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OueHka HePTAHbIX TPUHMUNOOB: Kak
CHU3UTb PUCKWN NHBECTOpPA €ELLe Ha cTapTe?

Greenfield Valuation:
How to Reduce Initial

MocTaHoBKa 3a0aun

[MpoeKThbl, CBS3AHHbIE C A0ObLIYEN PECYPCOB
YrN1eBOA0OPOA0B, ABNAOTCA BECbMa CITIOXHbIMU
obbeKTaM1 A5 UHBECTVPOBaHNS HA PaHHEN CTaaun.

B nepsyto ovepenb, 370 CBA3AHO C BbICOKUM YPOBHEM
HeonpegesiIeHHOCTW, C KOTOPbIM CTaJIKNBaAETCHA NHBECTOP
NP NPUHATUN PeLLeHNA O BXOXXOEeHW B MPOEKThI
«rpPUHMUNL>». 3a4acTyo MHBECTOPbI HE 3HAKOT, KaK
NoaxoauTb K X OLEHKe, He Bceraa A0 KOHLUA NOHVMAatoT
NepcneKTBbl N PUCKK, CBA3AHHbIE C pPa3BUTEM
MECTOPOXXOEHUI N 001aAat0T OrpaHNYeHHbIM OO bEMOM
reOSIOrMUYECKUX JaHHbIX.

Ha carite ®enepanbHOro areHTCcTea no
HeOpPONOBL30BaHMIO «PocHeapa» 1 Ha OPULNATTBHOM
cante PO ona pasmelleHus nHdopmaummn 0 NpoBeOEHN
TOProB COOEPXUTCS KpaTkas MHopMaLms o
JIMLEH3VMOHHbIX yHaCTKaX, BbICTaB/IAEMbIX HA ayKLIMOH -
aOMUHUCTPAaTUBHAs 1 reorpadryeckast npuypoO4eHHOCTb,
naoLWadb y4acTka 1 CBeeH st O pecypcax 1 3anacax.
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Investor Risks?

Formulation of the Problem

Extracting hydrocarbon resources are exceedingly
difficult projects for early stage investments. This is

due to the high level of uncertainty that the investor
faces when deciding whether to enter a Greenfield
project. Investors often do not know how to approach
their assessment, do not always fully understand the
prospects and risks associated with the development of
deposits, and have a limited amount of geological data.

The website of the Federal Agency for Subsoil Use
«Rosnedra» and the official website of the Russian
Federation post bidding information which contains brief
information about the licensed areas put up for auction

- administrative and geographic location, area of the site
and information on the resources and reserves.

To decide whether or not to participate in the auction,

the future subsoil user needs to collect and analyse the
exploration data for the territory. For this, companies or
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FIELD DEVELOPMENT

Lns npuHaTns pewennsa 06 y4acTum U Hey4acTum
B TOoprax 6yayliemMy HeapononbL30BaTENO
Heobxo0aQMMO cobpaTb U NPoaHaIM3npPoBaThb AaHHbIE
0 N3YYEHHOCTU TEPPUTOPUM FE0I0rOPa3BEA0HHbIMY
paboTamu. [1ns 9TOro KOMNaHUM UK YacTHbIe

nnua obpallarTcsa B TeppuTopurasibHble GoHabI
reonornyeckon nHhopmauum. B pesynbtate
OONror N KpoNoTNMBOM paboThbl y MOTEHUMAaNbLHOIO
NHBECTOPA aKKyMyJIMPYEeTCS MakeT reoiorM4eckom
NHopMaLMK, BKAKOYAKOLWWIA OaHHbIE PErOHaNIbHOM
TEKTOHUKM, XapaKTEPUCTUKM OCHOBHbIX
NPOOYKTUBHBIX KOMMIEKCOB W MN1aCTOB, YCPEAHEHHbIE
drIbTPaUMOHHO-EMKOCTHbIE CBOWCTBA (Qanee —
®EC) KonnekTopoB, 06bEMbI 3aMacoB Ha COCeOHNX
MECTOPOXAEHUSIX.

TepHUCTLIN NyTb MHBECTOPA, a TakXe BbIBOAb!, K
KOTOPbIM OH MOXET MPUNTU, U3YUMB OOCTYMHYIO eMy
NHopMaLMIo, YaOobHee BCEro NPOUIIKOCTPMPOBAaTb Ha
KOHKPETHOM MpUMEpPE.

B kaueCcTBe BOSMOXHOrO LEEBOrO

pernoHa paccMoTPUM OAVH N3 OCHOBHbIX
HebTerazogobsLIBaKOLLIMX PETMOHOB Poccumn —
tOr0-BOCTOYHYHO YacTb BocTouHo-EBponenckom
nnaTopMbl, BXOASLLYHO B cocTaB Bonro-Ypansckown
HeTErasoHOCHOW NPOBUHUMK (anee — HITTI).
PervoH xopou nsyyeH. B onyb6nkoBaHHbIX CTaTbsax
1 MOHorpadusix [1,2], a Takke B TEPPUTOPUATTBHBIX
doHaax Camapckon, OpeHbyprckon 1 INepmckon
obnacTer HaKoNIeHO OrPOMHOE KOJIMYECTBO Mre01oro-
reoumanyeckon NHhopMauum O PervoHe.

B pa3pese ocago4Horo Yexna toro-BoCToka
BocTouHo-EBponerickon nnatopMbl BbigBEHO

OKOJ10 ABYX Thicsu (1) HEPTAHBIX 1 ra30HEMTAHbIX
MECTOPOXXAEHNA B TEPPUrEHHbIX U KapbOHATHbIX
OTNIOXKEHUSX OEBOHCKOM, KAMEHHOYONBHOM U
NEPMCKON CUCTEM. PErMoH OT/IM4aeTcst O4eHb BbICOKOW
yAeNbHOW NNOTHOCTLIO PECYPCOB YrIEBOAOPOAOB

—oT1 10 go 100 TbIc.T./kM? (puc. 1). OcHoBHas Oons
MECTOPOXXAEHUM MPUXOOUTCS Ha HKHEOEBOHCKO-
DPaHCKUIN, TYPHENCKNN 1 BUSENCKO-DaLLKNPCKNI
KOMMJIEKCbI. 3HaYMTESbHAS YacTb 3TUX MECTOPOXAEHUI
ABIAOTCH MHOrONacToBbIMU. OCHOBHbBIMI O6bEKTaMM
pa3paboTKuM 6ObLIEN HYaCTV MECTOPOXOEHNI
ABNSAOTCS NPOAYKTUBHbIE NNACTbl TEPPUNEHHOIO
[EeBOHa 1 KapboHaTHbIM niacT A4 (balKMPCKUN Spyc
KaMEHHOYIOJTbHbIX OTIOXEHWI).

Bynem cunTath, YTO NOTEHUMAbHbIN MHBECTOPR
NPUHUMAET peLLenHre, pacnonaaras 6a3oBown reooro-
reomanyeckom nHpopMaupern no 25 MeCTopoXXaeHUSM
B LIENIEBOM PETMOHE, MMEKOLLIMM OOVH UM ABa OObeKTa
pa3paboTKN — NNacTbl TEPPUFEHHOO AEBOHA U
kapboHaTHbI nnacT A4 (tabn. 1).

www.rogtecmagazine.com

MecTtopoxaeHus / Fields

rasosble HedTsHbIEe
gas fields oil fields
3emnu ¢ yaenbHbIMY NAIOTHOCTAMU NMPOrHO3HbIX M3BJIEraeMbiX PecypcoB
YB B TbiC.T/KM2 (Nno oueHke Ha 01.01.1993 r.)

Areas with predicted HC reserves density in MT per 1 sq.km (as of evaluation
dated 1/1/1993)

- 100-200 510

+| rasoHedTsHble
:| gas and oil fields

50-100 35
30-50 1-3
15-30 =

10-15 : GecriepcriekThBHbIe 3eMnm

| non-prospective areas
Puc. 1: ®parmMeHT KapTbl panoHNPoBaHS HedTEra3oHOCHOCTM
[MprBomkckoro denepansHoro okpyra (HB HANTT, NPT A,
2003 r. [3])
Fig. 1: A fragment map of the oil and gas zoning of the Volga Federal
District (NV NIIGG, IGIRGI, 2003 [3])

individuals, apply to the geological information territorial
fund. As a result of long and painstaking work, a
potential investor accumulates a package of geological
information, including data on regional tectonics,
characteristics of the main productive complexes and
formations, averaged reservoir properties (hereinafter
referred to as reservoir properties) of reservoirs, and
reserves in neighbouring fields.

The thorny path of the investor, as well as the
conclusions that they can come to after studying the
available information, is most conveniently illustrated with
a specific example.

