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MoTeHuman AnA NOUCKOBO-pa3BefoOYHbIX

paboTt B Poccuu n CHI’
OueHKa MMPOBbIX 3anacoB XUAKMX U ra3006pasHbIX
YrNeBoAOPOAOB, MO CyTU, ABNAETCA HAYKON, a MO MHEHUIO
HEKOTOPbIX — ICKYCCTBOM, NMO3BOMNAIOLWMM pa3obpaTbea
B [OBOJIbHO 3anyTaHHbIX hakTax, NpeacTaBiAeMbIxX
HEKOTOpPbIMUK rocyaapcTBamu, HedoTerasosasa oTpacib
KOTOpbIX, BNPOYEM, KaK 1 BCA MX SKOHOMMKA B LIESTIOM,
BOBJIEYEHA B BOAOBOPOT reononnMTuYeckmx cobbiTUNA.
BbiACHeHWe noTeHumana ansa NoMCcKOBO-pasBefo4HbIX paboT
0COBEHHO 3aTPYAHEHO B CBA3M C 4YaCTbIM OTCYTCTBMEM
CBEXeN N HaAEeXXHON HpopmaLumn, a Takxe TeM, YTO
MHOrMe 3KCNepTbl 3a4aCTy0 MPOCTO LUTUPYIOT AaHHbIE
13 aBTOPUTETHOIO UCTOYHMKA. Hanprmep, nocnegHAA
nybnukauma o63opa no 3anacam MeCTOPOXAEHUN B
pasnuyHbIX pernoHax mupa leonornyeckom cny>xéom
CLUA paTtupyeTtca 2000 r. N ecTecTBEHHO B nybnvkauum
npuBOAATCA AaHHble 3a 90-e roabl NPOLLSIOro BeKa.

Kak MHe KaxeTcA, AByMA NCTOYHMKaMM Takon nHdopmaumm,
3acny>kmsarowmmmn HanbonbLiero JoBepuA, ABNAOTCA (a)
0630pbI 1 6a3bl faHHbIX KoMnaHuk Information Handling
Services Inc. (HIS) n (6) exeroaHblit cTaTUCTUYECKNI 0630P
MWPOBOW SHEPreTNKN, NybnmKkyemblin KomnaHven BP
(Bputuw MeTponeym).

MHdopmaumAa n3 aTux ABYX UCTOYHUKOB MO3BONAET
3aKMo4nTb, YTO Ha KoHel, 2005 r., € y4eTOM pocTa 3anacos,
y>Xe n3BneyeHHble 06bembl YrNeBoAOPOA0B N 06bEMbI
HepasBefaHHbIX 3anacoB Ha TeppUTOPUK CTPaH BbiBLUero

ROGTEC

Il The Potential of Russia (and the FSU)

The estimation of global liquids and gas resources is a science
in itself or perhaps as some would say an art, clouded by
some nations’ economy with facts in the swirl of geopolitics
that is today’s oil & gas industry. Conjecture about exploration
potential is especially difficult as recent, reliable information is
hard to come by and the authoritative source quoted by many
people — the USGS - last published a global basins review in
2000, naturally using data from the 1990’s.

In my opinion, the two most reliable sources of information are
a) the reviews and data bases available from IHS and b) the
annual BP Statistical Review of World Energy.

From these, we can infer that, at the end of 2005, including an
estimate for reserves growth, the conventional produced and
remaining resources of the Former Soviet Union were:

e For liquids, in excess of 500bn barrels, of which circa 150bn
barrels has been produced and some 150bn barrels is Yet-
To-Find (YTF)

e For gas, in excess of 4,200Tcf, of which circa 700Tcf has
been produced and some 1,400Tcfis YTE

These are impressive figures, placing the FSU second only to
the Middle East in liquids and slightly ahead of the same area
in gas. However, it should be borne in mind that especially
the YTF representations of exploration potential are simply
estimates arising from conjecture and remain supportable
just so long as year-on-year exploration success is delivered.

¢ If it is not, then FSU production will one day go into terminal



CCCP coctasnanu:

e [0 XMAKMM yrneBogopoaam CyMMapHble 3anachbl
cocTaBnAanu cebiwe 500 munnnapnos 6appenen (79,5
MUNNNapAoB M3), U3 KOTOPbIX CyMMapHaaA fobblya
cocTtasuna 150 munnuapaos 6appenein (23,848 munnuapaa
M3) 1 AonA HepasBefaHHbIX 3anacos coctasnAna 150
munnunappos 6appenen (23,848 munnuapaa m3)

¢ [lo razy cymmapHble 3anacsl coctaBnanu 4200 TpUnaMoHoB
Ky6. doyToB (119 TpUNNMOHOB M3), U3 KOTOPbIX CyMMapHasn
nobblya coctasuna npumepHo 700 TPUNIMOHOB Ky6. cyToB
(19,8 TpunnuoHoB Mm3), a 06beM HepadBeaaHHbIX 3arnacoB
— 1400 TpynnnoHoB Ky6. coyToB (39,6 TPUIIITMOHOB M3).

370 Bnevatnawowme umgpbl, KOTOpble CTaBAT CTPaHbI
6biBwero CCCP Ha BTOpOe MecTo nocne cTpaH bnvkHero
BocToka no Xunakvum yrneBogopoaamM u H4yTh Briepeau no rasy.
OpHako crnepyeT NOMHUTb, YTO UMdpbl, NpeacTaBnatowme
Hepas3BeAaHHble 3anachl, XapakTepuayoLlme noTeHuman
[NA NOVCKOBO-Pa3BEeAOYHON aKTUBHOCTU, OLIEHMBAOTCA Ha
OCHOBE NPeanosIoKeHNi, 1 ocTarTcA 060CHOBaHHBLIMY NULLb
B TOM Clny4ae, eCnu U3 roga B rof NpoBOAATCA YCMELHbIe
reonoropassegoyHble paboTol. [Mpu OTCYTCTBMM yCNELHON
reonoropasBefovyHON akTUBHOCTM A06bi4a B cTpaHax CHI

B OAMH NPEKPACHbIN AEHb HAYHET CHMXATbLCA, U B byayuiem
ypoBeHb A06b1um B Poccum B 2005 ., coctaBnaswni 1,43
MUNMOHA M3 HedTU B CYTKM ByAeT cuMTaTbCA NOCNeaHNM
NMUKOBbIM YPOBHEM [06bIHN.

