B PA3BEOKA

Cencmmyeckas
pasBenka 4-ro rnokosieHns!

4th Generation Seismic!
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OHUM 13 Hanbosee 3HaMeHaTeNbHbIX COObITUN
O B MCTOPUM MMPOBOV HEPTEra3oBon OTPac/v
CTasio NpoBeAeHVEe NEPBbLIX MOPCKMX CENCMUHECKINX
ncenenoBaHni Ha MenkoBoabe MeKCrKaHCKOro
3a/MBa OKOJI0 CEMUAECATU NET Hadad. PagymeeTcs,
Ha3eMHas cencmopasBeaKka (Kak npasmno, OCHOBaHHAas
Ha MPUMEHEHNN METOAA MPENOMIIEHHBIX BOSH NI
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early seventy years ago, one of the more notable
N events in the history of the global oil & gas industry
occurred when the first offshore seismic was shot in the
shallow waters of the Gulf of Mexico. Of course, seismic
(typically refraction or ‘radial’ shooting around salt domes)
had been acquired onshore in the USA for the previous
twenty years but Shell Oil took the adventurous step of
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EXPLORATION M

“pagmanbHOr0” CEMCMO30HANPOBAHNST BOKPYT COMSAHbBIX
KYMOOB) K TOMY MOMEHTY BbIMOJIHSNACH B TEYEHME
OBaguaTtv neT, ogHako komnanunsa “Lenn Onn” pelumna
PUCKHYTb U MPUCTYMNNA K BbIMNOMHEHWIO onepaLiiii

Ha Mope. JleT aBaauaTth Hasag STy UCTOPUIO MHE
pacckagdan Cug Kaydhmar [Sid Kaufman], B To Bpemsi
3aHUMaBLLWA OOS/PKHOCTb M1aBHOMO UHXXeHepa-reohnanka
komMnaHum “LLlenn Onn”. Hackonbko st MOMHIO, B TO

Bpemsi BbIN10 MPUHATO
peLLleHNe CMob30BaThb
METOANKY, MPUMEHSIBLLYIOCSH
Ha cyllle, COornacHoO KoTopoW
OfiHa rpynna oTeevana 3a
NPOBELEHNE CEPUM B3PbIBOB,
a apyras - 3a peructpaumo
OaHHbIX. [na a1oro 3a
“OrpOMHYIO” CyMMy, MOpsAaKa
50 ponnapos, B [anBeCTOHE
Bblnn 3ahpaxToBaHbl

OBa cygHa OJ1s oBu
KpeBEeTOK. [ocne ycneLwHoro
3aBepLLEHNSI MePBOro
npoekTa Oblf1 NpeacTaBeH
OTHET 0O pacxodax, Ha KOTOPOM “OOobLLON HaYanbHUK”

(HeCOMHeHHO, BbyxranTtep!) coenan cneayroLLyto MOMETKY:

“CNNLLKOM O0oporo, B CreayroLLmi pas ncnonb3ymTe 0gHo
cyaHo”! BoT Tak 1 6bin M30OPETEH METOA, CENCMOPA3BEOKM
C MPUIMEHEHEM BYKCUPYEMOW KOCbI, AOMYyCKatOLLIAIA
1CMOMb30BaH1e OHOMo cyaHal

KoHeu4Ho, 3TO BCEro fuLlb UCTOpVS, Aa U NamsaTb y

MeHs1 yyke He Ta, 4To npexade. OoHako AaHHas NCTopus
3acTaBuna MeHs 3ayMaTtbesi 00 aTanax pas3BuTus
TEXHONOIUM CENCMUHECKON PA3BEOKM, a TaKKe O TOM,
MOXXEM N1 Mbl OMUCbIBaTb AaHHbIE STarbl TaK XXe, Kak
ByPOBVKI OMUCHIBAOT CBOM MOPCKME MNaT(OpPMbl
(BEPOSATHO, B HACTOSILLIEE BPEMS OHW OOLLAM A0 MNaTdopm
“5-ro mokoneHna”). Paccy»xgan st npubnManTebHO Tak:
1-e nokoneHue - AByxMepHana cercmopassenka (2D)

2-e NMoKoseHne - TpeXMepHan cericmopasseaka (3D)

3-e MoKosneHne - YeTblpexmepHan (NPOCTPaHCTBEHHO-
BpeMeHHasn) cericmopassenka (4D).

