in certain thermodynamic
conditions, of releasing free hydrocarbons that had been
formed in the process of the diagenetic and catagenetic
alterations of the dispersed organic matter confined

in it. Although the hypothesis of biogenic origin of
hydrocarbons counts not a single score of years, it has
not obtained any compelling evidence of its reliability this
far. And as the adepts of the organic origin hypothesis
consider the thickness of sedimentary rocks a source

of oil and gas, they have brain freeze and cannot
reasonably explain the origin of oil and its accumulation
in magmatics. For instance, in the granites of the
Oymasha field (Kazakhstan) or similar rocks of a number
of fields in Vietnam (The White Tiger etc.). “Formation
fluid autofracturing” is a vivid example of an approach
detached from reality.

In this connection, the following facts come under notice.
In rush of oil of different types and colour were observed
in the thermal fields of the Uzon volcano (Kamchatka)

[4], methane aeration from hot springs , with an ethane
admixture, was recorded in the islands of lturup and
Kunashir (Southern Kuril Islands) [1]. In the above
mentioned cases, this happens in the caldera or near
smoldering volcanos, whose subsurface temperature is
not less than 500 °C even now[B]. The organic matter
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I B 3TOM OTHOLLEHWM BaxKeHOBCKast CBUTa
NOY4YUTENbHBIN MPUMEP Hay4YHOW CNenoThl.

PesynbTaThl UCMbITAHNA OAHO3HAYHO CBUOETENBCTBYIOT,
4yTO DavKeHOBCKast CBUTa BOOOLLE HE UMEET HMKAKOro
OTHOLLEHNSI K 00pa30BaHNio He TN, €€ CKOMIEHUIO B
nopoaax CBUTbI 1 K HE(DTEHOCHOCTU HKEeNexXaLLmx
OTOXKEHUN. HEDTEHOCHOCTL NOCNEOHVX U CKOMMEHNE
Heh T 06yCNOBEHbI MOATOKOM Yr/IEBOAOPOOOB U3
ryOvHbI HeapP MO CETU HaPYLLUEHWUIA CMIOLIHOCTY Nopo.
OTaenbHble Pa3pblBbl CAOLLIHOCTY MPOPbIBAKOTCA

B OT/IOXKEHWNSA BaXKEHOBCKOW CBUThLI 11 MOCTynaroLLas

MO HUM HeTb B HEKOTOPbIX CKBaXKMHAX OLLMBOYHO
NpUHUMaEeTCs 3a HeOTEHOCHOCTb CaMOW CBUTI.

MpegHasHauyeHne 6a>KeHOBCKOWN CBUTDI

Ponb 6aXeHOBCKOW CBUTLI B paspeae NpUHLMMnanbHO
nHasd. OTNOXKEHWUS CBUTbI BMECTE C MIMHAMM
HKenexalllen abanakCKom CBUTbI U C BbiLLENeXallyMK
rVHaM1 MeNOBOIro BO3pacTa ABMATCHA TEM C/TIOUCTbIM
dtonaoynopoM (MOKPLILLKOWM), KOTOPbIV MOKa YTO
CLEPXXMBAET MOLLHbIA HANOP HeTK, NOCTYNaKOLLEN

13 rNyduHbl Hegp. V1 UMEHHO KPEMHUCTO-TAIMHNCTO-
KapboHaTHble MOPOAbl DAXKEHOBCKOW CBUTLI UrpatoT
FaBHYIO POJIb B MOKPbILLKE 32 CHET MOBbLILLEHHOM
NNaCcTUYHOCTN OTHOCUTENIBHO BMELLIAIOLLX OTIOXKEHUN.
["opHas nopoa ¢ TakMMV CBOMCTBAMU HE MOXKET
CNY>XNTb EMKOCTbBIO AN151 YrNEBOOOPOAOB U He SBNAETCS
TaKOBOW B J@aHHOM KOHKPETHOM CJ1y4ae.

