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[[a3npom HepTb: PernoHansHas mogesnb
AUMOBCKOWN TOJMLLM KaK BU3HEC-MHCTPYMEHT
s hopmMmpoBaHns nopTdenst HoBbix onuun PP

3anagHon Cnbupwn

Gazprom Neft: Achimov Strata Regional Model Used

as a Tool for Building a New Geological Exploration
Option Portfolio in West Siberia

BeBeneHune

PecypcHaa 6asa 3anagHon Cubupwn (3C) Hy>kxgaeTcs
B BOCMOJIHEHUN ONA NOOOEPXKAHNS TEKYLLNX
nokazaTesien paspaboTku. 3anackl, MPUYPOHEHHbIE
K KJ1aCCUYECKUM CTPYKTYPHBIM JIOBYLLKAM,
ONarHoCTUPOBaHbI 1 3aKapTUPOBaHbl MO OCHOBHbIM
paspabaTbiBaeMbIM FOPU30HTAM Ha BCEW TeppuTOopun
3C. lNononHeHne pecypcHom 6asbl 3a CHET TakuXx
3anacoB MasIoaPPEKTNBHO B CBA3M C TEM, YTO
HeBblOeNeHHble NOBYLLKN TakMX TUMOB MasOMOLLHbI,
Man 3aneratT Ha 60bWnX rnybrHax, YTo B UTore
HeraTMBHO BNNSIET HA KAYECTBO PECYPCHON 6a3bl U
3KOHOMUYECKYID 3MMDEKTMBHOCTb X BOBJIEHYEHNS B
pa3paboTkKy.
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Introduction

The West Siberia (WS) resource base needs to be
replenished to maintain the current development
indicators. The reserves associated with the classic
structural traps have been identified and mapped as
part of the major horizons developed across the WS
area. The resource base replenishment from these
reserves is ineffective because the traps are thin, or
they occur at great depths, which negatively affects
the resource base quality and their development
economic efficiency.

Currently the Achimov strata is a resource base growth
and reserve replacement driver as it is ubiquitous
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EXPLORATION H

[parBepom pocTa 1 BOCNOSHEHNST pecypcHOM 6adbl B
TEKYLLIMX YCIOBUSAX SBNAOTCH OTIOXKEHUS AYMMOBCKOM
Tonuw (AT), noBcemecTHO passuThle B 3C Ha
raybuHax 2500 — 3500M 1 reHeTUYECKM SBASIOLIMECS
r1ly60OKOBOOHBIMW OT/TIOXEHUSIMN KOHYCOB BbIHOCA.
[MperMyLLECTBO BOBIEYEHNST STUX OTNIOXKEHWN B
pa3paboTKy 3a4acTyo CBS3aHO C MPUYPOHEHHOCTBIO

K OENCTBYIOLIMM akT1Bam, rae gobblva BegeTcs

N3 BbILLE- U H/KE3ANIErAIOLLMX MEONTOMMHYECKIUX
OBBEKTOB, C/TIOXHOCTb — C JIMTOSIONMYECKUM TUMOM
JIOBYLLEK, HE ANarHOCTUPYEMbBIM MPSAMbIM aHaTN30M
CENCMUYECKMX MaTepnasoB, a Takke KpamHe cnabom
N3YYEHHOCTBIO OTNOXEHMIN No niowaan 3C. YuuTbiBas,
YTO M3MEHUYMBOCTb CBOMCTB MO MOLWaan SBAseTCs
OT/INYNTENBHOM YEePTOM OTNOXKEHNN AT, hakTop cradbomn
N3Yy4EeHHOCTN BYPEHNEM CYLLIECTBEHHO OCIIOXHSAET
NOHMMaHWe NoTeHUMana OT/IOXEHUN.

C uenbto onpegeneHus 1 oLeHKn Hanbonee
NepCneKTUBHbIX y4aCTKOB OJ151 BOB/IEYEHNS B
paspaboTKy oTnoxeHnn AT B «[[a3npomM HehTn» Bbina
npoBeaeHa pabdoTa «PernoHanbHas OLeHKa 1 30HaNbHOE
N3y4YeHne NepcnekTnB HedhTera3oHOCHOCTY AYMMOBCKOM
Tonwm 3anagHon Cnbupn».

Llenb v 3agayn — chopmMmpoBaTb HAAEXKHbIN
WNHCTPYMEHT MOMCKa 1 NPOrHO3a NoTEeHLMAaNbHbIX
onuun (JTY ang npuobpeTeHust), MCNob3ys
CreHepupoOBaHHble PErVIOHasTbHbIE KapTbl KPUTEPUEB
(Pas3MYHbIE XapakTepHbIE CBONCTBA M UX KOMOUHaLWN),
NOCTPOEHHbIE HA OCHOBE 0B0DLLEHNSA AaHHbIX MO BCEW
Tepputopum 3anagHon Crnbupn.

MeTop,

[MNopTdenb NepcneKTUBHbIX oMU (OPMNPYETCH Kak

pe3ynbTaT BbIMOSIHEHNST HECKOIbKMX PaboT, Kaxkaas

nocnenyrowas n3 KOTopbIX SBASETCSA TOMMHECKUM

NPOOOJDKEHVEM NPEabIayLLEN:

® Ha OCHOBE PEernoHanbHOM Moaeu macluTaba Bcewn
3anagHown Crnbupu BblOENSOTCS NepCneKTUBHbIE
obnacTv ons ndyveHust (BblAeNeHO HECKOSIbKO
PErMOHOB B pa3HbIX aAMUHUCTPATVBHbBIX OKPYrax)

