Production Capacity Transformation

Oasuna bamdopa

David Bamford

B nocneaHue rogbl Temnbl pocta Jobblun HedpTU B
Poccun cHuaunucb ¢ aBy3HadHbIX umdp B 2003 rogy

[0 Bcero nuwb 2% - B npowwniom. MpuunHon nogobHoro
“Byma” cTano npexae BCero ycuneHne akTMBHOCTU

B 3anagHon Cubupu, nepBomM He(PTAHOM pervoHe,
OTKPbITOM 1 pa3paboTaHHOM eLle B COBETCKYHO JrOXY.
MpryMeHeHMe HOBbIX TEXHONOrUIA NO3BOMAIO YCKOPUTb
AVHaMUKY pocTa Ao6bl4n, HO Tenepb 3TOT POCT A06bIHK
B 3anagHon Cubnpu 3amegnaeTca.

Ecnu PoccmAa nnaHnpyeT nogaepXxusarb NpexHue
nokasarenu ypoBHsA A06bIYN, TO ECTECTBEHHbIM U
€OMHCTBEHHbIM BapuaHTOM AJ1A Hee OCTaeTCA OTKPbITUE,
pasBenka 1 0OCBOEHWE HOBbIX Mowaaen, Hanpumvep,
nyTem pacnpocTpaHeHna AOCTWMXKEHNI B 3anaaHomn
Cubuvpwn, Ha ceBep 1 Ha tor (Aman n YBart) unm nytem
pasBuTMA NepBbix ycnexos B BocTouHon Crbupn.

Ho cywecTByeT u ewwe oanH cnocob: NpusHaTs,

YTO TEXHOMNOrMK, NPUMEHABLUNECA B NOCNenHee

BpemA Ha MecTopoxaeHuAx 3anagHon Crnbupm

N TaK NOMOXUTENbHO OTPa3nBLUMECA HA TEMMax

pocTa gobbl4u, OTANYATCA OT NEPefoBOro OnbITa,
1cnosnb3oBaHWe KOTOPOro BCe eLle MOrmo Obl
CrnocobCTBOBATL YBEIMYEHUIO 3anacoB U 3a CHET 3TOro
(no KparHen mepe, TEOPEeTUYECKN) — NPeobpa3oBaHNAM

106 | ROGTEC

Russia’s oil production growth has slowed in recent
years, from double digits in 2003 to just 2% last year.
The ‘boom’ came mainly from reinvigorating the West
Siberia area, first discovered and developed in the Soviet
era. Application of more advanced technology allowed
production profiles to be increased but West Siberian
growth is now slowing.

If Russian production levels are to be maintained, of
course one option for Russia is to open, explore and
develop new areas, for example by extending West
Siberian success to both the north and the south (Yamal
and Uvat) or building on early successes in East Siberia.

However, an additional option for West Siberian fields is to
recognize the distinction between the recent application of
those technologies which have successfully transformed
production rate, and the use of “Know How” which could
still lead to an increase in reserves and hence, at least
potentially, to a transformation in production capacity.

By and large, the application of technology, in the form of
for example:

* Well Construction, especially Directional and/or
Underbalanced Drilling



B CTPYKType L00ObIBaOLLMX MOLLHOCTEN.

B o6Liem v Luenom, NpMmMmeHeH1e Takoro nepenoBoro
onbITa, HaNpMMep, B CrieaytoLwmx obacTAx

CTponTenbCTBO CKBaXXMH, B OCOBEHHOCTM HAKJIOHHO-
HanpaBneHHbIX, a TakXke BypeHua ¢ oTpuLaTenbHbIM

nepenagom oaBneHuA

PaboTtbl rmbkmumm HKT

3akaH4nBaHue

MexaHnyeckana obpaboTka

Bbi3oB npuTOKa, paspbIB Nnacta, XMMpeareHTbl 1 T.4.
MexaHnsnpoBaHHaA fobblya

MpocTo BedeT K NpubnmXeHno CPOKOB Havana nobbiun
YK€ CyLEeCTBYIOLUMX 3anacoB, KOTOPbIE B MPOTUBHOM
cryyae He 6yayT NCnonb30BaTbCA eLle AoNroe BpemMs.

