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A-p PnyapA CToKep, [oxTop hriocotmin, MarncTp TOUHbIX
HayK, CTapPLLIM KOHCYJSIETAHT MO Fe0sI0r0-re0MnaNIEcKM
CCeaoBaHNaM

Ma6bno AnbBapec, varvicTp TouHbIX Hayk, BSAT. CrapLumi
KOHCYILTaHT M0 BOMPOCaM OXPaHbl TRYAA, OKDY>KaoLLIEM
Cpedpl Vi TeXHKI 6e30MacHOCTM

Bsepenue

Jioboin 3aKaz4rK, UMEOLLNA HAMEPEHWS B
OTHOLLEHUM peanmsaumm Kakom-nméo nporpammbl
no CencMopasBefo4qHbIM paboTaM Ha akBaTopuu,
OOJKEH 3HaTb OCHOBHbIE MPUHLMMbLI BbINOHEHUS
cencMopasBeoYHbIX paboT. MNoapobHOCTM B AaHHOM
BOMPOCE TakXXe MMEKOT OYeHb BaXKHOE 3HAYEHNE,
HO KpaTKOe NMpencTaBeHne MaTepuana B paMmkax
OaHHOW cTaTbu ynpexkgaeT nx obcy>kaeHune. Ecnm
3aKas4nk ycBamBaeT AaHHble OCHOBHbIE MPUHLIMMbI,
KOMMETEHTHBIMU KOHCYbTaHTaMK 1 noapsa4MKamm
OyLeT yoeneHo COOTBETCTBYIOLLEE BHUMAHWE

1N getansm.

llenu pa3seJo4HbIX paboT

Bce cericmopasBenoyHble paboTbl OMKHbI HAYMHATLCSA
C XOPOLLO OMnpeaeneHHbIX Lener pa3seo4Hbix padoT.
OHW NpeacTaBnsaoT cobor reosniornyeckre 3anaqm
npeobpas3oBbiBaEMbIE B CENCMOrE0NOMMYECKNe

3afa4n, TO eCTb, XapPaKTEPUCTUKN 1 ONpedensatoLme
Npu3HaKK obpadaTbiBaEMbIX B KOHEHHOM UTOre
cercMmopasBefoyHbIX daHHbIX. OHK onpeaenstoT pacHeT
pa3BeaoYHbIX PaboT N TEXHUYECKNE TpeboBaHNS.
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Introduction

Any client contemplating a marine seismic program

should be cognizant of the general principles for seismic
acquisition. The details are also very important. If the client
adheres to the general principles, the right consultants and
contractors will attend to the details.

Exploration Objectives

All seismic acquisition should flow from well-defined
exploration objectives. These are geological objectives
translated into seismological objectives, that is, the
characteristics and attributes of the finally processed
seismic data. They dictate the acquisition design and the
technical specifications.

The Gontract - Stand-by Time

The best type of contract is turnkey contract with
chargeable stand-by time. The turnkey provision puts the
responsibility on the seismic contractor to be logistically
efficient when the crew can work but acknowledges
situations out of the contractor’s control when the crew
cannot. In such circumstances, the contractor should be
compensated for the operating expenses. If extensive
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EXPLORATION M

KoHTpaKT - Bpema npocToA

Hannyqlumm KOHTPaKToOM ABNSeTCH caada “nog koY’

C onnayvMBaembiM BpeMeHeM NpocToes. ObecneyeHne
YCNOBUI “NoA KNoY” HaknadplBaeT OTBETCTBEHHOCTb

Ha NoApsaqMKa No cecMopasBeoyHbIM paboTam B
OTHOLLEHWN TOrO, 4TOObI 06ecnevmBanacb MaTepuaibHo-
TexHuYeckast SPPEKTUBHOCTb B Clydasx, Koraa
KOMaHOa MOXeT paboTaTb, HO KOHCTaTUPYET Hannymne
CUTyaLMi, BbIXOOALLMX 38 PaMKN KOHTPOSS NOOPSAAHMKA,
KOrga KoMaHga paboTaTtb He MOXET. [pn Takmx
0BCTOATENBCTBAX MOAPAOHNKY OOSKHBI BO3MELLATHCHA €ro
onepauuoHHble pacxodpl. B cnydasx, korga MMeeT MecTo
ONUTENbHOE BPEMS MPOCTOS Y MOAPSOAHUK OO/HKEH HECTU
BCe 3TO 6pems Ha cebe, MOXKHO BbITb YBEPEHHBIM, HTO
Ka4eCTBO JaHHbIX B TAKOM Clly4ae NoCTpaaeT.