® M0OC€e PaHXMpPOBaHNsA B COOTBETCTBME C MyJIOM
pa3paboTaHHbIX KPUTEPUEB 1 y4ETa NOTPEBHOCTEN
Oo4YepHnX 0BLLeCTB «[[a3npoMHeEdTb» NHULMMPYIOTCS
«30HasIbHblEe MPOEKTbI» AN OLIEHKN TEPPUTOPUM
BHYTPW aAMUHUCTPATUBHOIO OKPYyra (Ha rpaHuue
HECKOMBbKMX OKPYroB). 10 3aBepLUeHNO 30HASTBHOMO
aTana hopmMmpyeTcs Ny Hanbonee 06ecneveHHbIX
3anacamu J1Y

® M0 MPUOPUTETHBIM JINLEH3NOHHBIM Y4aCTKaMm
BbiNoJHsieTCs 30 (reo10ro-aKoOHOMNYECKas OLIEHKA)
051 OLEHKM CTOMMOCTM OMNUMKM C YH4ETOM NPOBEOEHNS
nporpammsbl ['PP. B pamkax N'20 nposognTcs
OeTaslbHas reosiormyeckas oLeHKa BCero
NOTEHUMAaIbHOro 3TaXka HEPTEHOCHOCTU.
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across West Siberia at the depths from 2500m to
3500m, genetically these are deep-water deposits

of fans. Bringing these deposits into development

is advantageous due to their proximity with existing
assets where production is performed from the above
and below the geological objects; but it is complex
due to the lithologic type of the traps and due to the
extremely low exploration knowledge of the deposits
across the WS area. Since this area’s Achimov deposits
characteristics vary greatly, understanding their
potential is hindered by a lack of proven drilling history
in the area.

The work “The Regional Assessment and Zonal Study

of the Achimov Sequence Potential Oil and Gas Bearing
Capacity in the West Siberia” was carried out in Gazprom
Neft to identify and assess the most prospective areas
for bringing them into development.

The goal and objectives of this work are to develop a tool
for searching and predicting the potential options (license
areas for acquisition) using the existing regional maps
based on various criteria (characteristic properties and
their combinations) and using the data generalized over
the entire West Siberian region.

The Method

The portfolio of the potential production options is the

result of a series of studies, each of which was a logical

continuation of the preceding one:

¢ Based on the West Siberian regional model,
prospective areas were delineated for exploration
(several regions were selected across various
administrative districts);

¢ After ranking the targets in accordance with the set of
selected criteria and considering the preferences from
Gasprom Neft’s subsidiaries, several regional projects
were launched to assess the areas located across
multiple administrative boundaries and districts. After
the zonal phase was finished the portfolio of the
resource-rich license areas was generated;

e A geological and economic assessment was carried
out in the higher priority license areas, to evaluate
the development cost, considering the prospecting
and exploration program that would be implemented.
A detailed geological evaluation of the entire oil
saturated layer was then carried out as part of the
geological and economic assessment.

The work describes a methodological approach
to developing the Achimov regional model with
consideration of the geological, technological and
economic risks.

The total activity area amounted to approximately
1.5min. km?. Data from more than 5300 wells, the 2D
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B PA3BE[KA

B maHHoM paboTe bygeT onmcaH paspaboTaHHbIi
METOOMYECKMIA NOOXOL, K MOCTPOEHMIO PEMMOHASBHOM
MOOEM a4UMOBCKOW TOSILMN, YYUTbIBAKOLLEN
re0IOMMYECKNE, TEXHONOMMHECKUE, @ TakxKe
9KOHOMUYECKME PUCKN.

O6Lwas nnowaab paboT coctasnana nopsagka 1.5
MJIH KM?. B paboTe 1ncnob3oBanmck gaHHble 6osee
yeMm Mo 5300 ckBaxkMHaM, 06BEM 2[1 perroHanbHbIX
CEeNCMUNYECKNX nccnegoBaHui coctasmn ~63 000
NOr.KM., 06BbEM NoWaaHbIX 2[] CEMCMNYECKNX
ncenegosaHu ~263 000 Mor.KM. (MIOTHOCTb CHEMKM
0,6-2 nor.km/km?). B paboTe yvacTBoBasM JaHHbIE
KEePHOBbIX UCcCceaoBaHui no 198 ckBaxkMHaM, 0TobpaHo
cBbile 20 000 06pasLios, 800 KanuISAPHbIX KPUBbIX
1 450 pesynbTaToB UcMbITaHU CkBaXKMH. OCHOBHOM
MPWHLMM, MO3BOMAOLLIMIM BblOENNTb NEPCMNEKTUBHbIE
Onsa 6usHeca onuun — MHTerpauus U aHaams
MHOIOUMCAEHHbIX 1 Pa3HOMAaCLUTabHbIX MaTepnanos,
KOTOPbIE, B CBOKO OYepeb, ABASKOTCA KOMMIEKCHbBIM
NPOOYKTOM (KapTbl FEONOMMYECKIX, TEXHNYECKNX

N BKOHOMWYECKIX PUCKOB, KapTbl M3Y4YEHHOCTU U
NepCneKTUBHOCTY).