A 3Hato, YTO S NPOMYCTU HECKOJBKO “CKaykoB”

B Pa3BUTUN TEXHOSOMMI, - HAMPUMeEp, Nepexos

OT Ha3EMHOW K MOPCKOW cercmopasBeike, OT
NCMOSIb30BaHWSA B3PbIBYATbLIX BELLECTB K MPUMEHEHNIO
BMOPOCENCMNYECKOrO METOOA W MHEBMOU3TyYaTenen, u,
KOHEYHO >KE, OT aHaNIOrOBOV K LIMDPOBOM 3armcChiBatoLLEN
annapaTtype. OgHako Most 3aada 3akJirodanach B
OMpeaeneHN 3TanoB PEBOSMKOLIMOHHBIX USMEHEHWA B
MeToOax pasBeaK/ 1 obbMn HedhTU 1 rada, B CBA3M C
KOTOPbIMM HEITEra3oBble KOMMaHWM Obln rOTOBbLI MONTU
Ha OOMONHUTENBHbIE 3aTPaThl B LIENSX MOMyHeHNst AOCTyna
K HOBbIM TEXHOOMMSIM. PazyMeeTcsi, CO BPEMEHEM
Kavkaas 13 JaHHbIX METOAMK MooYepeHO NMpeBpaLlanach
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££ BoTt Tak 1 6b1n n3obpeTeH
MeTof ceucMopasBeKu C
npumeHeHnem 6ykcnpyemMmom
KOCbl, AOMNYyCKaoLUiA
Ucnonb3oBaHue ogHOro cyaHa!
And so towed streamer
seismic had to be, and was,
invented, allowing just a single
boat to be used! §9

going offshore. | was told this story nearly twenty years ago
by a gentleman called Sid Kaufman who was Shell Oil's
chief geophysicist at the time. As | recall, the decision was
made to emulate the onshore approach, with a shooting
party and a recording party, and so two shrimp boats were
hired in Galveston for the princely sum of $50 or so. After a
successful first project, expenses were submitted and came
back with the comment from the ‘boss’ (an accountant for
surel) “too expensive, next
time use one boat”! And so
towed streamer seismic had
to be, and was, invented,
allowing just a single boat to
be used!

Well, it’s a story and my
memory is not what it used
to be but it set me thinking
about the phases of progress
in the seismic technology
business and whether

we could describe these
phases as the drillers do their
offshore rigs — | guess they are up to ‘5th Generation’ by
now. My thinking goes somewhat like this:

1st Generation Seismic = 2D

2nd Generation Seismic = 3D,

3rd Generation Seismic = 4D.

Now | know | have skipped across several technology
‘leaps’ here — for example, from onshore to offshore, from
explosives to vibroseis and airguns, and of course from
analogue to digital recording but I'm trying to define phases
that when they were introduced produced a quantum

shift in the exploration and exploitation of oil and gas and
for which oil & gas companies were prepared to pay a
premium for access to the new approach. Of course, intime
and in tum, each of these approaches become a commodity,
with many competing offers, and bid mainly on price.

So what might be described as 4th Generation Seismic?
Perhaps we could start by asking what it is that oil & gas
companies seem willing to pay a premium for nowadays
(as opposed to accepting the currently high prices for, say,
conventional 3D driven by an out-of-kilter supply/demand
balance). | would like to focus on just four examples

— Continuous Seismic Surveillance; Wide-Angle; Multi-
Azimuth; Multi-Component (2C and 4C).

What do each of these offer?

Continuous Seismic Surveillance extends 4D
methodology. Offshore, permanent sensors (with up to 4
components: X, Y, Z and pressure) are installed, usually

in a cable, in the sea-bed above any oil or gas field in

a one-time installation before production starts. Then a
relatively inexpensive seismic source vessel can sail above
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B PA3BEOKA

B TOBap, Nnpea/iaraeMblii MHOMXECTBOM KOHKYPUPYHOLLIMX
MOCTaBLLMKOB, NMPW peansaLim KOTOPOro MaBHbIM
(hakTOpOM CTaHOBMMACH LIEHA.