Heo6XoAuMbIe KOHCYNbTAHTbI

Cwunamun nHxeHepa no KNI gomkeH BbITb NpoBeaeH
ayauT NoAroTOBKM K BbIMOSHEHWIO paboT, 1 3TOT
cneunanncT OOJKEH BbICTYMaTb B KA4YECTBE pecypca

Ha NPOTSXKEHUM BCEW NMporpammbl. HopmMarnsHbIM
SABNAETCHA NPUBIEYEHNE KOHCYIbTAHTOB 419 MPOBEAEHVIA
BEpUdVKaLIM 1 KAMMBPOBKW B MOPTY MO re0Ae3UHEeCKOMY
NPUBA304YHOMY 060PYA0BAHNIO 1 ANS MPOBEPKM AaHHbBIX
MPVBSA3KW, Ha4MHas C CamblX MEPBbIX MOMYHEHHBIX JaHHbIX.

[NpencTaBuTENM 3aKas4mka onsg NpoBeaeHus
BEPUMDUKALINA B PEXMME PEANTbHOMO BPEMEHU B LIENSIX
rapaHTUpPOBaHKSA TOro, YTO paboTa COOTBETCTBYET
TEXHUYECKNM TPeDOBaHMAM 1 crelmdrKaumsiM no oxpaHe
Tpyoa, OKpY»KatoLLen cpefbl U TEXHNKe 6€30MacHOCTU.
PacLumpeHHas 06paboTka CEMCMUNYECKMX OaHHbIX W
npenBapuTenbHas 06paboTKa OKOHYaTENbHbIX JaHHbIX Ha
MECTe MOXXET NOTPeboBaTb MPUCYTCTBUSA NPeaCcTaBUTENS
KNneHTa rno obpaboTke CeNCMNYECKMX OaHHbIX.

[ns cemcmMopasBeaoHHbIX PadoT Ha aKBATOPVIM CTaHOAPTOM
SABMSETCA MPVBNEYEHNE OBYX KOMMIIEKTOB MPEACTaBNTENEN
3aKaz4ika, oauH AN CENCMMYECKOro 1 OauH NS
HaBUraLWMOHHOMO MO3ULMOHMPOBaHWS. OBbIMHO 3aKa34qmK
TpebyeT TObKO MPOBEAEHNE UCXOOHOMO ayauTa no OXpaHe
TpyOa, TEXHNKE 6E30MaCHOCTY 1 3aLLMTE OKPY>KarOLLEN cpepbl
nepen Tem, Kak CyqHO BOMAET U3 NopTa. Ha aksatopun,
OTBETCTBEHHOCTb 32 HaA30pP MO BOMpPOCaM OxpaHbl Tpyaa,
TEXHMKE 6Ee30MAaCHOCTU 1 3aLLUTE OKPY>KAOLLIEN Cpedp!
JEXUT Ha MPEACTaBUTENSAX 3aKa34MKa MO CENCMUHECKOMY
1 HABUMALIMIOHHOMY MO3MLIMOHMPOBaHMIO. HekoTopble
3aKasH/KN MOMyT Takxke TpeboBaTb NPOoBeAeHNE 1
TEXHNYECKOro ayamTa, KOTOPbI YacTMYHO NPOBOANUTCS

B MOPTY HaXOXAeHWs, U Ha akBaTopum BO BPEMS
nepBOHaYaNbHOro PasBePTbIBaHVA 060PYA0BaHMSA
(MCTOUHWKM 3HEPIONUTaHMS 1 CENCMOMPUEMHBIE KOChI).

Bbl6op KOHCYNbLTAHTOB U NOANAAYMKOB

MpocTbiM OTBETOM 3[eCh ByAeT BbIGOp nepcoHana,
KOTOPbIN XOPOLLO 3apeKoMeHaoBan cebs B paboTe
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standby time occurs and the contractor has to bear the
full burden, one can be assured the data quality
will suffer.