CevicMo-reosiormyeckasi Koppensiyms:

[nst yBA3KM CENCMNYECKNX MaTEPUaIoB 1 MOHUMaHNS
NPOCTPaHCTBEHHOIO MOIOXKEHUS ObIIN MPOCNEXEHbI
OCHOBHblE penepHble PermoHasbHble TOPU30OHTbI
M, B, A

Hanee 6bina nokannaoBaHa 30Ha pacnpoCTpaHeHUs
NJacToB a4YMMOBCKOM TONLLM B 3anagHom

Cubupu (mopsaka 1 MaH km2). MNMpocnexeHo 14
KIMHOMOPMEHHbBIX KOMIMJIEKCOB, 3a/1eratoLLmX B
OCHOBaHWMN HEOKOMA B BUOE Ky/IMCOOBPa3HbIX
JNIMH30BUAHbIX TEN CYOMEPUANOHAIBHOMO MPOCTUPaHUS
B CTpaTurpan4ecKkn CKOMb3SALLEM OnanasoHe oT
Beppuaca Ha BOCTOKe [0 rotepuea Ha 3anage. Npwu
MUKNPOBaHUN PYKOBOACTBOBAIUCH MPUHLIMNaMMN
CEeKBEHC-CTpaTurpadum, NpocaexXmnsanach nayka,
BbIAEP>XXaHHbIX MO MIOWAAN TPaHCIPECCUBHBIX MNH,
KOHTPOIMPYIOLLMX 3Tan (hopMupoBaHust OTA0XKeHU AT.

[Mogo6HbIN Noaxod No3aHee bl MPEANOXEH U
3alMLLEH KonnekTneoM aBTopoB C.A.['0pbyHOB,
A.A.HexxpgaHoB, A.A.Cnogobaes B paboTte «EamHas
cucTeMa MHOEKCaLMN a4MOBCKIMX PE3EPBYaPOB

019 NINLEH3MOHHBIX y4acTkoB MAO «['asnpom» Ha
Tepputopun AHAO». MNeprogpbl TPAHCITPECCUIN MOXXHO
pas3gennTb No BO3pacTy M B Npeaesax BblAe/IeHHOro
BO3PaCTHOMO OKHa (KIMHOLMKIIUT pernoHaibHowm
MoAesv) BBOOUTb MHAEKCI, MO3BONSAOLLME PA3AENUTb
0OBbEKTbI C HEOOXOANMOW CTEMNeHbo AeTasIbHOCTH

C nocneaytoLLen BO3MOXXHOCTBIO COMOCTaBUTb
BblAE/IEHHbIE 3/IEMEHTbI HAa Pa3HbIX MECTOPOXAEHNSX
ONnst bonee KOPPEKTHOIO MONCKa aHanoros.
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regional seismic survey volume amounted to ~63,000
linear km, the 2D ariel seismic survey volume made up
263,000 linear km (shooting density ranged from 0.6 to 2
linear km/km?) was used.

The work involved core sampling analysis data from 198
wells using more than 20,000 samples, 800 capillary
curves and 450 well tests. The integration and analysis
of different scale maps (geological, technological and
economic risk maps, the field data coverage maps

and the prospectivity maps) were the major principles
for selecting the potential options for commercial
development.

Seismic Geological Correlation:

To link the seismic data and to understand the spatial
position, the main reference regional horizons G, M, B, A
were traced.

Further on, the Achimov distribution area was localized
(@about 1 min sg.km). 14 clinoform complexes were
traced, occurring in the base of the Neokomian in the
form of echelon lense like masses of submeridional
extension in stratigraphically sliding range, from the
east of the Berriasian to the Hauterivian on the west.
The sequence stratigraphy principles were applied in
the selection process and a transgrassive clay unit
was detected across the area controlling the Achimov
sequence formation stage.

A similar approach was later suggested and defended
by a team of authors such as S.A.Gorbunov,
A.A.Nezhdanov, A.A.Spodobayev in their work “The
Achimov Reservoir Uniform Indexation System Used in
the PAO Gasprom License Areas in the Yamal-Nenets
Autonomous District”. The transgression periods can be
divided by age by way of entering indices within each
selected age window (the clinocyclite in the regional
model) which can divide targets with the desired level
of detail, and enables a comparison with the delineated
targets of various fields for a more specific search of
their analogues. Additionally, work was carried out

on assessing the accommodative space within the
boundaries of the delineated clinocycles; the outcomes
of that work were used while selecting the analogues.

The methodology for detecting the conditional seismic
horizon controlling the Achimov deposit upper boundary
which enabled the mapping of the eastern and the
western boundaries of the fondoform deposits and the
indexation of each relevant cyclite (Figure 1).

Petrophysical Model:

The core sample data of 198 wells, using 20 thousand
samples, was used to build the Achimov clinoform
complex petrophysical model. Due to the large scale of
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EXPLORATION H

Bposka naneowenbda - Paleo shelf edge

BocTouHas rpaHuua KoMnnekca (rpaHuua packpbITvs)
The sequence eastern boundary (the exposure edge)

i

3anapHas rpaHvLa koMnekca (oHa xe 3anajHas rpaHvLa a4MMoBKN U eLLe
no Apyromy npumbikanusi k Ol B)

The sequence western boundary (alias, the Achimov sequence western boundary
or, in other words, adjacent to the reflection horizon B (B)

= = === YcnosHblit ypoBeHb KpoBn AT
The Achimov sequence top reference plane

nceBporopusoHT - Pseudo horizon

AunmoBsckas Tonwa - The Achimov sequence

BocTouyHas rpaHmua a4umoBKy, OHa e
rpaHnLia NOAHOXbS CKIIOHa

The Achimov sequence eastern boundary, alias
the foot of slope

Puc. 1: PucyHok 1. Cxematudeckas mogenb ctpoeHns AT Fig. 1: The Achimov sequence structure schematic model

HononHnteneHoO 6bina NpoBeaeHa padboTa No OLEHKN
reoMeTprn akkOMoaunoHHOIo NMpoCTpaHCcTBa, B
npegenax BblAENEHHbIX KIMHOLMKIIOB, Pe3Yy/IbTaTbl 3TOW
paboThbl NPYBEKAIOTCS NMPW BbIOOPE aHaoroB.

