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YUNBAM KOHHEAAM
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Ynuaovam Konnenaun paGotaer 8 ‘lMaHrea’ rAaBHbIM réOAOrOM CO
BPEeMeHU OCHOBAaHUS QupMbl B 1991 roAy; OH cneuManusupyercs Ha
Pocecunckux npoextax. Bo BpemMa HECKOABKUX AAUTEABHbIX
KOMBHAKPOBOK B POCCUIO OH #3YHaA U COGUPAA MHPOPMALIMIO No
HedTH ¥ raszy B TioMeHCKOM, TOMCKOM, MpKYTCKOM w TUMaH-
Meyvepcxom permoxax. TeXHUKO-3KOHOMMUYECKUEe OGOCHOBAHUA U
6a3anpylowmecs Ha HUX CornaweHua Gbian NoarotTosaeHbl B FlonseHe.
Ao npuxoaa e “TaHrea” KoHHeAAn B TeyeHue 15 nert pacortan e
komranuax “Hepko Oan 3HA Mac, UHk.”, “Pok Onn KopriopenwH”,
"Aananc Oan Komnanu™ v "Amoxo MpoaakiwH Komnanu™. CteneHs

AOKTOPA FEOAOT UM OH MOAYUHA NPU YHUBEPCUTETE WTaTa KaAUdOpHWUS;

Aunaom Gaxanaspa Hayx O 3emMae - npy KaanpopHUACKOM
rOCYAAPCTBE@HHOM yHUBEPCUTETE.

AXEK A. KPIOT
"Ksecta Unxunuapuur KopnopeitwH”, ToaaeH (wrat Konopaao), CLUA

Bxex A, Kpior MHOro esanA no Poccuu u apyrum pecny6aukam CHF,
Cco6MPasn AdHHbIE U MPOBOAS TEXHUKO-3KOHOMUYECKOE O6OCHOBAHNE
NPOEKTOB B OGAACTH Pa3BeAkH U Pa3paboTkiu HepTerasosbix
MecTopoxseHuit. OH PYKOBOAKA NMPOEKTHBIMM UCCAGAOBAHWAMK B
TumaH-Neuepckom, Tomckom n UpKyTCKOM peruoHax, a Takxe B
pecny6anke Komn. Ero orbiT paGoTsl MeXAYHAPOAHBIM
KOHCYABTAHTOM BKAKOYAET PYKOBOACTBO NPOEKTAMWU AAS ABTCKOW
KoMnaruu “Asnnit Onn 3 Hauypaa 3¢, pa3paboTtky npupoAaHbix
PeCYPCOB U AALTEPHATUBHBIX MCTOYHUKOB SHEPruu AAS AaHru:
nNpoBeAeHNe UCCARAOBAHI B OGAACTH BHEPreTMYeCKOoM CTDATerun AN
WBeNLAPCKON KoMNaHuy “CynccneTpon™ U AAS NPAaBUTEABLCTBA
ABCTPAAMMK; AM3ARHEPCKE Pa3PaGoTKK U PYKOBOACTBO paGotamu no
GYPeHUIO U 3aKAHYMBAHUIO CKBAXWH W UCNbITAHUIO CKBAXUH FAYGOKOro
pa3sesbisatensHoro 6ypenvs s CLUA u EBpone; a Takxe paGoty 8
o6AacTu ynpasaeHus GOHAAMM, IKCMEPTHLIX KOHCYAbTALMA U OUEHKKN
npuo6peraeMoro 06opya0BaHua. Kpior NOAy4YHA AUAAOMB!
CNeuuannucTa, MarucTpa ¥ AOKTOPa HeTeNPOMBICAOBOrO AGAA NPHU
TopHOM MHCTUTYTE wTata Konopaso.

BBEAEHME

XoTs uHTepec 3anaaHbIX KOMMAHUH K
PoccuiicknM HedrerazonepepadarbiBalOILIUM
NpeanpUsTUSIM He cHUXKaeTcesd ¢ 1990 rona,
KOJIMUECTBO BHOBDb CO3[aBAEMBbIX HEJIOBBIX
CTPYKTYD, KaK 3TO HU HapaJoKCa/IbHO, CBEACHO K
musuMymy. Ham npencrasisercs, uto
CJIOXKHUBUIYIOCS CHTYALHMIO MOXHO OOBSICHUTD
4eThIPbM S (PAKTOPAMH.

[epen 3anagHbIMU KOMITAHHSIMH BOZHHUKAIOT
npobsieMbl ¢ nouuManueM Poccuiickoit
nHMOPMaLMOHHO# 6a3bl - OTUACTH U3-32
SA3BIKOBOrO 0aphepa, OTUACTH H3-3a TOro, YTO
Poccuiickoe oGopyaoBaHue o151 OLEHKH
NOO3EMHBIX 3anacoB HEHTH U ra3a CHIIBHO
ycTapesio, 0 CpaBHEHUIO C 000PYAOBaHUEM,
UCNIOJIb3YEMBIM cerofHs Ha 3anmage. YrToOnl
o0sieryuThb 3anagHbiM (bHpPMaM MPOUENYpY
OLEHKH PECYPCOB, Mbl ONYOJIMKOBAJIH CEPHIO H3
[STH MaTEPHAJIOB, O3ariaBsJieHHyo “Ouenka
HeDTSIHbIX U ra30BbIX 3anmacoB 3anagHoit Cubupn’
(Evaluation of Oil, Gas Opportunities in Western
Siberia) (cm. “Ouin 29HO 233 O¥OpHIN" om
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23.11.1992, 7.12.1992, 8.02.1993 u 22.02.1993).

Kaxyiuasics Wi peasibHast HeCTaOUJIBHOCTD
Poccuiickoro npaBuTeIbCTBA M py0JIs, a TAKXKE
3a0ePKKH C IPUHATUEM U BBEICHHEM B CHJTY
YHUBEPCAJIbHBIX 3aKOHOB O MUHEPaJIbHbIX
pecypcax, JJHLUEH3UPOBAHUU ¥ OCHOBaxX
(hMHAHCHPOBAHMS U HAJIOrO0OJI0XKEHHS HE
CNOCOOCTBYIOT OCYLUECTBJICHHIO 3anagHbIMK
¢dupmamMu KpynHbIX (DUHAHCOBBIX MIPOEKTOB B
Poccun.

Yc10BUS COEJIOK, COTJIACOBAHHLIE C
PoccuiickuMH npeanpUsTHSIMH KaK MTHCbMEHHO,
TaK 4 YCTHO, BpeMs OT BpEMEHH MEHSTIOTCS Oe3
BUAUMBIX Ha TO MPUUKH.

CAMUIKOM 4acTO CJy4aeTCs TaK, YTo 3anagHas
KOMIIaHHsl, MOANKCABLIAS NPOTOKOJ U CO IHS Ha
OeHb OXXMOAOLIAs TOJTYYCHUS JIMUCH3HH, BOAPYT
0OHApYKUBAET, YTO IPOTOKOJI aHHY/IMPOBaH, a
KOHTPAKT /M0G0 BBICTABJIEH HA KOHKYPC, JTHOO
nepenaH OMHOMY U3 Poccuiickux npeanpusiTui.
Laxe ecsid KOMNaHUS OJTYYU/1a IPAaBO HAa
KOHTPAKT B 00pb0e C KOHKYPHPYHOUIUMHM
¢hupmamu, yCSIOBUS NPENOCTABJIEHHUS eil JIMIEH3UH
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MOryT OBITh COE/1aHbI TPEAMETOM HOBBIX
NEPEroBOPOB, UTO CTABUT MOX YrPo3y
ues1ec000pa3HOCTb IKOHOMHUECKOH CIE/IKH KaK
TaKOBOH.

Pycckue yacto He NOHUMAKOT 3anagHyro
METOONKY H JIOTHKY OLEHKH IIPOEKTOB Ha
Poccuiickoil TeppuTOpHH, ¥ HA0O0POT.

B panHoli cTaThe paccMaTpUBaeTCs JIMLID
NIOCJIeIHMUIT U3 BhilIEHa3BaHHBIX (PaKTOPOB:
aBTOpHBI AC/IAIOT NOMBITKY 1LAT 32 LAroM NMPOBECTH
YUTATE/IA Yepe3 BCIO NPOLENYPY OLEHKH IPOOYKTa
¢ 3anaaxoit Touky 3peHus. Ocoboe BHUMaHHE
YAESIETCA UCNOIb3YEMBIM HAMU OCHOBHBIM
9KOHOMHUYECKHM NOKA3aTEe/IIM U UX U3MEHEHHIO
1O BO3AEHCTBHEM PA3JIUUHBIX CTPYKTYPHBIX
¢akTOPOB, NPOU3BOACTBEHHBIX HEYBSI30K U
HaJIOroBOro OpeMeHH. ABTOPBI HAJCIOTCS, UTO
AHAJIOTUYHASI CTaThs C U3JIOXKEHHEM OCHOBHBIX
IIPUHLMIIOB OUCHKH KOHTPAaKTOB Poccuiickoi
CTOpOHO# GyHeT HanucaHa ogHUM U3 PoccHiickux
crnenuasincToB. OHM CYMTAOT, UTO aHAJIU3
CHUTYalHH ¢ 00EHX TOUEK 3PEHUS YCKOPHT
3aKJIFOUEHHUE COEJIOK U MMOBBICUT HX
3P PEKTUBHOCTD.

AAHHBIE KAPOTAXKA U KEPHOBOTO AHAAU3A

Pycckue kapoTaxHble JHarpaMMbl YacTo ¢
TPYZOM NOOAAIOTCS YTEHHIO H ouupoBKe,
NIOCKOJIbKY MHOI'OUHCJIEHHBIE KApOTAXHbIE
KDHUBBIE Ha HUX HE HMEIOT CBOHX Pa3deJIbHBIX
nopoxek. VccnenqoBaHHbIE HAMH JHATPAMMBbI
OOKOBOro KapoTaxa, C MOMOILbLIO KOTOPbIX
MIPOU3BOOUTCS OlleHKa POCCHHCKHMX CKBaXKHH,
CPaBHHMBI C TEMH, YTO OBIJIH B XOOY B AMEDHKE B
1950-¢ u 60-¢ ronpi. M3-3a BJIMSIHUS TpaHuL
NJ1aCTOB, XPOHUUYECKH NTyGOKOro OypeHus u
HEZOCTAaTOYHON MOBTOPSIEMOCTH HATPAMMBL
OOKOBOI0 KapoTaxa He 00eCleunBaeT JOCTATOYHO
HaEeXXHOM OLEHKH UCTHHHOU CONPOTHBJIIEMOCTH
nsiactoB (Rt). OgHako H3MEPHTEH yae IbHOM
HNPOBOAMMOCTH N0 HHOYKIHOHHOMY KapoTaxy
nokosienust 61, naxe 6e3 mogcTpoiiku
HHCTPYMEHTA Ha BJIMSTHHE CKBaXKHHBI, MO3BOJISIOT,
10 HallEMy MHEHHIO, ONPEAEJ/ISTh BEeJIMUUHY Rt B
IpUEMJIEMBIX IpenesIax.

Mpbi1 ucrosib3yeM OHarpaMmy HOTEHIHAJIOB

CaMONPON3BOJILHOM MOJISIPU3ALHU

(muarpammy TIC) BMecTe ¢ auarpamMmoit
JABYXMETPOBOr0 OOKOBOI'O KapoTaKa IMpexae
BCEro B KOppesasuHoHHbIX uesisix. Kpusas I1C
TaK>e HCMOJIb3YETCS AJISI ONpeacsieHust oobeMa
IJIHHBI TIPH PacueTe BOMOHACHIILIEHHOCTH H JJ15
OLIEHKH OPyTTO-MOIIHOCTH MECYAHOro jiacTa. B
TOYHOCTH PacueTOB MOPUCTOCTH Ha OCHOBE
OTHOCUTEJIbHON amMnuTyab! KpuBoii IIC, kak ato
00bIuHO aestaetcst B CubupH, Mbl COMHEBAEMCH.

JuarpamMma MUKpPOKapoTaxa, Jarolast
HauboJIee TOYHBIE TOKA3aTe M IJ1acTa
TPOHMLIAEMBIX IOPOA ¥ NOpHCTOl hopMaiuy,
HCIIOJIb3YeTCS HPU NOCTPOECHUH H30MAXHUT
TOPUCTOCTH B COCTABJICHUHM KapT 3 pexTuBHOU
MOILLHOCTH He(TEra30HACKILIECHHbIX 3aJ1eXKei.
JIuarpaMMbl MHKPOKApOTaKa COCTABJISIOTCS IJ1S
0O0JIbIIHHCTBA “OMNbITHBIX CKBAaXKHH, HO, K
COKaJIEHHIO, A1 “IPOMBILLICHHBIX” CKBAXKHH OHH
HE XapaKTEPHBIL.

