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BBEOEHUNE

a nnacTbl NPEACTaBAAtOT COOOM NecHaHO-TIMHUCTbIE
OTIOXKEHMA TYDOKOBOAHOIO rEHE3MCa, MPUYPOYEHHbIE K
HOHAODHOPMEHHOM HYACTY KIIMHOLMK/INTA HEOKOMCKOIO
BospacTa [1]. HecMoTps Ha TO, YTO UCTOPUS N3YYeHNSs
reosIorn a4MOBCKOM TOJLLIM HACUUTLIBAET HECKOSbKO
[ECATKOB NET, 0OBbEM BbIPAOOTKM 3aracOB STVIX OT/IOXKEHI
He pocTturaeT gaxke 10 %, a Yicno NNLEH3NOHHbBIX
OOBEKTOB, HA KOTOPbIX a4YYMOBCKME MNaCcTbl BBEAEHb! B
MPOMBILLNEHHYO Pa3paboTKy, COCTaBASET eanHMLbI. STO
CBA3aHO CO CJIOXKHBIM FE0NOrMYECKM CTPOEHVEM M1aCTOB,
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INTRODUCTION

The Achimov horizons are deep-water sandy and

clay strata’s associated with the fondoform part of the
Neocomian cyclic wedges [1]. Reserve recovery in these
deposits is still less than 10 percent, with a mere handful
of license projects in which the Achimov horizons have
entered the commercial production phase despite dozens
of years of research on the Achimov’s geology. This is due
to the complicated geological architecture of the horizons,
their vertical and lateral heterogeneity, low porosity and
permeability, and high water saturation.
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EXPLORATION

BEPTUKATBHOW U NaTePasIbHON HEOAHOPOAHOCTHIO,
HU3KVMM OUNbTPALMOHHO-EMKOCTHBIMK cBocTBaMmM (DEC)
1 BbICOKM KO3 MDULIMEHTOM BOAOHACHILLIEHHOCTU.

A4MMOBCKas TosLLA 3aHUMAET BaXKHOE MECTO B
cTpaTernm pasBuUTUS PECYPCHOM Ba3bl KOMMaHNn
«[a3npoM HeddTb», Tak Kak 0b61aaaeT OrpPOMHbIM
PECYPCHbIM NOTEHUMaNom (puc. 1).

BBray CNoXHOro reoI0rM4eckoro CTPOEHUS 1
cneundnyecknx 0CobeHHoOCTel paspadoTKM a4MMOBCKYHO
TONLLY LenecoodbpasHo BblOeNnTb B OTAEbHbIN OOBbEKT

Pecypchbl
Resources

25.9 mnpa.T
25.9 billion tons

The Achimov formation features prominently in the
Gazprom Neft resource portfolio development strategy
because of the enormous resources lying there (Figure 1).

In view of its complicated geological architecture and
distinct development, it seems justified to single out

the Achimov formation as a separate area of study. To
improve knowledge and experience, define pressing
challenges, develop new technologies, and promote the
best solutions, the company has created an Expertise
Integration Centre for the Achimov formation.

3anacsbl
Reserves

5.5 mnpAa.T
5.5 billion tons

20.4 mnpao.T
20.4 billion tons

Puc. 1. MNoTeHupan a4MmMoBCKOM TOMLLIM B PECYPCHOM 6a3e KOMMaHu «[ a3npomM HepTb»
Fig. 1. Achimov formation potential within the Gazprom Neft resource portfolio

n3y4eHns. C Lenbio akkyMyIaUmmM 3HaHUIA 1 onbiTa
pPaboThbl, CTPYKTYPUPOBAHVSA aKTyaslbHbIX MPOBIEM,
Pa3BUTNSA HOBbIX TEXHOOMI, a TakKe TUPaKNPOBaHNS
Hanbonee ahPEKTVBHBIX PELLEHUM B KOMMAHUM
ChOPMUPOBaH €OMHbIN LIEHTP KOMMAETEHLMIA MO paboTe C
AYMMOBCKOW TOJILLEN.

B naHHol cTaTtbe npuBeneHa cructeMaTaaLms
reonIornN4ecKmX 1 TEXHOMOMMYECKMX BOMPOCOB,
KacatoLLIXCS OMOUCKOBaHWS, N3YYeHUS 1 BOBSIEYEHMS B
pPaspPaboTKy aYMMOBCKUX OTSIOXKEHWI.

PETPOCMEKTUBHbIN AHANIN3

BrepBble OT/IOXKEHWS HUXKHETO Mesa Obln
OXapakTepn30BaHbl 1 BblOEeHb! B a4MMOBCKYIO MaYky B
pa3pese Horo-BOCTO4HbIX paroHoB 3anaaHo-CrnbupcKom
nposuHUMK O.I". I'ypapu.

www.rogtecmagazine.com

This article summarizes the geology and technologies
related to exploring, characterizing, and bringing the
Achimov deposits into production.

HISTORICAL OVERVIEW

The Lower Cretaceous deposits were first characterized
and grouped into the Achimov sequence in the section
of the south-eastern areas of the West Siberian
Province by F. Gurari.

Much later, A. Naumov showed the clinoformal
configuration of the West Siberian Neocomian that
eventually became mainstream among geologists.

Today, there is not much debate about the clinoformal
architecture of the Neocomian and splitting the deposits in
the Achimov formation into relatively separate stratigraphic
intervals. The occurrence of the Achimov formation
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B PA3BEKA

3HauuTenbHo nodaHee A.J1. HaymosbIM Gbln
chopMyIMpPOoBaHb! BbIBOAbI O KIIMHOMOPMHOM MOAES N
Heokoma 3anagHon Cnbupu, cTaBLIME BNOCNEOCTBUN
OOMVHMPYOLWMMK cpeam reonoroB. CerogHs
KITMHOOPMHOE CTPOEHME HEOKOMA U BblAeNeHne
OTIOXEHWNIA a4YUMOBCKOW TOJLLIM B YCIOBHO OTAESIbHbIN
cTpaTnrparUYeckmnii MHTEPBaUT He Bbi3bIBAtOT
MHOIOYNCIIEHHbBIX ,EI,I/ICKyCCI/IVI. ,D,OKaSaHHbIMI/I CUHNTAKOTCA
MOIOrOMOHOK/IMHABHOE 3areraHme a4MOBCKOM
TOMLLY MO OTHOLLEHWNIO K FNiMHaM BaXKeHOBCKOW CBUTBI

N HaIN4ME B HX OBYX 30H MIMHM3aLMM: BOCTOHYHOWM,
obycnoBneHHon daumanbHbiM NepexoaoM B asieBpo-
FVIHUCTbIE NMOPOAbI KNMHOTEMbI; 3anafHON, CBA3aHHOM
C OMCTanbHbIM BbIK/TMHUBAHUEM MecyaHbIX N1acToB B
yaaneHHom OT UCTOYHMKA TEPPUreHHOro maTtepmana
obnacTy ocagkOHaKOMIEHNUS.