[na 6onee rny6oKoro aHanusa nepcnekTnB NONCKOBO-
pa3Beno4HOM AEATENBLHOCTM Heobxoanmo 6oree AeTanbHO U3YYnTb
CUTYaLMIO B HECKOMBKMX KITHOUEBbIX HedhTerasoBbIX MPOBUHLIAX.

Bl Knrou4eBble HehTerazoBble NPOBUHLMMA
3anagHas Cubupb

3anagHaa Cmbnpb 3aHMMaeT O6LWMPHYIO TEPPUTOPUIO,
npeBbILaoLLyo Mo nnowaan 3anagHyto Eepony, n yacto
nogpasaenAeTcA Ha WeCTb UM ceMb 060CO6IEHHbIX
HedpTerasoBbix permoHoB. OcHoBaHWEM ANA NPU3HaHWA
3anagHon Cnbrpun B Ka4ecTBe eamHoON HedhTerasoBon
NPOBUHLMM ABNAETCA TOT (PaKT, 4TO A06bIBaEMble

34eCb He(pTb U ra3 Haxo4ATCA B NNACTOBLIX YCNOBUAX

B MaTepUHCKON Nopoje MMPOBOro Knacca — rMuHax
BakeHOBCKoOW CBUTBLI: paccMmaTpuBas 3anagHyto Cnbupb

C 3TOM TOYKM 3peHunA, AMepuKaHckana reonornyeckan
cny>x6a noctasuna ee B Knaccugukaumm Bbille BCEX
Npo4YMx HehTErasoBbIX PErMOHOB, BKOYaA Takue panioHbl
¢ bonbwmMK 3anacamu yrneeBoaopoaos, kak Pyb Anb Xanw,
cknag4atbiv noAac 3arpoc, MeconoTtamckuin Kpaesor nporné
n ceop bonbuon MNxaeap, pacnonoxeHHble Ha BavkHem
BocToke, ¢ 06bemamm HepasBeaaHHbIX 3anacos NPUMeEpHO
12 MunnnapaoB M3 rMo >XXNAKum yrnesogopogam u 17,5
MUNNMapAoB M3 B HE(DTAHOM SKBUBASIEHTE MO rasy.

Mpu aToM B coBeTcKyto anoxy B 3anagHon Cubvpu
BbINOSHAMUCH 3HAYNTENbHbIE 06BEMbI rE0NOropas3BefoYHbIX
paboT, NoKasaBLUMe 3HAYUTENBHOE CHKEHME KONn4yecTsa
OTKPbITbIX KPYMHbIX MECTOPOXAEHWIA, HAYMHAA MPUMEPHO C
1970 r.,, a ¢ Hayana 90-x I'T. NPOLWsIOro BeKa obLwuii NPUpoCT
3anacoB NpaKTU4YecKn COOTBETCTBOBAaN TeMny oTbopa,
yKas3blBaA Ha BbICOKYIO CTEMEHb reoIorM4€CKON N3y4eHHOCTH
pervoHa. Ho B Takom cnyyae, nodemy Tak Benuku umdpbl no
HepasBedaHHbIM 3anacam?

decline and in future years, we may reflect on Russia’s 2005
production of just over 9 million boe per day as the final ‘peak’
To delve deeper into future of exploration, we need to consider
a handful of key provinces in more detail.

Il Key Provinces

West Siberia

The West Siberia Basin covers a huge geographic area, bigger
then western Europe, and is often thought of as having six or
seven distinct regions. The justification for considering it as a
single hydrocarbon province comes from that fact that its oil

& gas is sourced in the main from a single world-class source
rock, the Bazhenov shale: thought of in this way, it was ranked
by the USGS ahead of all other basins, including the prolific
Rub Al Khali Basin, the Zagros Fold Belt, the Mesopotamian
Foredeep Basin and the Greater Ghawar Uplift, all of the Middle
East, with ~75bn barrels of liquids and ~110bn boe of gas YTF.

And yet, West Siberia was heavily explored during the Soviet
era and indeed shows a strong decline in the size of the largest
fields discovered — since about 1970 — and a flattening in

the cumulative discovery volumes — since about 1990, taken
together a strong signal that the Basin has become Mature for
exploration. How then can the YTF numbers be so large?

There are two clues:

1. The number of exploration wells drilled annually fell
precipitously, from around 450 during the last days of the
Soviet era to ‘tens’ in the mid-1990’s and new, deeper, plays
and more remote regions were left unexplored.

2. Geophysical technology, especially the use of seismic, was
somewhat of a ‘poor relation” during the Soviet era, poorly
integrated with geological understanding and rarely going
beyond straightforward structural mapping.

The assumption is therefore that there is a new generation

of large but more subtle traps waiting to be discovered by

understanding the Basin from Plate Tectonics all the way

through to...

- Routine application of 3D seismic imaging, with some
‘breakthroughs’ at greater depths and in more complex geology

- Complete integration of seismic interpretation, stratigraphy,
sedimentology and petroleum systems analysis

- ‘Breakthroughs’ in direct-hydrocarbon-detection using 3D
seismic and electro-magnetic surveying.

East Siberia

East Siberia also covers a vast area and is thought of as
heterogeneous, with several distinct provinces, each of which
must appeal to a separate hydrocarbon system with ‘local’
source rocks. Thus none of these provinces appeared in the
‘top 25’ YTF basins in the USGS’s 2000 ranking.

The southern area, sometimes referred to as the Southern
Triangle of East Siberia, was reasonably well explored during
the Soviet era and yielded several large discoveries, for
example Kovyktinskoye (with reported reserves up to 7bn boe),
Verkhne-Chonskoye and associated fields of the Nepa-Botuoba
Arch (with reported reserves up to 12bn boe in total), and
Yurubcheno-Tokomskoye in the Baykit Anteclise (with reported
reserves of ~5.5.bn boe). This area gives every indication of
being Mature for exploration.
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370 06BbACHAETCA ABYMA NPUYMHAMM:

1. TpounsoLwno peskoe CHMXKEHNE KONU4YecTBa pas3BenoyHbIX
CKBaXXVH, BypmBLUNXCA eXerofgHo, ¢ 450 B nocneaHue rogbl
COBETCKOW 3noxu A0 ByKBaslbHO HECKOMbKUX OECATKOB B
cepeauHe 1990-x. B pesynbTate, 6onee otaaneHHsble
pervoHbl 1 6onee rnyboKo pacnonoXeHHble
HedTera3oHOCHbIE KOMMJIEKChI MOPOA, OCTaNNCh
HEN3YYEHHbIMU.