B camom pene, 4pe3mMepHO SHeprnyHoe “BblkaynsaHmne”
CYLLECTBYIOLLMX 3anacoB MOXET, B KOHEYHOM CHETE,
NPMBECTU K MOBPEXAEHNIO MECTOPOXKAEHUN, HANPUMEP,
K Mpe>xaeBpeMEHHOMY MPOPbIBY BOAbI, & 3HAYUT, K
COKpaLLEHMIO MPOMBICIIOBbIX 3anacoB. [oaTesep>xaeHnem
3TUX coobpadkeHuin cnyxkart npumepbl CayaoBCKon
Apasun (CumMmMOHC, “3akar B nycTbiHe’, 2005 T.).

W HanpoTwuB, n3y4eHne nccnenoBaHuii cnyvyaes

pocTa 3anacoB MO3BOMAET cAeNnaTb 3aK/IyeHme,

YTO OCHOBHOW MPUYMHON TOMY ABMAETCA UMEHHO
npuMeHeHne nepefoBoro onbita. Mpueeay npumep Tpex
ctaten ObwectBa NHxxeHepoB-HedpTaHnkos (SPE):

B 1993 roay, komnaxum “BP” n “Arco” (C3abo n Menepc,
Cobpanne SPE 3anapgHoro PervoHa 1993 r.) B cBOem
paboTte “UcTopua paspaboTKu 1 NepCnekTnBbl”

onucanun UCTopuio mectopoxaeHua lMNMpyaxo-bain,
KPYMHEMNLLEro 3KCNIyaTUpyHOLLErocA MECTOPOXAEHMA

B CeBepHon AMepuke. Ha TOT MOMEHT cuMTanoch, 4To
MEeCTOpPOXAEHNE pacnornaraeT 3anacamm, Kak MUHUMYM
Ha 25% NpeBbILatoLLMMN NEPBOHAYasLHYHO OLIEHKY. B
3TON paboTe TakXe AaeTCA KpaTkoe onmcaHme oTAeNbHbIX
Ba)KHEMNLLNX COObITUI, B pe3ysbTaTe KOTOPbIX MPOM30LLI0
noBblLLeHMe KoapduumeHTa HedpTenseneveHma. CobbiTuA,
npvBeALLne K TakoMy pocCTy, 6bIniv NOArOTOB/EHDI
NPOLIECCOM HEMPepbIBHOMO HabNOAEHNA, UHTeppeTaumm
nokasareneu aKcnnyaraumm MeCTOPOXAEHUA, ynpaB/ieHnA
MHOXECTBEHHbIMU MEXaHU3MaMmn KOMNeKTopa,
3(h(heKTUBHOIO UCMONL30BaHMA PECYPCOB rasa, a Takxe
MPOLIECCOM 3KCMyaTaumn CyLLECTBYHOLLEN MPOMbICIIOBON

WHGOPaCTPYKTYpbI.

Ha mecTopoxxaeHum MNpyaxo-ban ncnonssosanmcb
YyeTblpe OCHOBHbIX Npouecca HePTEN3BNEYEHNA:
paclumMpeHne ra3oBon Wanku/rpaBuTaumoHHoe
OPEHVPOBaHne, 3aBOAHEHME, HAarHeTaHne B nnacT
CMELUMBAIOLLMXCA C HEDTHIO XXNOKOCTEN, a TaKkxKe
obpaTHOe 3akaynBaHue rasa. HenpepbiBHOE
yrnpasfieHre 3TMMmM npoueccamun 1 aHanns nokasatenen
aKcnslyaTaumm MecTopoXXAeHNA NO3BOAWIN ONPEAENNTL
nepcneKkTMBHbIE 06BEKTLI AanbHENLEN pa3paboTKM.

Coiled Tubing Operations

Completion

Mechanical Operations

Stimulation, Fracturing, Chemicals etc
Artificial Lift

leads simply to existing reserves being produced earlier
than otherwise would be the case. Indeed, over-vigorous
“pulling” on existing reserves can ultimately lead to
damage to a field, for example to premature water
breakthrough, and hence to a reduction in field reserves.
Saudi Arabian examples illustrate these points (Simmons,
Twilight in the Desert, 2005).