As a possible target region, we will consider one of
the main oil and gas producing regions of Russia
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. Me(i;%t?::se“m Oc:c;z:zg ;i:em Fgf)nor.aarlacm, TbIC.T. H:ﬁz:i(::;u" ”pOHMuaehfIQCTb, m[,
Field (project) # Major development target Ol pes Eseiies, 1l Oil net pay Permeability, mD
1 Ad 5327 8.2 145,5
03 21 044 9.3 64
) Ad 64 025 12 247
3 Ad 29 588 75 9
A3+a1 20 771 96 12,8
4 Ad 13531 5,2 189
il 10 360 11,9 95
: Ad 12 130 10 508
a1 8 491 8 254
6 Ad 26 618 78 179
Ad 6 070 7.8 50
R a1 4249 6,24 25
8 it 36 476 10,5 179
. Ad 29083 10 438
n1 5 848 35 100
Ad 5002 ] 512 I 84
10 a 12 914 11,6 51
i Ad 5750 1.5 94
a1 6 789 37 103
P Ad 7790 25 108
a1 7 568 2 54
13 na3 27 252 8 70
14 04 9 561 47 33
15 ‘ A4 32 992 10,6 18
16 a1 1171 ' 137 ' 115
17 N4 3540 838 a7
18 n3-1 5 255 6 32
19 i T ' 15226 126 212
i Ad 1430 16 73
02 10 194 6.6 222
21 n1-2 4 775 6.4 51
22 n1-3 12070 4.4 _ 175
23 ' 03 ' 9029 ' 10,2 72
2w m | wmas | ss |
25 0o 12 158 6,7 303

Tabn. 1: MNoTeHumanbHble 06BEKTLI MHBECTUPOBaHVIS B LLeNeBoM peroHe  Table 1: Potential investment objects in the target region

30echb 1 ganee aBTopamMy CTaTbM UCMOb30BaNNCh - the south-eastern section of the East European
OTKPbITbIE UCTOYHUKU, & TakKe COBCTBEHHbIE 6a3bl platform, which is part of the Volga-Ural oil and
OaHHbIX 1 3KcnepTHble oueHkn OO0 «HmxeHnke Mpyn»  gas province (hereinafter - NGP). The region is well
(nanee — Ingenix Group). explored. In published articles and monographs

[1,2], as well as in the territorial funds of the Samara,
3afaqa MHBECTOPA ONMPEAESSETCA AOCTATOMHO MPOCTO: KakiMv  Orenburg and Perm regions, a huge amount of
06pPasoM, MPYIMEHSIS AaHHYHO MHCHOPMALIMIKO, MOXHO BbIOpaTh geological and geophysical information about the
Hanboee ahPEKTUBHBIM MPOEKT AN MHBECTUPOBAHNSA? region has been accumulated.
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FIELD DEVELOPMENT

AHanuns reosiornyeckux n donsibTpaLMoHHO-
€MKOCTHbIX XapaKTeEPUCTUK MJacToB LLeSIeBOro
pervoHa

V13y4ast ncxogHyto MHhopMaumio, reonorieckas
KOMaHAa nHBecTopa NpuaeT K BbiIBOAY, YTO B COCTaBe
HVDKHEAEBOHCKO-(DPaHCKOro NMPEnMYLLIECTBEHHO
TEPPUreHHOro KoMriekca B Bonro-Ypansckon HITI
BblesieHO 0 17 NPOMbILLIEHHO-MPOAYKTUBHBIX M1aCTOB.
Hanbonee 3HauMble Cpean HUX — TEPPUreHHbIE NNacThbl
HO-17, Tak Ha3bIBaeEMbIN «TEPPUMEHHbIN OEBOH>.

B paccmatprBaeMbix MOTEHUMANBHBIX MPOEKTax
pa3pabdaTbiBatoTCA NaacTbl rpynnbl d4-10.

Konnektopsl nnactos [4-[3, kak npasuio,
npencTaBfeHbl CepbIMU, Yallle MENIKOSEPHNUCTLIMA
necyaHMKamy (HanpuMep, Ha MecTopoXXaeHn Nel7),
O[HAKO BCTPEYAIOTCS W CpedHe- KPYMHO3EPHUCTbIE
pPa3HOCTU, BNIOTb A0 OTAEbHbIX MPOMNIaCTKOB
rpaBennuToB (Ha MECTOPOXAEHNAX 3aKMHCKOW rpynnbl).

[MopucToCTb, ONpeaeneHHas Mo KEPHOBbIM OAaHHbIM,
MeHsIeTCsa B AnanasoHe oT 9% (MectopoxaeHne Ne14,
nnact [4) 0o 20% (MecTopoXxaeHns 3anknHCKOM
rpynnbl, naacT [3), B lWWMPOKMX Npeaenax BapbupyeT
MPOHNLIAEMOCTb KOJIIEKTOPOB — OT 12,8 no 890-900
M. Cpeom TECTOBbIX MECTOPOXAEHUI HANDObLLIAS
NPOHNLAEMOCTb apAaToBCKMX necHaHvkos L4 (97 mL)
BbisSiB/IEHa Ha MecTopoXXaeHn Ne17, pacnosioxXeHHOM B
npegenax 3anagHoro topta byasynykckown BnagyiHb.

Mnactel 41 n 00 BblaeneHbl B TOJLLE NALLNACKOrO
rOPU30HTa BEPXHEro AeBoHa. OTNOXEHNS
HakanIMBasIMCb B MESIKOBOAHO-MOPCKMX YCOBMSIX

N Ha MPUBPEXHbBIX PaBHMHAX. Ha pric.2 nokasaHbl
CpedHeB3BeLLEeHHbIE He(TEeHaChILEHHbIE TOMLLMHDI
NNacToB NALLIMMNCKOrO ropU30oHTa B K&XKAOM U3
paccMaTprBaeMbIX MECTOPOXAEHUN, & TaKKe OaHHbIe
MO MPOHULLAEMOCTU 1 O6BEMY FeOSIONMHECKNX 3aMnacosB.

[Mnowany pacnpoCTpaHeHNs N1ACcTOB YBEMUYNBAIOTCS
OT HWKHErO K BepxHeMy. HpxkHuin nnact O1-2 passut
B 3anagHon Yact OpeHBYpPrcKom 1 BOCTOHHOM

yactn Camapckon obnactu. MNnactsel 1-1 n 0
PacnPOCTPAaHEHbI MPAaKTNYECKN MO BCEN TEPPUTOPUM
toro-BocTtoka BocTouHo-EBponernickon nnatdopmsi.
OTHOCUTENBHO MOBbILLIEHHbIMY 3Ha4YeHUsSMU PEC
(adhekTmBHasA HebTeHACILEHHasA TOMLWMHA, UK
Had, MpoHNLAEMOCTb) XapakTepuayroTCs NiacTbl B
30HaxX HaKOMNEHUS OT/IOXKEHUI C MOBbLILLEHHOW A0Nen
necyaHbix paxkumn. CTpeakamm Ha puc. 2 06o3Ha4YeHO
HanpaB/ieHne CHOCa Mec4YaHoro marepuana ¢ CyLlu.

Hanbonbluen gonen nec4aHMKOB OT/IMYaeTca nnacTt
O1-1. OdekTrBHaAsA TONLLMHA KOIIEKTOPOB B
OTAeNbHbIX CKBaXKMHaxX gocTturaeT 20-25 m. MNecuaHble
npocnou nnacta [0 Kak npasusio UMEOT TOMLLMHY

www.rogtecmagazine.com

In the south-eastern sedimentary section of the East
European platform, around two thousand (!) Oil and
gas-oil fields have been identified in terrigenous and
carbonate deposits of the Devonian, Carboniferous,
and Permian systems. The region is distinguished by
its very high density of hydrocarbon resources - from
10 to 100 thousand tons / km? (Fig. 1). The main
share of the deposits falls on the Lower Devonian-
Frasnian, Tournaisian and Visean-Bashkir complexes.
A significant part of these deposits are multilayered.
The main objects for development for most of the
fields are the productive stratas of the terrigenous
Devonian and carbonate stratum A4 (Bashkirian stage
of Carboniferous deposits).

We will assume that a potential investor makes a
decision whilst having basic geological and geophysical
information on 25 fields in the target region that have one
or two development targets - terrigenous Devonian strata
and A4 carbonate stratum (Table 1).

Hereinafter, the authors of the article used open sources,
as well as their own databases and expert assessments
of the Ingenix Group LLC (hereinafter - Ingenix Group).

The investor’s task is defined quite simply as: how, using
this information, can you choose the most effective
project for investment?

Analysis of the Geological and Reservoir
Characteristics of the Target Region

Studying the initial information, the investors geological
team will come to the conclusion that up to 17
industrially productive layers have been identified in the
Lower Devonian-Frasnian predominantly terrigenous
complex in the Volga-Ural oil and gas field. The most
significant among them are terrigenous layers D0O-D7,
the so-called «terrigenous Devonian». In the considered
potential projects, formations of the D4-D0 group are
being developed.

Reservoirs of formations D4-D3, as a rule, are
represented by gray, more often fine-grained sandstones
(for example, at field No. 17), however, there are also
medium-coarse-grained varieties, with individual
interlayers of gravelites (at deposits of the Zaikinskaya

group).

The porosity determined from core data varies in the
range from 9% (field No. 14, reservoir D4) to 20%

(fields of the Zaikinskaya group, reservoir D3), reservoir
permeability varies within wide limits - from 12.8 to 890-
900 mD. Among the test fields, the highest permeability
of the D4 Ardatov sandstones (97 mD) was found at field
No. 17, located within the western flank of the Buzuluk
depression.

ROGTEC | 33



B PA3SPABOTKA MECTOPOXXOEHNA

oy
30Ha OTCYTCTBMS UM YAaCTUYHOIO PasmbiBa - — MpunbpexxHasi 3abonoyeHHas paBHNHa
OT/IOXEHUIA cpenHero nesoHa — ——] npeo6na,anvm rYH, aprmnanTos
The area of the absent or partially washed-out depos- i E— Coastal swampy plain with prevailance of clays,
its of the Middle Devonian argillites
MeNiKkoBOoAHble, an|6pe>KHb|e, nepecnamBaHne anesposinToB, aprmninToB, Nnec4aHNKoOB
shallow water, coastal, interlayers of aleurollites, argilites, sandstones
necyaHukos go 10-15% necyaHukos go 30% nec4yaHvkos 6onee 30%
sandstones up to 10-15% sandstones up to 30% sandstones over 30%
Ne npoekTa / Project #
o P
= m— PaHULA OpeHGyprekoi obnacTu I(\ Hadh HebT. M Dyke cumulative thickness, m
boundaries of the Orenburg region

npoHMuaemMocTb, ML,  Permeability, mD

papauvsa mecTopoXkaeHne No CYMMapHbIM FreoSIOrMYEeCKNM 3anacam rnsacToB TEPPUr. MAH.T
Field gradation by total reserves in place of the terrigenic formations, MMT

o 00 5 MAH.T oT 5 0o 20 MAH.T.
up to SMMT from 5 to 20 MMT

oT 20 po 50 MnH.T.
from 20 to 50 MMT

Puvc.2: JlnTodaumansHas kapTa namnckoro ropusoHta  Fig. 2: Litofacial map of the Pashi horizon

2-3,5 M, ydacTkamm gocTuras 7 m (Hanpumep, Ha
MecTopOXXaeHNN Ne25).