Bbina npenno)xxeHa MeETOAMKA MO NMPOCAEXMBAHWIO
YCJIOBHOIO MOPU30HTa, KOHTPOSTMPYIOLLIErO BEPXHIO
rPaHNLY a4YIMOBCKIMX OT/IOXKEHWI, YTO MO3BOIMIIO
3aKapTMPOBaTb BOCTOYHYHO 1 3anafHyto MpaHumLy
HOHOOMDOPMEHHBIX OT/IOXKEHUN, a TaKXKe MPUCBOUTb
KaXKOOMY LMKIIUTY COOTBETCTBYHOLLMIA MHOEKC (PUCyHOK 1).

B ocHoBY paboT N0 NOCTPOEHMNIO METPODNSNHECKOWN
MoOe M AYNMOBCKOIO KIIMHOMOPMEHHOIO KOMIJIEKCa
3anagHon Crnbupu nernmn gaHHble KEPHOBbLIX
ncenegoBaHuii No 198 ckBaxkMHaM 1 6onee Yem

20 TbiCA4aM nccnenoBaHHbIX 06pasLoB. Beuay
MacLITabHOCTU PaboTbl, MHOMME METPOMDUINYECKNE
3aBUCKMOCTW YYUTbIBASIN PEMMOH PaCMONOXEHMS
N3y4aemMom CKBaXKMHbI. B 4aCcTHOCTW, N9 KOPPEKTHOM
OLIEHKM XapakTepa HacbllLeHNsa nnacta obina
MOCTPOEHa KapTa USMEHEHNS MUHEpaIn3aLmm
nJacToBOM BOAbI. [1poBeaeHHbIE UCMbITaHNS

CKBaXKMH MoKasasnn pasndme hiionaoB Ha ceBepe
N3y4aemMow 30Hbl (MPEVMYLLIECTBEHHO MPUTOKM rasa u
rasokoHgecara) v tore (MPeMyLLLECTBEHHO NMPUTOKM
HedbTN). Icnonb3oBaHMe B NETPOMNINHECKON

MOOENM Pa3/IMYHBIX FPaHNYHbIX 3HAYeHU ONs
HeTEeHAChILLEHHbBIX U Fa30HACHILLEHHBIX KOSIJIEKTOPOB
MO3BOJIFAET KOPPEKTHO OLIEHNTL OOBEM MOPHbIX MOPOA,
3aHATbIX PtonaoMm. o pesynstatam NPoBEAEHHOIO
aHanmsa bblna NpoBegeHa KnacTepusaumsa obnacremn
pacnpocTpaHeHnsa AT, OCHOBaHHas Ha pPas3nyngax no
®EC n cBoncTBam dhntorga, ¢ Lenbo nogdbopa TUMoBbIX
TEXHOMOMMYECKUX PELLEHUN ONS KXKOOro KiacTtepa.

KaptonocTtpoeHue, oLeHKa PUCKOB:
Llenb aTana - oLeHKa KOM4ecTBa 1 KayecTBa

www.rogtecmagazine.com

this work, many petrophysical relationships considered
each well’s location. In particular, the mapping of
changes in the formation’s water salinity was built up
to correctly evaluate the reservoir’s saturation behavior.
The tests revealed some differences between the fluids
in the northerly explored area (predominantly gas and
gas-condensate inflows) and in the southwardly area
(predominantly oil inflows there). The petrophysical
model used various data sets from the saturated
reservoirs which enabled a more accurate evaluation
of the saturated rock volume. Based on the analysis,
the Achimov sequence distribution area clustering was
carried out using the differences in the reservoir and fluid
properties, in order to selecting generic technological
solutions for each relevant cluster.

Map Generation, Risk Evaluation:

The goal in this phase was to evaluate the quantity and
quality of the resource base based on the field data
coverage of each relevant region; then ranking each
by priority and planning further appraisal projects for
implementation.

The following elements were fundamental for generating
the prospecting map using the suggested methodology:
the resource base quantity map, the resource base
quality map, the risk map considering both geological
(gCo8), technological (tCoS), and economic risks (eCoS).
More than 45 regional scale maps were generated

and analyzed in order to carry out the resource base
evaluation, using the State Reserves Register, geological
records, 2D seismic exploration materials and various
wellbore data.

The list of major maps used for generating the integrate

prospect map includes the following:

e The A,B,M (A, b, M) reflection horizon structural maps
of the entire exploration area;
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B PASBELKA

pecypcHom 6aabl C YH4ETOM U3YHEHHOCTU MO PETMOHY
0151 NOCNedyoLEro paHxXnpoBaHus TeppUToOpUN
paboT No NPUOPUTETHOCTU U MIaHNPOBaHUS MPOEKTOB
[ON3YyYeHns.

OCHOBHbIMM 371IEMEHTaMN N9 POPMMPOBaHNSA KapTbl
NepCneKTUBHOCTY MO NPEOJSIOKEHHON METOAVIKE
ABNANNCE: KapTa KONIMYeCcTBa pecypcHom 6asbl,
KapTa Ka4ecTBa pecypCHon 6a3bl, KapTa pPrCKOB,
yunTbiBaroLas Kak reonorudeckune (gCoS), Tak 1
TexHonornyeckue (tCoS) N aKOHOMUYECKME PUCKN
(eCoS).

[ns BbINOAHEHMS OLEHKN PB 6b110 MOCTPOEHO 1
npoaHanmanpoBaHo bonee 45 KapT pPernoHasibHoOro
MacliTaba Ha OCHOBaHUW AaHHbIX FOCYAAPCTBEHHOIO
BanaHca, reonorndeckmx otyeToB, 2 CPP, a Takke
CKBaXKMHHOW MHOpMaLIK.