In contrast, reviewing studies where increases in reserves
are demonstrated, the application of “Know How” seems
to be key. | illustrate this with 3 SPE papers:

Back in 1993, BP and Arco (Szabo & Meyers, SPE
Western Region Meeting, 1993) described the
“Development History and Future Potential” of the
Prudhoe Bay Field, the largest producing field in North
America, then expected to yield at least 25% more
reserves than estimated at start up. Their paper briefly
described the history of the field and some of the key
developments that had taken place which had contributed
to improved recovery efficiency. These incremental
developments resulted from a process of continuous
surveillance, interpretation of field performance,
management of multiple reservoir mechanisms, efficient
utilization of the gas resource, and exploitation of the
existing field infrastructure.

Four dominant recovery processes were at work in
Prudhoe Bay: Gas Cap Expansion/Gravity Drainage,
Waterflood, Miscible Flood, and Gas Cycling. Continuous
management of these processes and analysis of field
performance had led to identification of attractive targets
for further development.

Even in 1993, Prudhoe Bay was seen by many as a
mature oil field on an inevitable and irreversible decline.
However, the major Owners (who included Exxon) in
Prudhoe Bay had continued to pursue incremental
developments to mitigate decline and supplement proved
reserves. Unit technical studies were (and are) typically
done in multi-company, multi-disciplinary work teams.
The pooling of resources, experience and knowledge in
this manner enabled efficiency gains and promoted the
sharing of ideas and best practices.

In 2004, ExxonMobil (Wilkinson and others, SPE
International Conference, 2004) described “Lessons
Learned from Mature Carbonates...” based on three
long-life fields in the USA (the Jay, Salt Creek and
Means Fields), exemplifying the benefits achieved by
a continuous process of data collection, studies, and
systematic application of available technologies. The
example fields ‘will achieve a range of incremental
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[axke B 1993 rogy mHorue nonaranu, 4to lMNMpyaxo-ban
— 3penoe MeCTOPOXKAEHNE B CTa AN HEN3BEXXHOIO

1 HeobpaTMMOro NCTOLLEHMA 3anacoB. Tem He

MeHee, KpyrnHenwmne CO6CTBEHHNKM (Cpean KOTOPbIX

— komnaHua “”OkcoH”) Mpyaxo-ban npogomkanm
[obypuBaTb MECTOPOXAEHNE, YTOObI KOMNEHCUPOBATb
nageHne Jobblum 1 N3BeYb JOKa3aHHbIe 3anachl.
Kak npasuno, rpynmnbl, COCTOAWME N3 CNELManncToB
pPasnu4HoOro NpomnA N3 HECKONbKMX KOMMaHUA BEN1
(v BeoyT) obLuMe TEXHUYECKME UccnenoBaHua. 3a cueT
06beaNHEHUA PECYpPCOB, 3HAHWI U OMbiTa UM YAAN0Ch
[06buTbCA NoBbIWEHMA NokasaTtenen 3eKTUBHOCTMW.
3TO cTano Bo3MOXHbIM 6riarogapA 06MeHy OMbITOM,
METOLOMOTMEN N UCTIONB30BaHNIO MPUEMOB, AAOLLMX
Havnydwme pesynbTarhbl.

B 2004 rogy komnanma “OkcoHMobun” (VMNKUHCOH

n gpyrue, mexxayHapoaHaa kKoHdpepeHuma SPE B

2004 rogy) Ha OCHOBE [aHHbIX C MECTOPOXAEHWN

B CLLA ¢ anvMTenbHbIM CPOKOM 3KCryaTaumm
(mecTopoxaenna [bxen, Cont Kpuk n MuH3), Hanmcanm
paboTy “YpoKu nsyyeHma 3penbix KapboHaToB...),