Tak 4TO »Ke& MOXXHO paccMaTpuBaTh B Ka4ecTBe
“cericMopasBeakn 4-ro nokoneHns™? BeposaTHo, ans
HaYasna HaMm CTOUT 3a1aTbCst BONPOCOM: Ha Kakune
TEXHOI0MMM HedhTerasosble
KOMMaHWM FOTOBbI CEerogHs
BbIAENSATb AOMNOMHUTENBbHbIE
cpefcTea (B OTmHMe OT
MPWHATUS CYLLIECTBYHOLLIMX
3aBblLLEHHbIX PACLIEHOK,
HanpUMep, Ha TPEXMEPHYIO
CENCMOpPasBeKY,
YCTaHOBEHHbIX B CBA3M

C oucbanaHcoM crpoca w
NpenoXeHns)? A xoTten
Obl COCPEOOTOHUTLCA
BCErO JINLLb Ha YEThIPEX MPUMEPaX: HEMPEPbIBHOE
CENCMMYECKOe HabNMAeHNE; PEerncTpaLms 3aKpUTUHECKNX
OTPaKEHWUI; MHOrOa3MyTasTbHbI METOL,; UCMONb30BaHME
MHOIrO3JIEMEHTHbBIX 30HAOB (2 1 4 3N1eMeHTa).

B yem ke cOCTOAT NpenMyLyecTBa

Ka)XXpaoro U3 yKa3aHHbIX METof10B?

HenpepsiBHoe cevicmmuyeckoe HabnogeHne
NPencTaBnseT cobo yCOBEPLLEHCTBOBAHHYKO METOOMNKY
YETbIPEXMEPHOM CencMopas3Beaxkn. Ha y4actke MOpCKOro
[OHa Haf, HePTAHbIM U ra30BbIM MECTOPOXAEHMEM

00 Hadana aobblHM MPOV3BOANTCS OAHOBPEMEHHASA
YCTaHOBKA MOCTOSIHHBIX AATHNKOB (KOHTPONPYHOLLIMX
00 4 napameTpoB - X, Y, Z 1 faBneHne), Kak npasumio,
BbIHECEHHbIX Ha kabene. 3aTtem Haf STUMM JaTdMKamm

B TpebyeMblin MEPUOL, BPEMEHW NMPOXOOUT CYAHO C
OTHOCUTENTBHO HEAOPOMMM

reHepaToPOM CEACMUYECKIIX “ [loHHble Kabenu MOryT
nPpUMEeHATbCA B 30HaX, B
KOTOpbIX UCMNoJib30OBaHUe

konebaHui, NOChINaroLLIVIM
MOBTOPSIOLLIMECS
CencMmnHecKne curHanbl ans

&€& Mopckasa cencmopassegka
C UCNoNb3oBaHMeM
MHOr03J/1eMEHTHbIX 30HA0B
nepe>xusaet nepuopn yma

Multi-Component Seismic is
seeing a boom offshore §§

these sensors — whenever required — and generate a
“repeat 3D”. In theory, this could happen as often as once
a week at a repeat cost of as little as $100Kk, giving real-time
data for analysis of reservoir dynamics throughout a field’s
life. Onshore, a similar approach can be envisaged although
permanently installed down-hole sensors are perhaps more
likely. Such surveilance should
be thought of as a component
of the Digital il Field which |
discussed at some length in a
ROGTEC Issue 11and so will not
pursue further here.

Wide-Angle and Multi-Azimuth
Seismic were originally
conceived of as two different
ways of addressing a similar
problem, namely how to image
beneath lithologies such as salt or basalt that limit the ability
of conventional 2D or 3D seismic to ‘see through them’

to image structures below. An example might be where a
structural feature such as a rift system lies below a layer

of salt, for example in the Santos basin, offshore Brasil or
the Gulf of Suez, offshore Egypt, or beneath basalt, for
example in the Rockall basin, offshore Ireland — here Wide
Angle Seismic seems to deliver. Elsewhere, more rugose
surfaces (such as the Messinian unconformity in the Eastern
Mediterranean) or salt bodies (Gulf of Mexico; Angola) might
prevent illumination of deeper geology when data is acquired
along a particular azimuth — here Multi-Azimuth Seismic
seems to deliver.

However, as the apparent leader in this area — CGGVeritas
— makes clear, these two approaches have somewhat
merged and have benefits
beyond what was originally
conceived. There seem to

be two reasons for this.