MNepedeHb 6a30BbIX KAPT A5 MOCTPOEHUS UHTEMPaSIbHON

KapTbl NEPCNEKTUBHOCTU BKJTIOYAET B CE06S:

® CTPYKTYPHbIE KapTbl MO OTPaXKAKOLWMM FOPU30HTaM A,
5, M B rpaHunuax Bcem TeppuUTopumn U3ydeHus;

® CTPYKTYPHbIE KapTbl MO KIVHOLMKIIUTAM;

® CTPYKTYPHbIE KapPTbl MO KPOBJIE a4MOBCKOWM
Tonwm (AT);

e KapTbl TONWWH AT (0bLUne, ahdeKTMBHbIE,
HedTera3oHachILLEHHbIE);

e kapTbl PEC (MOpUCTOCTb, NMPOHNLAEMOCTL);

® KapTbl CBONCTB dhtomaa (MIOTHOCTb,
razocogepxxaHve, gons Tuna dpnonaa XKYB/ras);

® KapTbl N1aCTOBbIX AaB/IEHN, TEMMepaTYp,
KO3 OULMEHTOB aHOMaJTbHOCTM M1aCTOBbIX
OaBneHuni);

® KapTbl XapakKTEPUCTUK BaXKEHOBCKOWM CBUTHI
(naneoTeMnepaTypbl, COBPEMEHHbIE TEMNepaTypbl,
3penocb OB 1 7.0)

® naneoreorpaduyeckme KapTbl (beppuac, paHHWN
BaslaHXWH, MO3AHNIA BalaH>XMH, FOTTEPUB).

TonwuHa u MopucrocTb HacbiweHHoCcTb Aonsa cdononpa
Thickness Porosity x Saturation x fluid fractions

e The clinocyclites structural maps;

e The Achimov sequence top structural maps;

e The Achimov sequence maps (gross, net pay, oil and
gas saturated thicknesses)

e Maps with reservoir characteristics (porosity,
permeability);

e Fluid property maps (density, gas content, share of the
fluid type liquid HC/gas);

* Maps with the formation pressure, temperature and
anomalous pressure data);

e The map of rock properties from Bazhenov Strata
(paleotemperatures, present temperatures, HC
maturity, etc)

e Paleographic maps (the Berriasian, the Early Valangian,
the Late Valangian, the Hauterivian).

The resource quantity estimation (Figure 2) was carried
out using the volumetric method for oil and for gas,
consequently, using the discovered field data verification.
The regional volumetric maps generated during this
project were used as the initial data.

The quality resource base evaluation (Figure 3) was
carried out by combining the reservoir filtration and the
reservoir potential maps — the parameters that determine
the individual well initial flow rate, according to the
Dupuis formula.

The 5-factor analysis methodology was applied to
evaluate the geological risks, estimating the geological
chance for success, considering the source rock
presence and maturity, the migration routes, the
presence of reservoir, traps and cap rock.

The trap availability related risk magnitude (Pn) was
determined by the degree of seismic knowledge, the
research method accuracy (the mapping contour

error control), the trap type, size and seal (structural,
lithologic or stratigraphic one). A geological basis for this

OBbEM PB
RESOURCE BASE VOLUME

Puc. 2: PucyHok 2. MocTpoeHre kapTbl 06bemMa pecypcHor 6asbl

16 | ROGTEC

Fig. 2: The resource level map development
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EXPLORATION H

@DunbTpaUMoHHbI NOTEeHLMan
Filtration potential

Puc. 3: PucyHok 3. NMocTpoeHre kKapTbl Ka4ecTBa pPecypcHOM 6asbl

OueHka KosmyecTBa pecypcoB (PUCYHOK 2)
npoBoauiack O6bEMHbLIM METOAOM A9 HEDTN 1 ANS
rasa c fganbHerLlen BepuduKaLmen Ha OTKpbITble
MECTOPOXAEeHWS. B kauecTBe MCXOOHbIX AAaHHbIX
NCMOMb30Ba/IMCb PErMOHasIbHbIE KapTbl MOACHETHbBIX
napameTpOB, MOJTyYEHHbIE B XOAE paboThl.

OueHka KadecTBa pecypcHom 6a3sbl (PUCyHOK

3) npoBoaMnachb NyTemM KOMOGUHAUMN KapTbl
PUNBLTPALUNIOHHOIO 1 BHEPreTUYECKOro NOTeHUMana
nnacTta — NapamMeTPOB, ONPeaenstoLLMX NOTEHLMANbHbIN
CTapTOBbIN AEOUT €ONHUHHON CKBaXKMHBI MO hopMye
Lionton.

[Na OLEHKW reo/1orn4eckimnx pUckoB Obina npruMmeHeHa
MeToAMKa 5-T PaKTOPHOMO aHaIn3a LaHca
reosIOrMYecKoro ycrexa, yuTbiBaioLlast BepPOSITHOCTb
HaNM4ns 1 3PesIoCTb HedbTeMaTepPUHCKON Nnopoapl,
AyTV MArPaLIn, MPUCYTCTBME KONEKTOoPa, SIOBYLLKM U
MOKPbILLIKY.

BenvuuHa pucka no Hanamumro nosyLku (Pn)
onpenenseTcs CTENEHbIO CENCMNYECKOMN N3YYEHHOCTU,
TOYHOCTbIO METO0B MUCCEA0BaHWS (MOrPeLIHOCTb
CTPYKTYPHbIX MOCTPOEHUI), TUMOM JTOBYLLKU, €€
aMNANTYQ0N N HAIMYMEM 3aMbIKaHUS (CTPYKTYPHOIO,
JINTONOMMYECKOrO, CTpaTurpadunyeckoro). B kadectse
reonIornm4yecKon OCHOBbI A1 OLEHKW AaHHOMo
napameTpa 6bI/I NCNOJIb30BaHbI KapTa TOYHOCTH
CTPYKTYPHbIX MOCTPOEHUI, a TaKXXe CTPYKTYPHbIE KapThbl
KPOBMN a4MOBCKOM TOSLLIM, MOCTPOEHHbIE MO AaHHbIM
PErmoHanbHbIX 1 naoLwwaaHbix CPP.