B KOTOPOW Ha npyMepax npounncTpmposani
nperMMyLLecTBa, KOTOpble Aat0T NOCTOAHHbIA cbop
[AaHHbIX, NCCNEeoBaHMA N CUCTEMATUYHOCTDL B
NPVUMEHEHNN NMEIOLLIMXCA TEXHONOMMIA. Ha yKasaHHbIX
MECTOPOXAEHNAX YAaN0Ch AOCTUYb NpUpocTa
Ko3a(hpmumeHTa HehTEN3BNEYEHNA B AnanasoHe oT 8 Ao
20% OT reonorM4ecKnx 3anacos........ Cwnctematnyeckmn
N KOMMJIEKCHBIN MOAX04 K YNPaBAEHNIO KONJIEKTOPOM
ncnonb3oBasncA Anda NOHUMaHNA OCHOBHBIX (PU3NHECKUX
CBOWICTB FOPHbIX MOPOA M TEKYUMX Cpen KaXKaoro
KOMMEKTOpPa, a TakXe OCHOBHbIX NapaMeTpoB,
B/IMAIOLLMX HA NoKasarenu ero paboToi........ B xone
nabopaTopHbIX NCCIE[0BaHNI, OMbITHO-NPOMbICIIOBbIX
UCMbITaHU/ U NP peanm3aummn Ha NPOMbICIIax KOMMaHWA
“OkcoHMobun” 3anoxuna 6onbLyto 6a3y 3HaHUN O
NpoeKTax BTOPUYHON U TPETUYHON O00bIYUN.

B 2005 rogy Heckonbko aBTopoB SPE (Moynac w

Apyrue, BbiCTaBKa no HedTu, rasy n sHepreTuke
“Offshore Europe’, 2005 roa) onucanu npobnembl
yrnpaBneH1A KONNeKTopamm, CBA3aHHbIE ¢ paboTon Ha
mecTopoxaeHun MarHyc B CesepHom Mope. MarHyc

— BbICOKOMPOM3BOANTENIbHOE MECTOPOXAEHME, HE(DTb
Ha KOTOpOM Ha4danu gobbisaTtb B 1983 roay. Nepwopg,
NMKOBOM A06bI4M MECTOPOXAEHUA ¢ ypoBHeM 150 TbicAYy
CTaHOapTHbIX 6appenen HedTH B CYyTKU 3aKOHYMICA

B 1995 roay. C uenbio NpMoCTaHOBKN UCTOLLEHMA, MO
OKOHYaHWK 3TOro nepvoga NPUMEHANNCH PasfNyHble
METOAbI yrpaBneHnAa KonnekTopom, n K 2005 rogy, nocne
yBenMyeHnA HedhTeoTAaumn 3aKaykom rasa, 06 bembl
[o6blun HedhbTn cHOBa cTanu pacTu, a B byayLuem, 3a
cyeT bypeHuA [oMNONMHNTENbHBIX CKBaXKUH B Apyrue
MecTa KOMneKTopa, NnaHnpyeTcA noaaepxmearb
3Ha4YMTENbHBIN YPOBEHb A00bIYM HEPTU ‘BCE creayoulee
AecATuneTve n gaxe gonblwe’ Ha atom 6oratom
BO3MOXHOCTAMW MECTOPOXKAEHUN TaBHON 3adaden
CcUMTaNoCh ONpeaesieHne o4epeqHoOCTM 06 bLEKTOB
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increases in the recovery factor of between 8 and 20%
OOIP........ A systematic and integrated approach

to reservoir management has been employed to
understand the basic rock and fluid physics of each
reservoir and the key parameters that impact reservoir
performance........ ExxonMobil has established a
large knowledge base of secondary and tertiary
project experience at the laboratory, pilot-test and field
implementation stages!

In 2005, several SPE authors (Moulds and others,
Offshore Europe, 2005) described reservoir
management issues associated with the North Sea
Magnus Field. Magnus is a high productivity field from
which oil was first produced in 1983 and for which the
production plateau of 150mstbod ended in 1995. Post-
plateau, a variety of reservoir management techniques
has been used to arrest decline and by 2005, through
exploitation of a gas injection EOR opportunity, the oil
rate was again rising and looking ahead, additional
drilling to access more reservoir was anticipated to
maintain significant oil production ‘beyond the next
decade’ In this opportunity-rich field, prioritisation of
drilling targets was seen as key, with EOR wells vying
with infill waterflood targets and extended reach wells to
the (untapped) field periphery. The particular challenge
described (and met) by the authors is that, due to non-
uniqueness, a conventional full field reservoir simulator
history model cannot sufficiently reduce uncertainty on
drilling locations and facilities decision: in fact, future
reservoir processes and performance may be sensitive
to aspects of reservoir description that have little
influence on the history match.

