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David Bamford -

I/lcxo,uﬂ N3 TOro ghakTa, YTO HeddTerasoBble PecypcChl
HaLlel nnaHeTbl OyayT BCe eLLe MOSHOLEHHO
OENCTBOBATb Ha MPOTSPKEHN MHOTUX OECATUNETUN
BbITEKAET MHOMOE: BCE 3TO CTAHOBUTCS O4EBUOHBIM,

€CN BHUMATENBHO U3Y4YUTb CaMblii MOCneaHU rofoBoi
CTaTUCTUNHECKMN 0O30P MO MUPOBOWN SHEPTETUKE

koMnaHum BP (BP annual Statistical Review of World
Energy)(1). Takke sBnsieTCs CripaBef/BbIM U TO,

YTO 3HAYMTENBHYIO HYaCTb STOM HedOTV MoKa eLLe
HEOOXOAMMO HalTW, TO N1 B pe3y/isTare OTKPbITUSE HOBbIX
MECTOPOXXAEHWIA, TO SN B Pe3yJbTaTe YCOBEPLLEHCTBOBAHWSA
CYLLIECTBYIOLLIX OTKPbITbIX MECTOPOXAEHNI, TO N B
pesyrnbTare NoBblLLEHVA KOS(dULMEHTa HedDTeoTAa4N
SKCMUTyaTPyEMbIX B HACTOSILLIEE BPEMST MECTOPOXKAEHWN,
TO /1 B pe3ySibTaTe BO3POXKAEHNST MECTOPOXAEHUNA,
3a0pOLLIEHHBIX B HACTOSILLIEE BPEMS.

MNouckn HedTV NpvBedyT Hac B bonee TpyaHble Ans
pPas3paboToK 30HbI C 6ONEE CAOXKHOW re0NOrMen n

Bonee NpobneMHbIMK 3anexamm HeddTn 1 raga, U - eCnm
Mbl HE MPOSIBUM BONbLLYIKD CMEKaSKy - CO 3HAYUTENBHO
Bonee BbICOKMMW 3aTpatamim Ha NOVCKOBO-Pa3BefoYHble
pPaboTbl. 3TO 6bINO Bbl HEMPABUBLHO, W OYEHb OBUAHO,
ecnu 6bl, N0 Mepe TOro, Kak KOMMaHum Ctann Obl
MOBbILLIATb 3aTpaThbl, CTapasiCb NPEOA0NETb CEMOAHALLHMNN
cnag, OHW B pe3ynbTtate Ao6biBany 6bl MEHbLIME OO BHEMbI
HedTW B CUy TPYOHOPA3PELLMMbIX NPo6nem

1 6e3yaep>KHbIX LieH N0 00CNY>XMBaHUIO

HeMTSAHbIX MECTOPOXOEHUI!

Ha akcnnyatnpyemMbix B HACTOsILLEE BPEMS
MECTOPOXKAEHNSAX AaHHblE (hakTbl TPaAHCHOPMUPYIOTCS

B TO, YTOObI MpuaymaTb 1 paspaboTatb Hanbonee
3(hEKTMBHbIE N PEIYNBTATVBHBIE CMOCOOLI HAXOXKAEHMIS
1 NMoNyYeHNss AOMONMHUTENBHOM HedDTN. B KOHLE KOHLIOB,
CYLLIECTBYET CTapas NOroBopKa, KoTopas rnacuT:
«Camoe nyullee MecTo, rae cnegyeT Uckatb HedTb — 3TO
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I\/l uch is made of the fact that the oil & gas resources
of our planet will last many more decades: this

is evident if one digs into the most recent BP annual
Statistical Review of World Energy(1). It is also true that
much of this petroleum still needs to be found, whether
in new discoveries or upgrades of existing discoveries
or increases in the recovery factor of currently
producing fields or even in the resurrection of

currently abandoned fields.

Finding Petroleum in the future will take us to tougher
areas, more complex geology, more difficult reservoirs
and, unless we are very smart, much higher finding

Costs. It would be wrong, ironic and a great shame if, as
companies increased expenditures coming out of the
current downturn, they find less barrels and molecules due
to tough problems and rampant oil field service prices!