AHanornyHas cutyaums 6bina paHee BbiSiBiieHa
aBTOPOM B OpPYroM peruvoHe. P1c.7 nnntoctpupyeT
reou3NYeCKIE XapaKTEPUCTUKM TOSILLM NMOPOA,
3aneratoumx Hag 30HaM1 aHOMaslbHO BbICOKOIO
OaBNeHNs B paspesax ABYX CKBaXXWH. [10 ogHom 13
CKBaXXWNH OEMOHCTPUPYETCS paspes 6aKeHOBCKOM
CBWTbI, BTOPas CKBaXKMHA HE MMEET OTHOLLIEHUS K
3anagHon Crnbupn. OgHaKO CXOXXECTb XapakTepPUCTUK
BpocaeTcs B r1a3a ¢ NepBoro Barngaa.

MWHePanornM4yecKnn U IMTOIOTMHECKUIA COCTaB
nopop, UAeHTUYEH B paspesax 060X yHaCTKOB:

3TO KPEMHWCTO-MIMHUCTO-KapOOoHaTHbIE TOMLIM C
MOBbILLEHHBIM COAEPXKaHVEM OpraHuKK. [NocneaHee,
BEpPOSATHO, 0becnevnBaeT OTHOCUTESIBHO BbICOKYHO
NNacTUYHOCTb Takkx ToL. YTo, B CBOKO o4epelp,
0byCaBAVBAET VX POJIb B KAYECTBE HAAEKHbIX
dhromnaoynopos.

[MNof NoKpbllWKamMy B 060MX ClyYasx CyLeCTBYOT

30Hbl aHOMaJ1bHO BbICOKOIO MiiaCTOBOro 1 MOPOBOro
OaBeHUI, pasBuTas CUCTeEMA Pa3pPbIBOB CM/IOLIHOCTH,
3anosHeHne paspbiBoB HehTbo. O6bEMBI 3anacoB
nocnegHemn, No caMbIM OCTOPOXHbIM NOACHETaM,
NCYMCNAOTCS BHYLLNTENBHBIMW BENYMHAMI (HE MEHee,
4YeM HECKOTbKUMU MUIVapaamMy Ky6oMeETPOB).
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under such temperatures would not be converted into
hydrocarbons but burnt out completely.

“Source rock” is just a blinker voluntarily put onto eyes,
and does not giving geologists any chance to move
away from stereotypes in prospecting hydrocarbon fields.
And the Bazhenov suite, in this sense, is a cautionary
example of scientific blindness.

The testing results clearly indicate that the Bazhenov
suite has no relation to oil generation, nor has it relation
to its accumulation in the rocks of the suite, nor to the
oil bearing capacity of underlying deposits. The oil-
bearing capacity of the latter and its oil accumulation
are determined by the inflow of hydrocarbons through
the network of fault lines. Separate fault lines break
through into the deposits of the Bazhenov suite and the
oil coming through them into some wells is erroneously
taken for oil bearing capacity of the suite itself.

The Bazhenov Suite Destination

The role of the Bazhenov suite is fundamentally different
in the cross-section. The deposits of the suite, alongside
the shales of the underlying Abalak suite and the
overlying clays of the Cretaceous period, are a stratified
fluid seal so far holding that powerful, deep underground,
static head. And it is carbonaceous-siliceous-argillaceous
rocks of the Bazhenov suite that play the main role in the
seal due to its higher plasticity compared with the host
rock deposits. Rocks that have such properties cannot
serve as containers for hydrocarbons and they do not in
this particular case.

A similar situation was previously discovered by

the author in a different region. Fig.7 demonstrates
geophysical characteristics of the rock mass occurring
under abnormally high-pressure zones in the cross-
sections of two wells. In one of them, a cross-section of
the Bazhenov suite is presented, while the second well
has nothing to do with the West Siberia. However, the
similarity of characteristics catches the eye.