INocsie aHHBIX KEPHOBOIO AHAJIU3a NOPUCTOCTD
HauboJiee TOYHO ONpeIe/IseTCs NPy MOMOLLH
JuarpaMMbl aKyCTHUecKoro kaporaxa. OnHako 4
3TOMY METONY MPHCYILHM BHYTPEHHHE HENOCTATKH:
HanpuMmep, CyLIeCTBYeT NpoGJieMa HEPOBHOCTH
KpaeB CKBaXXHHb!, a TAKXKE €€ OPUEHTUPOBKH.
OnpenesieHUEe NOPUCTOCTH MO AKYCTUYECKOMY
KApoTaxy, UCMOIb3yeMOE ¢ JOJIXKHOM
OCTOPOXHOCTbIO, IPHMEHUMO ITPH KAYECTBEHHOM
pacyeTe BOOOHACBILIEHHOCTH.

Jlo1s1 onpenesieHust 00bEMOB [VIHHBI TIPU
pacyeTax BOJOHACBILIEHHOCTH MBI JOBOJTBHO
YCIEIIHO HCMOJIb3YEM OHArpaMMbl FaMMa-
KapoTaxa. Takue quarpamMmbl HE rpadyHpyIOTCS B
CTAHIXAPTHBIX €OWHHLAX AMEPHUKAHCKOrO
He(TAHOr0 HHCTHUTYTA, IOITOMY YacTO
0Ka3bIBAETCS HEOOXOAUMBIM NEeperpanyupoBaTh
JAMarpaMMbl raMMa-KapoTaxa C YYETOM
JMTOJIOTMYECKHX “CTaHaapTOB” CTBOJIA
cKkBaxXKuHbl. Ha MHOTHX ONBITHBIX CKBaKHHAX
raMMa-KapoTaK NPOBOOUTCS BKYNE C HEHTPOHHBIM
KapOTaXkeM, C UCIIOJIb30BAHHEM OTOE/IBHOTO
ceitcMonpuemunka. [lo HallleMy MHEHHIO,
COCTaBJIEHHE AuarpaMM HEHTPOHHOrO KapoTaxa
He 00s13aTeJIbHO.

JuarpaMMEI NOABErparOTCs OUH(POBKE 1O
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30HaM HHTEPECA U BBIMTYCKAKOTCS B OOBIYHOM U151
3anapa TpexkpatHoM popMare. [1ockobKy
[TyOHHA CKBaXKHH 4acTo KoJ1ebs1eTcs 3a
npenesamu 10-MeTpOBOH OTMETKH, BO BCE
AYarpaMMBbl ocJjie oL POBKH BHOCHTCS
NOMpaBKa Ha [V1yOMHY. YYUTBIBasl HECOOTBETCTBUE
6ospiinHCTBA Poccuiickux quarpaMm
COBPEMEHHBIM TPEOOBAHUSIM, P OUECHKE
COCTOSIHHSI [TOA3E€MHBIX NIJIACTOB HEOOXOOHMO
yOE/ISITh 0c000€ BHUMaHUE KEPHOBOMY aHAJTH3Y H
UCCJIENOBAHUAM Ha NPUTOK HepTH. daHHBIE
KEPHOBOT'0 aHA/TN3a UCTIOJIb3YIOTCS IPH
KapOTaXXHbIX pacueTax, FpaydpOBKe AUarpaMm
aKyCTHYECKOro KapoTaXa d, YTO CaMoe BaXHOE,
npH onpenesieHH 00bEMOB HAUAIbHOIO
conepxanusa Hedpty B ntacte (HCHIT). Mul
CUMTAEM, YTO BaXKHO 110 BO3MOXXHOCTH

HCCJIeNOBATh KEPH HA CTENEHD TPELUMHOBATOCTH,
PaBHO KaK H COCTaB OKPY2KAlOLIEH CKBAXKUHY
cpeabl C MPUMEHEHHEM METOa U3MEPEHHUS
napaMeTpoB Ha o0pa3Lax KepHa U C YUeTOM
HOBTOPSIEMOCTH K€PHOBBIX CTPYKTYD. [1o Hamemy
yOeX IeHUI0, “CrieLMasIbHbli KEPHOBBIH aHa 3"
(onmpenesnieHue nokasareneii “a”, “m”, “n”,
BpeMeHH npo0era BO BMEILAOLINX TOPOHax

M T. A.), @ TAKXKE COCTaBJICHHE neTporpacduueckoi
XapaKTEPUCTUKH KEPHA HMEIOT BEChMa
CYLIECTBEHHOE 3HAYEHHUE.

B 3anagnocuOupckom OacceliHe KapoTaKHbIHA
aHAJIU3 3aTPYAHAETCS HAJTHYHEM
MYJIBTHMUHEPAJTBHBIX [IECYAHBIX MJIACTOB,
HECYLUHUX, MOMHMO TOHKOCJIOHHBIX CJTaHLEBO-
MIeCYaHbIX BKPAIUICHHI, TAKKe NPOBOIHUKOBEIE
MHHEDAJIbl, TAKHE KK [VIAyKOHHT, CJIFONA U MHDHT.
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«IHTeprpad KoprnopanLH»
yn.baxpywimHa 20, kom. 414
130054 Mockea
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Feonoruyeckue aHanU3bl U
n06bi4a HehTH

[eonoru, 3aHUMaroLLLMecA nomckamm
Hanbonee 3PPEKTUBHBLIX NCTOUHUKOB
3HEPrnn UM UCCNepoBaHueM
NPOMBILINEHHbIX NMOLLLaA0N A0NXHbI
NPOBOLUTL NOA3EMHbIE U3bICKAHWA,
rapaHTUPYA YNCTOTY OKpPyKaloLLemn
cpenbi,. Ovpma MHTeprpad”
npegnaraeT acCoOPTUMEHT n3nenun 4nA
N003eMHOr0 NCNONb30BAHWA,
YepTEXHUKKU, reonorn, reodnsnkuy,
MPOX0AYUKU, UHKEHEPRbLI-TeOTEXHUKH,
pa3penymKn Hegp MOryT NpoBoAUTL
LIVPOKUIA CNEKTP KabHEeTHbIX
uccrenoBaHunia ¢ NOMOLLBHO
reonorMyeckmnx 1 reoun3nyecknx KapT, a
TarwKke HebTedn3nyeckx aHannsoe,
VN3YYNB AOKYMEHTALMIO U YePTexMN,
npepocTasnAemble UPMOon.

TouHan kaptorpacpua

[nA cocTaBneHnA TOYHbIX KapT
NOMCKOBbIX PABOT NCNONbL3YETCA
KOMMbloTEepHaRA nporpamma (EP/MAP),
NPUHUMAIOLLLAR CKAHUPOBAaHHbIE,
undposblie 1 NepesenéHHble pannbi.
PaznuuHble KapTbl MOXHO COCTaBNATb
VCXOAR U3 AAHHBIX MHTErPUPOBAHHOIO
BEKTOpPA, PacTpa 1 BCTPOSHHON
BCNOMoraTenbHOM nHopmaL .
OBbiUHO 9TV KapThi YKa3blBalOT MECTO
pPacnonoXXeHWA CKBaXKUH U
CeMACMMYECKMX 30H, BaKT pesynbTaTh
aHanu30B KepHa, a Tarke copepxxar
ApYyrne OTMETKU U Ha3BaHWA.
TpaHcnATopsI ANA KapTorpachpoBaHuA
CeNCMUYECKUNX 30H N CKBAXWNH
NO3BONAIOT COCTABNATL LIMPPOBbLIE KaPTbl
U KOOPAUHUPOBATL UX C O6LLLMMM
OaHHbIMU, NONYYEHHbIMK U3 APYrux
WUCTOYHMKOB NO ux Bblbopy. Mocne aToro,
8 Cny4ae HeobxoauMOCTH, 3TN KapThbl
MOXCHO Ierko nepesecTy B 06blYHYO

KapTorpacuiio U NonNyYnTb
YHUDULMPOBAHHYIO 06Lyto
WHopMauuio.
MNop3emHan reonoruA

MoOLLIHbIE BLICOKOMHTErpUpoBaHHbLIe
nporpamMmbl EP/SECT u EP/GIMS 6binn
paspaboTaHbl AR PA3BUTUA
UHTepnpeTaumnun v ynpasneHuna

200 v 31 reonoruueckx paspesos,
KOPPenALun i COCTaBNEHWA NOA3EMHbIX
KapT. OHu No3BoMAOT reonoram
VHTErpMpoBaTh AaHHbIe, MONyYeHHbie U3
opyrux obnacten Hayku, 3aHUMaIOLLMXCA
W3yvyeHneM 3eMnNK, B reosiormuyeckyto
cpeny ANA nonyyeHunA bonee noapobHbix
aHanuaos. Hanpumep, reonor Moxet
nonyYnTs QaHHble ONA rNyGUHHO-
npeobpa3oBaHHON CEMCMMYECKON
UHTEepNpeTaumn ¢ NOMOLLLLIO
reon3anyeckoro NPorpamMHoOro
obecneyerHunA ounpmel MHTeprpad”,
TakuM 06pasom, UCMONb3yA NOMYYEHHYO
CTYKTYPHYO UHdOpPMaUWIO ANA
OKOHYaTENMbHOW UHTeprnpeTaunm.

Feohuanyeckan oueHKa

Mporpamma EP/SLICE no3sonAeT
reodPun3nKam 3HaunTeNbHO pacLUnpnTb
rOPU30HTHI CBOUX NCCNeO0BaHNA 8 nNnaHe
VHTepnpeTaunn, 3aoUKCMpoBaHHOM Ha
yepTexax unin obHapyxeHHon B
CencMmYecknx 3oHax. Mporpamma
EP/SIMS 0aéT ncuepnbiBaioLLyto OUEHKY
AaHHbIX, BKTOYAA cOop nHoOpMaunu,
yripasieHve, MaHUNynALuUto, aHarms u
BbINYCK MHChOPMaLMK MO CONCMUUYECKUM
30HaM C UeNbio X NPUMEHeHWA B
CNOXHbIX NOA3EMHbIX CTPYKTYpaXx.

“UniTeprpacd” ABMAETCA BeayLLen
dupmon 8 CesepHon AMepuKe No
NPOW3BOACTBY CUCTEM KOMMbLIOTEPHOrO
MOOeMMPOoBaHYA, MaLLMHOCTPOSHWNA U
npoakTupoeaHua(CAD/CAM/CAE).
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Haum pacueTsl BODOHACHILIEHHOCTH 3aTPYAHSIOTCS
OTCYTCTBHEM I'paJyMPOBKH, ONPABOK Ha XapaKTep
BHYTpPEHHe! MOBEPXHOCTH CKBAXKHHBI U Ha ITyOHHY
OypeHus1, a TakKe TeM (PaKTOM, YTO 1 U3MEPEHHS
MNOPUCTOCTH CYLIECTBYET JIMIUb OIHH PHEMJIEMBI
HHCTPYMEHT.

XAPAKTEPMCTUKA PE3EPBYAPA

Mgl cocpenoTounM BHUMAHHE Ha “ONMBITHBIX”, @
He “MPOMBILLJIEHHBIX’ CKBaXXHHaX, HOO OHH
CHa0XeHbl OTHOCHTEJ/IbHO MOJIHBIMH MAKETaMHU
HH(OpPMALIUM ¥ B OCHOBHOM a[€KBaTHO PACIOJIOXKEHD]
OTHOCHUTEJIbHO CTPYKTYD 3aJieranus. Meroauka
COCTaBJICHUSI XapaKTEPUCTHKHM pe3epByapa U OlIEHKH
Haua/IbHOro comepxanus Hedptu B nutacte (HCHIT)
IPUMEPHO OAMHAKOBA [J1s BCEro Mupa: 1) yCTaHOBUTH|
cTpaTurpacHUecKue KOppessThl OJ1s1 BCEro
MECTOPOXKAEHHS U COCTABUTH KAPThl H30MAXUT
MOPHCTOCTH; 2) COCTABAUTD CTPYKTYPHBIE KAPTEI
OCHOBHBIX FOPH30HTOB; 3) COCTABHTD KapThl
3¢ pexTHBHO MOLIHOCTH 3HAYUTEJILHBIX
HehTeHACHILIEHHBIX 3a7ieXell; 4) pacCUUTaTh 00beM
nop HCHII.