Mo pesynbTatamM MHOMOUMCIEHHBIX MANIEOHTOIOMYECKMX U
CrneunasibHbIX NCCNEeA0OBaHNA KEPHA C BbICOKOW CTEMEHBLIO
YBEPEHHOCTU YCTAHOB/IEHO, HTO BPEMST (DOPMUPOBaHMSA
AYYIMOBCKOW TOJILLIM COOTBETCTBYET CTpaTUrpatnHecKoMy
[avanasoHy oT beppuaca Ha BOCTOKE 00 HUXKHEMO
rotepvea Ha 3anage. [daHHbln BPeMEHHHOM NHTepBaU
XapaKTePU3YeTCH NPeodiafaHNEM B HEOKOMCKOM
naneobaccerHe 3anagHon Crnbrpu rnyboKOBOAHbIX
0OCTaHOBOK OCafKOHaKoMNeHus [2].

PETMOHAbHbIN MACLUTAB
HEOMNPEOEJTIEHHOCTEN

CornacHo MTOI0rMYECKM, ManeoreorpamnHecKnmM
KPUTEPUSM 1 MOPXOSIOMNYECKMM OCOBEHHOCTSAM
CENCMNYECKUX OTPaKEHUIN KIIMHOOPMEHHbIE
OTNIOXKEHVS B PEMMOHASIBHOM M1aHe MOXXHO pasfesinTb
Ha TPW YaCTW BOCTO4HYHO (MESTKOBOAHYHO), LIEHTPASIbHYHO
(6onee rnyboKOBOAHYHO) 1 3aNaaHYHO (KIMHOMOPMbI
BOCTOYHOro nageHus) [3].

[N BOCTOYHOW 30HbI @4MMOBCKOW TOJILLM XapaKTepHbl

cnenyroLme 0COBEHHOCTU CTPOEHNS KIIMHO(OPM:

e Hebo/bLUME TOMWMHbBI N HE3HAYUTESbHbIE
BEPTUKAIbHBIE aMNUTYObl KIIMHOMOPM
(At = 80-90 Mmc), 4TO CBMOETENLCTBYIOT 06
OTHOCUTE/TIbHOM MENKOBOJHOCTU baccenHa,

® HeYyeTKOe pasfefieHne paspesa Ha yHaa-, KIMHOW
HhoHOODOPMHYIO HaCTW, 3aTPYaHSAOLLEE OonpedeseHne
NNTONOrO-daumaibHOM 30HaSIbHOCTY;

® HEepEe3KUIA Nepexof OT LEbdOBbLIX MECHAHNKOB K
FVMHUCTBIM OT/IOXKEHUSIM CKJTOHA, Ja/iee K a4MOBCKMM
necyaHo-aNeBPUTOBBIM 0OPa30BaHNUSM;

® OTCYTCTBWE Ha CENCMUYECKIMX Paspesax BblPaXKeHHbIX
CUrMOBUHbBIX OTRaXKEHWN (MOHOKIMHAbHbIE
cencmochaumm);

® MOBbILLIEHHAs MECHAaHNCTOCTb OCaA04YHOM TOSLLM

® He3HauMTebHas 40 MMHUCTBIX NadYek, He
BblZIEP>KaHHbIX MO NIOLLAAN 1 0BPA3YIOLLINX 3KPaHbI
TO/TbKO Ha NOKasbHbIX y4acTKax.
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as a single flat wedge is considered to have been
demonstrated, along with two regions of clay alteration:
the eastern region resulting from facies, transitioning
into a silty clay clinothem, and the western region,
which can be attributed to a distal thinning of sand
beds in the depositional area far from the terrigenous
source.

Multiple paleontological and specific analyses performed
on cores established with a high degree of certainty that
the timing of the Achimov formation corresponds to the
stratigraphic series between the Berriasian in the east and
the Lower Hauterivian in the west. This period is marked
by the prevailing deep-water depositional environment in
the West Siberian Neocomian paleobasin.

UNCERTAINTY FROM A REGIONAL
PERSPECTIVE

According to the lithologic and paleogeographic criteria
and morphological features of the seismic reflections, the
depositional wedges may be regionally divided into three
sections: eastern (shallow-water), middle (deeper-water),
and western (the eastern dipping clinoforms) [3].

The eastern area of the Achimov formation is distinguished

by the following structural clinoform features:

e Small clinoform thickness and depth (At = 80 to 90
msec) suggesting a shallow water basin

¢ |ndistinct boundaries between the undaform, clinoform,
and fondoform parts of the section preventing lithologic
and facies zoning

¢ |ndistinct change from shelf sandstone to argillaceous
slope deposits and then to the Achimov sandy silt
structures

e No apparent sigmoid reflections (the single wedge
seismic facies) in the seismic sections

e High net-to-gross lithologies: small share of argillaceous
sequences inconsistent in size, only forming seals locally

Proven reserves and estimated potential of the eastern
area are relatively small [2].

In contrast with the eastern area, the middle area is

distinguished by the following lithologic and facies features

in the Achimov formation section:

e The clinoforms identified within the area overlapping
each other nearly throughout

e More apparent sigmoid shape of reflections
progressively steeper to west

e Abundant structures specific for turbidity features,
fractured rock areas, and widespread mixed porous and
fractured rock reservoirs

¢ Argillaceous silt slopes and clinoform depth (At = 280 to
310 msec) progressively steeper to the west,
suggesting a deeper sedimentary basin

e Satisfactory (in the east) and distinct (in the middle and
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PasBefaHHble 3arnachl 1 OXUOaeMblii MOTeHUMa
BOCTO4YHOW 30Hbl OTHOCUTESIbHO HEBEVKM [2].

[ns ueHTPabHOM 30HbI MO CPAaBHEHUIO C BOCTOYHOMN

XapaKTepHbl cegyrolme nutonorodaumansHbie

OCOBEHHOCTU pa3pesa a4MOBCKON TOJLLIM:

® Bble/IEHHbIE B Mpeaeax 30Hb! KIMHOMOPMbI
MpPaKTUYECKM BE3AE B3aMMHO MEPEKPbIBAIOT APy Apyra;

e ©oee YETKO BblpadKeHa CUrMoBUAHas hopma
OTPaXKEHUN, YBEIMYMBAIOLAACS B 3anagHOM
HanpaB eHWN;

® 0OUME TEKCTYP, TUMNYHBIX A9 TYPOUANTHBIX
0bpaz3oBaHUi, 30H TPELLMHOBATOCTH, NpeobnagaHme
KOMOBUHNPOBaHHOIO TPELLIMHHOMOPOBOIO Tuna
KOJINIEKTOPOB;

® yBe/MYeHVe B 3anagHoOM HanpaBieHn KpyTU3HbI
FTNHUCTO-a/IEBPUTOBbLIX CKITOHOB, BEPTUKAJIbHBIX
amMnanTyq kKMHodopM (At = 280-310 mc),
YTO CBMAETENLCTBYET O BO3paCTaH!M ryoOuH
cegyMeHTaLmoHHOro 6accemnHa;

® YIOBMIETBOPUTESNIBHOE (Ha BOCTOKE) N YETKOE (B LIEHTPE
1 Ha 3anafe) AeNeHNe KOMMIEKCOB Ha yHOA-, KIIMHOU
HOHAODOPMHYHO YacTu.