So “Know How” is about integrated, multi-disciplinary
teams, building knowledge, dealing with great
uncertainties, learning from their mistakes: it is acquired
by having explored for, developed, managed and
produced hydrocarbons around the globe and thus is the
preserve of IOCs.

It is not generally available from oilfield service contractors
who may well own some technologies but do not know
how as defined above. In addition, contractors do not
participate independent from their technology — indeed
being paid premium prices for its deployment is part

of the business model which induces them to invest in
technology development in the first place.

Provinces such as Alaska (for BP and Arco), USA Gulf
Coast (for Exxon) and California (for Shell and Exxon),
North Sea (for Shell and BP) have honed company and
individuals’ skills. Another way of saying this is that the oil
& gas industry is knowledge-based, that is, dependent on
people and not simply on technology. And all the signs are
that in the short to medium term there will be a shortage
of appropriately educated and trained or trainable staff. As
I’'ve discussed elsewhere, | believe that a “scramble” for
this resource is under way.
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BbypeHnA, Tak KakK CKBa>KMHbI BTOPUYHON [06bI4N
KOHKYpUpOBanu ¢ 06BOAHEHHbIMW OO bEKTAMU CETKM
CryLLEeHUA N CKBaXXMHaMM C 60MbLUMM OTXOAOM OT
BEpTMKanu, NpobypeHHbIMK K (HEBCKPbITON) nepudepnmn
mMecTopoxaeHna. OCobeHHO CIOXKHOW 3afadqen,
KOTOPYIO onucanu (M pewwmnnm) aBTopbl ABMAETCA TO,
4YTO, B CUJTY HEOAHO3HAYHOCTM, 06bl4HAA NCTOpMYECKan
MOAENb BCETO KOMNEKTOpa MECTOPOXKAEHNA HEe B
COCTOAHWM CYLLECTBEHHO CHU3WUTb HEOMPEAENEHHOCTb
NPV NPUHATUN PELLEHNIA O MECTOMONOXKEHNN BYPOBbIX
NAoWwanoK 1 COOPY>XEHUN: B OENCTBUTENBHOCTMH,
6yayLuMe NPOoLECChl B KOMNEKTOPE M €r0 NPOAYKTUBHOCTb
MOryT 3aBUCETb OT aCMEKTOB OMNMCaHUA KOMNEKTOPA,
KoTOpble crnabo BAMAIOT Ha aganTaumo UCTOPUN.

Takum 0bpasom, NoOHATME “NepenoBo onbIT”
(vnn Tak Ha3bIBaeMbIN “HOy-xay”) — 9TO co3gaHne
KOMMJIEKCHBIX MHOFONPOMUNbHbBIX MCCNEA0BATENBCKMX
rpynn, HakomnsmeHne 3HaHui1, paboTta B YCrOBUAX
BbICOKON HEONPEAENEHHOCTH, U3BNEYEHNE YPOKOB

13 nx owmnbok. MNepenosomn onbIT HapabaTbiBaeTCA

Ha OCHOBE OnblITa reonoropasBenkn, OCBOEHMA,
ynpaeneHua n Aobblum yrnesoaopoaos No BCEMY MUPY
M NO3TOMY AIBNAETCA AOCTOAHNEM MEXAYHAPOAHbIX

HETAHbBIX KOMMaHWA.