CTPYKTYPHLIE KAPTbI U KAPTHI M3ONAXMT NOPUC
TOCTH

[Tocsie Toro, Kak ouarpaMMBal JIEKTPUIECKOTO

KapoTaXa OMbITHBIX CKBAXKHH OyOyT
CKOPPEJIMPOBAHBI, CTPOUTCS CEPHS BOCCTAHOBJICHHBIX]
(c yueTOM nONpaBOK) CTPATHrpacddHUeCKUX CeUeHuU
[UU1S1 BCETO MECTOPOXAeHus. KapTel n3onaxut
MOPHCTOCTH COCTABJISIIOTCST HA OCHOBE
pa3ede/TMTESIbHOrO aHAJTH3a auarpaMm
MHKDPOKapoTaxa.
CTpyKTypHBIE KaPTHI CTPOSITCS HA OCHOBE
uHpOopManuu 00 “ONMBbITHBIX” CKBaXKMHAX M AAHHBIX
ceicMHYecKHX uccaenoBanmii. Ha nai B3rnsg,
Poccuiickue ceficMonasHble 103BOJISIIOT aA€KBATHO
0XapaKTepPHU30BaTh NPOCTEHIINE 4-37IEMEHTHEIE
3aMKHYTBIE CTPYKTYDP#I. 151 paitoHOB Xxe
KOMIL/IEKCHOT'O Pa3PbIBHOI'O HJIH COJISTHOTO
TEKTOHHYECKOTrO ABHXXEHHS CEACMUYECKHIl aHATH3
MeHee npurofeH. Mel cuuTaeM, 9T0 pycCKHe re0JIorH
YMEIOT COCTABJIATD MPEBOCXOOHBIE CTPYKTYPHbIE
KapThl.

Onnako 3anagHbIX CNEUHAJIACTOB, IPHBBIKIIHNX K

1300 pakeHUIO CKBaXKHH B KOOPAMHATAX “X-y’ WJIH
B MacwTabHO# ceTke, Tonorpauueckue
Poccuiickue KapThl IPUBOOAT B yHbIHHE. Ecyii Obt
PYCCKHE COCTAaBHJIM Kau€CTBEHHBIE KapThl BCEX
CKBaXXHH MECTOPOXICHUSI B CHCTEME KOOPAUHAT
“x-y”, T0 3anaguple hupMbI CMOIVIH Obl B Gostee
CXKaTble CPOKH U € 50sIbIICH JOCTOBEPHOCTBIO
NPOBECTH OLIEHKY Npef/iaraeMseix npoekos. Ecm
3TOro JAeJIaThCst He OYOeT, TO HaM NPUAETCS
N0JIb30BaThCS KapTaMHU, KOTOPBIE IIPU
PENpOOYKUHMH YaCTO OKA3bIBAIOTCS UCKAKEHHBIMHU
{1 yTPaTHBILHMH NPHBSI3KY K MECTHOMY peJibedy.
IToCKOJIBKY MBI COCTaBJISIEM KapThl C NOMOILBIO
KOMIIBIOTEPHOT0 rpacpuueckoro 060pyaoBaHUs
cucremnl CAD, To B ciryuyae OTCYTCTBHUS
KOOPOMHAT HaM NPHAETCS NOJIb30BAThCS
NpHO/TM3ATEIbHBIMH OLICHOYHBIMHU JAaHHBIMH.
CucreMa KOOpOMHAT “X-y”’ Takke HeoOxomuma a1t
MMHTAUMOHHBIX KOMIIBIOTEPHBIX UCCJICIOBAHMA,
NPOBEAEHHUS KOTOPbIX TpeOyOT MHOrHe 3anaaHble

¢dupMbi.

KAPTb] YO®EKTUBHOW MOLLLHOCTHU 3AREXEA K
OLLEHKA HCHN

HccnenoBanus Ha IPATOK - JTyYLLIEE CPEICTBO
AJ1 onpenesieHns HepTeBOASHOro, ra30BOASHOIO
u rasoHedTIHOro KoHTakTa. Ecyin HedreBonsuoi
KOHTAKT He onpenaeJieH, 0ObIYHO NPUBOASITCS
JaHHbIe O cTos10€ HeDTH B CKBaXKMHE HAIl HUXXKHHM
M3BECTHBIM YPOBHEM 3aJieraHus HeTH (1o
pe3ysibTaTaM UCC/ICNOBAHUH Ha MPUTOK) C
roMeTKo# “mocroBepubie” pe3epssl (A, B u Cl Ha
puc.1). JIroGrie noTeHunabHbie 00bEMBI 3asIeXei
HH2XE H3BECTHOrO HUXKHErO yPOBHS HEDTH
0603Ha4aloTCs XaK “BeposiTHbie” pe3epssl (C2).
KapTsl 3 ek THBHOH MOLITHOCTH
HedTera3oHachllLEHHBIX 3as1exeil
MIAaHUMETPUPYIOTCS U1 oacyeTa oowei
MOILHOCTH pe3epByapa.

KuackocTHble CBOACTBa pe3epByapa
OINpenesIsiOTCS aHaIU30M (PJTFOHIOHBIX Mpod Ha
3aBHCHMOCTbD “[aBJIeHHEe-00beM-TeMneparypa”, a
TaKXe C IOMOLIbIO H3MEPEHHH, IPOBEJECHHBIX B
XOZe HCCIIemOBaHMii Ha MpUTOK HecbTu. MBI Beeroa
CPaBHHBAE€M pacUETHBIN OKA3aTe b CONCPKAHHS
HedTH B 001IEM 0ObeMe pe3epByapa co
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Ta6anua N22 CornocraBaeHMe PyCCKOV M 38NAAHON CUCTEM KAACCUdUKALMK 3anacos

Pesepsbl

Pecypcbl

PassesaHHble

MNpeaBapuTeAbHO Oxunaaemble

[MporHosupyembie

A | B | Cl

c3 D1 | D2

YCTaHOBAEGHHble

USGS - Feonoruueckoe O6uecrtso CLIA

HeoTtkpbiTbie

3aMepeHHble
3amepeHHble | OcCBuAETEAbCTBOBAHHDIE

BuiBeseHHbIE

'wnoTetuyeckune PuckosaHHbie

SPE - O6uwecTBo MHxeHepoB-HeMbTIHUKOB

OoATBEpXACHHbIE BepostHble Bo3aMoxHbie

PDP | PDNP | PUD

PDP - OcBoeHHbie ¥ NPOU3B. NPOAYKLMNIO
PDNP - OcBoeHHble, He NPon3s. NPoAYKLUK
PUD -ToaTBEpPXA., HEOCBOEHHbIe

3HAYCHHUSIMH, [TOJTyYEHHBIMH C IOMOIUBIO
KoppessToB Backeca u berrca.

HauansHoe conepkaHue HE(PTH B r1acte
paccuMTHIBAETCS Ha OCHOBe 001ero oobemMa
pe3epByapa no Kapte 3HEeKTHBHOCTH 3aJIEXKH,
IIOPUCTOCTb - 10 TaHHBIM KEPHOBOIO aHAJIU3A, &
HE(PTEHACHILUEHHOCTD ~ 10 KAPOTAXKHBIM JAHHBIM.
Hn1s nepeBona pacueros u3 Gappesieil B TOHHBI
00beM HebTH OesTUTCs Ha 6,29 U YMHOXA€eTCs Ha
HOKa3aTeJ1b JIOTHOCTH.

MCCAEAOBAHHUSA HA NPUTOK KU OTAAYA
NMPOAYKTUBHOIO NAACTA

Poccuiickas npakTHKa BCECTOPOHHEr O
MICCJISOOBAHUS CKBAaKHH MO3BOJISIET MOJIYYUTD KOE-
YTO M3 TOH uHOPMaLHH, YTO HeoOXoauMa IJ1s
OLICHKU MOLUHOCTH MecTOopoX aeHuil. [Tocko/1bKy
MHOrue 3anaJHble HHXXKEHEDDI He YOSJISIOT
OOCTaTOYHOT O BPEMEHH H3YUEHUIO PE3Y/IbTAaTOB
Poccuiickux ucc/1enoBanuii, TO 00JblIast 4acTh
3TOii LIeHHOM HH(OPMALHKH OKa3bIBAETCS HE
UCNOJIb30BAHHOMU 10 KoxHa. C Hallel TOYKU
3PEHHs], TH JaHHbie OeCUeHHbI: OHH TO3BOJIIIOT
onpenc/IMTh NPOHUIAEMOCTD, HHACKC
MIPOAYKTHBHOCTHU U KOO PHUMEHT NOBPEX ACHHS
dopmanun. OCHOBHAS HALlla IPETEH3US K
PoccHitcKMM HCCJIENOBAHUSM Ha JIPUTOK COCTOUT B
TOM, YTO OHH OOBIYHO IPOBOAATCA Ge3 MaKepos,
YTO 3HAYUTEJ/ILHO IPOAJIEBAET BPEMS KOHCEPBALIUU
CKBaXuH. B uneasie TeCThl QO/IKHBI IPOBOMUTELCS
C UCTOJIb30BAHUEM NTAKEPOB; HO/IKHBI
PErHCTPHPOBATHCA BCE TOUKH YCUJIEHHOT'O

OABJICHHSA KaK BO BCE NEPHOIBI BBITEKaHUsI HETH,
TaK ¥ Ha MPOTSKEHHH BCErO BPEMEHH ee
HakonsieHus. OCTAHOBKH CKBaXHHBI HA
bHHAIBHOM Tane UCCsIeNOBaH it OOBIUHO HE
OBbIBAIOT JOCTATOYHO NPOROJIKHTEIbHBIMH, YTOObI
CIIOKOMHO pacCUHTaTh HCTHHHOE OaBJICHHE
dopmanuuy. Ho B uesioM Hallla METOOMKA aHaJIM3a
JAHHBIX HCCJICAOBAHU HA MPUTOK aHAJIOTUYHA TOI,
YTO HCHOJIb3YeTCsI POCCHHCKUMH CHEUHaTTHCTaMU.

TEXHUKO-)KOHOMMUECKOE OGOCHOBAHMUE
NPOEKTOB BAPMAHTbI 8,06blY¥ HE®TH

Hawu oneiT, npex e Bcero, CBSA3aH ¢
3anagrocuOupckuM GacceiiHOM, Ile BapHaHTbl
0oObIMK He(PTH B OCHOBHOM OTDaHHYEHBI
€CTECTBEHHBIM UCTOLLEHHEM 3aMacoB H/UJIH
NpUMEHEHHEM 3aBOHEHHsI. 3anaaHble KOMITaHUH
OOBIYHO OLEHHBAXOT PUCK BJIOXKEHHS KalTUTasIa B
TOT WJIM UHOM MIPOEKT C TOUKHU 3PEHUS HauXynulei
BO3MOXHOM 9KOHOMHUYECKON CHTYaLHH.
Iocnenusis npennosiaraeT eCTECTBEHHOE
HCTOLLEHHE 3anacoB HeTH, CONPOBOX AaEMOe
HU3KHUMH HOPMaMH BbIpaOOTKH U HU3KOM
HedreoTaauel ckBakuH. (DaKTOPHI HEPBUYHON
[JOOBIYM OLIEHHBAIOTCS HA OCHOBE MaTePHAJIbHO-
0as1aHCOBBIX PaCUETOB.

OueHka npoeKTOB MPOM3BOOUTCS U C TOUKH
3peHHs MaKCUMAJIbHO 0JIaronpHsITHON CUTyalHHy,
YTO NPEAroJ1araeT NOBbILLEHHE
NPON3BOOUTEABHOCTH M YPOBHSI HebTeoTna U
yepe3 peaJIN3alHio NpOorpaMM BTOPUYHOH JOOBIUH
HeDTH METOIOM NoAAepKaHus aaBsenus. [Ipu
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Komnpeccopbl cdoupMbl
- ,,APUNIJIb"

OOHOXOA0BOWM KOMNPECCOP

OnHoxono0B0OM NPAMOW/06PATHBIN KOMNpeccop obecnevvaaeT
MOULHOCTb A0 62.5KnMC o ckopocTAMK A0 180006/MmH. NpeaneH anA
WHTEHCUBHOIO OTKAYMBAHUA UMK HU3KUX CTeneHen cxxaTnA. OanHa
WNu ABe CTyneHu cxxatuA. MoacoeouHABTCA HENOCPECTBEHHO K
MOTOPY KNW K rasoBOMy apurarento.