Hanbonee Bbicokmmn 3HaueHuaMn GEC obnagatoT
konnektopbl naactos A1-1 n 0. MNopncTocTb MeHsIeTCs
oT 9% 00 31%, NpoHunLaemMocTb gocturaet 961 M Ha
HEKOTOPbIX MecTopoxxaeHusx Camapckom obnacTu [2].

MpvBeOeHHbIN Bbille aHaIM3 MOXHO MNOObITOXATD,
NPEanosIoXKMB, YTO NHBECTOP NPW BbIGOPE HaWTyuLLIen

34 | ROGTEC

Layers D1 and DO are identified in the Upper Devonian
Pashiian horizon. Sediments accumulated in shallow-sea
conditions and on coastal plains. Figure 2 shows the
average weighted oil-saturated thicknesses of the Pashi
horizon in each of the considered fields, as well as data
on the permeability and volume of geological reserves.

The spreading (expanding) areas of the layers increase

from the bottom to the top. The lower layer D1-2 is
developed in the western part of the Orenburg and

www.rogtecmagazine.com
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N3 aNbTEPHATUB CTOJIKHETCS CO 3HAYNTENBHOM
BapUaTUBHOCTBIO OCHOBHbIX ME0JI0rMYECKIX
XapaKTEPUCTVK M1acToOB TEPPUreHHOro JeBOHa B
BblIBpPaHHOM PErvoHe, KOTOPbIE, B CBOKO OYepeb,
obycnaBnvBatoT OebUTbl CKBaXKMH MPU paspaboTKe U,
BO-MHOIOM, onpefenstoT ee aheKTUBHOCTb.

PaccMoTpuM ganee MHBECTULIMOHHYO
npuBeKkaTesibHOCTb HalLLKNPCKOro sipyca ans
MHBECTOpPa Ha JaHHOM aTane.

OCHOBHOWM NPOAYKTUBHbIN OOBEKT — NnacT A4
BalLKMPCKOro BospacTa (prc. 3) — MEET pernoHanbHoe
pPacnpoCTPaHEHVE 1 B LLESIOM XapaKTepnadyeTcs
BbICOKMM MOTEHLIMANIOM NPOAYKTUBHOCTU.
OTHOCUTENBHO KPYMHbIE U CPeaHMe MO 3anacam
MECTOPOXOEHNS TAFOTEIOT, Kak NPaBuIIo K y4acTKaMm
YBEIMHYEHHOW TONLLMHBI OTIOXKEHWN Hallknpa
(Hanpumep, Ha MecTopoXxaeHnax Ne 6, 9, 15). OgHako
1 No Nepudepui 30HbI COKPALLEHHBIX TOLLMH

MOIyT (OOPMMNPOBATLCA OTAESIbHbIE PUXOrEHHbIe
06BbeKTbI (Kak Ha MecTopoxaeHusax NeNe 2, 3). Kpome
pPUdOreHHbIX 0OBEKTOB, A5 Nnacta A4 xapakTepHb!
JIOBYLLIKW, CBSI3aHHbIE C NPEOBEPENCKNM Pa3MbIBOM,
T.€. JIOBYLLKMW, SKPAHMPOBaHHbIE CTPaTUrpadnN4eCKIMm
N NIUTONOTMHECKUMIM HecornacuaMu. Iopoabl
BalLKMPCKOro apyca camm no cebe 6naronpusTHbI

019 CO3AaHNA MOPOBOW EMKOCTU, T.K. 3a4acTyrO
NPEeACTaBNEHbI OPraHOrEHHBIMU N3BECTHAKAMM.

Ho BaxKHas poJib MPUHAANEXUT KOJIIEKTOPaM CO
BTOPUYHOW EMKOCTbLO, 0Opa30BaBLUENCS B pe3y/ibTaTe
BbIXOAa NOPO, Ha MOBEPXHOCTb 1 BO3OENCTBUS
spoampyomx akTopoB. C 3TUM CBsI3aHa BbICOKas
N3MEHYMBOCTb KOJIIEKTOPCKUX CBOMCTB OTIOXKEHUIN.

[MPOHMLIAEMOCTb KapbOHATHBIX KOSIJIEKTOPOB Ha
HEKOTOPbIX MECTOPOXOEHNSAX OOCTUraeT BbICOKMX
3HadeHnn - 0o 788 — 800 M. 3anexn nnacta A4
OT/IMHEETCS BbICOKOW MPOAYKTUBHOCTLIO, 0eOUTHI
pocturatoT 560 m3/cyT. [1]

Kak npaBuio, BbICOKOMPOHMLL@EMbIE KOEKTOPbI
nnacta A4 xapakTepHbl A9 NAOWaaen,
PaCNONOXEHHBIX B OOPTOBOM 30HE MyXaHOBCKO-
Epoxosckoro npornba, Ha rpanule Camapckom 1
OpeHbyprckom obnacten (NpoexTbl NeNe 5 1 9) (puc. 3).

CpepHee 3Ha4YeHne NPOHMULLAEMOCTU Ha
MECTOPOXOeHNAX MyXxaHOBCKO-EpoxoBckoro npormnta
cocTaengeT 300-400 m. MNMpw yoaneHnn OT STOW 30HbI
KOJINEKTOPCKMNE CBOMCTBA yxyawatTcs. CpedHee
3HaYeHne NPOHNLIAEMOCTU KONNEKTOPOB A4 cocTaBnseT
160-180 m/.

BcTpevaroTes y4acTKM HU3KOMPOHNLAEMbIX
KOJINEKTOPOB Macta A4 — Ha BOCTOKe By3ynykckom

www.rogtecmagazine.com

eastern parts of the Samara region. Layers D1-1 and
DO are distributed practically throughout the southeast
of the East European platform. Relatively higher
reservoir properties (net oil pay, or Nef, permeability) are
characteristic of reservoirs in sediment accumulation
zones with an increased proportion of sand fractions.
The arrows in Fig. 2 shows the direction of removal of
sandy material from land.

The D1-1 stratum has the largest share of sandstones.
The effective thickness of the reservoirs in some wells
reaches 20-25 m. Sandy interlayers of the DO formation
usually have a thickness of 2-3.5 m, reaching 7 m in
sections (for example, at field No. 25).

Reservoirs of D1-1 and DO formations have the highest
reservoir properties. The porosity varies from 9% to 31%,
the permeability reaches 961 mD in some fields of the
Samara region [2].

The above analysis can be summarized by assuming that
the investor, when choosing the best of the alternatives,
will face significant variability in the main geological
characteristics of the terrigenous Devonian strata in the
selected region, which, in turn, determine the production
rates of wells during development and, in many respects,
determine its efficiency.

Let us further consider the investment attractiveness of
the Bashkirian stage for an investor at this stage.

The main productive object - the A4 layer of the Bashkir
age (Fig. 3) - has a regional distribution and is generally
characterized by a high potential for productivity.
Relatively large and medium-sized deposits tend,

as a rule, to areas of increased thickness of Bashkir
deposits (for example, at deposits No. 6, 9, 15).
However, even along the periphery of the zone of
reduced thicknesses, separate reef objects can form
(as in deposits Nos. 2, 3). In addition to reef objects,
the A4 bed is characterized by traps associated

with pre-Vereya erosion, i.e. traps screened by
stratigraphic and lithological unconformities. The
rocks of the Bashkirian stage themselves are favourable
for the creation of pore capacity, because they are

often represented by organogenic limestones. But

an important role belongs to the reservoirs which

have a secondary capacity, formed as a result of the
outcropping of rocks to the surface and the impact of
eroding factors. This is associated with the high variability
of reservoir properties of sediments.

The permeability of carbonate reservoirs in some of the
fields have high values - up to 788 - 800 mD. Deposits of
the A4 formation are distinguished by high productivity,
production rates that can reach 560 m? / day. [1]
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PasBuTrie OpraHOreHHbIX MOCTPOEK

Development of biogenic structures

30Ha COKpaLLEHUs TONLLUWH 1 OTCYTCTBUS
6aLLKNPCKUIA OTIIOXKEHWI
area of the shortening thicknesses and the absence
of the Bashkirian deposits

30Ha OTHOCUTESIbHO MOJNTHOMO paspe3a 6aLLKNPCKNX OTNIOXKEHNIN.

area of relatively complete cross-section of the Bashkirian deposits.

N¢ npoekTa / Project #

rpaHuua OpeHbyprckoi obnactu
boundaries of the Orenburg region

.\/ Had HedT. m

Dyke cumulative thickness, m

NPOHNLAEMOCTb, ML,

Permeability, mD

Fpa,u,au,vm MecCTopoOXxXaeHwue no CyMmmapHbIM reosiorm4eCcKMm 3anacam njacTtoB Teppur. MJIH.T

Field gradation by total reserves in place of the terrigenic formations, MMT

oT 5 0o 20 MAH.T.
from 5 to 20 MMT

oT 20 po 50 MnH.T.

o 00 5 MIH.T
from 20 to 50 MMT

up to SMMT

6onee 50 MH.T.
over 50 MMT

Punc.3: JlutochaumanbHas kapTa balkmpcekoro apyca  Fig. 3: Litofacial map of the Bashkirian stage

BMaAyVHbl, B 30HE COYIEHEHNS By3yyKCKOM 1
Mpukacnunnckon BnaguH. Ha mectopoxxaeHnn Ne 3 B
OopTOBOW 30He [NpUKacnUINCKOM BnaauHsbl cpeaHee
3Ha4YeHNe NPOHULIAEMOCTIM CoCcTaBnseT Bcero 9 m/.