2. TexHonormu reohn3an4ecknx nccnegoBaHmin, 0Cob6eHHo B
nnaHe cercmopasBenku, 6binnM, MArKo roBopA “He B
noyete” B COBETCKYIO 3Mnoxy, cnabo MHTEerpupoBanuce B
NPOLECC reonorn4eckoro N3y4eHna n peako BbIXOAWU 3a
npeaesbl NPOCTOr0 MOCTPOEHUA CTPYKTYPHbIX KapT.

[MoaToMy BO3HWKIO NPEAnonoXeHne 0 Hanmymm HOBOro

BUAa KPYMHbIX U, B TO XX€ Bpems, TPyaHO 06Hapy>KmBaembix

NOBYLUEK, KOTOPbIE eLle NPeAcTONT OTKPbIThb 3a cHeT

N3YYEHUA NIIMTOTEKTOHNKN PErmoHa, UCrnonb3yA Takue

MeTOoApl, Kak

- CraHpapTHOE NpMMEHEHNE CENCMMYECKUX MOCTPOEHUIA MO
pesynbTaTaM TPEXMEPHOW CENCMMKN, NO3BOSAIOLLEE
OTKPbITb HOBbIE CTPYKTYpbI B 60ree rmyboKnx nHTepeanax
1 B 60ree CNoXKHbIX reonormyecKnx KoMniekcax

- [lonHaaA nHTerpauma CEMCMMYECKON NHTepnpeTauumn,
cTpaturpadum, AaHHbIX MO 0CaAKOHAKOMIEHMIO
(ceammeHTONOrMKN) M aHanM3a HepTEHOCHbIX CUCTEM

- BbiABNeHWne HOBbIX HE(PTEra3oHOCHbLIX CTPYKTYP
6narogapa UCMOMb30BaHMIO TPEXMEPHOWN CerncMopasBeaKku
W 3N1EKTPOMAarHUTHbIX UCCIIeA0BaHUN.

BocroyHaa Cubupsb

BocTouHaa Cnbupb Takxe oxBaTbiBaeT OBLLUPHYHO
TEPPUTOPUIO, N CHMTAETCA HEOQHOPOAHOW, BKIHOYAIOLWEN
HECKOJbKO YETKO BbIPaXXEHHbIX HE(DTEra3oBbIX MPOBUHLVN,
KakaanA n3 KOTOpbIX NPeAcTaBneHa HANBUAYansHOM
HepTerasoHOCHOM CMCTEMOWN CO CBOEN COBCTBEHHOM
MaTepuHCKOM nopoaon. U Bce Xe, HM ogHa n3 3Tux
HebTerasoHOCHbIX NPOBMHLUMIA HE BOLIa B YNCNO 25 paioHOB
C KpyMNHeWLWnMmn Hepas3BedaHHbIMU 3anacamm no AaHHbIM
AMepUKaHCKOW reoniormyeckom cny>xbbl Ha 2005 r.

IO>HaA YacTb, nHorga HasbiBaemas KOXXKHbIM TPEeYroNbHUKOM
BocTouHon Crnbupu, 6bina 0THOCUTENBHO XOPOLLIO U3yYeHa

B COBETCKYIO 3MMOXY, KOraa 6b1s10 OTKPbITO HECKOJBKO
KPYMHBIX MECTOPOXAEHWNN, BKIMtoYaA KOBBIKTUHCKOE
ra3okoHAeHcaTHoe, 3anacbl KOTOPOro, MO OLEHKaM,
cocTtasnAaoT 1,1 munnuapaa M3 HehTAHOIO 3KBUBANEHTA,
BepxHe-HoHcKoe 1 cBA3aHHbIE C HUM MecTopoXaeHuA Hena-
BoTtybckoro ceBoga ¢ o6WwMMu oLeHOYHbIMKU 3anacamu 4o 1,9
munnuapaa m3, n KOpyboxeHo-TOKOMCKOe MeCcTopoXaeHne

B BanknTcKon aHTMKNM3e, C OLEHOYHbIMU 3anacaMm OKomo
874 MunnnoHoB M3 B He(PTAHOM 3KBMBaNeHTe. AHanus
3TOro pavioHa ykasblBaeT Ha ero XOpoLUyio U3Y4EeHHOCTb
reonoropassenKom.

B opyrux painoHax BoctouHoin Crbupwu reonoropassefoyHble
paboTbl BEAyTCA CambiM akTUBHbIM o6pas3omM. Hanpumep,
panoH npearopba BepxoAHcka AaBHO NPUBREKAET BHUMAHWE
OTBaXXHbIX F€0SI0rOB MEXXAYHAPOAHbIX HE(hTEra3oBbIX
koMnaHui. OHaKo OCTaKTCA HEPELLEHHbIMN HEKOTOpPbIE
dyHOameHTanbHble BONPOCHI:

- CywecTByeT nu 3acny>xusaroLlan paspaboTku
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Elsewhere, East Siberian basins are truly in the Frontier stages
of exploration. For example, the Verkhoyansk ‘Foreland’ has
long drawn the eye of intrepid IOC explorers but there remain
some fundamental questions such as:

- Is there a workable petroleum system based on a Cambrian
source rock?

- Can the proposed structural style of the ‘Foreland’ as seen
in some publications be supported and, in particular, are
there any good quality regional (2D) seismic lines?

As will be appreciated, these are rather fundamental
questions!

The answer to them lies in good regional geology and fieldwork,
backed up by a regional approach to geophysics, using the
relatively good quality gravity and magnetic data that is available.
In time, given positive indications for working hydrocarbon
systems, this approach should yield sufficient focus that some
regional 2D seismic data can be shot; as areas of interest shrink
then conventional 2D and eventually 3D could be shot.

The reader may feel that this area will be ‘tricky’ to explore
and it will all take a very long time....and would be right. It
will certainly be well into the next decade before significant
exploration drilling can be expected in these provinces.