In currently producing fields, this translates into inventing
the most efficient and effective way of finding additional
petroleum. After all, there is an old adage which says “the
best place to look for petroleum is in a producing field!”.
in technical terms, this equates to increasing ultimate
recovery factors from where they might be perceived to
be today, say 25-30%, to 60 or even 70+%.

In my opinion, for many oil & gas companies the best way
to do this will be to simply adopt The Digital Oil Field in all
its aspects. For some excellent insights into this concept,
| refer you to a presentation(2) by David Latin of BP. You
can also find a detailed description of BP’s Field of the
Future® concept on the company’s web-site(3).

However, there is a risk that in the current economic
climate, installation of a Digital Oil Field, entailing heavy
upfront capital expenditure for long-term operating
benefit, may be seen as an expensive luxury. This is an
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EXPLORATION M

OENCTBYIOLLIEE MECTOPOXKAEHNE!»; C TEXHNYECKON TOYKM
3PEHVA STO NOAPA3YMEBAET YBENNHEHNE KO MDULMEHTOB
KOHEYHOWM He@TEOTAa N, C TOrO YPOBHS, KOTOPbIN MOXET
BOCMPUHMMATBLCS Kak 0BbI4HbIA B HACTOSILLIEE BPEMS,
ckaxxeM - 25-30 %, go 60 nnm gaxke 70+ %.

C MOEW TOYKM 3peHms, AN MHOMMX HedhTera3oBbIxX
KOMMaHWA HauMyyLWLnM crnocoboM OOCTUMHYTb 3TOrO
ByOeT NPOCTOE MPUHATUE Ha BOOPY>KEHWE KOHLEeNLUmn The
Digital Qil Field (PazpaboTka HEPTAHBLIX MECTOPOXKAEHWIN
C UCMNOJIb30BaHMEM LIMDPOBBIX TEXHOSIOMMIM) BO BCEX €€
acnekTax. [na uenen onpeaeneHHoro 6onee rnybokoro
MOCTUMKEHNS STOWN KOHLIENLUMM S OTCbiNaro Bac K
npeseHTaunn(2) dssuaa JlatuHa n3 komnanum BP. Bebl
MOYXKETE TaKXXe HaTU AeTanbHOW OncaHmne KOHLIeMLWn
komnaHun BP - Field of the Future® (MecTtopoxxaeHue
ByayLiero) Ha Beb-cante kKomMnaHun(3).

OpnHako, UMEeeTCst PUCK TOro, YTO MPW CEroaHALLIHEM
SKOHOMMHYECKOM KIMMaTE peanm3aLs KOHLENLWN

Digital Qil Field, npeanonaratolas obpemeHuTeNbHbIE
npeaBapuTeNbHble KanuTasbHbIe 3aTparbl B LIENsX
obecrneveH st oNrOBPEMEHHbBIX BbIrO OT SKCMyaTaumm,
MOXET NOKa3aTbCs JOPOrOCTOSALLEN POCKOLLLIO. Takas
TOYKa 3PEHUS MOHATHA, ecnk, Bofee Toro, He NpUaHaTb

€€ B MOJHON MepPEe Pas3yMHON: CErOOHS Mbl MEPEXMBAEM
«TSHKENbIE BPEMEHA», HE MOTOMY, YTO LiEHbI HA HE(Tb U ras
HaxoOATCs Ha 6e3pacCyaHO HU3KOM YPOBHE, a MoToMy, YTO

GE Energy

Mbl TDATUM HALWY SHEPr Ko,
YTOObI C3KOHOMNTL Bawy.

B nepsyto ouepeab 3KoHOMUUeCKds 3¢pdeKTUBHOCTb. Ho K TOMY 3Ke U 3aWUTA OKpy>Katowen
cpeabl. C NOMOWLbIO ra308bIX ABUratenet Jenbacher GE npeobpasyeT NnonyTHbIN HEPTAHOW ras,
ABNAIOWNIACSA UEHHBIM NPUPOAHBLIM PECYPCOM, B 3HEPruio. TakM o6pasom, bnaroaaps nonyde-
HUIO 3NEKTPUYECTBA 1 TENNA HA MeCTe 3KCNAYATAUW, 3TO NPeACTABNAET COBON 3aMeYaTeNnbHYI0
BO3MOXHOCTb CIKOHOMWTb 3ATPATHI HO AOCTABKY AN3ENbHOIO TONAWBA B YAANEHHbIE MECTHOCTH.
KpoMme Toro, 370 ABNSETCA OTINYHBLIM CNOCOBOM CHUKEHS BbIGOPOCOB YINEKVNCNOrO ra3d, KOTopble
6b1nn Bbl HAYe Pe3ynbTaTOM MCNONL30BAHKS AN3ENBHOIO TONAWBA.