Necessary Consultants

An instrument engineer should conduct a pre-production
audit and act as a resource throughout the entire program.
Consultants to perform the dockside verifications and
calibrations of the positioning equipment and to examine
the positioning data from the first acquired data are

the norm.

Client representatives, for real time verification ensure the
work complies with the technical and HSE specifications.
Extensive QC seismic processing or final data pre-
processing on board may require a seismic processing
client representative.

For marine acquisition the standard is two sets of rotating
client representatives, one for seismic and one for
navigation-positioning. Commonly the client only requires
an initial HSE audit before the vessel leaves port. At sea,
the seismic and navigation-positioning client reps have
responsibility for overseeing HSE. Some clients may also
require a technical audit, which is conducted partly at the
dockside, and at sea during the initial deployment of the
equipment (energy source and streamer(s))

Selecting Consultants and Contractors

The simple answer is to select personnel who have
done a good job previously but this begs the question.
For individuals, recommendations from trusted and
knowledgeable colleagues who have worked with the
people is the best method. Given the gravity of this
decision, a telephone interview is warranted.

Selecting a seismic contractor is much more difficult

than selecting individuals. Many, if not most seismic
contractors have many crews. Not all are of equal quality.
The composition of crews change with time. What

was a good crew may become less so and vice-versa.
Many seismic contractors divide the world into different
administrative regions and the regions may not have

the same attitude toward HSE and data quality. Every
seismic contractor, to hear them speak, is dedicated to
world-class HSE procedures and data quality. However,
seismic contractors are not charitable organizations. In
effect, seismic contractors sell the time of their personnel
and rent their equipment to the client. The better the HSE
procedures and the higher the data quality, the more
time is required to complete the program and often more
equipment is necessary. World class HSE and high-
resolution data cost more — as a client do not expect
something for nothing from your seismic contractor.

The technical and HSE specifications must be part of
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paHee, HO Takoe YTBepXXAeHWe ronocnoBHO. [Ans
OTOENBbHBIX PABOTHMKOB, PEKOMEHOALIN OT BbI3bIBAOLLIMX
OOBEpUE N XOPOLLIO OCBEAOMIEHHbBIX KOJEr, KOTOpble
paboTany BMeCTe C AaHHbIMU creupanmcTamu,

ABNAKOTCA HAUNYYLLUM METOAOM. C y4ETOM THKECTU
[aHHOrO peLLeHnsi, 0OOCHOBaHHbIM ByOET NPOBEASHME
cobecenoBaHus Mo TeNedOoHy.

Bbi6op nogpsag4rka no cencmopassenke
NPEACTaBAAETCS 3HAUUTENBHO Bonee TpyaHbIM, YeEM
BbI6OP OTAENbHbIX CEUNANTNCTOB. Y MHOIMX, ECMN HE

y 60MbLUNHCTBA NOAPAOHNKOB MO CencMopas3Beike,
NMEETCA MHOIO KoMaHA,. He Bce 13 HMx obecnevnsaroT
0MHaKoBOe Ka4ecTBO. COCTaB KOMaHd, CO BPEMEHEM
MeHsieTCs. Ta KoMaHaa, KoTopas Oblna XopoLLUen,

MOXET CTAHOBUTLCS MeHee XOopoLLUen, 1 HaobopOT.
MHoMe Nnogpsaa4nKM Mo CENCMOopasBedke AenaT M1p