Sakhalin

Sakhalin is a different story, with a geographic extent more like
those we are used to in West Africa, say Nigeria or Angola.
Most production in the region comes from the onshore areas
but large finds have been made offshore which are currently
being developed by ExxonMobil and Shell, and most recently
BP and its partner Rosneft have made discoveries in the
6000sq kms North Sakhalin V Block. The area is best known
for the two huge, oil, gas and LNG developments of Sakhalin
I and Il, which hold respectively ~2bn barrels of oil + ~17Tcf
of gas and ~1bn barrels of oil + ~18Tcf of gas, the latter also
being known for the dramatic cost over-runs predicted by its
operator (Shell).

The onshore area had been intensively explored in Soviet
times and indeed the offshore fields of Sakhalin | and II, now
targeted for development, were discovered in the 1970’s and
1980’s. However, BP and Rosneft perceived the potential for
an unexplored Tertiary play to the north, possibly accessing a
good quality marine source rock and therefore with potential
to be more ‘oily;, that could be explored with the mix of 3D
seismic, integrated geoscience, and direct-hydrocarbon-
detection that has proven successful elsewhere, for example
yielding extraordinarily high exploration success rates in
Angola Deep Water. To date, a handful of discoveries have
been made in this Prolific basin: the USGS gas has recently
assessed the North Sakhalin Basin as offering significant
potential (~21bn boe of known and undiscovered reserves)
with a YTF up to one-and-a-half times that of Angola. BP
and Rosneft now hold exploration licences for Sakhalin
Blocks IV and V.

Of course, whilst the Sakhalin area has significant reserve
potential, one of the key challenges facing Shell, ExxonMobil,
BP and others is ice formation. This is already clear from the
proposed initial phase of Shell’s Sakhalin Il project which is
only capable of producing oil for around 180 days per year



HedbTera3oHOCHaA CMCTEMa, OCHOBaHHAA Ha MaTEePUHCKOW
nopoge Kembpumnckon cuctemol?

- MOFyT N 6bITb noaTeep>XXaeHbl npegnaraemMble B
HEKOTOpPbIX ONy6NMKOBaHHbIX paboTax CTPYKTYPHbIE
NOCTPOEHWA NPeAropbA, U, B YaCTHOCTU, UMEIKOTCA NU
XOpoLlero ka4ecTsa AaHHble No NPoUNAM ABYXMEPHOM
cencmopasBenkn?

CT1aHOBUTCA MOHATHBIM, HACKOMBKO 3HAYUMbIMU U

byHOaMEeHTarnbHbIMWU ABMAKTCA 3TN BONPOCHI!

OTBeTbI Ha 3TV BOMPOCHI MOTYT 6bITb MOSTy4eHbl 3a cHeT
WHTEHCWBHOIO U3Y4YeHWA PernoHanibHOro reofiormM4eckoro
CTPOEHUA 1 aKTMBHbIX reonoropasBefoyHbIX pabor,
NOAKPEneHHbIX UCMOMb30BaHWEM PErmoHanbHOro
noaxoAa K reomanyeckum UCCNeaoBaHAM 1 aHannaom
MMEIOLLIMXCA B HAIMYMM OTHOCUTE/IbHO XOPOLLEro KayecTsa
rpaBYUMETPUYECKUX U MArHUTOMETPUYECKUX AAHHbIX.

Co BpemeHeM, Npu NONOXKUTESbHbIX YKa3aHUAX Ha
BO3MOXHOCTb BblAefIeHNA HepTerasoHOCHbLIX CUCTEM, 3TOT
noaxop cnocobeH NpeanoXuTb AOCTaTO4YHO OCHOBaHWUIA
LNA NpoBeAeHNA Ha HEKOTOPLIX NioWwaaAx pernoHanbHo
LBYXMEPHOI cbeMKu. Mo Mepe cokpalleHva niowaam
VHTEPECYIOLWMX PaioHOB B AarbHeiLueM MOXeT NPOBOAUTLCA
cTaHAapTHaA ABYXMepHas celicMopa3sBeka U TpexmepHas
cbemka.

Y yutarena MoOXeT CMOXUTbCA BreYaTneHne, YTo AaHHbIN
PermoH 6y,u,eT BecbMa KaBep3HbIIZ N CINOXHBIA B NnaHe
Ce|7|CMOp83Be,IJ,KVI, 1 BbIMNOSIHEHNE BbILLEONNUCAHHOMN
nporpamMmmbl 3alMeT BeCbMa MHOro BpeMeHNn. W yutarenb
OKa)keTcA coBepLUeHHO npaB.. HeCoMHeHHO, peannsauma
nporpamMmm mMacLTabHoro reonoropasseno4yHoro 6ypeHv|F| B
9TUX KpaAX MOXXeT OXXnaaTbCA He paHee 4eM B crieaytouem
aecatTuneTun.

CaxanuH

CaxanvH — 9T0 coBCEM ApyraA UCTOpWA, N reorpadmnyeckoe
NpoCTUpaHue 34ecb CPaBHMMO C HepTErasoBbIMY paioHamu,
BCTpeyvawmmmnca B 3anagHon Adpuke, Takumm, Kak
Hurepua v AHrona. bBonblias yacTb o6bema f06bIBaeMbIX

B permoHe yrnesoaopoaoB npuxoamTcA Ha cywy. OgHako
KPYnHble MECTOPOXAEHMA BbiNv OTKPbITHI Ha LWenbge
OCTpPOBa, 1 B HacToALlee BpemA paspabaTbiBatoTcA
KOHCOpUMyMamu, KOTOpble BO3rnaBnaT OkccoHMobun n
Lenn. A coBcem HegaBHO BpuTuw MeTponeym n ero napTHep
PocHed)Tb OTKpPbINW HOBbIE CTPYKTYpPbI Ha nnowaam B 6000
Km3 6rnoka CaxanvH V Ha ceBepHOI 4acTu OCTPOBHOMO
wenbga. PanoH AOBOMBHO XOPOLIO M3BECTEH bnaroaapa
peanunsaumm KpynHbIX NPOEKTOB No HedhTerazonoboive n CIl
— CaxanuH | n CaxanuH ll, 3anacbl MECTOPOXAEHUIN KOTOPbIX
OLEeHMBAlOTCA COOTBETCTBEHHO B 318 MUNNNOHOB M3 HedhTH
+ 480 munnuapgos M3 ra3a 1 159 munnnoHos M3 HedpTh + 510
mMuUnnMapaoB M3 rasa. locnegHwn M3 aTux NPOEKTOB Takxe
nony4Ymn HeAaBHO LUMPOKYIO OracKy B CBA3W C NPOrHO3MpYyeEMbIM
€ro oneparopom - Komnauuen LLlenn - gpamaTnyeckum
nepepacxofoM huHaAHCOBbLIX CPEACTB CBEPX CMETHI.