Bonee NoApO6HYI0 MHPOPMALUMIO O HALWWX YHUBEPCANbHBIX ABUrATENSX Bbl HANAETE HO CTPAHULE
www.gejenbacher.com

GE imagination at work

GE Energy Jenbacher gas engines Austria (Headquarters) 6200 Jenbach T +43 5244 600-0 F +43 5244 600-527 jenbacher.russia@ge.com

understandable if not entirely sensible view point: we

are in “Hard Times”, not because oil & gas prices are
desperately low but because the lesson we have learned
from the volatility of the last 12-18 months is that future
oil & gas prices are desperately uncertain. Nonetheless,
the right question is — how do we dramatically reduce
the costs of the Digital Oil Field so that installation makes
sense at (almost) any oil or gas price?

Let’s focus on one of those technologies that is especially
relevant to the recovery factor question, namely seismic
monitoring. How could we ensure that it makes economic
sense to shoot 3D seismic — and repeat 3D, also known
as 4D - on any producing oil/gas field in Russia and the
FSU? Drawing on lessons from the proliferation of 3D
seismic technology in the 1990’s, the key seems not to
attack prices directly but to focus on significant reductions
in cycle-time, that is, the time between planning a survey
and obtaining a useful sub-surface interpretation that finds
areas of un-swept petroleum. In other words, faster led,
and will lead, to cheaper and better.

It seems pretty clear how not to do this. Old-fashioned
onshore acquisition techniques, involving cutting swathe
after swathe through the tundra or the wheat fields and
armies of men lugging vast quantities of cable around,
up mountains, across roads and rivers, through swamps,
seem like — and should be - a thing of the past, on
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N3BMIEHEHHBIM HaMW 13 PE3KUX KONIEGaHNIA KOHBIOHKTYPbI

B nocnegHme 12 — 18 MecsLEB YPOKOM ABNSAETCA TO, YTO
OyayLUme LeHbl Ha HedTb 1 ra3 6e3paccygHO 3MEHUMBDI.

V1 Tem He MeHee, NpaBuibHbIN BOMPOC 3BYHUT TaK — Kak Ham
CyLLIeCTBEHHO CHU3KTL 3aTpaTsl no Digital Oil Field ¢ Tem,
YTOObI peann3aums 3TOM KOHUEMUMX UMeNa CMbICA Mpu
(mo4Tu) NoBbLIX LieHax Ha HedTb 1 ra3?

[aBarnTe cocpenoTo4rm Halle BHUMaHWe Ha O4HOM

13 TEX TEXHOMOMIM, KOTOPast UMeeT 0COB0E OTHOLLIEHNE

K BOMpoCy koadduupmeHTa HedTeoTaaqm, a IMEHHO

- CEMCMNHECKOM MOHUTOPUHIE. Kak Mbl MO Obl
rapaHTUPOBaThb TO, YTO C SKOHOMUYECKOWN TOYKN 3PEHNS
OyLeT MMETb CMbICA MPUMEHSTTb 3-MEPHbIE CENCMMYECKIE
CPEACTBA — 1 MOBTOPHbIE 3-MEPHbIE, TaKKe N3BECTHbIE
KaK YeTblpexmMepHble — Ha IIO6OM AENCTBYOLLEM
HedhTerasoBOM MECTOPOXXAEHM B Poccun 1 mnaBy4mnx
cucTeMax 41 [obblHM, XPaHeHUs 1 OTIPy3ku HedpTn? Ecnm
OMMPAaTLCA Ha YPOKM, N3BEYEHHBIE U3 PaCIPOCTPaHEHNS
TexHonorum 3D seismic B 1990-x rogax, Knko4om 30ecb
KaDKETCS He HeMoCcpeacTBeHHasA 6opbba ¢ LieHamu, a
COCPEefOTOHEHNE YCUMUIA Ha CYLLIECTBEHHOM COKPAaLLEHNM
NPOOOKUTENBHOCTY LKA, TO ECTb, BPEMEHN MEXTY
3TanoM MiaHMPOBaHWST PasBeaK/ U MOTyHEHNEM MOME3HOrO
NpeAcTaBneHns/paclundPOBKN AaHHbIX MO MnacTam, rae
pacrnonaratoTCsa HETPOHYTbIE 3anexxu HedTw. Jpyrimm
cnosamu, bosee BbICTPOE MPOBEAEHME PabOT NUMESO,