Ha pasnnYHble aOMUHNCTPATUBHbIE PETMOHbI, U TaKne
PErvoHbl MOTYT HE METb OJIHOMO W TOO XKE OTHOLLEHUST K
BOMpOCaM OxpaHbl TPpyOa, OKPYKatoLLen cpepl N TEXHUKM
6e30MacHOCTU, TaK Xe, Kak 1 K Ka4eCTBY AaHHbIX. C nx
CNOB, KaXKdbl NOAPAO4MK 06ecnedmBaeT npoLeaypsbl
OXpaHbl TPYAA, OKPY>KarOLLIEN Cpeabl Y TEXHUKM
6e30MacHOCTM 1 Ka4eCcTBO AaHHbIX Ha MUPOBOM YPOBHE.
OaHako, NOAPSAYMKIA MO cencmopasBeaoUHHbIM paboTam
He SBNAtTCA 6naroTBOpUTENbHBIMU OpraHm3aLmamn. Ha
Oene, NoapsaaqmKm No cencMopas3BeqoyHbIM paboTam
npoaatoT BpemMst paboTbl CBOUX CMeLVanicToB 1
NPEACTaBAAOT B apeHdy CBOe 060pya0BaHVE 3aKa3umKy.
YeMm nyuLLe mpouenypbl OXpaHbl TPYAa, OKPY>KatoLLEN
Ccpedbl U TEXHNKKM 6E30MaCHOCTU U YEM BbILLIE KQYECTBO
[OaHHbIX, TeM DOofbLLE BpemMeHu TpebyeTcsa ans
BbIMNOJIHEHNS MPOrpaMMbl, 1 3a4aCTyto TeM BOonblLLe
TpebyeTca obopyaoBaHMs. MMPOBOro YPOBHA OXpaHa
TPy, OKPY>KatoLLEN Cpedbl U TEXHMKa 6e30MacHOCTA U
[aHHbIE BbICOKOIO pa3peLLeHnst CTOSAT OOPOXKE — Bedpb
3aKa34rK He OXKNAAET MONYyYUTb YTO-TO AAPOM OT CBOEro
nogpsaYvKa rno cencMopasBenoHHbiM paboTam.

TexHu4eckme TpeboBaHns 1 TPeGOBaHMS MO OXpPaHe
TPYyOa, OKPY>KaroLLEN Cpefe N TEXHMKE Be30MacHOCTM
OOJDKHbI ObITh HYaCTbIO MakeTa, HanpPaBSIEMOro
noapsiaYvkaM no cercMopasBefoyHbIM paboTam,
YyHaCTBYIOLLMM B TEHAEPE Ha MosyyeHne 3akasa. Kak
eLle NoAPSAOHNKIL MO CENCMOopas3BeaoHHbIM paboTam
MOIYT HagnexallymM obpas3oM y4acTBOBaTb B TeHAepe?
3akasumk OOS/KEH NMPUBIEKaTb KOHCYIbTAaHTOB K
HamnMcaHWo Ha3BaHHbIX TPEBOBaHWUI 1 creumdUKaLmiA.
VxxeHep no KUIM pomkeH NpeacTaBuTb CBOW 3aMeHaHuns
MO COOTBETCTBUIO N HAAEXHOCTN KOHTPOBHO-
N3MepUTENbHBIX CPEACTB W AaTHMKOB, Npeanaraembix
y4aCTHUKamMu TeHaepa. Kakom-To 13 NoapaaynKkoB rno
CencmMopasBefoyHbIM paboTamM MOXKET MPEASTOXNUTb
060pYyAOBaHME C CYLLIECTBEHHbBIMW MPENUMYLLIECTBAMM.
HeobxoaMMo MOMHUTL, YTO Takune TpeboBaHNS U
cneuvduKaummn SBRaoTCa “npasunamm nrpbl”, KOTopble
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the package sent to the seismic contractors bidding

on the work. How else can the seismic contractors bid
appropriately? The client should involve the consultants
in writing said specifications. The instrument engineer
should comment on the appropriateness and the reliability
of the instruments and sensors proposed by the bidders.
One seismic contractor may propose equipment with a
significant advantage. Remember that the specifications
are the “rules of the game” that the “referees”, i.e. the
client representatives enforce. Poor rules leave the client
representatives powerless.

The Acquisition Design

The mantra of all seismic acquisition is acquiring data

which meets the exploration objectives at minimum cost.
Clearly, this goal cannot be accomplished with imprecise
exploration objectives. Even with precise exploration
objectives the acquisition design can over design or under
design the program. Over designing the program means
the exploration objectives will be met but the cost will be
unnecessarily high. Under-designing the program means the
data will at best only partially meet the exploration objectives.
The client needs two independent designs to consider.