HasemHble nnowaam 66 XOpoLLO N3y4eHbl
reonoropasBenkor B COBETCKYIO 3MOXy, a WernbgoBble
mecTopoxaeHma npoekToB CaxanuH | n CaxanuH Il, koTopbie
cenyac paspabartbiBatoTcA, 6611 OTKPbLITHI ele B 70-X U
80-x rr. npownoro Beka. U Bce xe, bputuw Metponeym

due to significant ice formation around the Vityaz Production
Complex. Whereas appropriate exploration technology by

and large involves the importation of methods (“Know How”)
already proven elsewhere, moving say to year-round drilling,
production operations and oil export by shuttle tanker involves
meeting enormous, new, technology challenges.

Arctic

A couple of years ago (30th November 2004), under the

headline “Under All That Ice, Maybe Oil’; the New York Times

reported that a recent scientific expedition to the Arctic had
extracted ‘the first deep cores of sediment beneath the drifting
ice cap in the Arctic Ocean near the North Pole’ and that

‘the ice-cloaked Arctic Ocean was once apparently a warm,

biologically brewing basin so rich in sinking organic material

that some scientists examining fresh evidence pulled from a

submerged ridge near the North Pole say the seabed may now

hold significant oil and gas deposits........ and all this despite
the fact that deepest core came from a depth of 1400ft!

A little later (February 2006), a geological conference in

London reviewed our actual knowledge of the Russian Arctic

Ocean, from the Barents Sea, via the Kara Sea, the New

Siberian Islands, and the Laptev Sea, all the way to the fringes

of Alaska. Two things seemed to be clear:

1. There is little actual data, especially seismic data, on which
to pin regional geological understanding of the major Arctic
basins.

2. Apart from the Barents Sea province — which seemed to
be ‘gassy’ — there was little or no evidence of the presence
of mature source rocks (equally, there was no evidence of
absence!).

Of course, the reason for this low level of knowledge is that
the Arctic Ocean presents the most formidable obstacles to
exploration in the form of both seasonal and year-round ice.
Viewing the region by looking down from the North Pole, one
can envisage a challenging and inevitably slow technical ‘route
map’ to the Russian Arctic, via the Barents, from West Siberia
and from Sakhalin, intriguingly, even from the North Slope of
Alaska. One of the more interesting concepts would be that
there are onshore in extreme North Eastern Siberia analogue
plays to those found on the North Slope of Alaska (containing
the super-giant Prudhoe Bay and Kuparuk Fields) and that
entry here would be the key to unlocking the whole.

The YTF of the Russia Arctic is poorly constrained, although it
might be as large as 100bn barrels (huge gas discoveries might
not be welcome!) and a super-giant field, in excess of 10bn
barrels, would be need to open it up, just as Prudhoe Bay was
needed to open up the North Slope of Alaska. The “Know How”
to explore such remote, hostile areas was learned 30 years ago
by a small number of IOCs and is still retained by them.

Bl “Know How” and Technology

As the above examples illustrate, further exploration of Russia
and the FSU (including the North Caspian, not discussed
above) requires a wide range of skills, with the application of
geophysical technology — especially seismic — central to all.

In principle, the “Know How” to do this exists in a handful of
IOCs, in particular the Majors such as BP and ExxonMobil
who have explored under conditions of extreme risk and
uncertainty elsewhere in the world — in the hostile regions of
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1 PocHeTb yBUAENN NEPCNEKTUBY HA HEpPa3BeaaHHbIX
TEppUTOPMAX K CEBEPY OT OCTPOBA N BO3MOXHOE Hanumune
MaTEePUHCKOW NOPOAbl XOPOLLEro KayecTBa 1 JIOBYLLEK

C NoTeHUuanbHbIM CoAepXXaHNeM yrnesoaopoaos,

KOTOpble MOryT 6bITb O6HaPY>XEHbI C MOMOLLbIO COYeTaHMA
TPEXMepHoOn cencMopasBenkn, UHTErPUPOBAaHHbIX reonoro-
reohmanyecknx nccneqoBaHin n MeToL0B NPAMOro
06Hapy>XeHnsA yrneBoAoOpPOAOB, C YCNeXoM NPMMEHABLUMXCA B
Opyrux panoHax mvpa, B HaCTHOCTW, HEBEPOATHO YCNeLuHble
reonoropassefoyHble paboTbl TAKOro poaa B rMyHboKOBOAHOW
yacTu mopA Ha wenbde AHronbl. Ha cerogHAWHMI

OeHb 6bINo CAENaHO HECKOMbKO KPYMHbIX OTKPbLITUA B

3TOM 60ratom Ha yrneBOAOPOAHbIE PECYPChI PaiOHE:

Mo HepaBHO ONY6MMKOBAHHBIM AAaHHBIM AMEPUKAHCKON
reonornyeckomn cny>obbl, B panoHe CEBEPHOM YacTu O.
CaxanuH goCTOBEpPHbIE N NPOrHO3HbIE 3anackl COCTaBNAT
npumepHo 3,338 munnuapaa M3 HehTAHOTO IKBUBANEHTA,

a BEpOATHbIE Hepa3BeaHHble 3anackl B MonTopa pasa
npesbIaoT 06Hapy>XeHHble Ha wenbge AHronbl. Cenvac
Bputuw MNMeTponeym n PocHedTb MMEIOT NUUEH3NIO Ha
reonoropassefo4Hble paboTbl Ha 6nokax CaxanuH IV n
Caxanuh V.