Brnarogaps ryvapoaMHaMUYecKor N30MPOBaHHOCTU
PE3ePBYAPOB, HANMHUMIO BbASPXaHHbBIX MOKPLILLIEK 1
KOJIEKTOPOB, MHOMOUMCIEHHbLIM BapVaHTaM SITOSNIOMHECKOrO
BKPAHMPOBAHWSA MecHaHbIX M1aCTOB LIEHTPasTbHas 30Ha
HEOKOMCKWIX KITMHOOPM Hanbosiee MepcrexkTnBHa ¢

TOYKW 3PEHUSA HEPTErasoHOCHOCTY, a TaKXKe HaCHUTLIBasT
BO/IbLLIOE UYMCIIO OTKPbIThIX 3aIEXKeN YriieBoaopOa0B.

B 3anagHom 4acTu BaccerHa pacnpoCTpaHeHb!
KIMHOOPMbI BOCTOYHOMO MaeHVsl, MPenMyLLIECTBEHHO
roTepuB-6apPEMCKOro BO3pacTa, XapakTepuayoLLIecs
cnenytoLmMyn 0COBEHHOCTSAMM:

e 1yroobpasHoe CTPOeHME Be3 pPasBUTON LLENBGOBOW
4acTu, YTO CBUAETENLCTBYET 06 OTCYTCTBUM MECHAHOro
MaTtepvasa B COCTaBe paccMaTpiBaeMblX KOMMIEKCOB;

® MNPaKTN4eCKn NnosiHoe OTCyTCTBME NEeCHaHKOB,
npeobaagaHue rH ¢ MaIOMOLLHBIMY MPOCIOAMM
aneBpPOINTOB.

B npenenax 3anagHown 4acTu 3anexen yrinesoaopoaos
He BbISIB/IEHO U NEepCneKTVBbl HedhTerasoHOCHOCTU
HEeOKOMa OLIEHUBaIOTCS KpaliHe HN3KO [3].

B pervoHanibHOM niaHe BblAenseTcs eLle 0aHo
HanpaB/eHVe N3MEHEHNS! 3aKOHOMEPHOCTEN — C

tora Ha cesep. OCHOBHOW MPUYNHON 3TOrO ABNSETCA
yBENYEHNE TONLLIMHBI @4MMOBCKMX OTSIOMEHNI B
CeBepHOM HarnpaBJieHNN, YTO CBA3AaHO C OTHOCUTEJIbHbIM
npornbaHnem 3anagHo-Crnbupckoro baccernHa
WNHTEHCMBHbBIM NPUBHOCOM NECYaHOro MaTepuvana.
YHMKaNbHOCTb C TOYKM 3peHNs HedbTera3oHachILLIEHHOCTM
ceBepHon YacTu 3anagHon Cnbnpn XapakTepuayeTcs
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west) boundaries between the undaform, clinoform, and
fondoform parts of the units

Hydraulically and dynamically isolated reservoirs,
consistent cap and reservoir rock, and multiple types
of the sand bed overlaying seals make the middle area
of the Neocomian clinoforms most promising as an

oil and gas bearing stratum with the most discovered
hydrocarbon deposits.

The east dipping clinoforms of mainly Hauterivian-

Barremian age occurring in the western section of the

basin demonstrate the following features:

e Arching structure with no well-developed shelf,
suggesting a lack of sand within the units in question

e Almost complete lack of sandstone and widespread
clay with thin siltstone seams.

No hydrocarbon deposits have been detected within
the western region. The oil and gas potential of the
Neocomian is estimated to be extremely low [3].

Another spatial trend pattern observed regionally is

from south to north. The primary reason for it is the
Achimov deposit thickness increasing northward, which
is connected to a relative subsidence of the West
Siberian Basin and high rates of sand input. The oil
and gas saturation of the northern part of the West
Siberia is unparalleled in its distinctive structural history
for the plate area in question, rather than an extensive
deposition of sand bodies.

The endogenous factors associated with rifting affected
the extent of oil formation and almost complete saturation
of the lens shaped, hydraulically and dynamically isolated
reservoirs deposited at the bottom of the Neocomian
section. These processes were accompanied by
emerging abnormal formation pressure. In summary;,

the Yamal Nenets Autonomous District and Kara Sea

are an anomalous dynamic fluid system and the oil and
gas accumulation zones with the low-porosity and low-
permeability reservoirs hold impressive hydrocarbon
potential. Their deposits have an overlaying seal, no
reliably identified fluid contacts, and a lack of elevationally
differentiated oil and gas bearing areas.

The Khanty-Mansi Autonomous Area and the southern
Tumen Region are hydrostatic pressure areas with sheet-
like, uplifted oil deposits with sealing lithologies and
structural barriers.

The current regional zoning model for the Achimov
formation needs to accommodate the available geological
and geophysical information. An improved clinoform zone
distribution concept for the company’s operation area will
lead to a better understanding of regional environment and
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HE CTOJIbKO 3HaYUTESIbHBIM HAKOMIEHEM MECHaHbIX
TeJ, CKOJIbKO CNELUMMOUYHOCTBIO MrEOTEKTOHNHYEKCKOTO
Pas3BUTUS pacCMaTpPUBaEMON TEPPUTOPUN NANTI.
BravsHue aHOoreHHbIX hakTopoBs, 06yCN0BAEHHbIX
PUTOrEHE30M, OMPEAENNIIO MACLLTabHOCTb MPOLECCOB
HadToreHesa 1 NPaKTNYECKM NMOSIHOE YreBOAOPOAHOE
HacbILLIEHME NTMH30BNOHBIX, MAOPOANHAMNYECKM
N30MIMPOBaHHbBIX PE3EPBYAPOB, 3a/IEratoLLMX B

HDKHEN YacTu paspesa HeoKoMa. Takme NpoLECCh!
COMPOBOXOAMCh (DOPMMPOBaHNEM 30HbI aHOMaJTBHO
BbICOKOIO MjiacToBOro gasnerHus (ABIM). Takum
obpas3om, TeppuTopunn AHAO 1 Kapckoro mops
ABASOTCH aHOMaJTbHOW KON ANHAMNYECKOM
CUCTEMOM, a TaKxKe nosgcamm HedhTerazoHaKomnIeHns

¢ Hu3KnMn OEC pesepByapoB 1 3HAYNTETbHBIM
YrNeBOAOPOAHBIM NOTEHLMANIOM. 3anexm —
JNIUTONOTNYECKNE, C OOCTOBEPHO HE YCTaHOBIEHHbIMM
dNONOHLIMM KOHTaKTaMu 1 OTCYTCTBUEM
MMNCOMETPUHECKOrO KOHTPOS HEPTEra30HOCHOCTU.