The seismic industry has made remarkable technological
and methodological progress over time. The issue for the
client is, do you need the “latest and greatest equipment
and/or methodology”? For marine acquisition do you need
MAZ or WAZ methodology? If you do, be thankful it is
available. If not, it represents over design. For an expert and
objective discussion of these issues read the books and
papers by Gijs Vermeer.

The Technical Specifications

The technical specifications, despite their importance, are
the béte-noir of acquisition. Learned treatises, papers and
meeting presentations consider acquisition design. Very
little public discussion of technical specifications is available.
Seismic contractors have their internal specifications but
generally are loath to disclose them. An instrument engineer
is one resource available to clients.

Since the technical specifications concern what constitutes
lost data and the percentage of lost data that is acceptable,
the seismic processor should be the ultimate decider.

For example, it is not the signal-to-noise ratio on the raw
records that is important but the signal-to-noise on the final
processed data. How seriously does a channel failing a
particular test degrade the trace? What tests can be failed
and still have acceptable data? The instrument engineer
knows the effect of a test failure on the amplitude and
phase characteristics of the response but only the seismic
processor knows if incorporating such data would do more
harm than good.

In the field, the observers have to make the judgment
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Bam HyXHO NpoanuTb Ce30H paboT B APKTHKE. ..

...Mbl npegoctasum Bam DNV's ICE-1A

yBenuyaT cpoku pabot B ApkTuke 6e3 KOMMPOMUCCOB B 06MacTu TEXHUKN Ge30MacHOCTH.
Y3HaiiTe, 4To AenaeT Hac ocobeHHbIMY; MoceTuTe www.polarcus.com
EXPLORE GREEN

Hawa ICE-1A nepoBas knaccudmkaumsa npuceoeHHas Det Norske Veritas B couetaHum
C [BOVIHBIM KOPMYCOM rapaHTUpyeT, YTO HallM CeNcMOopa3BEdOYHble Cyda MakCUMarbHO P 1
olarcuss
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NPWHYOUTENBHO YCTaHaBMBaroTCs “pedepn”, TO
€CTb, NnpencrtaBUTenAMn 3aka3d4dnka. [noxne npasunnia
OCTaBNSOT NPeacTaBUTENel 3akasqrka 6e3 cpeacTs
BO3OENCTBUSA Ha CUTYyaLMtO.

PacueT pa3eeou4HbIX pa6oT

“MaHTpoin” BCex cencmopasBeaoyHble paboT SBASeTCs
nosyyeHne AaHHbIX, KOTOPble YAOBNETBOPSIOT LeNsM
NCCNeaoBaHWs Mo MUHUMabHOM LieHe. O4eBUOHO, YTO
JaHHas 3afa4a He MOXXET ObITb BbINMOSIHEHA B Clly4ae
HeYeTKO onpeneneHHbIX Lienen paseqoqHbIX paboT.
[axxe npn TO4HO onpeaeneHHbIX LIensx pasBenoYHbIX
paboT pacyeT NoJyHeHNs AaHHbIX MOXET MPEBbLILLIATHL
NN HeOOTArVMBaTb A0 NPOrpamMmbl. MpeBbILLEHNE YPOBHS
MporpamMmbl 03Ha4aeT TO, HTO LIeN pasBeqoHHbIX
paboT ByayT AOCTUraTbCs, HO 3aTparbl Ha 3To 6yayT
HeonpaBAaHHO BbICOKUMMK. HedoTsarBaHve [0 YPOBHS
MporpamMmbl 03Ha4YaeT TO, YTO AaHHbIE B Jy4LLIEM
chnydae 6yayT TONbKO YaCTUYHO YAOBNETBOPSATh LIENSM
pas3BefoYHbIX PaboT. Ha paccMOTpeHve 3akazHmky
OOMKHbI MPeACTaBNATLCS ABa HE3ABMCKMbIX pacHeTa.

C TeyeHveM BpeMeHM OTpacsb CEeNCMOpa3BeaKm
nobunach 3Ha4UTENBHOMO TEXHONOMMHECKOMO U
METOOMOMMHYECKOro Nporpecca. 3aka34vnky Heobxoammo
OTBETUTb Ha BOMPOCHI: Hy>KHbI i eMy “camble nocnegHne
1 NepenoBble 0O0PYAOBaHNE W/ METOOUNKNA™?