TakM 06pas3om, LMPOKast BApNaTMBHOCTb OCHOBHBIX
Fe0NOrMYECKMX XapakKTePUCTVIK OaHHOW rpynrbl NiacToB
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As arule, highly permeable reservoirs of the A4 formation
are typical for the areas located in the side zone of the
Mukhanovsko-Erokhovsky trough, on the border of the
Samara and Orenburg regions (projects No. 5 and 9) (Fig. 3).

The average value of permeability in the fields of the
Mukhanovsko-Erokhovsky trough is 300-400 mD.

www.rogtecmagazine.com



FIELD DEVELOPMENT

Ha npnMepe npencraBsieHHbIX MeCTOpO)K,EI,eHI/IVI
TakXe He gaeT BO3MOXXHOCTN NHBECTOPY OAHO3HAYHO
onpenesiTb Hanny4dwne uenn ond NMHBeCTnpoBaHWA.

[ns pelueHns 3agadn no Belbopy MHBECTULIMOHHbIX
Lenen HeobxoanMo NNMBO YXKE Ha HAYasTbHOM

aTane npuBaeKaTb MybTUONCLUNIIMHAPHYIO

KOMaH[y 3KCMNepToB (4TO He Bceraa BO3MOXKHO U
HeLenecoobpasHo 13-3a bonblUMX Tpyao3aTpar), Mbo
aBTOMAaTN3MPOBAaTb MPOLECC OLEHKU MECTOPOXASHUI
Ha HaYaslbHOW CTagun.

Takon T-MHCTPYMEHT O0/KEH AaBaTb BO3MOXHOCTb

MPOBECTN 3KCMPECC-PacyeT NOSIHOMO LMKIa PasBUTUS

MECTOPOXXAEHUS (OT reonIorMm 40 3KOHOMUKM), KOTOPbIN

NO3BONT 060BLLINTL PA3HOPOOHYI FEOSIOrNHECKYHO

MHOPMaLIMIO 1 MPeACTaBUT pesybTaT B BUAE

BE/INYMHBI YACTOMO ANCKOHTUPOBAHHOMO AoXoAa (nanee

=400 v NPV) nHeectopa. [ns 3Toro Heob6xoammo

NPOBECTU OLIEHKY:

® CUCTEMbI Pa3paboTKM MHOrOMIaCTOBOrO HEPTSAHOIO
MECTOPOXXAEHUS C YH4ETOM CNpaBOYHMKA
xapakTepucTuk konnektopos (PEC) n cBoncTs
HedTN, TUMNMNYHBIX 0715 ONPEAESIEHHOrO PEroHa;

° Mporpammbl pas3byprBaHNsE MECTOPOXOEHNS C
onpeaeneHneM oMHaMMK OHOa CKBaXKMH;

® KOHLIENTYasIbHOW CXeMbl 0DYCTPOMCTBA HEDTAHOMO
MECTOPOXXAEHNS C MOAOOPOM OOBEKTOB C
HeOoOXOAUMbIMUN TEXHNHECKMMW XapaKTePUCTUKaMU;

® CTOVMMOCTM CTPOUTENBCTBA N 3KCMJTyaTaLnn CKBaXKMH
1 OOBEKTOB MHPPACTPYKTYPbI C UCMONIb30BAHNEM
pervoHanbHoOW 6a3bl AaHHbIX CTOMMOCTEN TUMOBbLIX
OBBEKTOB;

* nokasatenen spdeKTUBHOCTN NHBECTULMA.

O6Luiee onucaHne MeToOMK, ieXKalumx B
OCHOBE MHCTPYMeHTa OJ15 9KCrnpecc-oLueHKN
ABTOMaTU3MPOBAHHbIN MPOrPaMMHbIA KOMIJIEKC,
paapabdboTaHHbI Ingenix Group, NO3BONSET
OCYLLECTBUTb SKCMPECC-OLEHKY pa3paboTKn HEPTAHOrO
MECTOPOXXOEHUS OT «FE0NOMM A0 SKOHOMUKM» (pUC. 4):

Ha nepBomM aTane NpoucxoguT pacyeT nokasaTtenemn
pa3paboTKK MO 3a4aHHbIM MPOEKTHBIM PELLEHNSIM

B 3aBMcKMOCTN OT PEC npoayKTUBHbLIX MJ1acToB.
icxomHble napamMeTpbl 3a4al0TCsa U3 reosIorMy4eckoro
CMpaBOYHKMKa B 3aBMCUMOCTU OT paccMaTprBaemMoro
pernoHa v nnacTta. B Habope cnpaBovHMKa

NMEIOTCS AaHHble Mo raybrHamM nnacToB aHa/oros,
pasneHnam, GEC, a Takke CBOWCTBaM MaacTOBbIX
dAKaoB NPy NIACTOBbLIX AABIEHUN U TeMnepaType.
MpoeKTnpoBaHne pa3paboTKM B paMkKax O4HOro
MECTOPOXOEHNS U pacyHeT nokasartenen nobblvm
MOYXHO MPOBOAUTb A1 OAHOr0, ABYX UM TPEX
06BEKTOB paspaboTKn ¢ NocnegoBaTeNbHbIM UMK
OOHOBPEMEHHbIM BBOJOM.

www.rogtecmagazine.com

Moving away from this zone the reservoir properties
deteriorate. The average permeability of A4 reservoirs is
160-180 mD.

There are sections of low-permeability reservoirs of the
A4 formation - in the east of the Buzuluk depression, in
the junction zone of the Buzuluk and Caspian basins. At
field No. 3 in the side zone of the Caspian depression,
the average permeability is only 9 mD.

Thus, the wide variability of the main geological
characteristics of this group of formations using the
example of the presented fields also does not allow the
investor to unambiguously determine the best investment
targets.

To solve the problem of choosing investment goals, it is
necessary to initially involve a multidisciplinary team of
experts (which is not always possible and impractical
due to the large labour costs), or to automate the initial
process of assessing deposits.

Such an IT tool should make it possible to carry out

an express calculation of the full development cycle of

a field (from geology to economics), which will allow

generalizing heterogeneous geological information and

presenting the result in the form of the net discounted
income (hereinafter - NPV or NPV) of the investor. For
this it is necessary to assess:

e systems for the development of multilayer oil fields,
taking into account the reference book of reservoir
characteristics (reservoir properties) and oil properties
typical for a particular region;

e field drilling programs that determine the dynamics of
the well stock;

e a conceptual scheme for the development of the ol
field with the selection of facilities with the required
technical characteristics;

e the cost of construction and operation of wells and
infrastructure facilities using regional databases of the
costs of typical facilities;

e investment efficiency indicators.

General Description of the Methodologies
Underlying the Rapid Assessment Tool

An automated software package developed by Ingenix
Group allows for an express assessment of the
development of an ail field from «geology to economics»
(Fig. 4):

At the first stage, the development indicators are
calculated according to the given design solutions,
depending on the reservoir properties of the productive
layers. The initial parameters are set from the geological
reference book depending on the target region and
reservoir. The handbook contains data on the depths of
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Puc. 4: PacyeTHasa norvka aBTOMATN3NPOBAHHOIO MHCTPYMEHTa Mo 3KCMNpecc-OLeHKe He(bTﬂHbIX NPOEKTOB

s Kaxkaoro 13 06bEKTOB MOMYT ObITb PACCMOTPEHBI
crienyoLme cueHapun pa3paboTK: arPeCCHBHbIN,

3P DEKTVBHBIN UM paLMOHanbHbIM. BapuaHT
«arpecCuBHbIN» NpegnosaraeT BBOA B pa3paboTky
NyYLLIMX Yy4aCcTKOB 06beKTa pa3padoTkn, OxBaT
3anacos cocTaenseT ~40%. «2PEeKTVBHBIN> BApUaHT
npegnonaraeT BBOA B pa3paboTky 0o 80% 3anacos
6e3 pa3dbypuBaHns KpaeBbix 30H. «PaumoHanbHbIn»
BapwaHT npeanosiaraeT nosiHoe pasdbypuBaHne 1 BBOS,
Bcex 100% 3anacos obbekTa. Temnbl pasbypriBaHns

1 TemMnbl 0TOOpa 3a4aHbl B 3aBMCUMOCTY OT BapuaHTa
pa3paboTKN 1N MPUHATBI MO aHasioram. Kakabii n3
0B6BbEKTOB Pa3bypmBaETCS CAMOCTOATENIbHOM CETKOM
CKB&XXWMH C BbIBPAHHBIM TUMOM 3aKaHYMBaHUS CKBaXKWH,
N3 NPELIOXKEHHbIX: HAKIOHHO-HANPaBNEHHBIMM
ckBaxxnHamu (ganee - HHC) 1 ropmsoHTanbHbIMM
ckBaxxvHamu (oanee - I'C). K kaxxgomy tuny
3aKaH4YMBaHNSA MOXHO MPUMEHUTEL CTUMYISLIIO
rMAopopaspbiBa, BKIKOHAs MHOMO30HHOCTL. PacyeTsl
BbIMOSIHAOTCS Ha 25-NeTHU Nepuos,

B LeIoM Mo MECTOPOXKAEHMIO TEXHOSIOMMYECKNE
nokasartesin pas3paboTKy NMoJyHaloTCs CyMMMPOBaHNEM
Mo KaXKAOMY OOBEKTY paspadboTKu.

Ha ocHoBe TpeboBaHNN K TEXHUYECKM U
TEXHOMOMMYECKUM XapaKTepPUCTUKaM OO BbEKTOB,
Cc(hOpMMPOBaHHbIM Ha 3Tane pacyeTa nokasatesiemn
paspaboTku, B VT-kOMNNeKce NponcxogmuT
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amalog reservoirs, pressures, reservoir properties, as well
as the properties of reservoir fluids at reservoir pressure
and temperature. The development design within one
field and the calculation of production indicators can be
carried out for one, two or three development objects
with sequential or simultaneous commissioning.