XMAO n tor TroMeHCKOM 061acTu — 30HbI
MMOPOCTATUYECKMX OaBNEHUI C HANNYMEM N1AaCTOBbIX
CBOMOBbIX HEDTAHBIX 3aN1EXelN C a1eMeHTaMm
JNINTONOMNYECKOro N TEKTOHMYECKOrO 9KPaHNPOBaHUS.

CylecTBytOLIasA pernoHanbHas MOAes b 30H/POBaHNS
AYMMOBCKOW TOMLLM HY>KAAeTCs B adantaLyn K
NMEIOLLIENCSH re010ro-reodnanyeckon nHpopmaumm.
YTOUYHEHNE 0B1acTeln pacnpoCTPaHEHMST OMUCAHHBIX
BbILLIE HYaCTeN KIIMHOMOPMHOIO PanoHMPOBaHNA Ha
TEPPUTOPUM AEATENBHOCTN KOMMaHWN MO3BONT
CKOPPEKTUPOBATL PervoHasibHoe NpeacTaBieHe
06 ycnoBusx, 06beMe 1 COCTaBe MOPOA, CNaratoLLmX
AYMMOBCKYHO TOJILLY He TOSIbKO B Mpeaenax rpaHmL,
JIMLEH3NOHHBIX YHaCTKOB, HO U MOTEHLMAbHO
MepCneKTUBHOIro HepacnpeaeneHHoro doHaa.

Mo Mepe n3MeHeHnsa NPeacTaBeHN O CTPOEHUN
AYMMOBCKMX MIaCTOB MeHsNach 1 nHaexkcaums. ..
HecTepoBbiM 6bl MPEOIOKEH NHAEKC Ad, KOTOPbIN OblN
APVIHAT 4719 MHOEKCaUMM NacToB Ha roCy0apCTBEHHOM
fanaHce 3anacoB yreBoAopoaoB. [py 3ToM Ha

KaXKOOM MECTOPOXXAEHUM B 3aBUCUMOCTI OT YnCa
BblOESEMbIX B Pa3pese NnacToB U CBA3aHHbLIX C HAMM
3anexen yrneBoAopOa0B NPUMEHSAIaCh CBOSI HyMepauysi.
B pesynbTate BOSHUKM ONpeaeneHHble TPYAHOCTU:
NNacTbl C OONHAKOBbLIM NHOEKCOM Ha OMn3MexKaLLmX
MECTOPOXXOEHNSX COOTBETCTBYHOT Pa3/IN4YHbIM
cTpaTUrpanHecKnM yPOBHSAM; NACTbI C PasNYHbIMIA
NHAEKCaMM Ha roCy0apCTBEHHOM BaniaHCe KOHTPOIMPYOT
euHbIE 3aNeXK; Npu NPOBEAEHUN Fe01I0r0-pPasBefoqHbIX
pPabOoT NOSBASKOTCA HOBbIE NNACTHI, 15 KOTOPbIX
NHOeKcaUns HeonpeaeneHHa [4].

C TO4YKM 3peHnst aBTOPOB, HaMboee NPUeMIEMON
SABNSFETCS NHOEKCALIMS a4YMMOBCKOM TOJILLIM,
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rock volume and composition in the Achimov formation
both inside the license area margins and high potential
unallocated portion.

Designations changed with new information emerging
about the Achimov bed structure. N. Nesterov proposed
the prefix “Ach” that was approved for indicating beds in
the government hydrocarbon reserve register. Meanwhile,
depending on the quantity of beds identified in the section
and their corresponding hydrocarbon deposits, each field
used its own designations. Accordingly, some challenges
surfaced: beds with the same designation at the nearby
fields correspond to different stratigraphic datums; beds
with different designations in the government register
belong to the same deposits, and new exploration
discoveries have unidentifiable designations [4].

In the author’s view, the most reasonable designation

for the Achimov formation recognizes relations between
the undathem, clinothem, and fondothem sediments
comprising a single transgressive-regressive sedimentation
cycle. A multidimensional architecture analysis of the
Achimov and synchronous shelf sediments establishing
connections between the two is crucial.

As an example of such designation, Figure 2 shows a
Neocomian section for the northern Pre-Ob.

Designation is one of the priorities. Solutions to this

type of issues have both a fundamental and a specific
instrumental value for predicting new oil and gas bearing
areas, areas with better reservoir properties, hydrocarbon
traps, and selecting analogs.

Fluid phase zoning is also uncertain. Insufficient
geochemistry and a rather complicated distribution of ail
and gas bearing properties in the section gave rise to a
series of hypotheses about formation of deposits in the
Achimov formation. According to one of them deposits
may have been formed through upward hydrocarbon
migration from the lower Upper and Middle Jurassic
sediments or, according to another one, through their own
generation and accumulation potential.

The study of deposit distribution suggests that the
southern areas are mainly oil bearing and the northern and
middle areas of the West Siberia are mixed oil and gas
bearing. In a similar vein, oil deposits at a depth of 4 km
call for an explanation of their formation. According to the
D. Soin and V. Skorobogatov research, the catagenesis
stage for the Achimov formation rock nearly entirely falls
within the MK1-MK3 gradation range corresponding to
the “oil window” [5]. High clay content and a rather limited
sand laminae occurrence led to a small hydrocarbon
migration from the Achimov formation. The secondary
migration flows were also restricted to an inner reservoir
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| Aneimckas ceuta Alym Suite___ . _ i
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Mpr6pPe’XHO-KOHTUHEHTaJIbHbIE OT/IOXKEHUSA
Coastal continental deposits

Puc. 2. MIHaekcaumst n1acToB KIMHOMOPMHbIX pe3epByapoB [3]:

KIMHOUMKANTBI: BC: BbICTPUHCKWIA; T16: Nprobekmi; MM: nuMckmi; Mp: npasanHeknii,; Cp: CapMaHOBCKUA; HC: YeyCKUHCKMI; TK:
NMOKaYeBCKUN; AC: aCOMKMHCKIMI; YP:ypbeBCkmin; CMm: caMOTNOPCKMI; Tr: TarpuHCKnia; Bx: 6axnnoscknin; Ke: konnkberaHckui; M13:

npuo3epHblin; C6: cabyHCKMI;

1: NPUBPEKHO-KOHTUHEHTASTbHBIE OT/IOXKEHVIST; 2: NecYaHO-aIeBPUTOBbIE MOPCKME OTNIOXEHNS; 3: YrIepOAMCTO-KPEMHUCTbLIE aprnThI
62)KEHOBCKOW CBUTBI; MPpaHuLLbl: 4: HEKCOUMKIUTOB; 5: CyOpermoHasibHbIX KIMHOLWKIIMTOB

Fig. 2 Bed designations for clinoformal reservoirs [3]:

Cyclic wedges: bc: Bystrinsk; 16: Pre-Ob; m: Pim; IMp: Pravdinsk; Cp: Sarmanov; Yc: Cheuska; INk: Pokachev; Ac: Asomka;
Yp: Uriev; Cm: Samotlor; Tr: Tagrinsk; Bx: Bakhilov; Ke: Kolik-Egan; M3: Priozerny; C6 : Sabun;

1: Coastal continental deposits; 2: Sandy silt marine deposits; 3: Carbon-rich siliceous claystone of Bazhenov Suite; Margins:

4: Nexus cycles; 5: Subregional cyclic wedges

YUYNTbIBAOLLIAS B3ANMOOTHOLLEHNS MEX Y OCaaKamu
YHOATEMbI, KIIMHOTEMbI U (DOHAOTEMbI, 0OPA3YHOLLMMM
eVHbI TPaHCIPECCUBHO-PErPECCUBHbIN
ceanMEHTaLMOHHDBIN UMKUT. OCobyo akTyanlbHOCTb
NPUOBPETAKT KOMMIEKCHBIN aHaNN3 CTPOEHVIS
AYMMOBCKMX 1 CUHXPOHHbIX UM LLEb(OBBLIX 0CaAKOB U
YCTaHOBJIEHME CBSA3EN MEXAY HUMMW.

B kayecTBE NpumMepa nogobHowm nHagekcaumm Ha
puc. 2 NpuBedeH paspe3 HEOKOMCKOro KoMmnekca
ceBepHoro Mprnobes.

Mpobnema nHaekcaumm aBngeTcs 0gHoM n3
nepBooYepenHbiX 3adad. PelleHne NnogobHbIX
BOMPOCOB NMEET He TONbKO dhyHAaMeHTalbHOE,

HO N KOHKPETHOE npunksiagHoe 3Ha4eHne rnpu
MPOrHO3VPOBAHNKN HOBbIX HE(DTEra3oOHOCHbIX 30H, 30H
YJyULLIEHHbIX KOJINIEKTOPOB, JIOBYLIEK YreBOA0POA0B,
a Take npu BblIbope aHaoros.

Cnepnytolen HeonpeaoeneHHOCThIO aBngeTcs dhasoBas
30HaJIbHOCTb. B CBSA3M C HE4OCTATKOM reOXMMUYECKNX
OaHHbIX 1 BeCbMa CNIOXHbIM pacnpeaeieHnem
napameTpoB HePTErasoHOCHOCTW B paspese
CYLLECTBYET HECKOJIbKO MMroTe3 0 (OpPMUPOBaHNN
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inside the individual lens horizons without any large lateral,
cross reservoir hydrocarbon communication.

Another pressing issue is an impact analysis for fault
tectonics in the Recent time (the Neogene) and oil bearing
capacity and deposit quality. Despite the faults with
varying separation identified or predicted in many West
Siberia fields, their effect on re-depositing the reserves in
the higher horizons may be assessed with a high degree
of certainty for only some fields.

UNCERTAIN FEATURES

Their complicated geological architecture is seen as

a factor for the complexity and poor predictability of
reservoirs evolution history in the Achimov deposits. They
are connected with a deep-water environment, gravity
mechanism, and irregular deposition.

One major uncertainty indicative of the complicated
architecture of the Achimov formation is a vertical and
lateral reservoir distribution. The deposits have low vertical
and lateral reservoir connectivity related to their associated
facies (a distal/proximal fan end, fan apex, or supply
channel). Further, there is a technical issue of identifying
the clay alteration margins.
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B PA3BEKA

3anexew B a4MMOBCKOW TosLe. o ogHoM 13 HUX
dhopMmpoBaHue 3anexert Morio NPOUCXoAnTb 3a
CYET BEPTUKAIbHOM MUrpaLmy yrneBoaopoa0B 13
HVDKEeNeXXalx BEPXHEN CPEAHEIOPCKNX OTNIOXKEHUI,
no OpYyron — 3a C4HET COBCTBEHHOIO reHePaLIMIOHHO-
aKKYMYJISILUMOHHOIO NnoTeHLumana.

AHanM3s pacnpeneneHns 3anexen nokasblBaeT, HTO
NPenMyLLIECTBEHHAS HEPDTEHOCHOCTL XapakTepHa

015 FOXKHBIX PaoHOB, CMELLIAHHBIM XapakTEPOM
HedTera3oHOCHOCTU OT/IMHAKOTCHA CEBEPHbIE U
LeHTpasbHble paroHbl 3anagHon Cubrpn. BmecTe ¢
TEM Ha/IM4Me HEPTSAHBIX 3aNEXXEN Ha FyOnHE 4 KM
TpebyeT 0OBACHEHUS VX hopmmpoBaHus. CornacHo
ncenepgosaHuam .A. CovHa n B.A. Ckopoboratosa
YPOBEHb KaTareHe3a nopom, a4MOBCKON TOMLIM
MPaKTUYECKM MOSTHOCTBIO HAXOANTCH B VHTEPBase
rpapaumin MK1 — MK3, 4TO COOTBETCTBYET «HEDPTAHOMY
OKHy» [5]. BcnencTtame BbICOKOW FIMHUCTOCTU U
BECbMa OrPaHNYeHHOrO PaCNPOCTPAHEHMS MECHaHbIX
MPOCI0EB MPOLIECCHI SMUrPaLMn yrneBOAOPOA0B U3
AYYIMOBCKOW TOLLM BbINM HE3HAYMTENBHBI. [poLEecchl
BTOPUYHON MUrpaLun Takxe Bbliv OrpaHnYeHbl
BHYTPUPES3EPBYAPHBIM MPOCTPAHCTBOM OTAEbHbIX
JIMH3-TOPU30HTOB 6e3 MacLLTaBHbIX MEXPE3EPBYaPHbIX
MEPETOKOB Yr/IEBOAOPOA0B MO aTepasu.

[pyron akTyanbHOM Npob1eMOn OCTaeTCs N3ydeHne
BJISIHMIS PA3/TOMHOW TEKTOHMKM B HOBEWILLIEE BPEMS
(HeoreH) Ha HeEOTEHOCHOCTb U COXPaHHOCTb 3aexel.
HecMoTps Ha yCTaHOBEHHbIE U/ MPOMHO3MPYEMbIE

Ha MHOIMX MECTOPOXAeHMSX 3anagHon Cnbupn
pPa3HOaMMNIUTYAHbIE PA3/IOMbIl, ONMPEaENTb X BVSHME
Ha nepedopMMPOBaHME 3a/IEXKEN B BhiLLIENEXALLE
FOPW30HTbI C 6OSIbLLION A0MEN YBEPEHHOCTU MOXXHO L
Ha HEKOTOPbLIX MECTOPOXOEHMISIX.