Hy>kHbI i eMy ONst pa3BenoYHbIX paboT Ha akBaTopumn
mMeToankn MAZ nnn WAZ? Ecnn oTBeT yTBEPAUTESNBHBIN,
HY>XHO ObITb 61arogapHbBIM 3a TO, YTO OHU UMEKOTCSA

B pacrnopskeHun. Ecnn oTBeT oTpuLatenbHbIN, peyb

B TakKOM CJflydae naeT o NpesbilleHnn pacyeTa. s
OOBEKTMBHOMO 06CY)KAEHNS AaHHbIX BOMPOCOB Ha
SKCMEPTHOM YPOBHE HEOBXOOMMO O3HAKOMUTLCH C KHUramm
n nyénvkaumsmn 'vinca ®epmeepa (Gijs Vermeer).

TexHnyeckue Tpe6oBaHna U cneunthnKauum
TexHu4eckme TpeboBaHus, HE CMOTPSA Ha X
BaXKHOCTb, MPEACTaBNSAOT COOoN “npeameT 0CoboM
HeHaBUCTW” B pa3Beno4Hbix paboTax. B nsy4eHHbIx
[oroesopax, Nyénmkauysix 1 npe3eHTaumsax Ha
BCTPEYaX paccMaTpuBaETCA PacHET pa3Bea0HHbIX
pPaboT. Ny6anYHBbIX ODCYXXOEHUI BOMPOCOB,
CBS3aHHbIX C TEXHUYECKNMU TPEBOBAHMAMM, OHEHD
Maso. Y noapsgymMkoB no cencMopasBeqoHHbiM
paboTam UMEKOTCS CBOW BHYTPEHHNE TpeboBaHWA 1
cneuvdnkagmm, HO, Kak NPaBUIo, PACKPLIBAKOT OHU
NX KOMY Obl TO HX BbINO 04eHb HEOXOTHO. OOHUM,
NMEIOLLIMMCS B PACMOPSYKEHUM Y 3aKa34NKOB PECYPCOM,
aBnseTcs nHxeHep no KAM.

[MOCKOSIBKY TEXHUHECKME TPEOOBaHVA MEIOT OENO C
TEM, YTO NpeacTaBnseT cobon NOTEPSHHbIE AaHHbIE

N NPUEMIIEMbBIN MPOLEHT NOTEPSIHHBIX AAHHBIX, TEM,
KTO MPUHNMAaET OKOHYaTENbHOE PELLEHNE, JOMKEH
ObITb 06PabOTHMK CENCMNYECKMX AaHHbIX. Hanpumep,
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whether to record or stand-by in real time. They require
numbers for the maximum permissible ambient random
noise and how many channels can be above the limit.

They need to know what tests to run on the instruments
and sensors and what are the tolerances. The instrument
engineer has the expertise to advise the client on the tests
and tolerances. The seismic processors, given they have

at least a sample of the seismic data, know the maximum
permissible ambient random noise and how many channels
can be above the limit. The recommendations of the
seismic processors can then be translated into the numbers
required by the observers.

Extensive and Comprehensive Start-up Meeting

An extensive and comprehensive start-up meeting should
be conducted after the seismic crew has completely
mobilized and just before the parameter testing, Attendees
should include the client, client representatives, the
instrument engineer if possible, the heads of department
from the seismic crew, the party chief, the country manager
and the seismic contractor regional HSE and technical
gurus if possible. All technical and HSE specifications
should be discussed deliberately and thoroughly, and then
agreed to as appropriate and doable by all parties.

Parameter Testing - Production Testing

To reduce the expense of parameter testing all relevant
data should be analyzed prior to generating an acquisition
design. Existing seismic and well data are the most
valuable. Clients need to do their homework.

The ultimate parameter testing is production testing.

A production test acquires an appropriate interval of fullfold
seismic data along a production line and then evaluates the
parameters from the fully processed seismic data.

The client has either to have the data fully processed on-
board or have fast-track seismic processing on shore.