For each of the objects, the following development
scenarios can be considered: aggressive, efficient or
rational. The «aggressive» option assumes putting into
development the best areas of the development object,
the coverage of reserves is ~ 40%. The «effective»
option involves putting up to 80% of the reserves into
development without drilling out the edge zones. The
«rational» option assumes full drilling and commissioning
of all 100% of the facility’s reserves. The rate of drilling
out and the rate of withdrawal are set depending on
the development option and are adopted by analogs.
Each of the objects is drilled out with an independent
well grid with a selected type of well completion, from
the proposed: directional wells (hereinafter referred to
as NPS) and horizontal wells (hereinafter referred to as
horizontal wells). Fracturing stimulation can be applied
to every completion type, including multi-zone. The
calculations are performed for a 25-year period.

In general, for each field, the technical development
indicators are obtained by summing for each
development object.

www.rogtecmagazine.com
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Fig. 4: Computational logic of an automated tool for the rapid assessment of oil projects

hopMMpPOBaHME CxeMbl OBYCTPONCTBA MECTOPOXAEHUS,

KOTOpas BKJIKOHAET B CeOH CnemytoLlee:

® pacyeT KOJIMYEeCTBa KYCTOB C YY4ETOM paguyca
OPEHVPOBAHNS CKBaXKMH;

® pacyeT NPOTAXKEHHOCTU CUCTEMbI HedTecGopa
C y4eToM 006bIUn C OAHOIO KycTa v nioLaam
MECTOPOXOEHNS;

* onpeaeneHne MOLLHOCTU OCHOBHbIX OO bEKTOB
0BYyCTPONCTBA C YY4ETOM YPOBHS O0OLIMM N HAMNYKS
CUCTEMbI MOAAEPKKM NAACTOBOro AaBfeHUS;

* BbI6OP OOBEKTOB ra30BOM MHPACTRYKTYPbI B
3aBMICUMOCTM OT BbIBPaHHOro cnocoba ytuansaumm
MOMyTHOro rasa;

* ornpeneneHne MOLLHOCTY BHELLHEero HedhTenposoaa
(MPOTSHKEHHOCTb 3a4aeTCA B UCXOAHbIX NMapamMeTpax;

° onpeneneHne HeobXOOUMbIX BCMTOMOraTeNbHbIX
OBBHEKTOB (BaAXTOBbIN XWIOM KOMMIEKC, 40RO,
NMHUN 3NeKTponepedad, Npoyne 06bHEKTDI).

[anee Ha ocHOBe 6a3bl JaHHbIX CTOMMOCTEN 0O bEKTOB-
aHasIoroB 1 CTOMMOCTHbIX MOEen NPOUCXOANT pacyeT
KanuTasbHbIX 3aTpaT Ha pas3paboTKy MECTOPOXXAEHVS.
Pac4yeT onepaLyoHHbIX 3aTpaT OCYLLECTBNSETCS
aBTOMAaTNYECKW B 3aBUCUMOCTM OT Npoduns

006bI4YN, KONMUYECTBA CKBaXKWH U HaNM4ms 06 beKTOB
obycTponcTea. [ONns BelbpaHHbIX 0OBHEKTOB HA OCHOBE
rpaduka nx BBOAA B 9KCMyaTaumo hopMUpYOTCS,
COOTBETCTBEHHO, MNPOMUN KanuUTasbHbIX W
onepaumoHHbIX 3aTpar.

www.rogtecmagazine.com

Based on the requirements for the technical and

technological characteristics of the facilities, formed at

the stage of calculating the development indicators, the

IT complex is forming a field development scheme, which

includes the following:

e calculation of the number of clusters taking into
account the well production radius;

e calculation of the length of the oil gathering system,
taking into account the production from one pad and
the area of the field;

e determination of the capacity of the main facilities,
taking into account the production level and the
presence of a reservoir pressure maintenance system;

e selection of gas infrastructure facilities depending on
the chosen method of associated gas utilization;

e determination of the capacity of the external oil
pipeline (the length is set in the initial parameters;)

e determination of the necessary auxiliary facilities (shift
housing, roads, power lines, other facilities).

Further, on the basis of the database of the values

of analogous objects and cost models, the capital
costs for the development of the field are calculated.
Operating costs are calculated automatically
depending on the production profile, the number of
wells and the availability of facilities. For the selected
objects, on the basis of their commissioning schedule,
profiles of capital and operating costs are formed,
respectively.

ROGTEC | 39



B PA3SPABOTKA MECTOPOXXOEHNA

Ha ocHOBE TEXHNYECKMX 1 CTOMMOCTHBIX XapakTepPUCTUK
MPOEKTa, a TakXKe BBEAEHHbIX MO/Ib30BaTENIEM
MakKpOonapameTPOB M AaHHbIX MO HAJIOrOBOMY
OKPY>KEHWIO MPOEKTOB OCYLLIECTBSETCS pacyeT
3KOHOMMYECKOM 3(PDEKTVNBHOCTU, a TAKXKE aHaIN3
YyBCTBUTESIbHOCTW.

Pe3ynbTaTbl OLLEHKN MECTOPOXKOEHUN B
LesieBoOM peruoHe

[N BbIOpaHHOIO pervoHa 661 BbIMOMHEHbI PpacHeTbI
TEXHOSIOMMHYECKMX NoKasaTtenen pas3paboTku ¢
ncnoab3oBaHnem VIT-MHCTpyMeEHTa No MeTOOMKE,
OMMCaHHOW BbILLE.

B kauecTtBe 6a30BOro Aasa cpaBHUTENbHOM

OLIEHKM BbifT paccyuTaH «paunoHanbHbIi» BapuaHT
paspadboTky a1 AByX 06bekToB — niacTta A4
balkmpckoro apyca 1 nnactos O0-[4 TeppUreHHoro
neBoHa. [1n9 06beKTOB TepPUreHHOro AeBoHa

6bl10 NpeaycMoTpeHo pasbypusanue 'C, ons A4
bawwkmpckoro dpyca — HHC (B cBS3M C ero BbICOKUM
nokasaTenieM PacHIEHEHHOCTW).

[nsa 06bEKTOB TEPPUrEHHOrO AEBOHA BENNYMHDI
MNPOBOOMMOCTY BblLM ONpefesieHbl B AnanasoHe
108-2671 mO*M, npu cpeoHeM 3HadveHun 854 mO*M,
BE/IMHMHbBI MMOPONPOBOOHOCTM HAXOOATCA B npeaenax
43-2428 mO*m/cl, npwn cpegHem 3HadveHnn 912 mO*m/
cl. Ong paHHbix xapaktepncTnk GEC Bblav nosyyeHsb
Benmn4mHbl KVIH o1 0,314 oo 0,512 npu cpegHem
3HaveHun 0,421. [nanasoH yaensHon 0o0bIHM HEDTH
Ha OOHY CKBaXKMHY cocTaBnsaeT 70-5991bICc.T. CpegHss
yaenbHas gobbiba HeTU Ha OAHY FOPU3OHTATBHYIO
CKBaXXVHY cocTaBmna 288 TbIC.T.

[ns obbekTa A4 BalKMPCKOro spyca BENNYNHbI
MNPOBOAMMOCTM BblI ONPEAEseHbl B Anana3oHe 68-
5080 m*M, npu cpegHeM 3HadveHnn 1263 MM,
BE/IMHMHbBI MMOPONPOBOAHOCTM HAXOOATCA B npeaenax
30-5404 mO*m/cl, npu cpegHem 3HadeHn 1068
mO*m/cl. Ona paHHbix xapaktepucTnk GEC noayyeHsi
Benm4mHbl KVIH o1 0,198 oo 0,486 npu cpegHem
3HayeHun 0,357. [Inana3oH yaenbHOW Oo6blum HeDTH
Ha OHY CKBaXXWUHY cOCTaBndeT 47-217TbIiC.T. CpeaHss
yaenbHas obbiHa HEPTU Ha OAHY HAKTOHHYKD CKBaXKVHY
coctaBuna 110 TbIC.T.

[Mpw 3agaHHbIX NapamMeTpax Obil OOMNYLLEH PSS, YCIOBUN,

eOVHbIX O/15 BCEX OLIEHMBAEMbIX MECTOPOXKOEHWIN:

® MECTOPOXAEHMS C ABYMS IrpyrnnamMu njiacToB
(obbexkTamMu pas3padboTKm) UMEKT KOIMDPULMEHT
nepekpbITna Mexay nnactamum 0,55;

® BTOPOW OOBEKT pa3paboTkm BBOOUTCS CMyCTH OABa
roga nocne BBoaa NepBoro;

® MOMNyTHbIN HEPTSAHOM ra3 CXXUraeTcs, B MOOENb
3a/10)KeHa BbinjaTa COOTBETCTBYOWIErO WTpada.
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Based on the technical and cost characteristics of the
project, as well as user-entered macro parameters and
data on the tax environment of projects, the calculation
of economic efficiency is carried out, as well as sensitivity
analysis.

Results of Appraisal of Deposits in the

Target Region

For the selected region, calculations of technological
development indicators were performed using a software
tool according to the method described above.

As a baseline for a comparative assessment, a «rational»
development option was calculated for two objects -
layer A4 of the Bashkirian stage and layers DO-D4 of the
terrigenous Devonian. For the objects of the terrigenous
Devonian, drilling of horizontal wells was envisaged, for
the A4 of the Bashkirian stage - (due to its high index of
dissection).

For the terrigenous Devonian objects, the conductivity
values were determined in the range 108-2671 mD * m,
witaverage value of 854 mD * m, the values of hydraulic
conductivity are in the range 43-2428 mD * m / cP, with an
average value of 912 mD * m / ¢cP. For these characteristics
of reservoir properties, the values of recovery factor were
obtained from 0.314 to 0.512 with an average value of
0.421. The range of specific oil production per well is 70-
599 thousand tons. The average specific oil production per
horizontal well was 288 thousand tons.