1 ByOET UMETH CBOMM PE3YNETATOM YOELLEBEHNE U
yny-ileHe. CoBEPLLEHHO OYEBUAHBIM MPEACTaBAAETCH
TO, KaK BCe 3TO [eNarb He cnedyeT. YCTapeBLUve
METOOVIKM MOMEBbIX PabOoT, BKIMFOHAKOLLIME U3bICKaHWS C
MPOXOXAEHEM LU 3a LLaroM Mo TyHAPE WK MLLEHNYHBIM
nonaM, 1 LebIMA apMUSIMA JIIOAEN, BOMOKYLLIMX
HECMETHbIE KOTMHECTBA Kabenen Ha Kpy4m, Yepes [oporv
1 pekn, No 6o10TaM — BCE 3TO BbIMIAONT 1 HE AOSDKHO
BOCTIPUHUMATBCA MHAYe, YeM — peaiin MPOLLIONO, C TOYKM
3peHnsa 3pdEKTUBHOCTI, PEIYNBTATUBHOCTA 1 OXPaHbl
TPYZa, OKPY>KaroLLEn cpedpl 1 TeXHMKa 6e30MacHOCTU.
AHanorn4HeIM 06pa3oM, 06eCNEHMBAIOLLINE YBTPABLICOKOE
pagpeLLeHe METOONKM — BHE 3aB1CMMOCTU OT TOrO,
HACKOJTbKO YHUKABHBIMU CHUTAIOT UX UX CO3AATENN

— TaKkKe He BbIMIAAsaT MyTeM /19 PELLEHVS BOMPOCa, XOTS
1 BbL110 Bbl MHTEPECHO YBUAETL 3aBEPEHHbIE MyDMKaLm
COMOCTaBMEHNI BPEMEHN LKA 1 3aTpaT 13 pacHeTa Ha
KBaApaTHbI KUMIOMETP, HaNpUMep, B HTEPHETE.

BmMecTo 3TOro Mbl 4OMKHBI 06paTUTL CBOM B30OP Ha
6ecnpoBoaHble, beckabenbHble CUCTEMbI, MPeaaraemble
TakMK nocTaBLLvkamn, kak ION(2), OYO Geospace(2)
nnu iSeis(2), 1 Ha HOBaTOPCKUN MOAXOA K UCTOHHMKAM,
npeanaraembin Vlenom [xekom(2). A cobpan
OOKYMEHTasbHbIE CBUAETENBCTBA MO YNOMSIHYTOM
paHee opdLuopHon cTatuctrke 3D B MOATBEP>KOEHME
TOr0, YTO MHTEHCMBHOE COCPEAOTOYEHME YCUTNIA Ha
TOM, YTOObI BbIMOHATL PaboThl BbICTPee ByaeT UMETH
CBOVM pe3y/ibTaToM yAelleBAeHMe (CyLLECTBEHHOE
CHWKEHWe cebeCTOMMOCTU EAMHNLbI MPOAYKLM),

4YTO B CBOIO 04epenp O3Ha4aeT To, YTO byaeT
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efficiency, effectiveness and HSE grounds. Likewise,
ultra-high-resolution techniques — no matter how
unique their inventors might think they are — do not
seem to be the way forward either, although it would be
interesting to see authenticated cycle-time and cost/sq
km comparisons published, perhaps on the InterNet.