First of all, survey design

TPEXMEPHOM perncTpaumn. is key so as to provide the
TeopeTndeckn, paHHas 6yIfCMpyeMb|X optir::um Combl?nation of target
onepaLyist MOXeT cencmMmonpuemMHbIX ilumination, sampling, data
e o KOC pepcTaBnAerca
, econd, the processing o
MOBTOPOB, COCTaBAOLLIEN Heueﬂ60005pa3HblM Wide- and Multi-Azimuth

Bcero 100 000
nonnapos CLUA. TMpw
3TOM OCYLLIECTBNSETCS
cbop NoCTynaroLLMX B
onepaTVBHOM PeXnMe
JaHHbIX, KOTOPblE MOTYT
MCMNOMb30BaTLCA /19 aHanM3a ANHaMNKK PaspaboTKu
KOINNEeKTOpa B TeYeHNe BCEro CpoKa aKcnayaTaumm
MECTOPOXAEHWS. Ha cyLiie MOXET NMPUMEHSTLCS
aHanornyHas TExXHOMoris, XoTsa 6os1ee BEPOSTHbIM
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OBC'’s can be deployed in
areas where towed streamers
are impractical 99

has challenged conventional
processing techniques, leading
to the adoption of true 3D
algorithms and workflows.

The combination of this true
3D approach to processing,
combined with improved illumination and data quality
during acquisition, leads to great improvements in image
quality in all sorts of geological settings, especially
complex ones.

www.rogtecmagazine.com



RESERVOIR EXPLORATION TECHNOLOGY

ABAAACE EAMHCTBEHHBIM TEODM3MUECKUM NOAPAAHMKOM, CNEUMaAWIWPYIOLMMCA MCKAIOUMTEABHO Ha
paboTax ¢ AOHHBLIMKM CeRcMMYecKkMMK Kabeaamiu (OBC), komnaduwa RXT obecneywBaeT BobiCOYaRLUYID
AOCTOBEPHOCTL CERCMUYEcKHX aaHHbIX OBC no Haubonee onTUMaAbHBLIM LEHaM,

Hawa cucrema VectorSeis Ocean (VS0) ¢ yHHKAALHOW TEXHOAOTMER, OCHOBaHHOW Ha WCNOAL30BaHMM
perucTpupyiowmx Byes, NO3BOARET HAM CHW3HTh KK PUCKU B 0BAaCTH COBAIOABHUA TEXHUKW BeaonacHo-
CTH M OXPaHbl OKPYXSIOLLEN CPEALI, TAK M COKPATHTL PACXOALI HALUMX KAMEHTOB.

3a AONOAHMTEALHOH MHGOPMAELMER, NOXAAYHCTA, NOCETHTE WWW.IXL.COM HAH CBRXMTECH C:
* MNamenaa Bom +47 67 82 85 16, Ocno, Hopeerus, pamela.voll@rxt.com

* Kpuc Yonkep +44 208 823 9234, NoHAOH, AHramA, chris.walker@rxt.com

* Aapu Barvep +1 832 242 0700, XviocToH, Texac, larry.wagner@rxt.com

= Amutpuid Batypud +7 985 211 46 38, Mockea, Poccus, dmitry.baturin@rxt.com

maw 2

rx,ﬂg Byayliee - Ha AHE OKeaHoB

www.rxt.com



B PA3BEOKA

NpeacTaBNseTCs NCNOMb30BaHME METOAA PasMeLEHNS
CTaLMOHAPHbIX BHYTPUCKBAXKUHHBIX JATHMKOB.

[aHHasa MeToavKa HabMOOEHUA MOXKET CHATATLCS
ogHow 13 “LIndpoBbIX TEXHOMOMIN HA HETEra30BbIX
MECTOPOXAEHNSX”, KOTOPbIE AOCTATOYHO MOAPOOHO
paccMaTpUBa/IMCh B MOEW CTaTbe, OMyOIMKOBaHHOM B
npoLunom rogy B >xxypHane ROGTEC, B cBA3M C 4eM 4
He CTaHy NPVBOANTb AOMONHUTENBHYHO MHOPMALMIO MO
3TOMY BOMPOCY.

Pernctpaumsa 3aKpUTUHECKUX OTPAXKEHNIA 1
MHOroasumyTasibHbI METOA NMPOBEAEHVS CENCMNYECKON
pa3BedKn n3HavanbHO paspabaTbiBa/IMCh B Ka4eCTBe
OBYX pa3HbIx CMOCOOOB PeLUEHNST OOHOM 1 TOW XXe
nNpo6aeMbl NOTYHEHNUST N306PaXKEHNN YyHaCTKOB, KOTOPbIE
pPacnofIOXKEHbI HUXKE UTONOMMYECKMX hopmaunii
TuNa conen nnn 6asansTa, orpaHNHMBaKOLLIMX
BOSMOXXHOCTW “MpocMoTpa” HaXOAALWMXCA nog,