For object A4 of the Bashkirian stage, the conductivity
values were determined in the range 68-5080 mD * m,

with an average value of 1263 mD * m, the values of
hydraulic conductivity are in the range of 30-5404 mD *

m / cP, with an average value of 1068 mD * m / cP. For
these characteristics of reservoir properties, the values of
recovery factor from 0.198 to 0.486 were obtained with an
average value of 0.357. The range of specific oil production
per well is 47-217 thousand tons. The average specific oil
production per one directional well was 110 thousand tons.

With the given parameters, a number of conditions

were admitted that are uniform for all the fields being

evaluated:

¢ fields with two layers (development targets) have an
overlap coefficient between layers of 0.55;

e the second development facility is commissioned two
years after the first;

e associated petroleum gas is flared, in the model z

When determining the length and parameters of the

oil pipeline, Ingenix Group experts proceeded on the
assumption that the marketable oil would be accepted
into the Transneft system for further transportation at the
nearest operating oil pumping station.
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FIELD DEVELOPMENT

o O6bekT Feonornyeckue
P DB T paspa6oTku 3anacsl, mnH.T. | CAPEX, M/H.py6. OPEX, NPV npoekTa, MH.pY6. | |RR o,
(npoekTa) Development | Reserves in place, | CAPEX, Min.Rbls MJTH.pY6. Project NPB, Min.Rbls
Field (project) # OPEX, Min.Rbls
target MMT
1 A3 = 23 066 35913 751 0,15
Ad 53 :
2 Ad 84,0 T4 791 88 810 -3 393 0,12
3 A1+03 20,7 64 339 68 650 20 525
Ad 206 E
a 10,4
T a
L Ad 135 38572 47 368 10 947
1 85
5 A 15 352 30 272 =31 0,14
Ad 121
il Ad 26,6 20 363 50621 =3 964 0,05
1 4.2
7 A 13 550 34 249 -8 846
Ad 6.1
8 A 36,6 16 037 28 335 16 112 0,36
o 58
] 18 006 56 282 487 0,15
A4 29,1 '
a 128
10 1767 43 105 -6 187
Ad 5.0
a1 658
11 27 420 52 114 -16 266
Ad &8
ot 7.6
12 24 023 54 370 =13 907
Ad 78
13 a3 273 22 555 33111 1280 0,16
14 04 9.6 33 635 43 124 -22 158
15 Ad 33,0 29 513 64 938 -15 440
16 a 11,2 9206 22745 -1 227 0,09
17 04 3.9 7632 24 853 5974
18 A3 53 20010 30 070 -16 787
19 a4 15,2 B 982 21922 4 047 0,26
nz 10,2
20 12 983 35 387 -5 084
Ad 14
21 ni-2 48 7 462 21912 -5 628
22 a1-3 12,1 12 143 22 647 -2 320 0,09
23 a3 9.0 11 454 23 510 - 831
24 ait 1.2 17 885 31 088 -11 134
25 an 12,2 10 449 20872 -265 0,13

Tabn. 2: PegynbTaTbl OLIEHKM MECTOPOXXAEHWN B LieneBOM pervioHe  Table 2: Results of assessment of deposits in the target region

[Mpu onpepenerHun AnmHsl M NapamMeTpoB BHELLHErO The results obtained showed that for terrigenous
HebTenpoBoaa skcnepThl Ingenix Group nexoaunm formations with better reservoir properties, higher oil
13 NPEeSNoSIOXKEHNS O TOM, YTO TOBapHas HePTb C recovery factors and specific production per well are
MECTOPOXAeHWN ByaeT npuHaTa B cuctemy MNAO achieved. For carbonate reservoirs of the Bashkirian
«TpaHCHeMTb» 419 Oa/bHENLLEN TPAHCMOPTUPOBKMN stage, drilling deviated wells will bring lower specific
B MECTE HaxOXXOeH1s 6avpkanLlen padboTatoLlen production per well and lower oil recovery factors.

HedbTenepekaYmBaroLLEN CTaHLMN.
The results from the target deposits using the IT system
[NonydeHHble pe3ybTaTbhl NoOKasanu, YTo Oas are presented in Table 2. The analysis highlighted five
TeppureHHblx nnactos ¢ nydwmmn GEC gocturatoTes economically attractive assets for further consideration.
6onee Bbicokme KVH 1 yaenbHas gobbida Ha CKBaOXKMHY. The remaining potential assets are not profitable for
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Fig. 5: Map of investment attractiveness of the assets in the target region

st kapboHaATHBIX KOMEKTOPOB BaLLIKMPCKOro sipyca
OypeHIe HaKMOHHBIX CKBaXKMH MPUHECET MEHbLLIYIO YAEbHYHO
[000bl4y Ha CKB2XKVHY W MeHbLLIME 3HadeHst KI/H.

Pe3ynbTaTbl OLIEHKM LENEBOV MPYNMbl MECTOPOXKAEHWI
C npumeHeHueM T-koMnnekca npeacTasieHbl B

42 | ROGTEC

independent development, however, they can be
considered as satellite fields for neighboring more
efficient fields. This possibility will be described later in
the article. You can also highlight projects that are on the
verge of profitability for further optimization (for example,
projects No. 5, 16, 22, 25).

www.rogtecmagazine.com
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Tabnuue 2. NpoBeaeHHbIM aHann3 NO3BOISIET BbIOENNTL
NSATb 9KOHOMUYECKM MPUBIIEKATE IbHbIX aKTVBOB

09 ganbHenwero paccmoTpernsa. OcTaBLumecs
noTeHUMasbHblE aKTUBbI HE ABMSIIOTCS peHTabelbHbIMM
0NS CaMOCTOATENbHOW pa3paboTkM, 0OHaKO MOryT
paccMaTpUBaTbCS Kak MECTOPOXAEHNA-CaTe N IUThl 15
cocegHnx 6onee ahHEKTVBHbBIX MECTOPOXKAEHUN. Takas
BO3MOXXHOCTbL OyAeT onvcaHa B CTaTbi ganee. Takxe
MOXXHO BblAENNTb NPOEKTbI, KOTOPbIE HAXOOATCS Ha
rpaHn peHTabenbHOCTW, 0N AabHENLLIEN ONTUMU3ALIMA
(Hanpumep, NpoekTbl NeNe 5, 16, 22, 25).

Bonee HarnsoHO cpaBHUTL NPUBNEKATEIbHOCTb
noTeHuasibHbIX LI,eJ'IeI7I MHBECTNPOBaAHNA MOXXHO Ha
KapTe LIeeBoro peroHa (puc. 5).

BaxkHO oroBopuTbCs, YTO Ha JAHHOM aTane
N3YYEHHOCTU NPOEKTa HEBO3MOXXHO TpeboBaTk oT UT-
CUCTEM OLIEHKM TOYHOCTW, MPUCYLLEN Bonee No3gHnM
aTanam — CTagumn NPOEKTUPOBaHNS 1, Tem Bonee,
pasbyprBaHms 1 06YCTPONCTBA MECTOPOXOEHNIA.

Ecnn cneposatb meToponorum MexxayHapogHom
accouyaumm pasBUTUS CTOUMOCTHOIO MHXUHUPWHI,
TO NtOBble OLEHKM HA JaHHOM 3Tane COOTBETCTBYHOT
Knaccy TO4YHOCTM 5, YTO NogpasyMeBaeT AnanasoH
norpetuHocTn -50%/+100% [4].

[Mpy 3TOM LEEHHOCTb NPUMEHEHNS NPEONTOMEHHON
Ingenix Group NT-cucTembl OLEHKM NOSTHOMO

LKA 3aKJIKYaEeTCsl B BO3MOXXHOCTY MPOBEAEHNS
ObICTPOro CPaBHUTENBHOIO aHanM3a 60bLIOro YMcia
NOTEHUMaNbHbIX LUENen AN MHBECTUPOBaHUS B eOyHbIX
CLEHapHbIX YCNOBUSIX.

Taknm 0bpas3om, NPOBeAEHHbIV Bblle aHaIn3

nokasbIiBaeT BO3MOXHOCTb Y>Ke Ha paHHeM aTane

pPa3BuUTNA akThBa, B YCNOBUAX OrpaHNY4eHHOro goctyna

K MHopMaumm, OCYLLECTBNSATb MNOSHYHO MPEONPOEKTHYIO

3KCMPECC-0LEHKY HedhTerasoBbIx MPOEKTOB, BK/IKOYas, B

TOM 4umCne, aHann3 cnenyoLx QakTopoB:

® pasmMep reosIorMYECKNX 3anacos;

° naowanp 1 rnybrHa 3aneraHns NPOayKTUBHBIX
nnacToB;

® HedTeHacbllweHHasa TonwmHa n @EC npoayKTUBHbBIX
niacToB;

e BblOpaHHasa cucTemMa paspaboTKy;

® rasoBbll (DaKTOP U METOA, YTUAM3ALMN NOMYTHOO
HedTaHOro rasa;

e OnHa TPy6onpoBOAa BHELHErO TpaHCnopTa u
HanpaBneHust cobITa TOBAPHOW HedT.

MonyyeHHas B pesysibTaTe KOMMIEKCHOro aHanmsa
KapTa MHBECTULMOHHON NPUBIEKATENIbHOCTY PErnoHa
MOXKET CJTYXKUTb OPUEHTUPOM A9 MOTEHLMANBEHOro
NHBECTOPA Ha CaMOM paHHEM aTare rnoucka BO3MOXXHbIX

www.rogtecmagazine.com

You can more clearly compare the attractiveness of
potential investment targets on the map of the target
region (Fig. 5).

It is important to note at this stage, it is impossible to
expect an IT system to assess the accuracy inherent
in later development stages - the design stage and,
moreover, drilling and field development.

If we follow the methodology of the International
Association for the Development of Value Engineering, then
any estimates at this stage correspond to Accuracy Class
5, which implies an error range of -50% / + 100% [4].