The mineral and lithological composition of the rocks
is identical in the cross-sections of both zones: it is a
carbonaceous-siliceous-argillaceous thickness with a
high content of organic matter. The latter, apparently,
provide relatively high plasticity of the rock masses.
Which, in turn, determined their role as reliable fluid
seals.

In the both cases, zones with abnormally high formation
and porewater pressure are under the seals, with

the developed system of fault lines filled with oil. The
reserve volumes of the latter, according to very cautious
estimations, are of considerable values (not less than
several billion cubic meters).
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Puc. 7: Teodmsnyeckme xapakTeprcTVKA Nopom, Hag 30HaMy aHOMaUTbHO BbICOKOrO MIaCTOBOMO V1 MOPOBOIO AaBJIEHNN
Fig. 7: Geophysical characteristics of rocks above the areas of the abnormally high formation and porewater pressure

He VCKIoYEHO, YTO MUHEPaIorMYecKuii 1
JIUTONIOMMYECKIIA COCTaB MOPOL, YKas3aHHbIX
hIONO0YNOPOB ABMSETCS HOBbLIM TUMOM MOKPbILLIKIA
0119 3anexel yrneBofopoaos. /1, BOSMOXHO, MOXET
paccMaTpuBaTbCSsl B Ka4eCTBE MOVCKOBOIO NMpuaHaka
BEPOATHbIX CKOMMEeHM HedbTu 1 rasa.

3anacbl HedpTHn

KakoBbl 3anackl HethT? MUHUMM3NPYS NapameTpbl
pacyéTa, HO NPUHMMAs BO BHYMAHME HeMasyto naoLlans
N N3PSAOHbIN 3TaXK HEPTEHOCHOCTU, OaXKe NPV KpanHe
HE3HaYMTENBHOM MOPUCTOCTY, 3anackl HePTY COCTaBAT
He MeHee 6 mnpa M3, OCOBEHHOCTb CTPYKTYPbl OObeKTa
NpenonpenenseT NosHy N3BEKAEMOCTb 3anacos.
AHOMaIbHO BbICOKOE M1acTOBOE AaBsieHMe 1 BobLLas
pasHnLa MeXXay NaacTOBbIM OAB/IEHUEM U AABNEHVEM
HacblLLEeHVS HedhTW ra3zomM obecnevaT O/INTEeNbHbIN
nepuom POHTaHHOW 06bI4K. [TprUYEM 3TO NEPBUHHOE
CKOMJIEHNE HETN OCTaETCS 00 KOHLA HepasBeaaHHbIM
N UMELOTCS peasbHble MPEANOChIIKUA YBENNYEHUS
3anacoB. VIHhopmMaLys, nmetoLLasacs y aBTopa,
NO3BOSIET OLEHUTb ONTVMabHbIM 0OBLEM 3anacoB ~9
MAPA M3, BOBMOXXHbI MakcuMyM ~20 mnpa, M3,

[ns okoH4YaTenbHOro NOHMMaHUs 1 OCO3HaHVIA
cuTyauun noTpedbyeTcst AONONHNTEbHO PeLLnTb ABe
cyrybo npakTuyeckre 3agadn 1 asa cyrybo Hay4YHbIX
Bonpoca. Kaxxgasa komnaHus, Kotopast 3aMETcs He
NONyYEHNEM KPAaTKOBPEMEHHOMO NMPUTOKA W3 OTAEbHbIX
CKBaXXWH, Kak 3TO MMEET MECTO B HACTOSILLIEE BPEMS,

a 0obblyen HedhTK U pa3padboTKon, 0bsa3aTENBHO
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It is not ruled out that the mineral and lithological
composition of the rocks in the mentioned seals
represent a new type of seal for accumulation
hydrocarbons. And, possibly, it can be considered as
a prospecting guide for probable accumulations of oil
and gas.

Oil Reserves
So, how much oil do we have in reserves?