NOMNHbLIN OBUMATENML/KOMMNPECCOP

OnHOX0Q0BOM NPAMO/06PATHLIM NONHbLIN ABUrarens/KoMnpeccop
of6ecneunBasT MOLLIHOCTL 00 S50KMC 1 ckopocTt 00 140006/MUH.
Bo3mMoXKHO oaHo- MU ABYXCTYNeHuaToe Cxkatue. CKOHCTPYyUposaH AnA
WHTEHCUBHOrO OTKAYMBAHNA NN MASTbIX Fa3oCKNMaIOLLINX NPOLLECCoB.

KOPIMOPALUA ,,APUIJTb (|

OBYXXOO0BOW KOMIMPECCOP

[Osyxxonoeoin NpAMOM/06paTHeIA KOMMNpeccop obecneuneaet
MOLLIHOCTL A0 1800KnC co ckopocTAMK Ao 1800 06/MuH. UpeaneH
LA 3aKa4YMBAHUA ra3os, CPBAHUX rasoCKMatoLLIMX NpoLeccos,
OXNaXkaeHWA npornaxHa, (PopcupoBaHnA TONNKNBA N OTKauKK rasos. [1o
Tpéx cTyneHen cxartuA, NoacoeaAnHAETCA MPAMO K MOTOPY v
razoBoOMy OBWUraTernio.

YETBIPEXXOOOBOW KOMNPECCOP

HeTbIpéxx0A0B0M NPAMOW UK 0OPaTHLIA KOMAPECCOP
obecneunpaeT MOLLIHOCTb 10 3600KkNC npw ckopocTAx oo 1800
06/MuH. Ero npumeHeHne skNi0YaeT 60NbLUME razocKuMaoLLl e
NPOLIBCChI, BNPbICK, OXNa)xaeHue rponada u T A4. O6ecneunsaer
A0 NATW CTYNeHen cxxaTuA. Mo[CoeAVNHABTCA HeNOCPeACTBEHHO
K MOTOPY MW K ra3cBoMy ABWratesnto.

Apiasn Kopriopeiiin 35 bookaxek Poya
Apnean bproceean MayHTt-Bephon, Oraiio
Ascuio ge berenien 87 43050

1180 bproccean, beanris CIUA

Teor 322 343-0543 Ten. 614 397-0311

\ . (hake 614 397-3856
Apnean Kopnopeiinm

HIrad-KBaprinpa Kosnaunn




HCII0JIb30BaHNH 3aBOOHEHHS CTEHEeHb He(DTEOTAauH
3aBUCHT OT OJHOPOQHOCTU U MOILHOCTH IJ1acTa
KOJLJIEKTOpa, 00beMa HarHeTaeMoH BOARI,
PaACCTAaHOBKHM CKBAaXHH U KOI(POUIHEHTOB
MOGHJIBHOCTH.

3anangHbie (PUPMBI HCTIOJIB3YIOT HA0OP
ONpEAESICHHBIX KPDUTEPUEB OJISI ONIPERE/ICHHS
MHHUMaJTBHON MOIIHOCTH IJ1aCTa KOJIJIEKTOPA,
rapaHTHPYIOLLIEH SJKOHOMHYECKYIO
peHTabesIbBHOCTb MPOEKTa H MO3BOJISIOLIEH
npuMeHsTh 3aBondenus. Hanpumep, cunraercs,
YTO pe3epByaphl TOJILIMHON MEHEE TPEX METPOB He
OyayT pearupoBaThb Ha 3aBOJHEHHE; 3TO CBOOHUT HX
N0Ka3aTeJ1b He(PTEOTAAYH B CHITY €CTECTBEHHOTO
UCcTOLIEHUS K YpoBHIO 7-10%. PesepByaps! xe
TOJIIIHHOMN 60J1ee 3 M MOryT 3¢ HEKTHBHO
3aBOOHSITHCH, YTO MNOBBILIAET UX [IOKA3aTe/b
Hedreoroaun o 20-35%.

YpoBeHb HedpTEOTOAUH C IPUMEHEHHEM
3aBOHCHUS OLIEHNBAETCS CPABHEHUEM C
OJIM3/IeXKAIIMMHI MECTOPOX ACHUAMH, rae 0oObiua
HEOTH HAET YK€ MOJIHBIM XOIOM, a TaKKe
HMHTALMOHHBIMH HCCJIENOBaHUMHU IJ1aCTa
KoJuUIeKTOpa. [IpH npoBeneHnH NpeaBapUTEIbHOM
OLIEHKH POEKTa NPESANOUTEHUE CJIEAYET OTAABTD
METONY aHasIorui. BaxkHO H3y4UTh UMeErOIIUCS
ONBIT HehTenOOBIYM H 3aBONHEHHS, CTOCOOBI
HArHeTeHUs BOAbI B CKBAXKHHbBI, YYECTh
KOJIHYECTBO HCIOJIb3YEMBIX [J151 3aBOOHEHHS
CKBaXHH, re0JIOTHYECKYIO CTPYKTYPY U
(ITIOMOHBIE XapAKTEPUCTHKH I1J1ACTA KOJIJIEKTOPA;
3TO NO3BOJIAT CIPOrHO3HPOBATh
HPOU3BOAUTESIBHOCTD U 00Ul 00beM
HeTEOTIAYN aHAJIOTMYHBIX MECTOPOX AEHHU, a
CJIeNoBaTesIbHO, OLIEHHUTDH COOTBETCTBYIOIIME
TOKAa3aTeJTH eLle He IKCIJIYaTUPOBABLINXCS
3as1exeil HedTu.

WHorga 3anagHast KOMIaHUSI MOXET
IPOTHO3UPOBATH 3HAYUTEILHO 0OJIee HU3KUE
noxkasareJsiu HecpTeoTanauw, yeM ee Poccuiickuit
apTHED; 3TO CBA3aHO C TEM , YTO 3anagHble
pacyeThl MOT'YT OCHOBBIBATHCS HA MEHEE KYYHOM
pacnoJIoXeHuH CKBaxuH. Yem OJ1uKe CKBaKUHBI
HAPYT K OApYTy, TeM BbIlLLE [10Ka3aTes1b
H3BJIEKAEMBIX PE3EPBOB MECTOPOXKACHHUS B
UEJIOM, HO TEM HUXKE OOBEM H3BJIEKAEMBIX

PE3EPBOB /1 KaX QO CKBaKHHBI, TakuM
00pa3oM, MOXXHO HaAllTH ONITUMAJIbHOE OIS
KaXJ0ro MECTOPOXACHUS KOJIMYECTBO CKBAXKHH,
criocoOHOe 00ecneunTb MaKCUMaJIbHYIO MPHOBLIb.

NMAAH PA3PABOTKM MECTOPOXXAEHUMA M
NMPOrHO3WPOBAHME
NMPOU3IBOAMUTERBHOCTMH.

OueHkKa NPOU3BOOUTEILHOCTH TOTO HJTH HHOT'O
MECTOPOXICHUS 3aBHCHT OT ILJIAHA €r0
pa3paboTKH U MpeanosaraeT npoeaesse padoT rno
OypeHHIO 1 3aKaHUHBAHUIO CKBAXKHH. Mbl
NPEANOYNTAEM HMETD [BA IKCTPEMAaJIbHBIX IJ1aHa
0 KaXI0MY NpenqHa3HaueHHOMY K pa3paboTke, HO
elle He JaromeMy HehTh MeCTOpOXACHHUIO: 1)
IJIaH C yKa3aHHEM MHHHUMAJIBHOIO KOJIMYECTBa
CKBaXHH OJ151 HeTenoObIun, OCHOBAHHO! Ha
€CTEeCTBEHHHOM YOBIBaHHH 3aMacoB; 2) NporpaMMa
BTOpHYHOI 100bIun HehTH Uepe3 NoaaepKaHue
[aBJICHUSI METOAOM 3aBOIHEHHUS,
ApeanoJiararoas 6ypeHue ONTHMAJIbHOT'O
KOJTHUECTBA He(DTSIHBIX H HATHETATE IbHBIX
ckBaxuH. [TepBblii ny1as TpedyeT MeHbIIHX, HO
CPAaBHEHHIO CO BTOPBIM, KaNUTAJIOBJIOXKEHUH, HO H
npeanoJiaraeT MeHblumit 00beM HeTENOOBIYH.
“OnTUMaIbHBIN" M1aH CBOOUT K MUHUMYMY
KAl TATBHBIE 3aTPAThI, PE3KO YBEJIMYHBAS
JMCKOHTHPOBAHHBIE MMOCTYIJICHHSI HAJIIYHBIX
cpenctB. BypuabHOE pacnycaHne OCHOBAHO Ha
Poccuiickux HOpMax BpEMEHH YHCTOro OypeHus, ¢
OTBEACHHEM JONMOJIHUTE/IBHOIO BDEMEHH Ha
YCTAHOBJIEHUE MPEANOIAraéMbIX MEXaHHYECKUX
HEHCIIPaBHOCTEH 1 Ha CPBIBBI MOCTABOK.

YBesiuueHue O MakKCUMyMa
JMCKOHTHPOBAHHBIX HAJTAYHBIX OCTYILJIEHHI B
0OJIBILON CTENEHH 3aBUCHT OT CPOKOB Hayas1a
MPOU3BOACTBA M Npoaaxu HedhTy. 3aTsarusanue
IpOOaK CHHXKAET BCE IKOHOMHYECKHE
nokasaresu. OOBIYHO cO3MaHne HH(PPACTPYKTYPHI
OTHUMAET MEHbILIE BPEMEHH, YeM OYypeHHUE U
3aKaHYMBAHHE BCEX CKBaXXMH B paMKax NPOEKTa
pa3paboTku MecTopoxaeHus. [losromy
KpaTyadiuyii myTh K BbIAaYe NEPBOro
MPOMBILLIIEHHOr0 00beMa HeTH JIEXUT uepe3
cobmoneHne CPOKOB OYpeHUs ¥ 3aKaHUUBAHUS
cxBaxuH. Cepbe3Hoe BO3AEHCTBIE HA paCIICAHHE
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paboT ¥ IKOHOMHUYECKHE NOKA3aTE/IH OKAa3bIBAET U
ONTHMH3ALHUST MATEPUATIBHO-TEXHUYECKUX U
[APYTHX MOCTABOK.

JocToBepHas oneHKa 3arpar Ha pa3paboTKy
Poccuiickoro Hep TSIHOro MeCTOPOXK IEHH S
3aTPyIHSIETCS MOCTOSIHHBIM NIEPECMOTPOM
MECTHBIX 3aKOHOB O HaJIOrax  MOUIIMHAX,
OrpaHHYEHUSIMYU Ha UMITOPT ¥ UH(siumeil. Ouenka
3aTpar NpoU3BOOUTCS Ha 6a3e 3anagHbIX
HOPMAaTHBOB PaCXOHOB KalKTasia 1 BpEMEHU Ha
OCYIIECTBJIEHNE MIPOEKTOB B OTHAJIEHHBIX
peruoHax (Hamp., Ha Autsicke uiin Cesepo-3anane
Kanapst). Taxum o6pa3om, 3anagnas upma
H3HAUaJIbHO PACCUUTHIBAET CeO0ECTOUMOCTD
IPOEKTa, UCXOAS U3 3aNagHbIX HOPM
pacxonoBaHust cpeacTB. [TockosibKy ceromHs
Poccuiickue 3arparbi CTOAT gellensie 3anaaHblx,
TO BHECEHHE py0JIeBOro BKJIa[a YJIydlIaeT oouiue
9KOHOMHUECKHE noKa3aresu. Takum o6pazom,
Pe3y/IbTaThl AHATIN3A SBJISIFOTCS 110 CBOEMY
XapakTepy KOHCEPBATUBHBIMH,

Iocne Toro, xak cras u3Becter HCHII,
yCTaHOBJIEHBI BAPHAHTHI ¥ YPOBEHD HehTenoObIuy,
OLIEHEHA MPOU3BOONTEIIBHOCTD 3aBOOHEHHBIX
CKBaXXMH Ha aHAJIOIHYHBIX MECTOPOX ISHUSIX U
COCTaBJIEH I1aH pa3paboTku 3ay1eXel HeTH,
COCTaBJISIETCA IPOTrHO3 MPOHU3BOOUTE/IbHOCTH
MecTopox aeHus. Ha puc. 2 noka3aH THITHYHBIH
NPOTHO3 HPOU3BONUTEIBHOCTH HE(PTIHOrO
MECTOPOXAeHUs B 3anagHocuOUpCKOM bacceiine.
OH IEMOHCTPHPYET METOIBI TOACUETA 0XKHAAEMOH
apuOBLIA,

IKOHOMUUECKMWA AHARM3
OCHOBHbIE J)KOHOMMUUYECKME NOKAIATEAK

Ilockoypky y ouUpM Bcerna uMeeTcs 00JIbIe
BapHaHTOB BO3MOXKHBIX KAMHTAJIOBJIOXKECHUH, YeM
CaMoOro HHBECTHLIMOHHOO Kanuarasa, BaXKHO
HCI0J1b30BaTh HabOP IKOHOMHUYECKHX
noKasareJieii, Mo3BOJIAIOIHX OObEKTHBHO
CPaBHHMBATDb UMEIOILMECS a/IbTEPHATHBBI.
PassinuHble BapHaHTHl HHBECTHPOBAHMS KanuTasia
MOT'YT CYLIECTBEHHO Pa3/IMYaThCs ¢ TOUKH 3PEHUS
00BpeMa COOCTBEHHBIX CBOOOMHBIX CPEICTB
KOMIAHUH (HapUMED, B NJIAHE NEPBOHAYAIbHBIX
3aTpaT U OTCPOYKH MOJTyUeHHUs EPBOH PUOBHLIH);

IIO9TOMY IPH BBIOOPE OOXOMSILIAX
KOHOMHYECKHX [oKa3areJsieif ciaeqyeT o0paTHTe
BHHMaHKE Ha BPEMEHHYIO CTOMMOCTD Jexer (TVM,
the Time Value of Money).