At the same time, the value of using the [T-system for
assessing a full cycle proposed by Ingenix Group lies
in the ability to conduct a quick comparative analysis
of a large number of potential investment targets under
uniform scenario conditions.

Thus, the above analysis shows the possibility, at an

early stage of asset development, in conditions of limited

access to information, to carry out a full pre-project

express assessment of oil and gas projects, including,

inter alia, an analysis of the following factors:

¢ size of geological reserves;

e area and depth of occurrence of productive strata;

e oil-saturated thickness and reservoir properties of
productive formations;

e the chosen development system;

e gas factor and method of utilization of associated
petroleum gas;

¢ the length of the external transport pipeline and the
direction of marketing of commercial oil.

The map of the investment attractiveness of the region
obtained as a result of a comprehensive analysis can
serve as a guideline for a potential investor at the earliest
stage of searching for possible development goals in a
new, poorly studied region.

Selection of a Multi-Layer Field

Development Option

Using the capabilities of the IT system, the investor’s
team, already at the current stage, can also choose the
most effective option for putting the selected multi-layer
field into development.

To do this, they have the following tool set at their

disposal:

e determination of the optimal terms for putting the fields
into operation;

e choice of development scenario (“rational”, “effective”
or “aggressive”);

e use of the best well completion method (HPS or
horizontal wells, with or without hydraulic fracturing).
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Graph 1: Variants of oil production profiles of the selected project (by years)
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Graph 2: Results of evaluating the effectiveness of the development options

uenen ons passuTg B HOBOM Cliabo N3yYeHHOM
pervioHe.

Bbi6op BapuaHTa pa3paboTku
MHOronslacToBOro MeCcTopoXXaeHus

Vlcnonbays BO3MOXHOCTW I T-KoMMekca, komaHaa
VHBECTOPA Y)KE Ha TEKYLLIEM 3Tarne MOXXET TakXKe BblbpaTb
Hanbonee ahdeKTVBHBINM BapraHT BBOAA BbIOPaHHOIO
MHOroMIacToOBOro MECTOPOXKAEHNS B pa3padoTKy.

[ng 3TOro B ee pacnopshKeHun eCTb CAeayoLmnin Habop
WNHCTPYMEHTOB:
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Suppose that, based on the corporate strategy setting,
the investor has chosen project # 1 from projects with a
positive NPV. This project has two development targets
- layer A4 of the Bashkirian stage and layer D3 of the
upper part of the terrigenous Devonian.

By judiciously using the functionality of the automated

system, the investor team can calculate, for example,

the following three development scenarios for the

target field:

e “rational” option: provides for drilling the terrigenous
Devonian with horizontal wells, object A4 - NNS, while

www.rogtecmagazine.com
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Project 19 Project 20 Portfolio 19-20 Delta, %
Capacity Asset value,  Capacity Assetvalue, | Capacity Assetvalue, Capacity Asset value
Min.rbls Min.rbls Min.rbls

Driling 2921 6814 9 882 2%

Power supply complex 10 MBT 1 650 10 MET 1771 15 MBET 1986 -25% -42%
oTuU 1MNH. T 1587 1MAH. T 177 1.5M0H. T 1595 -25% -53%
CPS 1 MAH.M3 316 1 MnH. M2 350 1,5 Mnu. M3 350 -25% -47%
CODAP 1MOH. T 835 1MAH. T ar7 1.5 MnNH. T 1254 -25% -31%
Aaminstrtive and household 949 M2 134 949 M2 155 949 m2 155 -50% -46%
Rotational vilage (shift camp) 150 yen. 256 200 wen an 200 wen in -4 3% -45%
Operations service base G&T T88 788 -45%
Multi-well pad 114 179 298 2%

Pipelines 524 794 g4 =27%
Roads 39 32 7.9 63 103% a7 %
Power transmission lines 39 15 7.9 29 103% 102%
Total 8993 13 957 17 675 -23%

Table. 3: Assessment of the effect of optimizing production capacities. Impact on the volume of CAPEX

onpeaeneHne onTMMaibHbIX CPOKOB BBOAA
MECTOPOXXOEHUI B 3KCMyaTaLunto;

BbIOOP cueHapus pas3paboTkn («paLoHa bHbIN»,
«3OPEKTMBHbIN» NN «arPECCUBHbIN»);
NCNONb30BaHNE Hauy4Llero cnocoba sakaH4YMBaHNs
ckBaxxuH (HHC vnn I'C, ¢ rmopopaspbiBoM naacTta
nnn 6e3 Hero).

[MPeanonoXKMM, YTO, ONMPasiCb Ha YCTaHOBKM
KOPMOPaTUBHOW CTpaTervn, MHBECTOP BbIOPAaN 13 MPOEKTOB
¢ nonoxuTenbHbIM NPV mpoekT Ne1. [JaHHbI MPOeKT UMeET
OBa 06bexTa pas3paboTku — NnacT A4 BaLLKMPCKOro spyca U
nnacT [13 BEpXHEN YacT TEPPUrEHHOrO AEBOHA.

PagyMHO MpuMeHss dyHKLMOHa aBTOMaTU3MPOBaHHOIO
KOMMMJIeKCa, KOMaHaa MHBECTOPA MOXET paccHnTaTb, K
npuMepy, TpW creayoLmx cleHapus pa3paboTku ans
LeNIEBOrO MECTOPOXKAEHUS:

® «pallOHasbHbIN» BapUaHT: NpedycMaTpuBaeT
pa3bypuBaHne TEPPUrEHHOrO AEBOHA NOCPEOCTBOM
C, obbekTa A4 - HHC, npn aToM pasbypuBaHme
NOET PaBHOMEPHO MO MON3YLLEN CETKE OT M3BECTHOMO
K Hem3BeCTHOMY. B pa3paboTky BBOAATCA BCE
reosiornyeckme 3anacbl 06beKToB pa3paboTkun. Cpok
BBOAA 0ObekTa A4 OTCTAET OT TEPPUrEHHOro AEBOHA
Ha NsTb NeT.

«3hPEKTVBHbIN» BapuaHT: NpeaycMmaTtpuBaeT
pa3bypuBaHne TEPPUrEHHOrO AEBOHA NOCPEOCTBOM
C, a obbekTa A4 - HHC, npn 3TOM KpaeBble 30HbI

C 3a/iexken TonwmHamm meHee 4 M He
pa3bypuBatoTcs, BBoaaTcs 80% OT re0/10rn4ecKmx
3anacoB Kaxxaoro oobekTa paspaboTkn. Cpok BBOAA
ob6bekTa A4 OTCTAET OT TEPPUIrEHHOO AEBOHA Ha

Tpuv roga.

www.rogtecmagazine.com

drilling is carried out uniformly along a creeping grid
from known to unknown. All geological reserves of the
development objects are brought into development.
The commissioning date of the A4 object is five years
behind the terrigenous Devonian.

“effective” option: provides for drilling out of the
terrigenous Devonian with horizontal wells, and object
A4 - by NNS, while marginal zones with deposits less
than 4 m thick are not drilled, 80% of the geological
reserves of each development target are introduced.
The term of commissioning of object A4 is three years
behind the terrigenous Devonian.

“aggressive” option: relatively “effective” option, only
the procedure for putting objects into development
has been changed - objects are commissioned at the
same time, while 40% of the geological reserves of the
development objects will be introduced.

The calculated oil production profiles reflect the scenarios
applied by the investor (Graph 1).

Calculations carried out by the IT system (Graph 2)
showed that the “rational” option for project No. 1 has
the highest oil recovery factor (0.44), but at the same
time has the lowest NPV (607 million rubles) and is the
most costly: capital and operating expenses totaled 57.7
billion rubles. In the “effective” scenario with oil recovery
factor equal to 0.36, NPV amounted to 2.9 billion rubles,
and the total costs - 50.3 billion rubles.

Considering the set of influencing factors inherent in the
project chosen by the investor, the most attractive was

the «aggressive» scenario: NPV - 6.1 billion rubles, total
costs - 55.3 billion rubles. with CIN - 0.35.
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NpoexkT 19 MpoexT 20 Moprhens 19-20 BAenksra, %

HawmeHoganwe MoWHOETE CroMmocTe | MowdocTs CrowmocTb | MowHocTe CToMmocTe  MowHocTe CToMMOCTh

obbeKTa, obbexTa, obbexTa, obbexTa

MNH. pyb. MMH, pyB. MAH. pyD.
BypeHne 291 6 814 9882 2%
Sueprouewtp | 10 MBT 1650 | 10 MBr 1771 | 15MBr 1986 | -25% 42%
VIH TR 1 587 1 MM, T 1771 | 1.5maH 1 1505 25% .53%
KHC 1 mnem? 316 |1 maHme 350 | 1.5 mnH, M3 350 25% A7%
ncn L kT 835 | 1MIH.T 977 | 15mMHT 1254 | -25% 31%
ABK | 049 m2 134 | o4om2 155 | gd4am2 156 | -50% 46%
K | 150 ven. 256 | 200 uen 311 | 200uen 31 -43% 45%,
BMo 657 | 88 | 788 -45%
lMNnowagxa kycta 114 179 298 2%
CHB2XWH
TpyGonpoBoal 524 784 964 -27%
Oopork . 38 32 7.8 63 103% a7%
nan 38 15 78 29 103% 102%
Wrtoro 8993 13 957 17 675 -23%

Tabn. 3: OueHka addeKTa OT ONTUMUBALIMM MPOV3BOACTBEHHbLIX MOLLHOCTEN. BngHme Ha 06beM KanutasibHbIX 3aTpar
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'pacduk 3: OueHka adhdekTa OT ONTUMM3ALIMN MPOU3BOACTBEHHbBIX MOLLHOCTEN. BnvsiHe Ha 06bemM onepaLyioHHbIX 3aTpar
Graph 3: Assessment of the effect of optimizing of the production capacities. Impact on operating costs

® «arpecCuBHbIN» BAPUAHT: OTHOCUTENBHO Assessment of Synergy Potential from Joint

SCbeeKTI/IBHOFO» BapnaHTa N3MeHEH TOJIbKO MOpPAO0K Development of an Asset
BBOAA OOBHEKTOB B padpadoTKy - 06 bEKTbI BBOOSATCS

OAHOBPEMEHHO, NpK 3ToM ByaeT BBeaeHo 40% r
€0J1I0rM4eCKINX 3anacoB N0 06bekTaM pas3padoTKu.