Puck no Hann4uuno KonnekTopa (PK) onpegenseTtcs
B COOTBETCTBMM C OOCTAHOBKOW OCaAKOHAKOMIEHUS
1N MPOrHO3HbIMK KapTaMn SPPEKTUBHBIX

TOoNWMH. 19 onpegeneHns oaHHoOro napamerpa
ObINIM NCNONB30BaHbl KapTbl 3MHEKTUBHBIX

TONLLVH a4YMMOBCKON TOLLM, MOCTPOEHHbIE NO
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OHepreTuyeckuin noteHuman

Energy potential

KAYECTBO PB
RESOURCE BASE QUALITY

Fig. 3: The resource quality map development

evaluation was served by the accurate contour map, as
well as some other maps related to the Achimov sequence
top, using the regional seismic exploration data across

the area.

The reservoir presence related risk (Pk) was determined
in accordance with the sedimentation conditions and
the net pay prediction maps. The Achimov net pay zone
maps were used to determine this parameter, developed
on the seismic exploration and well data materials, as
well as the paleographic maps of the relevantly aged
clinocyclites were used.

The rock quality factor (Pc) was determined by the
characteristics of cap rocks and the structural history
of the region — the presence of tectonic dislocations,
the gross thickness and the fluid seal quality, the
remoteness from the stratigraphic pinchout line, as well
as the presence of abnormally high formation pressure
zones. The West Siberia tectonic map, the Pre-Mesozoic
basement map and the anomalous pressure map were
used as the geological basis. The key factor in this
analysis, determining the rock quality, was the presence
of faults from B to M.

The presence of oil and gas source rocks (PHN) in the
area under consideration was determined using the
following geological information: the organic matter
maturity map, the oil generating potential map, the
rock paleotemperatures map, the Bazhenov Strata
rock present temperatures map, the map of the HC
concentration mean values in the Bazhenov Strata
sedimentations and its analogues, the HC catagenesis
map. The thermal maturity (the catagenesis stage), the
organic carbon content, as well as the fact that the
HC fields were discovered in the neighboring areas
served as the key parameters in determining the risk
magnitude value.

ROGTEC (17



W PA3BEOKA

MaTtepuanam CPP 1 CKBaXKMHHbIM OAHHbBIM, & Takxe
naneoreorpaduyeckmne KapTbl COOTBETCTBYHIOLLIMX
BO3PAaCTOB MO K/AMHOLMKANTAM.

®akTop coxpaHHocTu (Pc) onpenenseTcs
XapakTepUCTUKaMM MOKPbLILLKU U UCTOPUEN
TEKTOHUYECKOr0 pasBUTUS permoHa — Haam4mem
TEKTOHUYECKUX HapyLLIEHWI, OBLLEN TOMLMHOM 1
KayecTBOM hroMaoynopa, yaaneHHOCTBIO OT JIMHNN
CTpaTUrpadnYecKoro BbIK/IMHNBAHWS, a TakxXe
Hanndnem 30H ABI. B kauecTBe re0nornyeckom
OCHOBBI ObININ UCMONb30BaHbl TEKTOHNYECKas

kapTa 3anagHon Cnbupu, reonornyeckas kapta
OOME3030MCKOro OCHOBaHWS, KapTa aHOMaslbHOCTH
nnacToBOro AaeneHud. B naHHOM aHannse
ocHoBoOMNoaraWmMM QakTopoM, onNpeaenaoLLInMm
COXPaHHOCTb, ObI/1I0 HaIMYKMe pa3sioMoB OoT b oo M.
Hanunune HedTerazomatepuHckmnx nopom (PHM)

019 TEPPUTOPUM U3YyHEHNS oNpeaensancs
1ICMOJIb30BAHVEM CAEOYIOLLEN FE0ONOrNYECKOM
MHopMauMn: KapTa 3Pe0CTN OPraHN4eCcKoro
BELLECTBA, kapTa HehTereHepaLMOHHOro NoTeHUmana,
naseoTemMnepaTypbl NOPOA, COBPEMEHHbIE
TemnepaTypbl NOPOL, 6a>XKEHOBCKOW CBUTHI,
OCPeAHEHHble KoHLeHTpauun OB B OTNOXEHUSX
BaXKeHOBCKOW CBUTLI U ee aHasIoroB, KapThbl
katareHesza OB. OnpefensiolmmMmn BEIMUNHY pucka
napameTpamu SBASKOTCS CTeneHb Npeobpa3oBaHHOCTH
OB (cTagus kaTareHesa), cogep>xaHme Copr, a Takxke
akTbl OTKPLITUS Ha NPUAEraloLLMX TEPPUTOPUAX
MecTopoxaeHuin YB.

C ncnonb3oBaHeM aHanorMyHoOro NpeaplayLLM OByM
nyHKTamMm Habopa MCXoOHOW MHopMaLMK, OLEeHMBaNCS
PUCK MO Hanu4uio NyTen murpaumm (Pm), KOTopbiii
OnNpenenseTcs paccTosiHMemM oT odvara YB-reHepaumm
00 JTOBYLWIKM U Ha/IM4Mem pasfioMoB.

Mo TeXHONOMMUYECKMMIN PUCKAMW MPU NPOBEOEHUM
pernoHanbHONM OLEHKM NoapasyMeBanich

« I « I

The migration routes presence related risk (Pm) was
evaluated using the same set of input information,
characterized above, which was determined using the
distance from a petroleum charge to a trap, and by the
presence of faults as well.