OBbEKTHbIU MACLUTAB
HEONPEOEJNIEHHOCTEWN

CnoXHOCTb 1 cnabas MporHO3npPyeMOCTb MPOLIECCOB
OPMUNPOBAHNS KONNEKTOPOB a4MMOBCKMX OTSI0XKEHUI,
cBsA3aHHas ¢ rnyboKOBOAHbIMWN YCNOBUSIMUA,
rpaBUTALMOHHBIMU MEXaHU3MaMK 1 NPEePbIBUCTOCTbIO
HaKOMNeHN4, O6yCJ’IOBJ’IeHbI X CJTOXKHbIM
reosIorMYecKM CTPOEHMEM.

OOHOM N3 rnaBHbIX HEOMPEOENEHHOCTEN,
XapakKTepU3YHLLIMX CIIOXHOCTb CTPOEHWS

AYVMMOBCKOW TOJILLM, SBNFETCS pacnpoCTpaHeHne
KOJIJIEKTOPA MO nnowaamn 1 paspesy. OTA0XKEHNSIM
CBOWCTBEHHA HU3Kas BepTUKasIbHAs 1 natepanbHas
CBS3HOCTb KOJIIEKTOPA, 3aBuUcsLLasa OT haumaibHON
NPUHAOIEXHOCTU (OncTanbHas/ NpoKcUMaibHas
4acTb KOHyCa BbIHOCA, BEPLUMHA KOHYCa, MOABOASALLMM
kaHasn). CyLleCTBYIOT TakKe NPo6ieMbl BbloeeHns
rpaHvL, FIMHK3aLUMK, KOTOPble HOCAT B 60NbLUEN
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Obviously, a true prediction of the reservoirs distribution in
the Achimov formation is only achieved by integrating the
3D seismic and well logs. But even with the seismic, the
lack of a single integrated data set, that does not support
the quantifying reservoir distribution, adds to the complexity.
The small thickness of the distal fan is significantly below
the capability of the instrument’s resolution.

Choosing an appropriate method to evaluate the

rock’s porosity and permeability for the interval causes
some petrophysics challenges since there is a lack of
understanding of the best combination of logging and
core sample data. The fine lamination in the Achimov
deposits impedes distinguishing between oil and gas
reservoirs, making it necessary to resort to state-of-
the-art well logging tools with a high vertical resolution.
A highly directional rock porosity and permeability is
detrimental to the accuracy of the petrophysical models
for porosity, permeability, and water saturation. The
lens-shaped deposit architecture and hydraulically

and dynamically unconnected laminae hinders the
application of the capillary models anchored in defining
water saturation profile depending on the height above
the free water level.

In addition to the reservoir properties and distribution,
speaking of uncertainty, from the feature perspective,
equal weight should be given to the Achimov deposit
saturation. Study of the technology applied to exploration
and development of the studied unit shows a hydrocarbon
and water influx mixed at a varying ratio nearly throughout.
Together with core samples, it suggests there are
undersaturated reservoirs in the Achimov formation (with
no water saturation below the critical Sw) in the majority
of the West Siberian Basin. Hence, the oil only areas are
not typical for the deposits in the studied interval, and
production has a high water cut.

The issue of the water-oil contact (WOC) depth

for the discovered fields is still open: the Achimov
formation inherently has a locally varying porosity

and permeability and the WOC can fluctuate widely
within one field; the low thickness, hydraulically and
dynamically unconnected lenses present formidable
challenges for a better understanding and evaluation of
inflow; determining the WOC by well logging is difficult;
laminated and dispersed clay volume leads to an
underestimation in rock resistivity and, consequently, to
an inaccurate oil saturation factor.

Besides geological uncertainty, from the feature
perspective, due weight should be given to the

Achimov deposit development. The most usual challenges
are a high initial water cut, substantial pressure decline
rates, and inefficient reservoir pressure maintenance
(RPM) system.
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CTeneHn TeXHMYeCcKn xapaktep. O4eBNOHO, YTO
KOPPEKTHbBI MPOrHO3 PacnpOCTPaHEHNSA KOIIEKTOPOB
a4YMOBCKOW TOLLM BOSMOXXEH TOJSIbKO HA OCHOBE
COBMECTHOIO aHannaa faHHbIX CencMopasBeKm

3D 1 MPOMBICSIOBO-Te0U3NYECKON MHOPMaLUNA.
OpHako gaxke NMpy HaIMYMKM AaHHbIX CENCMOPAa3BEAKN
CUTYaLINIO HaCTO YC/IOXKHSAT OTCYTCTBUE €0NHOMO
CLLUMTOrO MaccuBa, He No3BOSIOLLEE KONIMYECTBEHHO
OLEHUTb pPacnpOCTPaHEHME KOJINEKTOPa, a Takxe
HeboblUas TOAWMHA OUNCTaIbHOW YacTu KOHYCOB
BbIHOCA, 3HAYNTESIbHO HWXKE paspeLlatoLLEN
CMOCOBHOCTW MPUBOPOB.

B neTpourarke CIOXHOCTY BbI3bIBAET BbIOOP METOOMK
onpeneneHns GEC ropHbIX MOPOA, B HTEPBae
QYMMOBCKMX OTIOXKEHUI, MOCKOJIbKY B HACTOSLLIEE BPEMS
OTCYTCTBYET MOHVMaHVE OMTUMAasTbHOrO KOMIMIEKCa
reounanYeckmnx nccaeqoBaHui ckeaxkH (MC) n
N3y4eHns KepHa. ToHKas CIOUCTOCTb @4MMOBCKMX
OT/IOXKEHNIA YCNOXHSET anbdepeHLIMaLmO KONNEKTOPOB
HedTU 1 raza, a TakKe BbIHY>XAAET UCMOJ1b30BaTb
coBpemMeHHble MeTofpl 'IC ¢ BbICOKOWM BEPTUKAbHOM
paspeLlaroLLENn CNOCOBHOCTLID. 3HaYUTEbHANA
aHn3oTponuna GEC nopoa BHOCUT MOrPELLHOCTL B
NeTpPOPU3NHECKNE MOLENM TaKMX NAPAaMETPOB, Kak
MOPUCTOCTb, MPOHULIAEMOCTb, BOAOHACHILLEHHOCTb, a
JINH30BUOHOE CTPOEHWE 3a/1eXXKM 1 MOPOANHAMNYECKas
HECBA3aHHOCTb MPOC/IOEB 3aTPYAHSET NPUMEHEHNE
KanuaaspHbIX MOAESEN, OCHOBAHHbBIX Ha OMpeaeneHm
NpPoWIa BOOOHACHILLIEHHOCTM B 3aBUCUMOCTW OT BbICOTbI
Hag 3epKasiOM Y1CTOM BOAb!.