In addition to analyzing options for optimizing reservoir
development within one field, an investor can, using an
automated system, assess the development potential of

PaccunTaHHble Mpoduav Ao6bIUM HEPTU OTPaKatoT a portfolio of nearby fields, using synergy at the level of
NPVYIMEHEHHbIE MHBECTOPOM ClieHapuu (rpachik 1). surface infrastructure systems.
MNposeseHHble VT-crcTemolt pacyeTsl (rpachyik Such an assessment allows a potential subsoil user to be

2) nokaszanu, 4To «paumoHasIbHbIN» BapUaHT
NPUMEHUTENBHO K NPOoekTy Ne1 MMEeEeT camblil BbICOKUI
KIH (0,44), Ho npu 3Tom 06180a€EeT CamMbiM HASKM
NPV (607 MiH. pyD.) 1 SBNFETCHA CaMblM 3aTPaTHbIM:

more flexible when deciding whether to invest in a project
(or projects) in the target region and consider not only
single goals, but also their combination.
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Graph 4: Results of the assessment of synergy potential

KanuTasibHbIE 1N OMEPaLMOHHbIE 3aTPaThl B CyMMe
coctasum 57,7 mnpa. py6. B «achdexkTnaHOM»
cueHapun npyn KVH, pasHom 0,36, NPV coctasun 2,9
Mapa. pyb., a obume 3atpatbl - 50,3 mapa. pyod.

YunTtbiBas NpUCYLLM BbIOPAHHOMY MHBECTOPOM MPOEKTY
Habop BAMSIOLLMX (PaKTOPOB, CaMbiM MPUBIIEKATEbHbIM
oKasasics «arpeccuBHbIn» cueHapu: NPV — 6,1 mnpa.
pyb., COBOKYMHble 3aTpatkl — 55,3 mapa. py6. npu KNH
- 0,35.

OueHka noTeHUMasia CMHeprum oT COBMECTHOM
pa3paboTkm nopTtdoens akTUBOB

[MoMMMO aHanmn3a BapuaHToB ONTUMMU3ALIMM Pa3PaboTKM
NnaacToB B pamMKax OHOro MeCTOPOXAEHWS! HBECTOP
MOXXET, NMPUMEHSIS aBTOMaTU3MPOBaHHYO CUCTEMY,
OLEHUTb MOTEHUMAN pPasBuTUA NOPTAENsS Ban3nexKaLmx
MECTOPOXXOEHUI, NCNONb3YS CUHEPTNIO HA YPOBHE
CUCTEM Ha3eMHOro 0byCTponcTBa.

Takas oueHKa No3BOISET NOTEHLMAbHOMY
HeOponoNbL30BaTesto BbiTb BOMEE MOKUM MPU MPUHATIN
peLLeHnst 06 MHBECTUPOBAHNN B MPOEKT (M MPOEKTHI)
B LIE/IEBOM PErYOHE 1 paccMaTpuBaTh He TOSTbKO
OAMHOYHbIE LieNn, HO N MX COBOKYMHOCT.

O heKT cnHePrm NPUBOOUT K OMTUMMU3ALMN
MOLLHOCTEW NPON3BOACTBEHHbIX OOBEKTOB U, KaK
cneacTBue, NPOUCXOOUT CHUKEHNE CTOUMOCTU UX
CTpPOUTENLCTBA.

[MoTeHuman CUHEPTM MOXHO MPOUIIIOCTPUPOBATD,
HanpUMep, NPY OLIEHKE BapuaHTa COBMECTHOM
paspaboTku npoekTta N219 1 npoekTta Ne20 (tabsi. 3 n
rpaduk 3).

Takum 0bpasom, B peadyibTate CO3AaHns eanMHOM
CUCTEMBI HA3EMHOWN MHMDPACTPYKTYPbI 060MX

www.rogtecmagazine.com
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The synergy effect leads to optimization of the capacities
of production facilities and, as a result, there is a
decrease in the cost of their construction.

The potential for synergy can be illustrated, for example,
when evaluating the option of joint development of
project # 19 and project # 20 (Table 3 and Graph 3).
Thus, because of the creation of a single system of
onshore infrastructure for both fields, the total capital
costs are reduced by 23%, and the savings in operating
costs reach 37%.

The achieved cost optimization cannot help but affect
the results of evaluating the effectiveness of investments.
So, if the initial assessment by the investor of the
attractiveness of project No. 19 took into account the
NPV amount equal to 4 billion rubles, and project No.

20 - minus 5.1 billion rubles. (Table 2), then the joint
development of both assets can bring the investor
already a positive net discounted income of 6.4 billion
rubles. (graph 4).

Conclusions

Finding attractive oil and gas assets for investment is a
difficult task for a potential investor who is not familiar
with the potential region. This task requires searching
and analyzing a large amount of information from
disparate sources, as well as significant labour costs of a
team of experts in various fields.

The proposed assessment tool, due to natural limitations,
cannot be used for a full-fledged technical and economic
assessment of projects (conceptual engineering) and,
even more so, at the stages of design and preparation

of fields for putting into production, but it is sufficient for
solving a number of problems facing the future subsoil
user at the decision making stage on the definition of the
investment goals.
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MECTOPOXXOEHNM COBOKYMHbIE KannTasibHble 3aTpaTbl
CHXatoTCa Ha 23%, a 3KOHOMUS MO onepauyioHHbIM
3arparam gocturaeTt 37 %.

LocTurHytaa ontumMmsaumsa 3atpaT He MOXET He
CcKasaTbCs Ha pesyfibTaTax OLUeHKU 3 PEKTUBHOCTH
NHBECTULUMA. Tak, ecnv nepeoHavanibHas oLeHka
MHBECTOPOM MpuBJieKaTeNbHOCTY nNpoekTa Ne19
yuuTbiBana pasmep NPV, paBHbii 4 Mapa.py6., a
npoekTa Ne20 - muHyc 5,1 mnpa.py6. (tabn. 2), To
COBMECTHas paspadoTka 060X aKTVBOB MOXET
MPUHECTU MHBECTOPY Y>KE NMONOXKUTENbHbIN YACTbIN
OVNCKOHTUPOBaHHbIN goxon B 6,4 mnpa.py6.

(rpadhuk 4).

BbiBoObl

Mownck NpuBnekaTebHbIX HeTerasoBbiX akTVIBOB A5
NHBECTUPOBaHNSA SIBNIIETCS CIIOXHOM 3aaadei ans
NnoTeHUMaIbHOro MHBECTOPA, HE 3HAKOMOIO C PErvioHOM
OyayLen akTMBHOCTU. 3Ta 3agada TpedyeT noncka

1N aHanmasa 60SbLLIOr0 KOJIMYecTBa MHhopMaLmMn 13
Pa3PO3HEHHBIX UCTOYHMKOB, a TaKXe 3HAYNTE bHbIX
Tpyao3aTpaTt KoMaHObl 9KCNepTOB B Pa3/IMYHbIX
obnacTax.

MpennoXeHHbIN MHCTPYMEHT OLEHKM B CUITY
€CTECTBEHHbIX OrPaHUYEHNIN HE MOXKET BbITb
NCNONb30BaH /15 MONTHOLIEHHON TEXHUKO-
9KOHOMMYECKOW OLIEHKW MPOEKTOB (KOHLIEMTYasIbHbI
NHXUHNPUHD) 1, TeM BoJiee, Ha aTanax NpoeKTUPoBaHKs
N NOArOTOBKN MECTOPOXAEHWI K BBOAY B A00bIYY, HO
ABNAETCA OOCTATOYHbIM 19 PELLUEHNA LIeNOro psana
3a4a4, CTosALMX nepes OyayLM HedpOonoib3oBaTeeM
Ha aTane NpUHSTUA peLleHns o6 onpeneneHnm
NHBECTULIMOHHBIX LIENEN.

Vicnonb3oBaHmne KoMmniekcHom NT-cuctemel,

00BbEOMHAOLLIEN FEONTOTMYECKYHO U CTOUMOCTHYHO 6a3y

OaHHbIX, a TaKXe yBs3aHHble B edMHbIN afIropUT™M

pacyeTHbIE MOAENM, MO3BOSISAET:

® MOYYUTb KOMMIEKCHYIO KAPTUHY NHBECTULIMIOHHOWN
NpVBAEKATENBHOCTM aKTVMBOB PErMOHa;

* BbIbpaTh Hanbonee sPdeKTVNBHbIN BapuaHT
pPaspaboTKM LIENEBOrO akT1BA, a TakxXe

® PacCMOTPETb BO3MOXXHOCTW pa3BuUTUS NopTdens
aKTVBOB, UCMOMb3YO CUHEPrMO Ha YPOBHE CUCTEM
obycTponcTsaa.

Cnucok nutepartypbl

1. leonornyeckoe CTpoeHue 1 HehTerasoHOCHOCTb
OpeHbyprckon obnactn. OpeHbyprckoe KHMKHOE
n3garenscTso, 1997 r.

2. Wawenb A.l'. Teonornsa n HeTerasoHOCHOCTb

TEPPUrEHHOro KoMMekca aesoHa CamMapckoro
MNoBomkeda. Mockea, 2000 .

48 | ROGTEC

The use of an integrated IT system that combines a

geological and cost database, as well as calculation

models linked into a single algorithm, allows:

e for a comprehensive picture of the investment
attractiveness of the region’s assets;

e choosing the most effective option for developing
the target asset, and

e consider the possibilities of developing a portfolio
of assets, using potential synergies for multiple
developments
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