Doing the regional evaluation, the probable factors
complicating the drilling of hi-tech wells (horizontal
well with multi-stage hydraulic fracturing), presently
believed to be one of the major technologies for

the Achimov sequence development, were seen

as the technological risks. The Achimov sequence
depth maps, the anomalous pressure maps and the
formation pressure maps were used to evaluate those
technological risks.

In order to evaluate the economic risks, the analysis
was carried out to define the distance of development
targets from the infrastructure facilities, such as:
compressor stations, oil pumping stations, roads,

oil, gas and condensate pipelines. This information
enabled ranking the geologically prospective targets
based on their readiness for development and the
amount of the expenses necessary for additional
infrastructure construction.

The Integrated Risk map was generated as a result of
combining geological, technological and ecomonic risk
maps (Figure 4).

The integral map was developed using Gazprom Neft’s
methodology for the comprehensive evaluation of

field data coverage (Figure 5). This map helps avoid
any misinterpretation of the area’s potential bearing
capacity which often results from interpolation — when
data is not supported with factual information (seismic
exploration, well data, etc.).

This analysis was carried out for the entire Achimov
strata area to define how the area is covered and

KAPTA COBOKVYIMHbIX PUCKOB
THE INTEGRATED RISK MAP
B A

Puc. 4: TNocTpoerne kapTbl COBOKYMHbIX pUckoB  Fig. 4: The Integrated Risk map development
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EXPLORATION H

BO3MOXXHbIE OCNOXHSOLLME PhakTOpbl Npu BypeHum
BbICOKOTEXHOMOMMYHbIX ckBaxkuH (FTC ¢ MITPI),
KOTOpPble Y)Ke cunTaroTca 6a3oBOM TEXHONOMMEN Ans
pa3paboTkn AT. 15 OLEHKM TEXHOIOTMYECKOrO
pucka BblSI MICMONb30BaHbl KapThbl FyOUHbI
3aneranvs AT, Koo dpuumeHTa aHOMaIbHOCTU
NJacToBOro AaBfieHns, Na1acToBOW TeMnepaTypbl.

C U€eNblo OLEHKN SKOHOMUYECKMX PUCKOB OblN
npoBeaeH aHaNn3 yaaneHHOCTU OT COBOKYMHOCTU
06bEKTOB MHMPACTPYKTYPbI: KOMMPECCOPHbIX
CTaHUuMM, HedbTEeNepPeroHHbIX CTaHLMIA, aBTO40POr,
HedTe-, ra3o- 1 KOHAEHCATONPOBOAOB.

HaHHasa nHdopmMaums No3BOASET PaHXNPOBaTb
NepcneKTUBHbIE C TOYKMN 3PEHNS reo1ornn
06bEeKTbl OTHOCUTESTbHO UX TOTOBHOCTU K BBOAY
B MOJIHOMAacCLUTabHyto pa3paboTKy U KOUYECTBY
HeoOXoaMMbIX 3aTpaT Ha CTPOUTENBCTBO
OOMOSIHUTENBHbIX NHPPACTPYKTYPHbBIX 0O bEKTOB.

B pesynbtate KOMMIEKCUPOBaHUS KapT
re0SIOMMYECKUX, TEXHNHECKUX N SKOHOMNYECKIMX
PUCKOB Bblsia NOCTPOEHa KapTa COBOKYMHbIX PUCKOB
(PncyHok 4).

B kauyecTBe METPUKM YBEPEHHOCTN BbIAETEHNS
NOTEHLMaIbHO NEPCNEKTUBHbLIX 061acTen, bblna
NOCTPOEHAa NHTerpanbHas KapTa C UCMOIb30BaHNEM
METOOVKM «[a3npom HedTU» AN KOMMIEKCHOM
oLeHke reosniormyeckon naydeHHocTtu (KOTW) (PucyHok
5). daHHas kapTa No3BONASET n3bexaTb 3aBeOMO
HEBEPHOW TPaKTOBKM MOTeHUMaa y4acTka, 3a4acTyto
SABNAOLLErOCs PE3yNbTAaTOM UHTEPMONALMM — HE
NOATBEPXXAEHHOIO hakTu4Yecknmm gaHHeimn (CPP,
CKBaXXUHbI).

Bca Tepputopus pacnpocTtpaHeHus AT

Oblna NpoaHanManpoBaHa Ha NpeameT
OXapakTepr3oBaHHOCTU re0Noro-reouanyeckomn
nHbopMaLmen, NO3BONAOLLEN COCTaBUTb
npencTaB/eHne O CTPOEHUN re01I0rMYeCcKoro obbekTa
1 ero cBomncTeax. PaccmaTpurBanach n3dy4eHHOCTb
CPP, 6ypeHueM, reopunsmyecknMm NCCneaoBaHnsam
CKB&XXMH, KEPHOBbIMW UCCAEO0BAHUAMN, HANNYMNE
NCMNbITaHWN, a TakXKe JaHHble paspaboTku. Ond
KaXKA0ro U3 NpuBedeHHbIX KpUuTepnes Bbln
NOCTPOEHbI KapTbl, KOMBUHALMS KOTOPbLIX NO3BONUIA
chopmMmpoBaTb CyMMapHY KapTy U3YyHYEHHOCTMU.
PesynbTupytowas kapTa 6biia oTMacluTabrupoBaHa oT
0 po 1, roe n3y4eHHoCTb Bbile 0.65 nogpasymeBaeT
OOCTaTOYHOCTb OaHHbIX ANA Havana npoBeAeHUs
OMbITHO-MPOMBILLNEHHbIX paboT, oT 0.25 oo 0.65
BO3MO>XHOCTb (POPMUPOBAHNSA 30HASBHBIX MPOEKTOB
ONs BblOeNeHns NepCcnexkTUBHbIX onuui n meHee 0.25
— MOUCKOBbIX MPOEKTOB O/151 OLEHKU NePCneKTUBHOCTU
TEPPUTOPUN.
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Korm
The Comprehensive Evaluation
of the field data coverage