The final concept is that of seismological areas. The optimal
values of acquisition parameters for a given seismological
area differ from those of adjacent seismological areas.
Differences in bathymetry, near-surface and subsurface
geology create seismological areas. The larger the program
area the more likely there is more than one seismological
area. Each seismological area requires a separate
parameter and production testing.

Approaches to Seismic

- Rational versus Budget-Constrained

The principles stated form the basis of rational seismic
exploration in which data meeting the exploration objectives
is the independent variable and cost the dependent
variable. Hopefully the budget for the project is adequate.
Cost is the independent variable in the opposite approach,
which may be termed budget-constrained seismic or
you-get-what-you-get seismic or hope-and-pray seismic.
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Ba>KHbIM ABIAETCA HE OTHOLUEHWE CUIrHaJ1-LUYyM MO
HeobpaboTaHHbIM 3aMCsM, a OTHOLLIEHNE CUMHAN-LLYM
Mo KOHeYHbIM 0BpaboTaHHbIM AaHHbIM. HackonbKo
cepbe3Ho cOoV KaHana B KOHKPETHOM TecTe yXyaulaeT
Ka4eCTBO CENCMOTPACChI? Kakne TeCTbl MOryT AaBaTb
cOou 1 NpK 3TOM BCE PaBHO BblgaBaTb MpUeMemMble
OaHHble? VHxeHep no KU sHaeT o BinsHUM cboeB
BO BpeMsi TECTUPOBaHWSA Ha aMMNUTyaHble U a3oBble
XapaKTEePUCTUKM CUMHANOB, HO TONbKO 06paboTHMNK
CENCMUNYECKINX OAHHbIX 3HAET — NPUHEeCET JI BKIIKOYeHWe
TakX JaHHbIX Bpeaa 6orblle, YeM Nosb3bl.

B ycnoBusix BbINosHeHWs paboT, onepaTtopam
CENCMOCTaHLMN HEOOXOANMO MPUHAMATHL PELLIEHVE B
OTHOLLIEHWM TOrO, OCYLLIECTBIATH X 3aMCh UM XKe
6e30ercTBOBaThL B PeaslbHOM BpeMeHW. [ns H1X TpedyroTcs
3Ha4YEeHNs MO MakCUManbHO OOMYCTUMOMY BHELLIHEMY
Cly4arHOMY LLIYMY, 1 MO TOMY, CKOJIbKO KaHasIoB MOXET
MpeBbILaTb YCTAHOBNEHHBI Mpeden. VIM HeobxoanmMo
3HaTb, Kakne TeCTbl MPOBOAUTL Ha KOHTPOSBHO-
N3MepUTENIbHOM annapaType 1 AaTdmKax, 1 KakoBbl
nonycka. Vixenep no KUIMN MeeT KOMMETEHLMIO As TOrO,
4YTOObI BblAaBaTh PEKOMEHOALMN 3aKa341KY B OTHOLLIEHN
TECTOB 1 AOMyCcKoB. OBPabOTUMKN CENCMNHECKIX AaHHbIX,
NPV YCNOBWM TOMO, YTO Y HNX UMEETCH XOTH Bbl OANH
obpaseL|, CeNCMUHECKMX OaHHbIX, 3HAIOT MaKCUMaIIbHO
JOMYCTUMBIN BHELLIHWIA CITyH4aiHbIA LLYM 1 TO, CKOJbKO
KaHas10B MOXET MPEBbILLAaTL YCTaHOBIEHHbBIN MPeaen.

This approach is quite common, in fact probably the more
common. Again, one hopes the budget is adequate,
otherwise the data will only partially met the exploration
objectives or may not meet them at all. One may
contemplate the aphorism that the most expensive seismic
data is data that fails to meet the exploration objectives.

Health, Safety and the Environment

For the HSE professional, marine seismic offers the
advantage that Safety is an integral aspect of all

marine operations following IMO (International Maritime
Organization) regulations as well as IAGC and OGP
directives on this subject. All personnel and crew in a boat
can only board after following minimum training, which
ensures that HSE is part of the marine mind set.