HUMK CTPYKTYP. [NprMepamMmn MOryT CRy>KUTb Clydan
3aneraHnsi CTPYKTYPHbIX 3/1IEMEHTOB Tuna PUQTOBbLIX
CUCTEM MOA CNOSIMM COJIU, Hanpumep, B BaccenHe
CaHToc nobnmsocTn oT bpasunum nnn B Cyaukom
3anmBe Bo3ne Ervinta, wam nog maccmeBamMun 6asansTa
(Mpumep - baccenH Pokonn y MipnaHaum). B nogo6bHbIx
Cly4asx perncTpaums 3akKpUTN4eCKUX OTPaXKEHNN
npencrasnsaeTca apPeKTUBHbIM METOAOM. B Opyrmx
pernoHax 6o51ee cknagyaTble y4acTKy MOBEPXHOCTH
(Hanpumep, MeccrHnaHckas 30Ha HeCOrnacHoOro
3aeraHnst Nopof B BOCTOYHOM YacT CpeamnseMHoro
MOPS) 1N 3anexxm conm (MeKCUKaHCKNN 3anme v
AHrona) MoryT BOCNpPensaTCTBOBaTb OMPEaSeHnto
napameTPOB 3aneraroLLmx rnyb>xe reonorm4eckmx
CTPYKTYP Npv pernctpaumm aaHHbIX No onpeaeneHHomy
asumyTy. B aTOM Ccnyyae npencrasnseTcs
Lilen1ecoobpasHbIM CNOb30BaHNE
MHOr0a3nMyTasIlbHOro MeToda.

OpHako no pesynbTataMm HabnoaeHVa 3a AeATENbHOCTHIO
NpW3HaHHOIO Nnagpa B AaHHOM 061aCcTy - KOMMaHWN
CGGVetitas - cTaHOBUTCS 04eBUOHBIM, YTO ABE
BblLLIEyKa3aHHbIE METOOMKW B ONpedenieHHoN CTeneHm
Obln 06 beAMHEHbI APYT C APYIOM U NMO3BOSSOT
[00061BaTLCA MO3UTUBHbBIX PE3YIBTATOB, BbIXOASLLMX 32
npeaenbl NepBOHaYasIbHbIX 3aMbICOB. [ns 3TOro, Mo Bcen
BMAVMOCTW, CYLLIECTBYIOT ABE NMpuHMHbI. [pexxae Bcero,
MPOEKTUPOBaHME NCCNENOBaHNI MO3BOSSET A0OMBATLCS
ONTUMaNBHONO COMETaHMA OCBELLIEHWS LIENIEBOV

30Hbl, OVCKPETU3ALMN CUMHAIOB, Ka4eCTBa AaHHbIX U
CTOMMOCTU 1x cbopa. Bo-BTOPbIX, CNOXXHOCTW, CBA3AHHbIE
C MPUMEHEHNEM OBbIYHBIX TEXHOIOMMI 0BPabOTKN

OaHHbIX MPY NCMOB30BaHMN LLNPOKOA3UMYTasTlbHOro

1 MHOroa3MyTallbHOro METOA0B, CrocobCTBOBASN
MPUHATNIO aNTTOPUTMOB Y MOCNe00BaTelbHOCTEN
ornepauuin, creumansHo npeaHa3Ha4eHHbIX [51s8 06padboTkm
[aHHbIX TPEXMepHbIX nccrnenoBaHuin. CodeTtaHme
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Multi-Component Seismic is seeing a boom offshore
where the sector-leading companies such as RXT have
figured out the logistics of operating Ocean Bottom
Cables (OBC) efficiently and effectively, finally offering the
opportunity to realise the potential of multi-component
data to delineate ‘hidden’ reservoirs by imaging beneath
gas clouds or imaging reservoirs that are ‘transparent’ to
conventional (P wave) seismic and to locate and identify
reservoir fluids by yielding rock physics parameters.

OBC deployment offers significant data quality advantages
from the use of geophones/accelerometers in addition

to hydrophones and from avoiding the noise arising from
towing a streamer and from the sea surface itself. Also,
RXT uses new sensors that have excellent characteristics
down to very low frequencies, crucially important for
imaging deeper images. OBCs can be deployed in areas
where towed streamers are impractical, for example in
very shallow water or where there are obstructions such

as producing platforms, moored rigs and so on: also OBC
enables a full Multi- and Wide-Angle capability. Obtaining
high quality multi-component data and then processing

and analysing it has always been seen as something as a

www.rogtecmagazine.com



PEBOJIIOLMOHHBIE CUCTEMbl HASEMHbIX MCC/IEAOBAHMA

FireFly® - beckabenbHaa nnatdopma
CnefytoLero NoKoIEHMA AJ1sl HA3eMHbIX
nccneoBaHUM