[axke yunTbiBaA 3HAYNTENbHbIN YPOBEHb YINEBOAOPOAHbIX
3anacoB Ha CaxasiMHCKOM Lwenbde, O4HOM U3 KMYEBbIX
npobnem, ¢ KOTOPOW NPUXOAMTCA cTankmeaTtbeA Lenn,
OkccoHMobun, BP u gpyrum, ABNAKOTCA CyllecTByoWwme
nepoBble YCNoBuA. TO yXe CTano NOHATHBIM U3
npeanoxeHHow LLlenn nporpammMbl peanvsauum nepeoro atana
npoekTta CaxanuH ll, pobbiva Heh T HA KOTOPOM BO3MOXHA
TONbKO B TedeHune npumepHo 180 gHew B roay B CBA3W C
OpMUPOBAHMEM 3HAYMTENBHOIO NIEA0BOr0 MOKPOBA BOKPYT
[ob6bl4HOro Komnnekca Butase. N xoTA B NpyMeHAeMbIX 34eCb
TEXHOJOrMAX reofioropasBefodHbIX paboT Ucnosb3ykoTeA
camble nepefoBbie 3anagHble MeTOANKU 1 pas3paboTKu,
KOTOPbIE Y>Xe A0Ka3anu CBO BbICOKYH 30heKTUBHOCTb

B APYrUX pernoHax Mupa, Nepexos K KpyrnoroanyHomy
6ypeHunto, fobblye 1 OTrpy3Ke HEYTU TaHKEpaMm CBA3aH C
HEeOobXoANMOCTbBIO peLleHnA HOBbIX HEBUAAHHOW CITIOXXHOCTU
TEXHUYECKNX 3a[au.

APKTNHECKMI PErNOH

Heckonbko net Hasag, (30 HoAGpA 2004 r.) B rasete Hbio-
Vopk TaiiMc 6bina ony6nmkoBaHa cTaTbA Nof, 3arofloBKOM
“Mop aTON TONLWEN NbAa MOXET 6bITb HE(PTb’, B KOTOPOW
coobLanock, 4TO HegaBHO NMPOBEAEHHOW HAay4YHON
aKcneamumen B ApKTUKe yaanoch nony4ntb nepseble obpasubl
KepHa 13 rinybokKux MHTepBasnoB 0CaA04YHbIX MOPOA MOoA
npendyowmm neaaHbIiM NnokposoM B CeBepHoM JleaoBMToM
oKeaHe Hepaneko oT CesepHoro [Nontoca, 1 YTO NOKPLITHIN
NbAOM OKeaH Korga-to 6bIJ'I, no suagnMmomy, Tensibim n
61oNorMYecKn akTMBHbLIM BOAHbIM 6ACCENHOM C HACTOMbKO
WHTEHCMBHO HaKannnBaloLWMMCA B 0CaKe OpraHNnyYecKum
MaTepuanoM, 4TO HEKOTOpbIE y4eHble, MoCc/e aHanmaa
CBEeXMX 06pa3L0oB, N3BNEYEHHBIX U3 MOABOAHOIO XpebTa
Henopaneky ot CesepHoro MNontoca, Bbipa3wunm yBEPEHHOCTb,
YTO NOA MOPCKMM AHOM MOFYT CKPbIBATbCA 3HAYMTENbHbIE
3anexw HedpTu 1 rasza. M1 aTo npy ToMm, 4TO camble rmybokme
06pasupl 6611 M3BNEYEHbI ¢ MybuHbl nuwb 430 m! YyTb
no3axe, B hespane 2006 r., Ha recnorM4ecKon KoHepeHUmMm
B JloHgoHe 6bin caenaH 0630p Mmetowenca nHpopmaunm
no poccumckon Yactn CesepHoro JleqoBuToro okeaHa ot
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Alaska and the North Sea, the technologically challenging
deep water areas such as the Gulf of Mexico, Angola and
Nigeria. Relationships such as those between ConocoPhillips
and Lukoil, BP and Rosneft, and in TNK-BP, are obviously
designed to allow such “Know How” to be deployed in Russia
to ‘mutual advantage’

What is missing in Russia is an advanced seismic industry?
The indigenous Russian companies tend to be regionally-
focussed, in particular those working onshore; they have
modern equipment and charge relatively low prices but
leave a lot to be desired in both Technical Quality Assurance
and HSE. On the other hand, with the exception of
WesternGeco who, under the umbrella of Schlumberger,
have an ongoing JV with PetroAlliance and also manage
TNK-BP’s dedicated seismic processing centre in Moscow,
the major western companies such as the recently merged
CGGVeritas and PGS are mainly noticeable by their
absence onshore. The Chinese BGP has ambitions in
Russia but these are strongly influenced by the company’s
role in securing oil resources for its parent company
(CNPC) and nation.

It has been clear for some time that what is needed is a
bold move, perhaps a far-reaching JV or even a merger
between one of the bigger Russian companies and one of
the western companies to create a super-Russian entity that
can work everywhere, onshore and offshore, to the highest
Quality and HSE standards. Who will make the first move?

Hl Summary

The exploration era of “New Geography’, which lasted from
the early 1990’s into the first few years of the 21st Century
and during which geopolitical changes and advances in
technology allowed I0Cs to explore successfully in Angola,
Nigeria, Venezuela, Azerbaijan, Kazakhstan and so on, is over.

In principle, a major era of Russian exploration lies in the
future and the relationships that are being built between
the major Russian oil & gas companies and the I0C
Majors will bring key “Know How” to bear. However, a vital
enabler of the successes of the “New Geography” era
was an advanced, innovative seismic technology service
sector: this is insufficiently developed in Russia today,
especially in comparison with the major alternative area for
I0C exploration investment, the Middle East. Integration
between western and Russian seismic technology
companies seems to be the way forward.

BapeHuea mopa 4epes Kapckoe mope, HoBo-Cnbupckue
ocTpoBa v mope JlanTeBbix 40 cambIx rpaHuy AnAcku. YeTko
NOHATHBLIMWU ABMAIOTCA ABA MOMEHTa:

1. Hepoctato4Ho manbii 06bem hakTUHECKMX AaHHbIX,
0Ccob6eHHO Mo cerncmMopasBenke, Ha KOTOPOM MOTTIO Obl
OCHOBbIBaTbCA PErMOHASIBHBIE FrE0NIOrMYecKne NocTPoeHNnsa
KPYNHEMNLLNX apKTUYECKMX HE(DTEra30HOCHbIX 6aCCEHOB.

2. Kpome BapeHuesa mMops, B KOTOPOM, NO-BUONMOMY,
HaxoAATCA ra3oBble MECTOPOXAEHMWA, MOYTN OTCYTCTBYIOT
CBMOETENbCTBA, NOATBEPXKAAIOLME HANMYME Pa3BUTON
MaTEPMHCKOM Nopoabl (XOTA Tak>Ke HET N CBUAETENbCTB ee
oTtcyTcTBumAl).