Instead, we should be looking to the wireless, cable-
less systems on offer from ION(2), OYO Geospace(2)
or iSeis(2), and the innovative approach to sources
advocated by lan Jack(2).

| have documented evidence from the previously
mentioned offshore 3D history that an intense focus
on doing things faster will lead to cheaper (dramatically
reduced unit costs), in turn meaning that many more,
bigger, 3D surveys will be commissioned(2).

Contractors should therefore see this as a golden
opportunity to take part in the dramatic growth of
onshore 3D and 4D rather than as a threat to their
established systems.
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Field_of_the_future.pdf

obecnevmBaTLCS MHOXECTBO JOMOSHUTENBHBIX, 6onee
MacLUTabHbIX TREXMEPHbIX pasBenok 3D(2). B aton
CBA3M NOAPSAaHbIE PUPMbI JOMKHBI PaccMaTprBaTh BCe
3TO B Ka4eCTBe ONecTdALen BO3MOXXHOCTU 413 TOrO,
YTOObI MPUCOEOVHNTLCS K MEPEXMBAIOLLIEMY BYPHbBIV
POCT HarnpasEHNIO MO TPEXMEPHOW N YETbIPEXMEPHON
pa3BefKe, a He pacLieH BaTh 3TO HaNpPaBaeHNe Kak
Yrpo3y A5t CBOMIX YCTOSBLUMXCS CUCTEM.
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IuHoBaliuyu B 1eiCTBUN

uHOBauuy Ha npoTskenun 40 net

Komvmanmsg ION TpammimoHHO MpefjlaraeT MHHOBAIMOHHBIE pellleHus . B 1968 r. Mbl ocHOBaym HEGOJIBIIIOE
TIPEITIPUSTIE TIO M3TOTOBJIEHNIO BJIEKTPOHHOIO 0B0PYIOBAHMS I HA3EMHOM CEICMOPA3BEIKY, BIIOCIIENCTRIN
DPACIIVPYB AaCCOPTUMEHT IPOOYKIMYU M [0 MOPCKOr0 060PYIOBaHMS. VIMEHHO MBI BBITYCTVIM HA DPBIHOK TaKue
cucTeMsl, Kak System Two, FireFly, maTunku VectorSeis. Hartm HapeskHbIe CEICMOITPMEMHIKY, BUOPOUCTOYHUKIA
1 Ha3eMHBIE perucTpupytoime cucreMbl ARIES mpu3HaHb! CTaHIAPTOM B OTpacm. KpoMe Toro, Mbl ITpOMU3BOIUM
caMoe COBpPEMEHHOe OOOPYAOBAaHME [JIT OCHAIEHNWS CEeMCMOPa3BeOOYHBIX CYIIOB, BKJIIOYAs MOPCKUE
OYKCUPYEMBIE KOCBI, CUCTEMBI HABUTAIN U TTO3UIIMOHMPOBAHNS, @ TAKKe CUCTEMBI YITPABJIEHUS U KOHTPOJIL. Bam
HEOoOXOIMMO IIPOBECTM CEICMOCHEMKY Ha [HEe Mopd? Mul mpemaraeM cucteMy VectorSeis Ocean u yciyru
xommanym RXT, HAIIero napTHEPa, 3aHVMATOIIEr0CS CECMIYECKUMI UCCTIEIOBAHMAMIA. MBI — CPEZIV JIAEPOB 10
00paboTKe MaHHBIX HAZEMHOM M MOPCKOM CEMCMOpasBEeIKU U 37eCh, B Poccum, MpemjiaraeM YCIIyTU IIpu
COTPYOHMYECTBE C HAIlMM TAPTHEPOM, KOMIaHmel Jlapreo. XOTWUTe BBIATM HA MEXOYHAPOOHBIA YPOBEHB?
BocnomnbayitTrech Halmmm 6uOJIMOTEKaMI CEMCMIMECKIX HaHHBIX BasinSPANS, koToprle BaM faayT IIEJIOCTHYIO
KaAPTUHY CBEPXTIIYOOKUX PAa3pPe30B. BO3HUKII CJIOKHOCTY ITPY IPOBSAEHUM CEeiCMUIECKIX paboT? MBI XOTUM
OBITh IEPBBIMY, K KOMY BBl 06paTnTeCh

iongeo.com/russia
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