OcHoy o151 TVM cocTtassisieT TOT axT, YTO
[J151 KOMIIaHUH Beeraga OTKPhITa NePCIeKTHBA
BJIOXKEHHS KAMATAIa C MUHUMAJTBHBIM PHCKOM -
HanpuaMmep, B OOJIMraluy Uin CpoYHble 0aHKOBCKHE
cuera, Q0pIyHO 3anagHbIe KOMIIAHHU
PACCUMTHIBAKOT MOJIYUHTh OT TAKUX MHHHMAJIBHO
PUCKOBaHHbIX onepauuii 10-npouenTHyo npudblIb
Ha HHBECTHPOBaHHbIi Kanuran. It 10%
Ha3bIBAIOTCCHA “YUETHON CTaBKOMH™; II0ITOMY IIpH
OlIEHKE aJIbTEPHATUB CJICOYET CPaBHUBATH OObEM
JMUCKOHTUPOBAHHBIX HAJTHYHBIX MOCTYNJICHHI B
pPaMKax TOro HJ MHOTO MPOEKTa C
npenrnoJiaracMbiM nostydeHueM 10-nponeHTHON
npuOBLIH ¢ MUHUMAJIbHBIM PHCKOM. [ToCKO/IBKY
OOJIBLIMHCTBO NPEANPHSITHIA, 0COOEHHO B 00J1aCTH
HeTH ¥ ra3a, Npeano/iaraloT 3HAYUTEIBHbIA PUCK,
JIOXOIBI OT HUX JOJIKHBI ObITh CYLUECTBEHHO
OOJIBLIMMH, YEM OT CHOKOHHOr'O BJIOMKEHUHS
kanurasa non 10%.

IIpy cpaBHUTE/IBHOI OLIEHKE aJTbTEPHATHBHBIX
MHBECTHLMOHHBIX IPOEKTOB 3anagHbie GHPMBI
OOBIYHO HCNIOJIB3YIOT TAKHE OCHOBHBIE
SKOHOMHYECKHE MTOKA3ATEIH, KaK YUCTas
HBIHEIHSISI CTOUMOCTD OYIyILMX HATHYHBIX
nocrymsienuit (NPV, Net Present Value Cashflow),
OMCKOHTHPOBAHHAS NPUOBLIL Ha BJIOXKCHHHBIN
kamuTa)1 (DROI, Discounted Return-On-
Investment), BHyTpenHsas Hopma npulbslu (IROR,
Internal Rate-Of-Return), a Takxe nepuon
okynaemocty (Payout). 3a uck/IIOUEHHEM neprona
OKYIIaeMOCTH, BCE€ HA3BAHHbIE NOKA3aTE/ M
0a3upyrOTCS Ha BpEMEHHOM CTOMMOCTH EHer.

NPV paccuuTsIBaeTcs 0 CJIeayoumeit

dopmyne:
NPVi=FV*(1+i)n,
roe FV - 6ynymas cTouMOCTb

HAJIMYHBIX CPEICTB
i - yderHas cTaBKa
n - KOJIMUECTBO JIET B OyayiieM
Ilpennosioxum, YTO yUYEeTHast CTAaBKA paBHA
10%; Torma npuBeacHHOE BbILLE YPaBHEHHE IPUMET
CJIEOYIOIMIA BU:
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NPV10 =FV*(1,10)n

Hns npumepa cpaBinM NPV 10 cymmpt B 1000
JOJLJ1., TOJTyUEHHOM CeroqHs U yepes3 ABa rofa.
NPV ceromusimeii cyMmb! B 1000 qosu1. paBHa
1000 gosn., Torma Kaxk noJiydyeHHas uepes aBa
roga Takas xe cymma O6yneT umeTs NPV BCero B
826 mosn.

be3 yuera TVM HaMuHbIE NOCTYIL/IEHUS
MOXHO BBIUHCJIHTD 11O pOpMyJie:

Hanuunocts = [Ipubnuts - U3nepxku

“U3nepKKU” BKJIFOYAIOT B ceOsi CTOMMOCTD
KanuTasia, HaJord, cOopbl, NOLUIHHEL M T.O. s1g
NIOACYETa IUCKOHTHPOBAHHON CTOUMOCTH
HAJIMYHOCTHY HeoOxomumo BbruncauTs NPV10
KaX/J0ro U3 4JIeHOB ypaBHeHus1. [Toxazaresnn
KaXJ0r0 roga OCyuecTB/IEHHS MHOTOJIETHETO
NPOEKTa paCCUUTHIBAIOTCS B OTAEJIBHOR
Begomoctd. [losryueHHas B pe3ysibTare CTOUMOCTD
romgoBOI'0 HAJIMYHOI'O MOTOKA NPHBOAMTCH K
cToMMOCTH “nepeoro ous”. COBOKYMHasS
JHACKOHTHPOBAHHAS CTOUMOCTE MONOBOI'O IOTOKA
HAJIMYHOCTH U JacT uaMm BesmuuHy NPV 10
IPOEKTA.

TTpuOsLib Ha B1oXKeHHbE KanuTal1 (ROI)
BBIUUCJIAETCA KaK OTHOLIEHHE PUOBLITH K
HHBECTHPOBAHHOMY KaIMTaJTy, IJIFOC €IUHHLA!

ROI = (ITpuGeiie/UuBecT.Kanutan) + 1

ITo aromy onpepesienino, He GepylLeMy B
pacuetr TVM, a1 npoeKTa, IPHHOCSILEro
COBOKYNHBIN 00beM HasmmuHocTH B 1000 mosut. n
TpeSYIOLWEro BJIOKEHH KamuTasaa B cymme 500
noJut., ROI cocrasur 3,0. OnHaxo MHOTHe
npennpusiTus B 06s1acT HeTerazono0bau
TpeOyIOT onepeXarolMXx HHBECTHLIMIA, TOrna KaK
NPOU3BOICTBO MOXET He HaYaThCS B TEUCHHE
HECKOJIBKHX JIeT. [1J1s 000CHOBaHUS 3aA€PKKH C
MOJTyY€HHEM NMPUOBLIM OTHOCHTEJIBHO Ha4aJIbHbIX
KAaNUTAIOBJIOXEHHUI BEIYUC/ISIETCS
JHCKOHTHPOBAaHHAs NPHOBLIb Ha HHBECTHPOBAHHbIH
kamutas (DROI10 ). DROI10 - 310 ocHOBaHHASA HA

TVM ¢opma ROI, raoe 6yayume HalHIHbIE
NOCTYNJICHUS (TPUOBLTb) M HHBECTHPOBaHHbIH
KaImuTaJs1 NPHBOAATCS K CTOMMOCTH “NEPBOro aHs”
OCYLECTBJICHHS NIPOEKTa:

DROI10 = [(NPV10*HanuunocTs)
/(NPV10*HuBect.kanuran) |+ 1

st npoexTa, npusocsiero ROI B 3,0,
DROI10 moxer cocraButs 1,5. 30 -
NPEBOCXOOHBIN 9KOHOMHUUECK U MOKa3aTesIb A1
HNPOEKTOB TAaKOI'0 pomda.

BayTrpennsns Hopma npubpmu (IROR)-ewwe omur
IIMPOKO UCIOTb3YeMbIlf DKOHOMHYECKHH
noka3aresib. OH BBIYHC/ISETCSH MyTEM
OMCKOHTHPOBAHUSA FONOBBIX OTOKOB HAJTMUYHBIX
NOCTYIUIEHH# IO Pa3JINYHBIM YUETHBIM CTaBKaM
OO TeX mOop, NOKa CyMMa JUCKOHTHPOBaHHBIX
NOTOKOB HAJTMYHOCTH HE CTAHET paBHa HYJ0. s
nogcyera IROR npuMeHseTcs ciienyroiee
ypaBHEHHE:

o
e (1+1)j

J

rae: NCFj - uncTbie HaTYHbIE MOCTYIIJICHUS

3aromj

L - IJTHTETBHOCTD OCYILECTBJICHUS
npoeKTa

i - IROR (B BHOe npobu)

TIROR npeacraBJjieH B MPOLEHTAX; A1
HE(TIHBIX U ra30BbIX IPOEKTOB OXHUOaeMast
pesmauHa IROR MoxeT BappipoBaThest OT 12 1o
35%, B 3aBUCHMOCTH OT CTeneHu pucka. Ee sierko
CPaBHHTD C MUHUMAJTbHO PHCKOBAHHbBIM
BJIOKEHHEM KamTasia nox 10 npoueHToB.

INepuon 0KynaeMoOCTH - 3TO IPOCTOE NOHATHE,
He cBa3anHoe ¢ TVM. Ono o603HadaeT
KOJTMYECTBO BPEMEHH (M3MEPSIEMOE MeCIUAMHU HJTH
rogamMu), KOTOpOe NPOXOOUT OT Hauala
OCYILUECTBJIEHHS POEKTA IO TeX MOp, OKa
COBOKYIHBIA HOTOK HAJIMYHOCTH HE CTAHET PABEH
nymo. Cnengyer oOparnTh BHUIMaHUE Ha TO, 9TO HH
NOTOK HAJIMYHBIX MTOCTYILJICHHH, HU
HHBECTHDOBAHHbIH KaNNTas1 AMCKOHTHPOBAHUIO HE
NIOOBEPraxOTC.
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\EA30BAf 3KOHOMMYECKAS MOAERD NpeaHa3Ha4CHHOI'O K pa3p360TKe MCCTOPOXICHH,
OKOHOMHYECKHE (bal('ropm, KacarolHecsa B paMKax IIpocKTa Npeanoaaracrcs l'IpOﬁypHTb
OCYILECTBJICHHS 3anagHOCHOHPCKUX IPOEKTOB, 254 cxBaXXHHBI 1J151 BOOBIYM HebTH METOIOM
CYMMHDPOBaHbI B 'ra6.m4ue 2. B neit IIPUBCACHBI NOANCPXAaHUA NABJICHUA € MOMOIUBIO 3AaBOAHCHHA.
pacyeTsl NOTOKA HAJTMYHOCTH OIS PazpaGoTanHoe MecTOpOX ieHHe OyneT nMeTh 143
TaGAuua Ne2
3xoHoMuUYeckoe 060CHOBaHKE NpoexTa B 3anaaHon Cubupw
THEHA W RE T, 20 3 RS ApRe A HORaHpaCTaROUM oL W DREROAN
NHdbopmaLing o cKBaxuHax LleHa Ha HedTb
DEACTBYIOWNX CKBAXUH, BCETO ..cceercresaresesares 143 $/6appenb 20
HarHeTaTeAbHbIX CKBAXWH, BCOTO ....cvvvveeerernne 111
Foa CKBaXWUH O6GopyaosaHne/ Aoporwn/ Pacxosb HA Bcero
npo6GypeHHbIX TPy6onposos MHOPACTPYKTYPA OXPaHY cpeab!
1 0 2,63 2,61 0,52 577
2 19 3,29 1,23 0.45 498
3 52 3,04 0,00 0.30 335
Nocaeayowne 183 1,32 0,00 0,13 1,45
Bcero 254 10,29 3,84 1.41 15,54
Noaa. oueHke, % 0% 0% 0%
He noaa. oueHke, % 100% 100% 100%
CroumocTb YcTaHoBka CroumocTb
CKBAX. u 06OpYA. 38KAHY, CKBAX.
Man. $/cxBax 0.750. 0,100 0,250
Moaa. oueHke, % 28% 60% 17%
He noaa. ouexke, % 72% 40% 83%
NPUMEM. 1-# roa Hauunaerca 1.01.1993 r
MepBoHaY. 3aTPaTLI, MAH. $ 1.00 Bbiaava NPOAYKLUW HEYUHAEETCS B roA 2
MNocT. 3aTPaTht NPEANPUATUR, MAH. $/TOA crrccierercetensisnanne 1.50 FoAbl, 8 KOTOPbIE@ NPUGBIAD HE OGABraeTCs HAAOIOM ........... 0
MNocT. 3aTpaTthi 3aNaAHON CTOPOHDI, MAH. $/FOA, ..ccecrerenns 1.00
CTOMMOCTD HarHaeTaT. PaboT, $/6BPPBAD......courwerererrraserans 0.05 "Pa6.” npoueHT OcCTaTOYHbIW NPOLIGHT
TpYGONPOBOAHLIN TAPUD, $/6APPEAD ...cuumecrssecrsssssscensenes 1.00 3anaaHbii naptHep BMNO 100% 50%
JanaaHbi napTHep ANO 88% 50%
KanutanosroxeHus 295 MAH. AOAA. npou3BOACTBa
Ha 6appenb 2,47 AOAA. YyeTHbin YyeTHbin YueTHbIR YyeTHbi
COBOKYIHbIA YUCTLIA MOTOK KAMNUTAAAL........... 130 MAH. AOAA. nNpoueHT YUCTHIA KBMUTAA NPOUEeHT HYUCTBIA KBMUTAA
MNponopuus A0X0A0B/pPacXoA0B 0.4 %/roa, MaH. A0AN %Iroa, MAaH. aoAn
OkynaemocTb 7.2 roaa 0% 130 20% -3
YpoBeHb NpuGbiAK 18,3%/roa 5% 63 25% -10
8% 40 30% -14
10% 28 35% -16
12% 19 40% -17
15% 8 50% -18
18% 1 100% -15
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KanbkyAasuma A0xon08