When it’s a Question of Geophysical Surveys...

...Ask Fugro

Detailed surveys and assessments of the seabed and sub-seabed are a critical
prerequisite to the cost-effective design of marine structures and sub-sea
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Fugro’s international fleet of strategically located geophysical survey vessels and geoscience teams provide a wide
range of geophysical data acquisition and interpretation services that cover all water depths.

Fugro NV, 10 Veurse Achterweg, PO Box 41, 2260 AA Leidschendam, The Netherlands l

Tel: +31 70 311 1422 Fax: +31 70 320 2703 Web: www.fugro.com

NO OTHER COMPANY CAN PROVIDE THE SAME COMPREHENSIVE RANGE OF GEOTECHNICAL, SURVEY AND GEOSCIENCE SERVICES



HecoMHEeHHOo, NpUYMHON HepocTaTKa MMetoLLenca
MHpopMaumm AsnAeTcA To, 4To CeBepHbiv JlenoBnThIN OkeaH
MMEET BECbMa CIOXHbI€ NPEenATCTBMA AJ1A NPOBeAEeHNA
pa3Beno4yHbIX paboT, BbipaXkaloWwmMeca B HANN4YnmM Kak
CE30HHOrO, Tak U KpYrnoroagn4HOro negoBoro nokposa.
OueHnBan pernoH ¢ TOYKM 3peHna ero 6nmsocTum K
CesepHomy lMontocy, MOXXHO CNPOrHo3MpoBaTb HEMPOCTOE B
TEXHUYECKOM NnnaHe N HensbexxHO MeaneHHoe NPoABMXKeHe
B apkTnyeckue obnactun Poccum ot 3anagHomn Cunbupu u o.
CaxanuH 4epe3 bapeHueso mope, 1 gaxke oT parioHa North
Slope Ha AnAacke. OgHa n3 Hambonee MHTEPECHBIX KOHLIEMLIUIA
COCTOWUT B TOM, YTO B KpalHel ceBepHon YyacTu BocTouHom
Cnbupm Ha pacnonoXeHHbIX Ha Cylle MECTOPOXKAEHUAX
MMEITCA HePTEra30HOCHbIE KOMMIIEKCHI MOPOA, aHaslormyHble
obHapy>xeHHbIM B parioHe North Slope Ha AnAacke, rae 6binm
OTKPbITbI TMraHTCKNE MecTopoXaeHua B 3anmee lNpogo
(Prudhoe Bay) n Kynapyk, a Takxe B TOM, 4TO pa3BenoyHble
paboThbl B 3TUX paiOHaxX CTaHyT K/HOYOM K NOMyYeHUo
HeobxoanmMow nHdopmaummn 06 apkTnyeckom pervoHe Poccun.

Pa3Benka elle He OTKPbITbIX 3anacoB B apKTUYECKOM
pervoHe Poccuu BecbMa OrpaHuyeHa u 3atpygHeHa, HecMoTpA
Ha TO, YTO, MO HEKOTOPbIM OLEHKAaM, OHVM MOTyT COCTaBNATb
0o 16 munnmapgoB m3. /I Heobxoanmo NPoBeCTH pa3BenoyHble
paboTbl ANnA X NOATBEPXAEHNA, KaK 3To 6bI10 caenaHo

B 3anuBe lNprogo ana panoHa North Slope Ha AnAcke.
MeToamku 1 TexHornorum Anq NpoBeaeHnA pa3BenoYHbIX
paboT B TaKMX yaarneHHbIX paoHax co CIOXHbLIMU YCNOBUAMMU
OKpy>katoLen cpeabl 6binn paspaboTaHbl N1Lb HECKONbKMMU
MeXXAyHapoaHbIMU HedpTerasosbiMK kopriopaumaAmm ewwe 30
neT Hasag, 1 Bce elle npuHaanexar 3TUM KOMNaHUAM.

Il TexHonoruum n npakTU4eckue MeToauKu

Kak BWaHO 13 NpuBeAeHHbIX Bbille NPUMEpPOB, AalibHeNLlee
NpoBeAEeHVE reonoropasBefoyHbIxX paboT B Poccum n ctpaHax
CHT (Bknto4aA ceBepHyto YacTb Kacnua, kotopasa He
paccmaTpuBanach B 9TOW cTatbe) TpebyeT UCNOoNb30BaHne
LUIMPOKOTO AnanasoHa TEXHONOMUIA N NPaKTUYECKUX

MeTOAWK, B KOTOPbIX LleHTPpallbHbIM ABNAETCA NpuMmeHeHne
reon3nN4eCcKnx TEXHONOIMIN, N OCOBEHHO HOBbIX METOANK
celricMopasBeaKu.

B npvHuune, TakMe MeTOONKM U “HOY-Xay” UMEeLoTCA Y
HECKONbKNX MEXAYHAPOAHbIX HEPTAHbIX KOMNaHU, B
YaCTHOCTM, ¥ TakMX FUraHToB, Kak bputuw MNeTponeym u
OkcoHMobun, metoLwMx onbIT NPOBEAEHMA reoNoropasBeaku
B YCNOBWAX BbICOKOW CTEMEHM PUCKA N HEONPEAENIEHHOCTH

B pa3fiMyHbIX panoHax Mypa - B CypPOBbIX KITUMAaTU4EeCKUX
ycnoBuax AnAackn n CeBepHOro Mops, a Takxe B
rnybokoBOAHbIX panoHax Ha wenbge MekcnkaHckoro 3anvea,
AHronel n Hurepuu, roe ocywecTBneHne pasBefoyHbIX

paboT 6bIf10 CBA3AHO C HEOOXOAMMOCTBIO PELUEHNA CIOXHbIX
TEXHONormyeckux 3apad. NapTHepckme OTHOLWEHUA,
yCTaHaBNMBaeMble MeXay TakKuMu KOMNaHMAMU, Kak
KoHoko®unnunc v JTYKonn, Bputuw Metponeym n PocHedTs,
a Takxe B komnaHum TNK-BP co Bcell 04eBMOHOCTbIO
CrnocobCTBYIOT BHEAPEHMIO TaKMX METOAUK N TEXHOMOTUIA B
Poccun Ko B3avMHOM BbIrofe COTPYAHUYAKOLWMX KOMMaHWiA.