Takoi nepenoBon onbIT 0O6bIYHO HENBb3A BCTPETUTL Y
KOMMaHWUIA-CEPBUCHbIX NOAPAAYNKOB, KOTOPbIE, KOHEYHO,
MOTYT UMETb B COBCTBEHHOCTU OTAENMbHbIE TEXHONOTUN,
HO He BMaAEOT ONMUCAHHBIM Bbille NePeaoBbIM OMbITOM.
Kpome Toro, noapAaa4MKm He MOryT ocBoboauTbCA OT
3aBNCMMOCTU OT COOCTBEHHON TEXHOMOMMMW: B CAMOM
[ene, NOCKOMbKY OHW MOMy4YatoT BbICOKWIN [0XO0[ 3a ee
NPUMEHeHNe, 3TO NpeBpaLlaeTcA B CTEPEOTUN BeAEHWA
bu3Heca, KOTOpbI 3acTaBAET X MHBECTUPOBATb
CpeacTBa npexae BCEro B TEXHOMOTMIO.

B Takux pernoHax, kak Anfacka (KomnaHum

“Bputnw MNMetponeym” (BP) n “Apok”), nobepexbe
MekcukaHckoro 3anuea CLUA (komnaHna “OKcoH”)

n Kanndophua (“LLenn” n “3kcoH”), CeBepHoe

Mope (“lLenn” v “Bputuw MNMeTponeym”) komnaHum n
WHXXeHepbl NP1obpen BbiCOYanLLYO KBanndukaumio.
Opyrummn cnosamun, HedpTeraszoBaA OTpacsb CErogHA
OCHOBbLIBAETCA NMPeXKAe BCEro Ha 3HAHUAX, a 3HAYWT,
3aBWCUT OT NOAEN, a He NPOCTO OT TexHonoruu. U
€CTb BCE MPU3HAKM TOrO, YTO y>Ke B Griv>kanem n

He CTOMb OTAaNeHHOM Byaylem BO3HUKHET aednunT
06pa30BaHHbIX 1 06y4YEHHbIX UK 0byYaeMbIX KaapoB.
B moux ctaTbAx A Bcerga nogyepkmear, 4To 3a Takue
Kagpbl y>ke nget 6opoba.

310 coobpaxkeHne HMKaK He ymanaeT BaXXHOCTMH
BNUAHNA TEXHOMOMMYECKUX JOCTUXKEHWUN.

Bbipaxkafacb NPOCTbIM A3LIKOM, MEXAYHAPOAHbIe
HedpTAHbIE KOMMAHWUM MPUMEHAIOT TEXHONOrMK Ha
BHOBb BCKPbIBAEMbIX 1 Y>KE IKCMyaTUPYIOLLMXCA
MECTOPOXAEHMAX, HTOObI:
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This argument does not of course dismiss the important
impact of technology.

In simple terms, I0Cs apply technology to developments
and producing fields to:

a) Image what's there
h) Reach what’s there
¢) Extract what’s there

The last ten years have seen dramatic developments in
the use of seismic technology, specifically 'time-lapse’ 3D,
otherwise know as 4D, to Image fluids within reservoirs.
This technology — involving conventional surface-towed
sources and streamers — has transformed reservoir
management from its previous situation where the main
approach to understanding reservoir dynamics was to
build a 2D or preferably 3D simulation model based on
relatively long-term production history (oftentimes an epic
labour of love somewhat akin to the building of the Grand
Mosque* in Cordobal).

The North Sea has been greatly impacted by 4D
technology but perhaps an even greater impact will come
in deep-water fields where wells are very expensive and
thus any increase in certainty as to fluid movement is
exceptionally valuable.

This said, it would be facile to assume that what is

done today represents the limit of what is achievable

with geophysical technology, whether in acquisition,
processing or analysis. Indeed, it is widely envisaged that
The Instrumented Oil Field lies in the (near) future with
down-hole

sensors recording seismic and electro-magnetic waves,
and perhaps potential fields (gravity and magnetic), and

seismic and electro-magnetic sources
complementing conventional surface (and sea-bed)
sources and sensors.

Globally, the most significant problems associated with
this vision are:

1. developing sensors and sources that are
reliable down-hole,

2. delivering said equipment to the reservoir, without
interrupting production, and

3. analysing the data to deliver a usable Image.