AHV-IV™ - CTaHAapTU30BaHHbIN B Shot Pro [l ™ - CucTeMbl CMHXPOHU3aLMM
MPOMbILL/IEHHOCTM BUGpaTOp Ha MpU B3pbIBHbIX paboTax
KOJIECHOM LLIacCH : :

Sensor SM-24® - [poBepeHHbIN B
3KCM/lyaTaLyu BbICOKOKQYECTBEHHbIM

VectroSeis® - BbICOKOTOUHbINM LdpoBOM
MO/IHOBOJIHOBOM TOHEYHbIM NMPUEMHMK

= VT RRD B

ATA aHasIoroBbIl CEMCMOMNPUEMHMK
=
P
1 - =
Vib Pro™ - hheKTUBHbINM 1 TOUHbIN Scorpion® - lMpoyHas 1 acdeKT1BHas
perynatop nctoyHuka VibroSeis HaseMHas permMcTpmpyoLlas cuctema

MCMONb30BaHWEM Kabens

B 2007 rogy komnanua Input/Output cmeHmna cesoe HasBaHMe Ha ION Geophysical.
B To BpeMsA KaK Mbl pacLUMpUN MPEXHME BO3MOXKHOCTM B OTHOLLEHWM Freodm3nIeCcKmx
npu6opoB, HaliM 065A3aTeIbCTBA N0 NPEfOCTaBAEHNI0 CEMCMMYECKMM NoApAAYMKAM
NoAXOAALMX ANA KOHKPETHbIX BUAOB paboT MHCTPYMEHTOB OCTa/IMCh TAKMMM e, KaK
u 40 net Ha3ag. ION - 310 Tenepb 6osiee mMacluTabHas KOMMaHWSA, pacnoJararLas
Mo/IHbIM HaBOPOM OTMEYEHHbIX Harpajamu NpoAyKTOB /A MPOBEAEHUS Ha3eMHbIX
MCCNeIoBaHMIM OT OCHOBHbIX, MPOBEPEHHbIX B 3KCMJyaTauMu M3AENMM, TaKmxX
Kak cencMonpueMHrK SM-24 unm BuGpatop AHV-IV, A0 peBO/OLMOHU3MPYIOLMX
OTpac/lb MOMCKOBO-pa3BeA0YHbIX paboT M Aobblun VectroSeis m FireFly. HeBaxHo,
KaKuMe CUCTeMbl TPeBYTCA ANS OCYLLECTB/IEHUA Ballero MpoeKTa CEeMCMMYECKMX
UCCNesloBaHMIM - aHaloroBble MM UMdPOBble, KabesbHble WM 6ecKabesbHble.
Komnanua ION pacnonaraeT [nogxoasawmm ansa paboTtbl MHCTPYMEHTOM].

101N

CTONIKHYBLUMCb CO CJI0XKHbIMM YCJI0BUAMM paboThl, I;O 18 NOW ION




B PA3BEOKA

[aHHOM METOOVIKM, CNELMABHO PaCCHUTAHHOW Ha
06paboTKy AaHHbIX TPEXMEPHbBIX NCCNEA0BaHUN, C
YCOBEPLLEHCTBOBAHHbIMM CMOCOOaMM OCBELLIEHNS
0O6BEKTOB 1 H0S1EE BbICOKMM Ka4eCTBOM cOopa AaHHbIX,
MO3BOJISET 3HAYUTENBHO YAYYLLIMTB KQYECTBO MOJTy4aeMbIiX
N300Pa>KEHMI MPW HANMHUK NOBbLIX (1, B OCOBEHHOCTY,
CIOXKHbIX) MeQSIOMMHECKMX YCIIOBUIA.