Keeping it to a minimum of the calculation parameters
but taking into account a considerable area and the
significant composite oil net thickness, even when
considering the pretty low porosity, the oil reserves would
amount to not less than 6 bin. m®. The structural feature
of the target determines the full recovery efficiency of

its reserves. The abnormally high formation pressure
and the difference between the formation pressure and
bubblepoint pressure would provide a prolonged period
of natural lift. What is more, this primary accumulation
of oil continues to be underexplored and the conditions
are there to increase oil stock reserves. The information
possessed by the author makes it possible to estimate
the optimum size of reserves as circa 9 bin. m3, the
possible maximum reserves may be about 20 bin. m®.

To eventually understand and realize the situation it is
necessary to additionally complete two purely practical
tasks and solve two purely scientific problems. Each
company that would care not for obtaining a short-term
inflow from separate wells, as it takes place presently,
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CTOJIKHETCS C OCTPOW HEOBXOANMOCTbLIO PELLEHUS
npakTU4eckmx 3agad. Ecnm »ke npakTuyeckme sagaqdn
OyayT peLleHbl, TO, BNOJIHE BOSMOXHO, OYayT peLleHbl
N HayYHble NPOBAEMbI UM K VX PELLEHWIO YAACTCA
NPOABVHYTHCS.

3aknoueHue

B Heppax Poccun nveet mecto pegyaniunm dheHoMeH:
(1) Ha onpeaen&HHON TEPPUTOPUM OTIIOXKEHNS HIKE
Oa)kKeHOBCKOW CBUTbI pa3buTbl CybBEpTUKaIbHBIMM
HapyLLEHUSMI CMIOLLHOCTM,00pa3y oMM
B3aMMOCBA3aHHY MMAPOONHAMUNYECKYHO CUCTEMY,
3anoJIHEHHYIO HETHIO MPY aHOMaSTBHO BbICOKOM
OaBneHuu;

(2) nnowans HePTAHOro CKOMIEHUSI KOHTPOIMPYETCS
enVHbIM haKTOPOM 1 OCTAETCS MOSIHOCTLIO ELLé HE
pas3BedaHHoOu;

(8) 06bEM 3anacoB HeTM B pasBedaHHOW YacTu
CKOMJIEHUSI HE MeHee 6 MUNNNapaoB KybOMETPOB;

(4) oTNOXKEHNSA BAXKEHOBCKOW CBUTbI BbIMO/HAKOT
POJIb OCHOBHOIO (hitomnaoynopa ans Hkenexallem
rMOPOANHAMNYECKOW CUCTEMBI,HE SBASKOTCS
reHepaTopoOM HeMTU 1 EMKOCTbIO A5 HEE.

Opyrmn cnosamu — B LIEHTPE CTPaHbI,B PErMoHe

C pa3BUTOM MHMPACTPYKTYPOW CyLLECTBYET
CKOMIEHME He TV HEBUOAHHOE MO OOBbEMY 3anacoB
(NpeononaraeTcd,kKpynHenulee B M1pe). AHanorniHoe
CKOMJIeHME HeOTW CYLLIECTBYET TaKXKE 1 B OPYrOM
pervoHe CTpaHbl.
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but for oil production and development, shall inevitably
run into burning need of completing the practical

tasks. However, after all the practical tasks have been
completed, it is quite possible that the scientific problems
may be resolved or their solution may be sooner
approached.

Conclusion

A most singular phenomenon finds its place in the interior
of Russia:

(1) deposits of a particular area, located under the
Bazhenov suite are divided by subvertical fault lines,
making up an interconnected hydrodynamic system,
filled with oil under abnormally high pressure;

(2) the area of oil accumulation is controlled by a single
factor and continues to be underexplored;

(3) the volume of oil reserves in the explored part of the
accumulation is not less than 6 billion cubic meters;

(4) the deposits of the Bazhenov suite play role in the
basic fluid seal for the underlying hydrodynamic system,
they are not an oil source or container for it.

In other words, there is oil accumulation in the center of
the country, in the region with developed infrastructure,
which is unprecedented by its reserves (it is supposed to
be the largest in the world). A similar oil accumulation is
available in another part of the country as well.
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