Kanbkyasuus pacxoAos

0

O6uwee koAu4ecTBo | YposeHb | O6uwas | Llenana | BanaHc 10,0% AxcnA. |Hemarepu [ExeroaHas| oHabi
CKBAXMH np-sa COBOK, HedpTb | AOXOAOB [Hanorn Ha| pacxoabl | aAbHbie [aMoOpTU3aLy
HedTH HepTb 3an. dupMm| Aoxoa AKTUBHI ns
Foa Aencrs. |Harnerar. (MAH. (MAH. ($/6app.) (MAH. (MAH. (MAH, (MAH. (MAH. (MAH.
CKBAXMUH | CKBAXWUH 6app.) 6app.) AOAA.) AOAA.) AOAA.) AOAA.) AOAA.) AOAA.)

1 0 0 0,00 0,00 20.00 0,00 0,00 3,50 577 0.00 0.00

2 19 0 1,52 1,52 20.00 26,60 2,66 6,68 19,94 1,98 0.00

3 45 26 513 6,65 20.00 89,77 8,98 16,82 44,30 7.40 1,75

4 69 54 8,52 1517 20.00 149,10 1491 26,41 41,67 12,81 7,60

5 99 76 10,78 25,95 20.00 188,65 18,87 32,85 41,67 16,25 11,27

) 130 98 11,90 37,85 20.00 208,32 20,83 36,08 41,74 16,35 13,31

7 143 111 10,78 48,63 20.00 188,58 18,86 33,00 20,47 13,65 14,63

8 143 111 9.51 58,14 20.00 108,01 10,80 17,84 0.00 8,23 10,15

9 143 111 8,42 66,56 20.00 84,23 8,42 13,76 0.00 2,71 8,46
10 143 111 7,53 74,09 20.00 75,27 7,53 12,53 0.00 0.00 7,87
11 143 111 6,74 80,83 20.00 67,42 6,74 11,45 0.00 0.00 7,02
12 143 111 6,04 86,87 20.00 60,39 6,04 10,49 0.00 0.00 6,26
13 143 111 5,41 92,28 20.00 54,07 5,41 9.62 0.00 0.00 5,57
14 143 111 4,90 97,18 20.00 48,97 4,90 8,92 0.00 0.00 5,01
15 143 111 4,48 101,65 20.00 44,79 4,48 8,34 0.00 0.00 4,56
16 143 111 4,12 105,78 20.00 41,21 4,12 7.85 0.00 0.00 417
17 143 11 3,82 109,59 20.00 38,15 3,82 7.43 0.00 0.00 3,84
18 143 111 3,56 113,15 20.00 35,60 3,56 7.08 0.00 0.00 3.56
19 143 111 3,32 116,47 20.00 33,16 3,32 674 0.00 0.00 3,29
20 143 111 3,08 20.00 30,83 3,08 6,42 0.00

s e Sy WO SR £ 1B o Iy o
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HepTsaHbIX H 111 HArHEeTaTE/IbHBIX CKBAKHH;
3aBOJHEHHE HAYHETCS Cpa3y MocJie 3aKaHYUBaHHUS
HarHeTaTesIbHbIX CKBaXXHH. TalJmua 2
WUTIOCTPHPYET TO, KaK 3anagHas KOMIAaHUs
MOXKET PACCUUTATh SKOHOMHUYECKYIO
1eJs1eco00pa3HOCTh TOTO UJTH HHOTO

Poccuifckoro npoekra B 061acTH HeDTEOAOOBIUH.
ITporpamMa pa3paGoTKu MECTODOX AEHUS
NpEOIo/IaraeT, YTo B TeUEHHE NEPBOro roga oyoyT
NPOBOOUTECS JIHIUD paloThl, CBS3aHHBIE C
IUTAaHHPOBAHUEM; ITOCJIEAYFOLHME LIECTD JIET OynyT
NOCBSIEHBI CTPOUTEIBCTBY HH(DPACTPYKTYPBI K
OypeHnio HeOTIHBIX M HArHETATEIbHBIX CKBAXKUH.
Pazpabotka Gyner ocyiecTB/ISTLCS
NpOrpECCUBHBIME METONAMH, MO3BOJISIOLIMMH
MOJIYYHTD NEPBYIO HE(OTh YK€ B TEUEHUE BTOPOro
rona. Ilo mepe nycka JOMOJTHUTE/TbHBIX CKBAXKHUH H
HX MOKJIFOUEHHS K TPyOOnpoBOayY, O KOTOPOMY
HedpTh NOCTAaBIAETCSA K NOKYNATEeIIM,
NPOU3BOOUTEIBHOCTD MECTOPOX AeHUS OymeT
BO3pacTars. MakCUMyM NpOH3BOOUTEILHOCTH
(mpumepHO B 11 MJH. Gappesieif B rog) AOJIXKeH

OBITh JOCTHTHYT B TEUEHHE IIECTOro roaa.
3aBogHeHHe AOJIKHO HAaYaThCs C YETBEPTOro roja.
[Tocsie QOCTHXKEHUS CBOEro MUKa Ha IEeCTOM rofay
AKCILTyaTalMH MPOU3BOIHTEIBHOCTD
MECTOPOXK IEHHS HAYHET NOCTENEHHO CHUXKAThCS.
B HUKeNPUBOOUMBIX pacueTax (PUrypupyioT
NpeaNnoIOXHTEIbHO HA3BaHHBIE CYMMBI H3[EPKEK
Ha OypeHne 1 3aKaHYMBaHNE CKBaXKHH, a TaKXKe Ha
HX OCHaleHse 3anagHpIM 00opynoBaHneM. B
JaHHOM KOHKPETHOM NPHMEpPE CTOMMOCTD
OypeHUS CyXUX CKBaXKHH OLIEHUBBAETCS - B
750.000 go., paboT MO NX 3aKAHUYHBAHHIO - B
250.000 moJsin., a coopykeHnit 1 000pyIOBaHHS - B
100.000 gosin. Tpy©GonpoBogHbIE COOPYXKEHHU,
UEHTPaJIbHBIE C/TyXOb! yNpaBJieHus,
CTPOMTEIBCTBOT AOPOr K UPPACTPYKTYPhI
obouigyrcs ewe B 15,5 MyH gosut. OOiue
KaMHMTAJ/IOBJIOXKEHHSI B IPOEKT NPEANOIOKHUTEIHHO
cocTaBAT 295 M gosut. 3a 20-neTHuit nepuon
IKCILTyaTallMi MECTOPOX AEHHE AOJIKHO AaTh 120
.Mt OappeJieit HedbTh, T.€. Ha JOOBIYY KaXXA0Tr0O
GappeJig OymeT 3aTpadyeHo 0KoJ10 2,47 noJul.
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KaAbKyASLUY HAAOTOB KanbKyAsLuy ABUX. Kanur.
O6uwee koandectso | MNpuGniab, | CoBoxkynHas O6wmni AsuxeHue | CoBokynHbi| YueTHoe YueTHoe
CKBIXUH noanexawas | npuGbiab pa3mep uyucToro NoTOoK YUCTO@ ABWX.| ABMXEHHE
O6AOXEHUIO HaAAOTOB Kanurana Kanur. Kanwr. xanur. @10%
foa Aeicre. |HarHetar. | (MAH. 80AA) | (MAH. AOAA.) | (MAH. AOAA) | (MAH. BOAA.) | (MAH. AOAA.) | (MAH. AOAA.) | (MAH. AOAA.)
CKBAXUH | CKBAXWH
1 0 0 -9,27 -9.,27 0,00 -9,27 -9,27 -8,84 -8,84
2 19 0 -4,66 -13,93 5,59 -14,21 -23,47 -12,31 -21,15
3 45 26 10,53 -3,40 22,54 -20,87 -44,34 -16,44 -37,59
4 69 54 45,69 42,29 47,33 -5,08 -49,42 -3,64 -41,23
5 99 76 67,74 110,04 63,37 4,37 -45,04 2,85 -38,38
6 130 98 80,01 190,05 71,80 8,00 -37,04 4,74 -33,64
7 143 11 87,97 278,01 70,44 23,05 -13,99 12,40 -21,24
8 143 11 60,99 339,01 44,07 25,16 11,16 12,31 -8,93
9 143 11 50,87 389,88 35,52 18,06 29,22 8,03 -0,90
10 143 11 47,34 437,22 32,40 14,93 44,15 6,04 514
11 143 111 42,20 479,42 28,96 13,25 57.40 4,87 10,01
12 143 111 37.61 517,03 25,87 11,74 69,14 3,92 13,93
13 143 111 33,48 550,51 23,09 10,39 79,53 3,16 17,09
14 143 111 30,14 580,65 20,85 9,29 88,82 2,57 19,65
15 143 111 27.41 608,06 19,02 8,39 97,21 2,11 21,76
16 143 1M 25,07 633,13 17,44 7,63 104,84 1,74 23,50
17 143 111 23,07 656,20 16,10 6,97 111,81 1,45 24,95
18 143 M 21,40 677,60 14,98 6,42 118,23 1,21 26,16
19 143 111 19,81 697,41 13,91 5,90 12413 1,01 27,17
20 143 11 18,28 715,69 12,88 5,40 0,84 28,01

PacueTbl OCHOBaHBI Ha NPEANOJIOXEHUH, YTO
3angusiii naptHep o6ecneunt 100% HeoOGxOmMMOro
Kam¥TaJ1a B TEYEHHE BCEro Nepuoaa OKynaeMoCTH.
[Tocsie Toro, Kak 3arparbl Ha IPOEKT OKYMSATCA,
3anagubiii u Poccuiickuii napTHEPHI CTaHYT
OIL1a4YUBaTh CBOKO COOCTBEHHYIO JOJTIO
KalUTaJIbHBIX 3aTPaT: KaXIOMY napTHepy Oynmer
TNIOJIOXKEHA NOJI0BHHA “pabouero” mpoueHTa u
npu6sbLiieii. I1py BoIYKHCIEHUSX MBI HCXOMIWTH U3
TOr0, 4TO JIMIEH3HOHHBIE IJIaTEXKH cocTaBAT 10%,
pe3epBHblit (ycTaBHOMN) dhorz - 5%,
uccyenoBaresbekuit o -5%, conManbhblil hoHg
- 5%, Has1or Ha npuObL/Tb 1 AKUM3HBIN HAJIOT
BMeECTE COCTaBAT 32%, a c60p 3a penaTpuaLuio
KanuTana - 4,5%. IIpn 5THX noxa3aTesisix NoToKa
HaJIMYHOCTH NEPUOI OKYNAEMOCTH NPOEKTA
COCTaBHUT 7,2 roja, BHYTPEHHS S HOpMa NpuObLIH
(IROR) - 11,8%, a 3anagHsIil MapTHEP NOJTyYUT
YHCThIE HAJIMYHbBIE NOCTYIUIeHUus B cymMe 130 Mo
gosu1. COOTBETCTBEHHO, AMCKOHTHPOBAHHBIH
IPUTOK HAJTMYHOCTH COCTABHT 28 MJTH IOJLIL.
PacueTni npon3Bomu/ch 63 yueTa CTOMMOCTH

PHCKa.