Mopckasi cecMmopasBefka C 1CrnonbL30BaHNEM
MHOro3/1IeMEHTHbIX 30HA0B NMEPEXMBAET Nepunof dyma,
MOCKOJIBbKY NaepamM OTpac/n, TaknM, Kak KOMMaHns
RXT, yoanocb Hantu shdexTBHbIE U PE3YNBTaTUBHbIE
PELLEHNS TEXHNYECKNX BOMPOCOB, CBA3AHHbBIX C
aKcnayaTaumen OOHHbIX kabenen. 3T0, HaKOHEL,
MO3BOJSINIIO PeaM30BaTh MNOTEHLMATBHbIE BOSMOXHOCTU
NCMOSIb30BAHMSA MHOMO3/IEMEHTHbBIX AaHHbIX 4715
onpeaeneHns rpaHnL, “CKpbITbIX” KOINIEKTOPOB 3a CHET
MOCTPOEHNSA N30BPKEHNIN YHACTKOB MO, CKOMIEHUAMM
rasa 1 HehTEHOCHbIX MNACTOB, AOCTYMHbIX AN OObIMHOM
cericMopasBenkm C NPoaoSbHbIMM P-BoHaMK, a Takxke
0151 onpeaeneHnst MECTOHaxXOXAEHWSA 1 NapamMeTpoB
NIACTOBbIX XXNOKOCTEN NMyTEM YCTAHOBNEHNSA (PUNHECKIX
CBOWCTB Nopofpl.

PasmeLleHre JoHHbIX kabenem No3BonsaeT JoOUTLCS
3HaYUTENBHO DOMEE BbICOKOIrO Ka4ecTBa OaHHbIX 38 CHET
NCMOMb30BaHNS CENCMOMPUEMHNKOB 1 aKCENepOMETPOB
B OOMOJIHEHME K MMAPOdOHaAM C NCKITIOYEHNEM LLIYMOB,
BO3HMKAOLLMX NPy BYKCUPOBKE CENCMOMPUEMHOWN
KOCbI, @ TaKXXe UCXOASLLIMX OT CaMOM MOBEPXHOCTN
Mop4. Kpome Toro, koMnaHus RXT ncnonb3yet

HOBblE JaTYNKW, JEMOHCTPUPYIOLLME OT/INYHbIE
XapaKTePUCTUKIN BMIOTb 40 O4YEHb HN3KKX HYacToT, YTO
NCKIOYUTENBHO BaXKHO AN MOCTPOEHMS N300paXKeHNI
0ObEKTOB, 3aneratoLLmx Ha 6onbluen rnybuHe. [JoHHbIe
Kabenm MoryT MPUMEHSTLCS B 30HaX, B KOTOPbIX
NCMOMb30BaHNE BYKCUPYEMbIX CENCMOMPUEMHBIX KOC
NpencTaBIseTCs HelenecoobpasHbiM, - Hanpumep, Ha
OYeHb MEJIKNX yHacTKax Uiv Npu Hanuynum NpensaTcTBum,
TakMx, Kak sKCrnyataumoHHble mnatopMbl,
3asIKOPEHHbIE BbILLKK U T. A. [JOHHble Kabenn Takxe
MO3BONSKOT MCMOJIb30BaTb MHOMOA3MYyTasIbHbIN

METO[, N TEXHOSIOTVIIO PEMMCTPALMN 3aKPUTUHECKIX
OTparkeHu. Mony4eHne BbICOKOKaYECTBEHHbIX
MHOMO3/IEMEHTHbIX AaHHbIX C X MOCNenyoLLEen
06paboTKOM N aHaIM30M BCerja paccmarpuBanoch
NPEANPUATUSMIN OTPACN B KQYECTBE CIIOXKHOW 3afaqn.
B camom fiene, jaHHas MeToavka Bcerga OTHOCUAach

K “4NCTO TEOPETUHECKMM” BTOPOCTEMEHHbIM Cdhepam
OEesATeNbHOCTN HAYyYHO-UCCNEA0BATENBCKMX U MPOEKTHO-
KOHCTPYKTOPCKUX OTAEN0B KPYMHbIX HEMTAHBbIX
KOMMaHU 1 O1pM, 3aHUMAaKLLMXCS MpeaoCcTaBeEHNEM
YCIyr MO NPOBELEHUIO reONINHECKNX NCCNELOBAHNIN.
OpHako Tenepb 3TOT METOA, NONy4nn 60bLLIOE
pacnpocTpaHeHve.
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challenge in the industry and indeed the latter has always
occupied somewhat of an ‘academic’ backwater in both
the Majors’ R&D departments and the bigger geophysical
service companies. However, it has now moved into the
mainstream.

There is significant overlap between the topics discussed
above and we could say that 4th Generation Seismic
equals Total Seismic, the ability to acquire data at any
azimuth, any offset, for any depth, for any geological
target and to use massive computing power to process
and analyse it. Seismic remains “King” and | recall the
advice of my first boss in BP who said “If you have a
$100 to spend on geophysics, spend $99 on seismic
and the rest on a good cup of coffee”....at least that’s
how | remember it!