However, the issue in Russia is this:

By an accident of history, Russian geophysical contractors
are focused onshore, somewhat regional, have relatively
weak technical quality assurance and HSE standards,

no experience of 4D, and little understanding of working
as an integrated part of a multi-disciplinary (reservoir
management) team.



a) M306pa3nTb TO, YTO eCTb B Heapax
h) JoTaHyTbcA 4O TOro, YTO Tam ecTb
¢) /3Bneyb TO, YTO Tam ecTb

3a nocnegHee gecATUNeTME NPON3OLLNM NMOUCTUHE
PEBOMIOLMOHHBIE COBbITUA B 06/1aCTU MPUMEHEHMA
TEXHOMOrMN CENCMNYECKNX NCCNeaoBaHnn, B
0COBEHHOCTM TPEXMEPHOM CENCMOMOHUTOPWHIE,
M3BECTHOM Tak>ke Mo Ha3BaHNeM “YeTbipeXMepHbIX

CencMnYEecKnX nccnenoBaHUn, NpUMeHALLUXCA AnA
NOCTPOEHMA N30O6PAKEHNI KONNTEKTOPOB.

JaHHaA TeXHONornA, 3aKsoyaloWanca B MPUMEHEHUN
TpaauUMOHHbIX BYKCMPYEMbIX MO MOBEPXHOCTM
WCTOYHMKOB 1 CENCMONPUEMHBIX KOC, Npeobpasuna
npouecc yrnpasfieHVA KOINMEeKTOPOM, rae paHblue
OCHOBHbIM CMOCOO0M MOJSlyYeHUA NpeacTaBneHnsa o
OVMHaMuKe KomnnekTopa 6bi10 NOCTPOEHWE ABYXMEPHbIX,
1nm, NpeanoYTUTENbHO, TPEXMEPHBIX MOAENen Ha
OCHOBaHWN OTHOCUTENbHO AOMTOCPOYHOW XPOHOMOMM
[06bI4M (4ACTO CPaBHUMOW C 3MOCOM CTPOMTENLCTBA
CobopHon MeueTn B Kopnobe!).

Ha paspaboTky MmecTopoxaeHuin B CeBepHom Mope
YeTbIpeEXMEpPHaA TEXHOMOMMA OKasasa CyLeCcTBEHHOE
BNMAHWE, HO, BEPOATHO, elle borbLiee 3HaYeHne

OHa 6yaeT umeTb npu paboTe Ha rMy6oKOBOAHBLIX
MeCTOpOXAeHUAX, rae bypeHne CKBaXknH 06xoamTca
KpanHe [opOoro U No3ToMy tobble AaHHbIE O ABUKEHWN
TEeKy4Mx cpes, yBenmumBaroLme BepOATHOCTb YCrexa,
nprobpeTaroT UCKITIOYUTENBHYHO LLEHHOCTb.

C y4eTOM BblecKasaHHOro, Nerko 6bino bl
NPeanonoXnTb, YTO TO, YTO AeNaeTcA CEerofHa,
npeactaenAeT cobomn B reopmnanyeckomn TEXHONOrnm
npeaen BO3MOXHOro — 6yap 70 ¢60p AaHHbIX Unn

nx obpaboTka n aHanus. B camom gene, WMPOKO
NPOrHo3mpyeTcA, 4To (bnmxxanwee) bynyLiee NPMbOPHOro
OCHalleHunA He(bTFlHOFO MeCTOopOXAeHNA 3aKn4vaeTcA B
CKBa>XUHHbIX

AaTymKax, perucTpupyowmx CencMmyeckue n
3MNEKTPOMAarHUTHbIE BOSHbI, & TakXe, BO3MOXHO, NonA
(rpaBUTaLMOHHBIE N MarHUTHbIE), @ TakXXe

CEeNCMUYECKUX U 3NIEKTPOMArHUTHbIX MCTOYHMKAX,
[AOMOMHAKLWMX CO60N TPpaaUUMOHHbIE Ha3eMHble (1
[AOHHbIE) UCTOYHNKN N OATUMKMW.