B THImiaHbIX XK€ carydadgx 3anagHble KOMIIaHHA
YYUTBIBAIOT PHCK, CBSA3aHHBIN C pa3BeOKOii 1
pa3paboTKOH HEDTAHBIX U ra30BBIX
mecTopoxaenuit. [TonpaBka Ha pucK 3aTparuBaeT
re0JIOrHYECKHE HEYBSI3KH, IPON3BOANTETEHOCTD
TPYOA, 3aTPaThl HA KANUTAJI U CPLIBHI B
NPOU3BOACTBEHHOM mnpouecce. Ecm cnenatsb
HOMpaBKY Ha PUMCK IJ14 NPOEKTA,
paccMaTpuBaeMoro B HameM npumepe, To IROR
omycTUThCA HuXKe 10-poueHTHOM! n1aHKy, a
AEepHOJ OKYNAaEMOCTH 3HAYUTEITBHO NPOAJTATCS.
Heranbroe 06cyxaeHne (haKTOpOB PHCKa H X
BJTHSTHUS Ha 9KOHOMHAYECKHE TOKa3aTe T MPOeKTa
BBIXOOMT 3a paMKH Halelt ctareu. M3 BoIuucIeHHi
BHIHO, YTO NPH Ha3BaHHBIX HAJIOrax, QoHOax,
HHBECTHLHSX M IPOHEHTHBIX CTaBKaxX NPHOBLIN
NPOEKT, B3STHI HAMHU IJTS NPHMEpPA, OKa3bIBAeTCA
JU1S 3anagHoro napTHepa HeMpUBJIEKATEJIbHBIM.

B TaGsmmax 3 u 4 npuBeeHbl pe3yIbTATHI
OOMOJIHUTEJTHHBIX PACUETOB, CAEJIAHHBIX OJI TOrO
e MPOEKTA C LeJIbIO MPOAEMOHCTPHPOBATD
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BaugHue 3KCNOPTHbLIX HAAOTIOB

Keecta UHxuHupuHr KopnopenwH

OKYNaeMoCTH
KanNUTAAOBAOXEHUR

BHyTpeHHu# ko3 duLmeHT

BoinAathi (no roaam)

0 1 L ] 0

0% 10% 20% 30% 40%
Hanoru Ha 3kcniopr

Ta6anua 3: YyscTBUTEABHOCTb 3KOHOMMWKYU K HAAOIEM Ha IKCTOPT

BJIMSIHHE, KOTOPOE MOXET OBITh OKa3aHO Ha
9KOHOMHUECKHE NOKA3aTEIH: 1) U3MEHEHUSIMU
CTaBKM HAJIOTra Ha 3KCHOPT M 2) Pa3/IM4YUsIMHU B
MPOLUEHTHBIX cTaBKax NpHOBLIA OO TOrO, KaK
pOeKT OKynutcs. B HacTosuee BpeMs
dKCMOPTHBIN HAJIOr COCTABJIAET 21 pacCUETHYIO
enununy (EPU) Esponefickoro I1narexHoro
Coro3a. M3 Tabnmumbt 3 BUAHO, KAK H3MEHEHUS
CTaBKH HAJIOra Ha 3KCIOPT MOI'YT OBJIMSITH Ha
IROR ¥ 0/MTEIPHOCTD NEPHOOA OKYTAEMOCTH
npoexta. Hanpumep, ecsm akcnopTHbIN Has10r
cau3urbed 1o 10%, o IROR Bospacrer go 11,8%,
a nepuox OKynaeMoCTH cokparures ¢ 8,6 no 6,0
Jer. Ilocsie BHECEHHS! B POEKT MOMpPaBKHU Ha PHCK
pacuerHbiil ypoenb IROR (31,9%) cHu3uTCA [0
20-25% B 3aBUCHMOCTH OT (HaKTOPOB PHCKA,
H30paHHBIX KOMNAHUEH B KaYeCTBE KPHTEPUEB NPU
pacuerax. Muorue 3anagHsie (pUPMEBI CUHTAIOT,

BAusHUe NPOLIEHTHOM AOAU AOX0AO0B (A0
Heo6XOAUMBIX BbINAAT)

Keecta UHxuHupuHr KopnopeH
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MNpoueHTHas AOAS AOX0AQ AO
npowusseaeHUs HEOGXOAUMDIX BbIMAAT

Ta6Anua 4: HyBCTBUT@ABHOCTD IKOHOMMUKM K NPOLIEHTHOW AOAe
AOXOAOB, AC NPOU3IBEAEHUS HEOOXOAUMBIX BbITIAAT

YTO NPHU OLIEHKE NPOEKTOB, CKOPPEKTHPOBAHHbLIX Ha
puck, 25-npouenTtHas IROR aBnsgercs
MapruHajbpHOl. B HaleM npumepe
IKOHOMHYECKHE NTOKA3aTE/IH OKa3bIBAHOTCH, TAKHM
obpa3oM, 0J1aroNpUATHBIMH; BJIOXKEHHUE KaNUTa1a
B IIPOEKT OyAeT uesiecoo0pa3HbIM NIPH YCIIOBHU
CPHKEHUSI CTABKH IKCIIOPTHOrO HaJIora.

AJIbTEpHATHBOM CHUKEHHIO HAJI0Ta Ha 9KCIIOPT
JJ1S yITydIIEeHHsT JKOHOMHUYECKHIX NOKa3aresieit
SBJISETCS NOBbiLUEHHE A0 3anagHoro napTHepa B
npuGbLISIX JO TOrO, KaK NPOEKT OKYNHTCS (CM.
Tabsmny 4). [Tosblmas NPOLEHTHYIO CTABKY
npu6bLIH, 3anagHblil napTHep obecneunBaeT ceGe
YCHJIEHHE MPUTOKA HAJTHMYHBIX OCTYIL/ICHHUIT B
niepBbie rOObl OCYLUECTBJICHHS IPOEKTa. DTH
JOMOJIHUTEIbHbIE HAJIMYHBIE CPEICTBA COKPAILAOT
JUTHTETBHOCTD NEPUOTAA OKYNAeMOCTH H
yBesuuuBaroT IROR. Hanpumep, NOBhICUB CTaBKY
npuObLIM JO HACTYILIEHUS OKYaeMOCTH NPOEKTa C
75 no 87,5%, 3anagHasi KOMIAHUS YBEJIMUHBAET
IROR 0 18,3%. Ho, ynyuiuas oGume
9KOHOMHYECKHE MOKA3aTeJIH, 3Ta Mepa BCE XE He
JOBOIMT NPOEKT N0 MaprUHAJIbHOM
(npubsu3urennHo 25-npouentHoit) IROR. B
HAIIEM CJTydYae CTaBKa NPUOBLIH B Nepuo OO0
HACTYILJIEHHS CAMOOKYIIAEMOCTH AOJIXKHA OJ19
3anagnoro napraepa coctaBaiaTb100%, aTo6b
BesorunHa Oe3puckoBoit IROR cocrasuia 25
TIPOLIEHTOB.
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Western Evaluation of Russian Oil & Gas Ventures
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William Connelly, Ph.D., and Jack A. Krug, Ph.D.
February 16, 1993

Introduction

The level of interest in Russian oil and gas ventures by western companies has been high

since 1990, yet the number of newly created business entities remains surprisingly low. The

reasons for this appear to be four-fold.

Western companies have difficulty understanding the Russian database, partly because of
language barriers and partly because of the outmoded subsurface evaluation equipment as
compared to the equipment currently being used in western countries. In an effort to assist
western companies in their evaluation process, we published a five-part series titled
Evaluation of Qil, Gas Opportunities in Western Siberia (OGJ, 11/23/92, 12/7/92,
12/28/92, 2/8/93, 2/22/93).

Perceived or real instability of the Russian government and the ruble, and delays in
establishing and enforcing uniform mineral laws, licensing procedures, and tax and fund
guidelines cause western companies to be reluctant to make large financial commitments in
Russia.

Negotiated deal terms with Russian entities, both written and verbal, change from time to
time for no obvious reason. Too often a western company will have a signed protocol and
believe they soon will be issued z; license, only to see the protocol nullified and the deal put
to competitive bid or given to a Russian entity. Even after being awarded the competitive
bid, terms for the license may be renegotiated, thus jeopardizing the deal's economic
feasibility.

Russians sometimes have difficulty understanding the western methodology and logic used

to evaluate the Russian ventures, and vice versa.



This paper deals only with the last issue and attempts to lead the reader through the
various steps of a western evaluation. Special emphasis is placed on key economic indicators we
use and how these indicators are impacted by various deal structures, production delays, and tax
burdens. It is envisioned by the authors that a similar paper would be written by a Russian author
explaining the various steps of a Russian evaluation. A better understanding of both perspectives

hopefully will lead to more efficient expedited deals.

Log and Core Data

Russian logs at times are difficult to read and digitize because the multiple log traces are
not confined to specific tracts. Lateral logs we have reviewed used to evaluate Russian wells
compare to laterals used in America in the 1950's and 1960's. Due to bed edge effects, chronic
deep invasion, and lack of repeatability, the lateral logs cannot be used to determine true
formation resistivity (Rt) with acceptable reliability. However, we find that the "6D1" generation
induction conductivity tools measure Rt within acceptable limits even though the tools are not
borehole corrected.

We use the SP log in conjunction with the 2-meter lateral log primarily for correlation
purposes. The SP is also used for estimating shale volume in water saturation calculations and
estimating gross sand thickness. We question the accuracy of porosity estimates based on relative
SP deflection as is commonly done in Siberia.

A microlog provides the best indication of permeable and porous formation and is used to
construct porosity isopach and net pay maps. Micrologs are run on most "research" wells, but
unfortunately are not commonly run on "production” wells. .

Second to core data, the acoustic log provides the best estimate of porosity. However the
tool is an uncompensated device that has inherent problems with hole rugosity and alignment. If
used carefully, the sonic porosity can be used for qualitative water saturation calculations.

We use the gamma ray log with limited success to determine shale volumes in water

saturation calculations. The logs are not calibrated to a standard "API" count basis; therefore, it



often is necessary to re-calibrate gamma ray logs to lithologic "standards” in the wellbore. The
gamma ray is run in conjunction with a single-detector neutron on many research wells; we find
no application for these neutron logs.

Logs are digitized across zones of interest and displayed in a conventional western three-
tract format. Because depth shifts in excess of 10 meters are common, all logs are depth
corrected after digitizing.

Because most Russian logs lack modern sophistication, core and flow test data are very
important for subsurface evaluations. Core data is used for log calculations, calibration of sonic,
and most importantly, for pore volume estimates of original oil-in-place (OOIP). It is important
for us to inspect cores when possible to determine the extent of fracturing, the depositional
environment, and the core sampling method and frequency. We find the "special core analyses"

(determining "a", "m", "n", matrix travel time, etc.) and petrographic core descriptions very
valuable.

In the western Siberia basin, log analyses are complicated by multi-mineralogic sands that
include conductive minerals such as glauconite, micas, and pyrite, in addition to being thin-
laminated shaly-sand sequences. Qur saturation calculations are hampered by the lack of

calibration, borehole corrections, deep invasion corrections, and by the fact there is only one

useful porosity tool.

Reservoir Description
We concentrate on "research" wells rather than "production” wells because research wells
include relatively complete data sets and are generally adequately located over the structures. The
methodology for describing a reservoir and estimating the original oil-in-place (OOIP) is similar
world-wide: 1) establish stratigraphic correlations across the field and construct porosity isopach
maps; 2) construct structure maps on key horizons; 3) construct net pay maps for significant

reservoirs; and 4) calculate pore volume estimates of OOIP.



Structure and Porosity Isopach Maps

After correlating electric logs from research wells, a series of restored (fault corrected)
stratigraphic cross-sections are constructed across the field. Porosity isopach maps are
constructed based on microlog separation. Structure maps are constructed based on "research"
wells and seismic data. We find Russian seismic data adequate to define most gentle four-way
closures. However in areas of complex faulting or salt tectonics, the seismic is less useful. In our
experience, Russian geologists do an excellent job of constructing structure maps.