MoMMMO Ka4ecTBa 1 PacnpOCTPaHEHNS KOIIEKTOPA,
rOBOPS O HEOMPEAENEHHOCTSAX, OOJHKHOE BHUMAaHNE Ha
OBBEKTHOM YPOBHE CNeayeT YOENNUTb HAChILLEHHOCTHU
A4YNMMOBCKOM Tonwm. PeaynbtaTthl aHanm3a
NPUMEHSIEMbIX METOA0B ONMPO60BaHNS 1 PaspaboTKK
OTJIOXKEHU N3YHaeMOro KOMMIEKCA CBUOETEbCTBYIOT
O NPaKTUYECKN MOBCEMECTHOM CMELLAHHOM MPUTOKE
Yr1eBogOPOA0B 1 BOAb! B PA3/IMYHOM COOTHOLLIEHNN.
OTMeYeHHOE B COYETAHNN C AaHHBbIMU N3YYEHUST KEPHA
CBUOETENBbCTBYET O HEOOHACLILLLEHHOCTW KOJIEKTOPOB
a4YMMOBCKOM TOMLWM yrNneBogopogamu (OTCYyTCTBYET
BOOOHACILLEHHOCTb HMXKE KpuTndeckom KB*) Ha
Bonbluen yacTn 3anagHo-Curbupckoro baccenHa. B
pesynbTaTte 015 3a1eXen M3y4aemMoro nHTepsana
HEXaPaKTEPHO HaIM4YME YNCTO HEDTAHbIX 30H (HH3),

a gobbiBaeMas NPOAYyKLUNS XapakTEPU3YETCS BbICOKOM
06BOJHEHHOCTbLIO.

OTKpbITEIM OCTaeTCH BOMPOC 06 YPOBHE BOOAOHEPTAHOrO
KoHTakTa (BHK) Ha OTKPbITbIX MECTOPOXXOEHWSAX: AN
AYYIMOBCKOW TOJILLIY CBOWNCTBEHHO JTOKAJTbHOE USMEHEHWE
®EC, ypoBeHb BHK B npegenax ogHOro MeCTopoXxaeHns
MOXET 3HAYUTENBHO U3MEHATLCSH; HaIMUYME MaIOMOLLIHBIX
rMAPOANHAMUHECKN HECBASAHHDBIX JINH3 3HAYUTESIBHO
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Initial water saturation for the company projects varies

from 20 to 90 (with an average of 60 to 70). The primary

reasons behind it are:

e |solated water saturated laminae in the Achimov
deposit section

e Hydraulic fracturing crack propagation to the higher
water saturated deposits

¢ Mobilization of reservoir water trapped inside the
unconnected pores prior to hydraulic fracturing

e Entrapment of residual oil

e Water breakthrough from injection wells at closing of
hydraulic fracturing cracks

High reservoir pressure decline rates (exceeding 70%
for the first year) are caused by a low-efficiency RPM
system: in most cases, production wells do not respond
to injection. Some injection wells also show a substantial
decline in injectivity in the first months of operation that
can be connected to the injection system properties.
For low-permeability reservoirs, injection efficiency is
largely dependent on degree of particulate matter and
emulsion removal from water and a choice of a perfect
fluid salinity and composition to control reservoir fluid
and rock reaction [6]. Cost- effectiveness of introducing
an RPM system in the Achimov beds remains an issue
of concern. One of the options to increase oil recovery
factor for low-permeability reservoirs is to use gas as a
displacing medium.

Uncertainty from the feature perspective has a profound
effect on the development efficiency and, accordingly, the
projects success; however, the nature of local uncertainty
is, to a large extent, rooted in the regional attributes. It is
interesting to note that, starting from a feature level down,
the technical uncertainty matches geological uncertainty.

CONCLUSION

In light of a challenge and uncertainty review for the
Achimov deposits, a few key areas are pinpointed for
further development.

Regionally, major investigation should be aimed at
classifying West Siberia by the Achimov deposit potential
and identifying the exploration priority areas. To this end,
the following exercises should be conducted:

e |dentifying regional distribution patterns for the Achimov
formation (variation in porosity and permeability, fluid
phases, net-to-gross, and bed thickness) from the
company'’s available information to improve
understanding of environment and rock volume and
composition in the Achimov formation

¢ Improving bed designations and margins of the regional
cyclic wedges for predicting new oil and gas bearing
areas, areas with better reservoir properties,
hydrocarbon traps, and selecting analogs
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OCJIOXHSIET MOHMMAHME 1 OLIEHKY XapakTepa NPUTOKa;
onpeneneHve BHK no MNIC 3atpyaHeHo, cnovctas

1 OUCNEPCHAA MMHUCTOCTb NPUBOAST K 3aHVKEHNIO
COMPOTMBNEHNS NOPOIb! U, Kak CreacTBue, HEBEPHOMY
onpeaeneHno koaurumeHTa HeTeHachILEHHOCTW.

[MOMMMO re0IOrNHECKMX HEONPEOEEHHOCTEN, AO/MKHOE
BHUMaHVEe Ha OObEKTHOM YPOBHE CreayeT yaenTb
pa3paboTKe a4MOBCKMX OT/IOXKEHWA. Hanbonee
pacnpOCTPaHEeHHbIMM NPOBIEMaMN SBAISKOTCS BbICOKas
HavasibHasi 06BOHEHHOCTb, 3HAYUTESbHBIN TEMM
nafeHns 0aBneHns N HedPEKTNBHOCTb CUCTEMBI
nogaep>kanHvsa nnactosoro gasnenus (M.

HavaneHas 06BOOHEHHOCTb Ha aKTUBaxX KOMMaHUM

nameHseTcs ot 20 0o 90 (cpedHee 3HaYeHe COCTaBNSET

60-70). OCHOBHbIMW MPUYMHaMU BO3HUKHOBEHNST JAHHOMO

SABIEHUS ABNSAIOTCS:

® HaM4Me U30NNPOBAHHBIX BOOOHACHILLEHHBIX MPOCIOEB
B pa3pese a4MOBCKUX OTNIOXEHUI;

® pacnpocTpaHeHre TRELLMH rapopa3pbiBa niacta
(TPMM) B BbilLeNeXalLe BOAOHACHILLEHHbIE OT/IOXKEHVIS;

® aKTVBM3aUMS NIACTOBOM BOAb!, KOTOpas Ao
npoBedeHns PN Haxoamnack B HECBSI3AHHBLIX MEXOY
cobom nopax;

® KanuNgpHOE KOHLIEBOE 3alleMSIeHIE;

® MPOPbIBbI BOAbI OT HAarHETATE bHbIX CKBaXKMH MpK
CMbIKaHuUM TpeLuyH MPI.