Finally, it’s worth noting that Total Seismic seems to
involve the use of more than one boat; perhaps it wouldn’t
have taken us nearly seventy years to get there if Shell Oil’s
‘bean counter’ hadn’t stood in the way....some things
never change!

[MpeomeTHble 06NacT PacCCMOTPREHHbIX BbiLLE BOMPOCOB
nepecekatoTCa APYr ¢ ApyroM. MOXHO ckagaTb, YTO
cercmmnyeckas passegka 4-ro NoKoeHWs - 3To “ToTaNbHas
cencMmYecKas pasBeaka’, OCHOBaHHasA Ha BO3MOXXHOCTHAX
cbopa gaHHbIX Mo NtoboMy asumyTy, NPy NGO
OVCTaHLUMM 1 ryBuHe 1 onsa moboro reolorM4eckoro
0DObEKTA, a TaKXKe NCMOIb30BaHUS 3HAYUTENbHbIX
BbI4MCINTENBHBIX PECYPCOB AN 00paboTkM 1 aHanmasa
nocTtynatroLen nHpopmaumm. CeicmMopasBeka ocTaeTcs
“nnavpyroLlen” MeToamkon. BcnoMrHaeTCcsa COBET MOETO
NepBOro HavaslbHYKa B KoMMaHum “Bulln”, KOTOpbI Kak-TO
ckazan: “Ecnmy Bac 6ynet 100 gonnapos, KOTOPbLIE Bbl
CMOXKETE NOTPATUTL Ha re0U3NYECKNE UCCNEAOBAHVIS,
3annatute 99 OONNapoB 3a CerncMmopasBenKy, a Ha
OCTaBLUMECH AeHBLM KyMNUTe YallKy XOopoLLlero koge”.
Hapetoch, 9 npaBmibHO NPOLMTUPOBaST CBOErO Luedal

B 3akstodeHre cnegyet OTMETUTb, YTO ANs TOTarbHOM
cencMopasBeaKy, MO BCEN BUAVMMOCTU, NOTpebyeTcs
CMOSIb30BaTb HECKOMBbKO CyaoB. Bo3MOXXHO, Ham

He MPULLNOCH Obl XaaTb A0OPbIX CEMbOECAT NET A1
TOro, YTobbl NPUINTU K 3TOMY BbIBOAY, €CNN Obl HA MyTK
nporpecca He okasancs “oyxrantep” 13 komnanun “LLenn
Oonn’... HekoTopble BELLM HE MEHAKOTCA HKOraa!

www.rogtecmagazine.com



Mul Bynem pagsl
BcTpeTTe Bac Ha
awem cTeHge #B3iT e
naewnsoHe #98 Ha
BbicTaske KIOGE

KINGDOM o6weguHsier
reonornio ¢ reopnsnkon

INTUITIVE. INTEGRATED. INTERPRETATION.

MecTopomOeHuA B HAWKW gHW TpebyoT Donee KOMNNEKCHOW
HHTERNRETaUWN. Cneumanucram HECPEXD.EIHHO MMETE BOZMOKHOCTE
COBMELLEHWA CERCMUYECKMX JaHHBIX C KpuBsIMK TWC 1 ananuza
NOMyYeHHLIX aTpUByToB B TpeXMepHoM npocTpadcTee. W ece ato
Heobxogumo caoenate Ges yonoxHenus |T MHPacTpyKTYP.I.

Ho Bonee cnoxHas METOOWEE MHTEPNDETAUKWMK HE NoOpa3yMeBaseT

Hanw4uA Bonee cnoxHoro MNO.

MNporpammuoe obecnevedne KINGDOM
koMnaHuu SMT, aenaweics oaHUM 13
nuaepoe Ha puiHke Windows-coBMecTUmbIx
nporpaMmHBIX NPOAYKTOR ANA MHTEpnpeTaumm
reonoro-rearanyeckux AaHHbIX,
npegcraenser cobol MHTerpupoBaHHoe
pELEHUE C UHTYMTUBHO NOHATHLIM
WHTepteAcom, KOTOPOE, NPW MUHUMANLHLIX
3aTpartax BpeMeEHH, 3HAYMTENBHO YNpowaesT
3afaqvy WCcnefoBaHnA MecTOPOXIEHWA.

Bkl moxeTe npuobpecTtn 6ecnnatHylo, TECTOBYH BEpPCUIO NaKeTa no
aapecy www.seismicmicro.com\rogtec-trial u ybegurbcsa, novyemy

Hawu KnueHThbl B 85 cTpaHax Bbibupatotr KINGDOM komnanuu SMT.
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