Russian base-maps are a point of frustration to westerners who are accustomed to well
locations based on x-y coordinates or a grid system. If Russians could provide reliable x-y
coordinates systems for all field wells, our evaluation process would be faster and more accurate.
If coordinates are not provided, we must rely on the accuracy of maps which often have been
distorted by reproduction and may be locally inaccurate. We always construct maps on Computer
Automated Drafting (CAD) equipment, so if coordinates are not provided, we must estimate
them. This x-y coordinate system is necessary for computer generated simulation studies, which

many western companies require.

Net Pay Maps and OOIP Estimates

Flow tests are the best means of establishing oil-water contacts, gas-water contacts, and
gas-oil contacts. If an oil-water contact is not defined, it is conventional to classify only the oil
column above the lowest-known-oil (as determined by flow tests) as "proved" reserves (A, B, and
C1l: see Figure 1). Any potential pay below the lowest-known-oil is considered "probable"
reserves (C2). The net pay maps are planimetered to determine the bulk reservoir volume.

Reservoir fluid properties are obtained from PVT analyses of fluid samples and from
measurements taken during flow tests. We always compare the analytical reservoir volume factor

for oil against values calculated using the Vasquez and Beggs correlations.

—



OOIP is calculated based on the bulk reservoir volume from net pay maps, porosity from
core data, and oil saturation from log calculations. To convert from barrels of oil to metric tons,

divide by 6.29 and multiply by the oil density.

Flow Tests and Reservoir Performance

The Russian practice of extensively testing wells provides some of the most important
information for the evaluation of fields. Because many western engineers do not take the
necessary time to understand Russian test data, much of this valuable data is not completely
utilized. We find the test data invaluable and use it to determine permeability, productive index,
and formation damage ratios. Our primary complaint about Russian flow tests is they are
conducted without packers, thus making the wellbore storage time very long. Ideally, the tests
would be run with packers and additional pressure points would be reported during all flow
periods and all build-ups. Final shut-in times generally are not long enough to comfortably
determine true formation pressure. Our methods for analyzing the flow test data are substantially

the same as the Russian methodology.

Feasibility Studies

Drive Mechanisms and Recovery Factors

Our experience is primarily in the western Siberia basin where drive mechanisms génerally
are depletion and/or waterflood. It is common for western companies to run minimum case (or
worst case) economics to evaluate the level of capital risk efcposure in a development project. A
minimum case assumes depletion drive with low production rates and low recovery factors.
Primary recovery factors are estimated using material balance calculations.

Maximum case economics also are run and assume improved production rates and
recovery factors through a secondary recovery pressure maintenance development program.
Recovery factors for waterfloods vary depending on reservoir continuity, reservoir thickness,

injection rates, well spacing, and mobility ratios.



Western companies use general guidelines for minimum pay thicknesses considered
economically productive or likely to respond to waterflood. For example, reservoirs less than
three meters thick may be considered unlikely to respond to water flood and therefore have
depletion drive recovery factors between 7% and 10%. Similarly, reservoirs thicker than three
meters may flood efficiently and have recovery factors between 20% and 35%.

Recovery factors for waterflood are estimated based on analogies with nearby mature
producing fields or on reservoir simulation studies. The preferred method for preliminary studies
is the analogy method. It is important for us to review production and injection histories, flood
patterns, well counts, reservoir rock, and fluid characteristics in order to estiméte production
performance and ultimate recovery factors of analogy fields, and thereby estimate recovery factors
and performance for undeveloped fields.

Sometimes a western company will anticipate significantly lower recovery factors for a
field than the Russian counterpart because the western company may use a lower well density.
The more closely wells are spaced, the greater the recoverable reserves for the field, but the lower
the recoverable reserves for each well. Thus there is an optimum number of wells in a field which

generates a maximum profit.

Development Plan and Production Forecast

Production forecast estimates for a field depends on the development plan and assumes a
drilling and completion. We prefer to run two extreme case development plans for a delineated
but not yet producing field: 1) A minimum number of wells which produce with a depletion drive
recovery mechanism; and 2) A secondary recovery program using pressure maintenance from
waterflooding and with an optimum number of production and injection wells. The first case
requires less capital;, however, the oil recovery is also less than the second case. The optimum
case minimizes the capital expenditures while maximizing the project discounted Cashflow. The
drilling schedule is based upon Russian drilling times with additional time added to anticipate

mechanical breakdowns and logistical delays.



Maximizing the discounted Cashflow is strongly effected by the timing of first production
and oil sales. Delays in oil sales lower all of the economic indicators. Typically construction of
infrastructure requires less time than development drilling and completion of all wells in the field.
Therefore, the critical path to first production is controlled by drilling and completion times.
Optimizing the logistics of equipment and supply delivery has a major impact on the development
schedule and the economics.

Accurately estimating costs associated with developing a Russian oil field is a difficult
process because of changing tax and duty laws, import restrictions, and inflation. Costs are
estimated based on western remote costs and times (e.g., Alaska and Canadian NW Territory).
Thus, the western company initially evaluates the profitability of the project based on western
costs. Today, Russian costs are less than western costs, so economics improve if a ruble
contribution is included. Thus the results of the analysis are conservative.

Having established the OOIP, drive mechanism, recovery factor, analogy waterflood
performance, and development plan, a production forecast is estimated. Figure 2 is a typical
production forecast for a field in the western Siberia basin. This example production forecast

illustrates how profitability is calculated.

Economic Analyses

Key Economic Indicators

Companies always have more investment opportunities than they have funds to invest, so
it is important to use a set of economic indicators which objectively compare the alternative
opportunities. Different opportunities can have significantly different Cashflow profiles (e.g.,
front-end costs and delay to first revenue), therefore suitable economic indicators must consider
the time value of money (TVM).

The basis for TVM is that there always are minimal risk investments such as bonds and
savings accounts available to companies. Western companies typically assume minimal risk

opportunities will receive 10% interest on the investments. This 10% is termed "discount rate".



Thus, alternative business opportunities compare the project discounted Cashflow against these
hypothetical minimal risk 10% investments. Since there are significant risks associated with most
business ventures, especially oil and gas, the ventures need to generate yields better than the safe
10% investments.

The most common economic indicators used by western companies to evaluate and
compare alternative investment opportunities are Net Present Value (NPV) Cashflow, Discounted
Return-On-Investment (DROI), Internal Rate-of-Return (IROR), and Payout. Except for Payout,
all of these indicators are based on the time value of money.

NPV is calculated with the following equation:
NPV;=FV * (1+i)
where, FV = Future Value of Cashflow
i = discount rate
n = number of years in the future
For this discussion, we assume the discount rate is 10%, so the above equation takes the form:
NPV,o=FV * (1.10)0
An example calculation compares the NPV, of $1000 received today against $1000 received two
years from today. The $1000 received today has an NPV, of $1000, while the $1000 received
in two years has an NPV of only $826.

A non-TVM definition of Cashflow is:

Cashflow = Revenues - Costs
"Costs" include capital costs, operating costs, taxes, fees, tariffs, etc. To calculate Discounted
Cashflow, the NPV, of each of the equation components are calculated. Each year of a
multiple-year project is calculated separately in a spreadsheet. The resulting annual Cashflow is
discounted to "day one" and is called the Discounted Cashflow. The cumulative Discounted

Cashflow for the project is the NPV for the project.



Return-On-Investment (ROI) is a simple ratio of Return to Investment, plus one:
ROI = (Return / Investment) + 1
In this non-TVM definition, the ROI of a project generating $1000 cumulative Cashflow and
requiring $500 Investment is 3.0. However, most oil and gas venture investments are front-end
and production may not begin for several years. To account for the delay in revenues as
compared to the initial capital investment, a Discounted Return-on-Investment is calculated
(DROI;y). DROIy; is a TVM form of ROI with the Cashflow (return) and the investment
discounted back to "day one" of the project:
DROI,y = [(NPVo Cashflow) / (NPV,, Investment)] + 1
The same project generating a 3.0 ROI may generate a 1.5 DROI;,. This is an excellent
economic indicator of projects.
The Internal Rate-of-Return (IROR) is a widely used economic indicator. It is calculated
by discounting the annual Cashflows at various discount rates until the sum of the discounted

Cashflows equals zero. The following equation is used to calculate IROR:

ZL: NCF, _
o (1+3),
where, NCF; = Net Cashflow for year j
L = life of project
i = IROR (as a fraction)

IROR is expressed as a percentage; the expected IROR for oil and gas projects ranges from 12%

to 35% depending on the risks. This can be com;;ared to the minimal risk investment of 10%.
Payout is a simple concept that does not consider the TVM. It is the amount of time

(measured in months or years) that passes after project initiation until the cumulative Cashflow is

zero. Note that neither the Cashflow nor the Investment are discounted.



Base Case Economics

The economics for a western Siberia project are summarized in Table 2. This is a
Cashflow calculation for a field initially in a delineated stage which requires 254 additional wells
to be drilled and will be placed on pressure maintenance through waterflooding. The developed
field will have 143 producing wells and 111 injector wells and begin flooding as soon as the
injectors are completed. Table 2 is an example of the calculations a western company may use to
determine the economic feasibility of a Russian oil project. The development of the field assumes
the first year is spent planning and the next six years are spent building infrastructure and drilling
the producing and injection wells. The field is developed in a progression manner which allows
the first oil production to begin in year two. The production rate increases as additional wells are
completed and connected to the sales pipeline. A maximum production rate of approximately 11
million barrels per year is achieved in year six. Water injection is started in year four. After the
oil production peaks in year six, the oil production rate exponentially declines.

Assumptions in the calculations include the cost of drilling, completing, and equipping the
wells with western equipment. For this particular example, a dry-hole well cost is estimated at
$750,000, 'completion cost at $250,000, and the facilities and equipment at the wellsite is
$100,000. Pipelines facilities, central treating facilities, roads and infrastructure, and
environmental costs add an additional $15.5 million. The total investment for developing the field
is estimated at $295 million. Over a 20-year production life, 120 million barrels of oil are
produced. This equates to an investment of about $2.47 per barrel of oil recovered. The
calculations assume the western partner provides 100% of the capital until payout. After the
project pays out, the western and Russian partners pay their proportionate share of the capital
expenditures: partners each own 50% working and revenue interest in the field. The western
company is capitalizing the project with loans; consequently before payout, the western partner
receives 75% of the revenue interest. The calculations assume a 10% royalty, 5% reserve fund
(charter), 5% research fund, 5% social fund, a combined 32% profit and excise tax, and a 4-1/2%

repatriation fee. For these assumed Cashflow criteria, the payout for the project is 7.2 years, the
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Internal Rate-of-Return (IROR) is 11.8%, and the project has a net Cashflow to the western
partner of $130 million. This results in a discounted net Cashflow of $28 million. These
economic results are not risk-adjusted.

Typically, western companies evaluate exploration and development projects on a risk-
adjusted basis. Risk adjustments can take into account the uncertainty of the geology, production
rates, capital costs, and production delays. If a risk-adjustment is applied to this particular
example project, the IROR decreases below 10% and the payout is significantly extended. A
detailed discussion of risk factors and their impact on project economics is beyond the scope of
this article. As the current calculations stand with the assumed taxes, funds, investments, and
revenue interests, the project is unattractive to the western investor.

Additional calculations are made for this same project to show the sensitivity of 1) export
tax variations, and 2) differences in before-payout revenue interest. The results of these
sensitivity calculations are shown on Figures 3 and 4. Currently the export tax is 21 European
Price Units (EPU's). Figure 3 illustrates how variations in the export tax impact the IROR and
the payout. As an example, if the export tax is decreased to 10%, the IROR increases from
11.8% to 31.9%, and the payout reduces from 8.6 years to 6.0 years. After applying a risk
adjustment factor to the project, the 31.9% IROR decreases to 20% -25% depending upon the
risk criteria being used by the company. A risk adjusted IROR of about 25% is the threshold for
project approval for many western companies. For this example, these economics are favorable
and the incentive is to invest in the project provided the export tax is reduced.

An alternative to decreasing the export tax in order to improve project economics is to
increase the western before-payout revenue interest (Figure 4). By increasing the revenue
interest, the western partner receives more Cashflow in the initial years of the project. This
additional cash decreases the payout time and increases the IROR. As an example, by adjusting
the revenue interest before payout from 75% to 87.5%, the IROR increases to 18.3%. While this

improves the economic indicators, the project still does not meet a threshold criteria of
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approximately 25% IROR. For this project, revenue interest before payout must be 100% before

an unrisked IROR of 25% is achieved.
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Table 1: Comparison of Russian and Western Reserve Classification
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