Puc. 5: PucyHok 5. KapTa KOMNIEKCHOM OLIEHKM Fre0NIOrM4eCKOom
nayyveHHocT (KOIM)

Fig. 5: The field data coverage comprehensive evaluation map

supported by the geological and geophysical
information, ensuring the knowledge of the geological
play structure and its properties. The coverage by
seismic and well (including drilling, log, test, core,
field development) data were considered. Maps were
developed based on each of these criteria and their
integration made it possible to create the field data
coverage map. The resulting map was scaled from O
to 1 where the index of the field data coverage over
0.65 means that data is sufficient for pilot commercial
development, the index ranging from 0.25 to 0.65
means that zonal projects can be prepared for
delineating prospective options, and the index of 0.25
means that prospecting projects can be implemented
to evaluate the area’s potential hydrocarbon bearing
capacity.

The integration of the quantity map, the resource base
quality map, the risk map and the field data coverage
map resulted in the Achimov Suit Prospectivity Integral
map which was the foundation for selecting the key
zonal projects for further exploration and the geologic-
economic appraisal.
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B PA3BE[KA

B pesynbtate KOMOUHaLMM KapT KOIMYeCcTBa,
Ka4ecTBa pecypcHom 6a3bl, KapTbl PUCKOB U

KapTbl FEOIOMMYECKOM N3YHEHHOCTY Bblna co3naHa
NHTerpanbHas KkapTa NepCnekTUBHOCTN OTIOXKEHUN
AT, Ha OCHOBaHWN KOTOPOW ObINN BbIAENEHDI
KJtOYEBbIE 30HaIbHblEe NPOEKTbI AN AaSlbHENLWEro
N3YYEHUNS U Fre010r0-9KOHOMUYECKOM OLEHKN.

BbiBoObl

B pamkax npoekTta «bonbluas A4MMOBKa» BblpaboTaH
TPEXCTyrneH4YaTbI MOAXO, K HanoJIHeHNO BU3Hec-
nopTens NepcneKkTUBHbIMK onumusamMu. [NepBas CTyneHb
— BbIMOJIHEHA PErVOHasIbHas OLEHKA NePCNEKTUBHBIX
30H. Mogesnb akTyanmanpyeTcs NOC/e BbINOJHEHUS
30HasIbHbIX MPOEKTOB, UCMOMb3YEeTCH NS BblAENEHNS
MEHee KPYMHbIX 30H UHTepeca. [lepcnexkTnBHbIe
30HasIbHbIE MPOEKTbI MEPBOro NpUopUTeETa — BTOpas
CTyMNeHb — NO3BONNNN BblAENUTb NOTeHUMas bHble JTY
019 OLIEHKU PECYPCOB MO BCEMY ME€0SI0MMHYECKOMY
paspesy. PruHanMampyoLLas TPeTbs CTyrNeHb
nogpasymeBacT npoeeaeHne MO0 oa paHXnMpoBaHNs
BblOEEHHbBIX ONUMA C Y4ETOM 3aTpaT Ha [PP.

Peannsaums NnporpeccrMBHOro noaxofa crana

BO3MOXXHOW MOC/IE MPOBEAEHHbIX paboT Nno

CO30aHNI0 NHTErpanbHOW PervoHanbHoOM MOOENN,

0b6beanHMBLLEN B cebe ceaytoLLyto NHopMaLmLo:

® KOJINYECTBO PECYPCOB,

® Ka4yecTBO PECYpPCOB,

® reoslornyeckmne, TEXHOTOMMYECKME W
9KOHOMWYECKNE PUCKMU,

® CcTeneHb U3Y4YEHHOCTU.

Hapn npoekToMm paboTana Kpocc-pyHKLUMOHabHas
KoMaHaa, obbeanHMBLLAs B cebe Kak TPaauLMOHHbIE
ona PP koMmneTeHUum nNo reosornn, cencMmmnke,
neTpodunanKe, Tak N CMexHble — paspadoTka,
NHMPacTpyKTypa, 3KOHOMMKA, MHDOPMALVIOHHbIE
TEeXHOoruun,

PesynbTaToM paboThbl SBNSAETCH BU3HEC-UHCTPYMEHT
0N 9hDEKTUBHOIO MNOUCKA U OLEHKIN NEePCneKTUBHBIX
30H 419 BOCMOJ/IHEHUSI U HapaLlBaHUS pecypCcHOM
6a3bl Komnanuu.
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Conclusions

A three-stage approach was elaborated to fill the
business portfolio with prospective options. The first
stage includes the implementation of the prospective
zone regional evaluation. The model becomes actual
after the implementation of zonal projects and is used
for delineation of less interesting zones. The priority
prospective zonal projects represent the second stage
— they make it possible to delineate the license areas
to evaluate the resources across the entire geological
cross-section. And the final third stage means carrying
out economic-geological evaluation for ranking the
selected options, considering the expenses demanded
for the geological prospecting and exploration.

The implemented progressive approach became
possible due to the activities carried out to develop the
integral regional model which comprised the following
information:

e The resource base quantity;

e The resource base quality;

The geological, technological and economic risks;
The field data coverage.

A cross-trained team of experts worked on the project
including experts from the geological prospecting

and exploration expertise, such as geology, seismic,
petrophysics, and from some other related disciplines,
such as development, infrastructure, economics, and
information technologies.

This work resulted in the creation of a business tool for
the effective prospecting and evaluation of potential
petroleum bearing areas, to replenish and build up the
Company’s resource base.
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