BbICOKIW TEMM CHKEHWS NIACTOBOMO AaBEHWS
(6onee 70 % 3a nep.bI roa) 06yCNOBAEH HN3KOM

3P hexkTUBHOCTBIO cucTembl MM 0: B 60MbLLIMHCTBE
CINy4aeB peakumn SOObIBAIOLLIX CKBEDKNH Ha 3aKadKy He
NPONCXOANT. B HEKOTOPbLIX HAarHETaTEbHBIX CKBaXKMHAX
HabMOOAETCS TaKXKe 3HAUUTESTIBHOE CHIDKEHNE
MPVEMMCTOCTU B NepBble MecsiLibl paboTbl, YTO MOXET
ObITb CBS3AHO C XapakTePUCTVKaMM 3aKadumBaemMoro
areHTa. B ycnoBusaX HU3KONPOHNLAEMbIX
KOJ1/IEKTOPOB Ha 3 (EKTMBHOCTb 3aKayKu
3HAYUTENBHO BAUSIKOT CTEMEHb OYMCTKM BOAb! OT
MEXaHN4YeCKMX MPUMECEN 1N 3MYJIbCUN, a TakKe BbIOOP
ONTUMasbHbIX MUHEpPaM3aumn 1 coctaea gaomga
0N NpeoTBpaLLeHUs peakLmm ¢ NaacToBbIMM
dromaamm n nopogamu [6]. MNMonpexxHemy

OCTaeTCs akTyaslbHbIM BOMPOC 06 9KOHOMUYECKOM
Lenecoobpa3HoCTV opraHnaauumn cuctembl M4

B a4MMOBCKMX niacTax. OOHNUM 13 albTEPHATUBHbBIX
BaPUAHTOB YBENMYEeHMS KO3hdULMEHTA N3BEYEHS
HEdTN U3 HUSKOMPOHNLAEMBIX KOJIIEKTOPOB ABMSETCS
MCMO/Ib30BaHME ra3a B Ka4ECTBE BbITECHAIOLLIEO areHTa.

HeonpeneneHHOCTV B MaclUuTabe 06bekTa CyLLECTBEHHO
BVSOT Ha aPHEKTUBHOCTb pa3paboTku 1,
clefoBartesibHO, Ha YCMELHOCTb peam3aLm NpoeKTOB,
O[IHaKO MpPUPOoAA TOKasIbHbIX HEONPEAEIEHHOCTEN B
OOoMbLUEN CTENEHM ONPEOENAETCA XapaKTePUCTUKaMM
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e Expanding well logs, performing specific and biomarker
analyses on core and reservoir fluids to refine the source
bed model and migration scenarios further and predict
the oil and gas accumulation zones

Consequently, the following areas are identified for further

development and research:

e Developing new approaches to seismics processing
and interpretation in order to map prospective targets
within the clinoform body in detail

e Adjusting current techniques or creating new ones to
analyze the Achimov deposit core samples to determine
relative permeability, fluid content, and porosity and
permeability as accurately as practical

e Developing a technique for well logging and outcome
interpretation to clearly describe a highly dissected,
laminated section

e Preparing a multidimensional program for research and
most profitable development of the Achimov formation
by Gazprom Neft supported by pilot project outcomes
for different areas.
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pervoHasbHoro MacwTtaba. Cnegyet OTMETUTb, YTO,
HauHas ¢ 06 bEKTHOMO MacLLTaba, TEXHUYECKME
HeoNpPeaeNeHHOCTU BbIXOAAT Ha OJVH YPOBEHb C
reos10rn4eCKnNMin.

3AKNMKOYEHUE

Vcxoas ns paccMoTPEHHbIX Npo6iem U
HeonpeaeneHHOCTel OCBOEHNSA a4MMOBCKNX
OTNIOXEHWUV BbINV BblOENEeHbI KIOYEBbIe HanpaBeHs!
JanbHenwmx paboT.

B pervoHanbHOM MacliTabe OCHOBHbIE UCCea0oBaHWs

OOJDKHbI ObITb HAMPAaB/IEHbI HA PaHXXNPOBAaHME

TeppuTopun 3anagHon Cuburpy No NEPCNeKTUBHOCTM

A4YNMOBCKMX OT/IOXKEHUI W BblOENEHNE MPUOPUTETHBIX

30H onouckoBaHus. G 3TOW LeNbio HEOOXOAMMO

MPOBECTV CreayoLLE MEPOMPUATUS:

® BbISIBUTb PErMoHasIbHble 3aKOHOMEPHOCTU
pacnpOCTPaHEHNst a4MOBCKOM TONLLM (M3MEHEHME
®EC, dha3osoro cocrtaea, NECHAHNCTOCTU U TOSLLMHBI
MaacToB) HA OCHOBaHWK UMEIOLLIErOCS B KOMMaHNN
Martepuana c LeSblo KOPPEKTUPOBKM NPeacTaBneHnin
06 ycnoBusix, 06 bemMax 1 CoCcTaBe NMopo/, ClararoLmx
A4YMMOBCKYIO TOJILLLY;

® YTOYHUTb MHAEKCALMIO MNAACTOB U MPaHuL
pernoHanbHbIX KIMHOUMKUTOB A5 MPOrHO3UPOBaHMS
HOBbIX HE(DTEra30HOCHbIX 30H, 30H YJTyHLLIEHHbIX
KOJINIEKTOPOB, JIOBYLLIEK YINEBOOOPOAOB, a TakxkKe
Bbl6OpA aHa0roB.;

® YBEINYUTb OOBEM MrEOXUMMNYECKON MHGOPMALIMN,
BbINOSIHNTL CheumasibHble 1 BLOMapKepHbIE
nccnenoBaHns KepHa 1 nNaacToBbiX OItOUAOB C LEbHO
YTOYHEHMST HEPTEMATEPUHCKOW TOMLN,
nyTen MUrpaLmm 1 NPOrHO3MPOBaHNS 30H
HedbTerazoHakonneHus.

Taknm 06pa3oM, MOXXHO BbIAENUTb CrieayroLLme

HanpaBfeHVs fasbHeNLINX PaboT 1 CCneaoBaHun:

e pa3paboTka HOBbIX MOAXOO0B K 06paboTKe U
NHTEPNPETaLMM AaHHbIX CENCMOPAa3BeOKM C LIEMbIO
OEeTaNIbHOro KapTUPOBaHNS MEPCNEKTVBHBIX OOBbEKTOB
KIMHOMOPMEHHOIO Tena;

® afanTaums CyLECTBYHOLIMX MO0 CO3AaHME HOBbIX
TEXHOMOMIA MCCNeqoBaHNS KepHa a4 MOBCKMX
OT/IOXXEHWNIN OJ151 MAaKCVMalIbHO KOPPEKTHOIO
onpenenenHnst OTHOCUTENBHOW dha30B0oM
MPOHNLIAEMOCTH, XapakTepa HacbilLgHusa 1 PEC;

e paspaboTka MeToanku nposedeHnsa MG n
VHTEPMPETALMN NOJTYHYEHHBIX PE3YIbTAaTOB AN
3(hHEKTMBHOIO OMNCAHMS BbICOKOPACHIEHEHHOIO
TOHKOCJ/TOUCTOrO Pa3peaa;

® COCTaB/IEHNE KOMMJIEKCHOW MporpaMMbl N3y4eHns 1
MaKCUMa/TbHO PEHTabeNbHOr0 OCBOEHNST a4MMOBCKOM
TOALWW B KOMMaHUM «[[a3npoM HeddTb» Ha OCHOBaHUM
pPe3yNbTaToB OMbITHO-MPOMbILLNEHHBIX PaboT /1S
Pa3/IMYHbIX 30H.
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