B cBeTe Takoro cueHapus, Ha MMPOBOM YPOBHE
Hanbonee 3Ha4YMMble NPOBIEMbI COCTOAT B CReayoLEM:

1. paspaboTka HafeXHbIX CKBaXKUHHBIX AaTHMKOB U1
NCTOYHMKOB,

2. [ocTaBKa yKasaHHOro 060pyaoBaHnA B KONMEKTOP
6e3 ocTaHOBKM npoLecca [obblun, a Takxke

3. aHanu3 OaHHbIX C Ues1bio nony4yeHnAa npurogHoro anA
ncnonb3oBaHUA |/|3o6pa>|<eH|/|F|.

Western geophysical contractors have global
onshore and offshore experience, good technical
quality assurance and HSE standards, significant
4D experience, and are used to working with multi-
disciplinary teams. However, with the exception of
WesternGeco via its relationship with PetroAlliance,
they have shown little appetite for, or commitment to,
working in Russia.

There seems therefore to be both a pressing need
and a clear opportunity for a multi-national service
company to bring new geophysical ideas to the
development and production of Russia’s onshore and
offshore resources. A merger between a Russian
contractor and a Western one seems to be called for.

OpgHako npo6nema Poccuu 3aknioyaerca
B crieayowem:

B cuny uctopmyeckux o6CToOATENBCTB, POCCUNCKNE
reofiormyeckme NogpAaYnKM paboTatoT B OCHOBHOM

Ha cylle, TePpPUTOPUANIbHO Pas3po3HEHbl, UMEKOT
OTHOCUTESBHO Crabyto MHXEHEPHO-TEXHNYECKYIO
cucTemy obecneyeHmA KavyecTBa U HA3KUE CTaHaapThl
OXpaHbl Tpyaa, TEXHUKM 6e30NacHOCTU U OXpaHbl
OKpY>KatoLLen cpeabl, He UMEIOT onbiTa paboThbl €
YeTbIPEXMEPHOW CENCMMKON M NJI0XO MOHUMAIOT MPUHLMN
paboTbl B cocTaBe 06beAMHEHHBIX MHOTONPOMUIbHBLIX
rpynn (ynpaeneHna paspaboTKoW KONeKTopa).

3anapgHble reonornyeckue noapAaYMKN MMEIOT ONbIT
paboTbl No BcemMy 3eMHOMY LUAPy, Kak Ha cylue, Tak u
Ha MOpe, XOPOLLYH UHXKEHEPHO-TEXHUYECKYIO CUCTEMY
obecrnedeHns Ka4yecTBa U BbICOKUE CTaHAapThI
OXpaHbl Tpyaa, TEXHUKM 6e30NacHOCTU U OXpaHbl
OKpY>KatoLLen cpebl, 3Ha4YMTeSbHbIA OMNbIT B 0611acTu
06paboTKU AAHHbBIX YETBIPEXMEPHOW CENCMUKN 1
NpuBbLIKNY paboTaTb B COCTaBe MHOronpotusibHbIX
rpynn. OgHako, 3a UCKJTIOYEHVEM KOMMaHWK
“BecTepHleko” (WesternGeco), nmetoLlen OTHOLLEHMA
¢ komnaHuen “INetTpoAnbaHc” (PetroAlliance), oHM noka
He BblKa3blBalOT 0COO0N 3aMHTEPECOBaHHOCTM UK
npueep>xeHHocTn paboTaTb B Poccuu.

BBurAay ykasaHHbIX NPUYMH, CyLLECTBYET HacyLHanA
NoTPe6bHOCTb N o4eBUAHaAA HEOOXOANUMOCTb
npuBriedeHna K pabotam MHOrOHaUMOHaNIbHON
CEPBUCHON KOMMaHUK, KoTopaa mMorna 6bl NPUMEHUTb
HOBbIM NOAXOA B 0611aCTK reohnsnyecKnx nccrneaoBaHuim
C Uenblo pa3paboTku 1 Aobbiuv yrneBoaopoaos Ha
POCCUNCKNX BeperoBbIX N MOPCKUX MECTOPOXAEHUAX.
Moxoxe, 4YTO co3paHne o6 beaNHEHHOWN POCCUINCKO-
3anagHomn NoapALHON CEPBMUCHOM KOMMNaHUM cTaso
BENIEHUEM BPEMEHMN.
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