Ho BoT 4yero Hegoctaet [)OCCVHZCKOIZ reosioropasBsejke, Tak

3T0 COBPEMEHHbIX TEXHONIOMV CEACMOpPa3BefoYHbIX Pabor.
Poccniickne ceicmopasBeoyHble KOMMaHUM COCPEeAOTOYEHbI

18 | ROGTEC

Ha paboTe B CBOMX pernoHax, 0CoO6eHHO KoMMaHuu,
NPOBOAALLME CbEMKY HA HAa3EMHbIX MECTOPOXAEHNAX. Y HUX
UMeeTCA COBPEMEHHOE 060pYyA0BaHUE, N paCLEHKM Ha UX
YCNyrn OTHOCUTENbHO HN3KMe. OHAKO OHWM 3HAYUTENBHO
OTCTalOT B KOHTPOJIE Ka4yecTBa MaTepuarnos U UMeKT
OOBONBbHO Cepbe3Hbie Npobnembl B cobntogeHun TpeboBaHnii
TEXHNKN 6e30MacHOCTN 1 OXpaHbl OKPY>KatoLwen cpebl.

C npyrovi CTOpPOHBI, 3a UCKKoUYeHneM BectepHyxeko
(WesternGeco), koTopana B pamkax komnaHuu LLiniombepxe
(Schlumberger), umeet CI1 ¢ NeTpoAnbaHcom (PetroAliance),
a TakXe aKTMBHO y4acTByeT B paboTe MOCKOBCKOro
creuvanusMpoBaHHOro LeHTpa 06paboTKu AaHHbIX
cencmopassenkn komnaHum TNK-BP, 60nblUMHCTBO 3anaHbIX
cencmopasBenoyHbIX KOMMaHWM, TakKnx Kak HelaBHO
obveamHmBluneca CGGVeritas n PGS, B ocHOBHOM paboTatoT
UCKIIOYNTENBHO B MOPCKUX LWENbGOBbIX 30HaxX. Y KUTaNCKON
BGP ecTtb cBOM ambuumo3Hbie nnaHbl B Poccuun, ogHako Ha
3TV NNaHbl 3HA4YMTENbHOE BNMAHME OKa3biBaeT yyacTune
KOMMaHn1 B MOUCKE HOBbIX 3anacoB Af1A CBOEN XONANHIOBOW
komnaHum (CNPC — Kutanckon HaumoHansHon HedpraHom
KoMmnaHun) n anAa Kutaa B Lenom.

V>ke cTano BrnosfiHe 04eBUAHO, YTO Heo6XoauM cMmenbli

war, Takon, kak cosganue CI unu gaxe cnuaHue Mexay
OOHOWM N3 3TUX KPYMHbIX POCCUACKUX KOMMAaHWIA 1 3anagHbiM
noapAAYMKOM MO CENCMOPA3BELKE, KOTOPOE NO3BONUT
€03[aTb 3TAKOro POCCUMCKOro CyrnepruraHTa, XopoLuo
OCHaLLEHHYIO KOMMaHWIO, CMOCOOHYO NPOBOANTbL PaboThl, Kak
Ha Ccyle, TaK U Ha MOPCKOM Lwenbde, AEMOHCTPUPYA BbICOKOE
Ka4yecTBO MaTeprarnos ¥ BbICOKUIA YpOBeHb T 1 oxpaHbl
oKpy>katoLen cpeabl. KTo rotos caenatb nepsbii war?

Bl 3aknioyeHue

Y>ke 3aKoHUYMNach apa reonioropa3BefoyHbIX paboT B Tak
Has3blBaeMblX “HOBbIX pernoHax’, anMsLuanaca ¢ Havana 90-x
IT. NPOLLIOro CTONETUA 1 NPOACIXXABLUAACA HA NPOTAXEHNM
HECKOMbKMX NePBbIX NeT HbIHELWHEro BeKa, BO BpeMA
KOTOPOM reononNnTU4ecKmne N3MEHEHNA 1 BHEAPEHNE HOBbIX
TEXHOMOrMIN B 3HA4YMTESIbHON Mepe CnocobCTBOBANM yCcrnexy
reonoropassefoyHbIX paboT MeXAyHapo4HbIX HedpTerasoBbix
komnaHui B AHrone, Hurepwu, BeHecyane, AsepbanpgxxaHe,
KasaxcTtaHe u gp. cTpaHax.

B npuHuUmMne, ocHOBHasA 3Moxa reonoropasBefoyHbIX

paboT B Poccuu ewwe Bnepeaun. W BoicTpansatowmecs B
HacTofALee BPEMA OTHOLLIEHUA MEXAY KPYMNHEWLLNMM
POCCUACKMMWN HE(DTEra3oBbIMWU KOMMNaHUAMM N UX
MeXAyHapoAHbIMM Konsieramu no3BonAaT co3aaTb 6asy

ANA UCMOMb30BaHNA BeCbMa HeobXoANMbIX ANA TaKmnx
paboT HOBEMLLNX CNeunann3npoBaHHbIX TEXHOMOTUA U
meToauk. Mpu 3TOM HEO6XOAUMO YYNTBIBATb, YTO OOHUM U3
rMaBHbIX 3NIEMEHTOB ycrnexa B 3MoxXy pa3BefoyHbIX paboT

B “HOBbIX panoHax” ABUIOCb NCMONb30BaHNE NepenoBbIX
COBPEMEHHbIX TEXHOMOMNIA CENCMOpa3BEeaKM. TAKOro poaa
TexHonornm ceroaHAa Kpa|7|He HenoCTaToO4YHO pa3BUTbI B
Poccumn, ocobeHHO no cpaBHeEHUIO ¢ BavkHum BocTokom

- OCHOBHbIM KOHKYPUPYIOLLMM PerMoHoM AnA NHBECTUPOBaHUA
MeXAyHapoaHbIX HeddTera3oBblX KOpropaumi.

BbIxogom 34eCb MOXET CTaTb MHTErpauna 3anagHbix

N POCCUMNCKUX KOMMaHWi, paboTatomx B obnacTtu
cevicMopa3BefKn 1 pa3paboTKN COOTBETCTBYIOLLMX
TEXHOMNOIMM.