Still, HSE in marine operations is a demanding task.
Many sets of regulations must be followed to ensure
compliance with “best practices”. One example is
MARPOL, the International Convention for the Prevention
of Pollution From Ships (1973, modified by the Protocol
of 1978). Guidelines and regulations are clearly explained
there, so the role of the HSE personnel is to manage a
complex system, as opposed to implementing one.

Training and drills are also clearly stated and scheduled. That
leaves the HSE personnel the freedom to concentrate on the
quality and effectiveness of the training program, as opposed

PaspaboTtaHo ¢ npuuenom Ha 6yayuiee
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B PA3BEOKA

Takrm 06pas3om, pekoMeHaaLmmM OT 0OpPabOTHNKOB
CEeVICMUYECKIX OaHHbIX MOIyT 3aTeM NnepesBoanTbCA B
3HaYeHVIs1, Tpebyemble st OMNepaTopoB CENCMOCTaHLN,

PacwmpeHHoe U BcecTopoHHee

nepsoHayanbHoe cobpanHne

[Nocne Toro, Kak MOSHOCTLIO MOBUIM30BaHa rpymna

Mo cercMopasBeaKe M HENOCPEACTBEHHO nepen
TECTUPOBaHMEM MNAPaAMETPOB, AO/HKHO NPOBOANTLCA
pacLUMPEHHOE 11 BCECTOPOHHEE NEPBOHAYTBHOE
cobpanve. B cocTaB y4acTHMKOB O0MKHbI BXOAUTH
3aKas4vk, MPeacTaBNTeNN 3aKa34nka, ECN BO3MOXHO

- H>keHep no KNI, pykosoguTenv nogpasneneHnin ns
rPYNMbl MO CENCMOpa3BeaKe, HavaIbHUK reonN3nHECKOM
napTUK, PErVIOHaTbHbBIN MEHEIKEP W, ECII BOSMOXHO,
PErioHabHble CNELMAaNCTBI MO OXpaHe TPYOa, OKPY>KarOLLEN
cpenb! 1 TexHke 6830MacHOCTU W TEXHUHECKIME CNeLannCTbl
OT NMoapsiaHMKa Mo CencMopasBeaoHHbIM padoTam. Bee
TEXHNHECKME TPebOoBaHMA 1 TPEBOBaHS MO OXpPaHe TPyaAa,
OKPY>KarOLLIEN cpedpbl 1 TEXHKe 6e30MacHOCTV OODKHb!

ObITb CreLyanbHoO 1 TLLIATENBEHO 0BCY»KAEHDI, Y MOCNE 3TOro
COrNacoBaHbl, CXOASA U3 KOHKPETHOM HEOOXOAMMOCTH, U
[OKHbI COBMOAATHCA BCEMM CTOPOHAM.

TecTpoBaHue napaMmeTpoB

- TecTHpoBaHue B paboyux ycnosud

Lnsa CHWXeHWs 3aTpat Ha TECTUPOBaHVE NapaMeTpoB
BCE COOTBETCTBYOLUME AaHHble AOMKHbI ObIThb
npoaHanM3npoBaHhbl 40 TOro, Kak OyaeT BbipabdaTbiBaTbCs
pacyeT pasBenoyHbIx paboT. CyLecTByoLLE
CEeNcMOopPasBefOYHbIE N CKBEXKWHHbIE AaHHbIE
NPeacTaBnAoT HaUOOMbLLYIO LIEHHOCTb. VIMeeTcs
HeobXx0aUMOCTb B TOM, 4TOObI 3aKasqkamm bbina
npoBeOeHa COOTBETCTBYHOLLAA NOArOTOBUTENBHAS
paboTa.

OKkoHYaTesbHbIM TECTMPOBaAHNEM MAPaAMETPOB ABIAESTCA
TECTMPOBAHME B Pabo4mx ycrnoBusix. [oCpeacTsom
TecTa B pabo4nx yCrnoBMax 06ecnevnBaeTcst NoslyHeHmne
COOTBETCTBYHOLLErO NHTEpBaia MOHOKPATHbBIX
CENCMUNYECKMX AaHHbIX BOOSb MPOM3BOACTBEHHOMO
Npodwuns, NOCIe Yero NPoM3BOaNTCS OLiEHKA
napamMeTPOB Ha OCHOBE MOJIHOCTBIO 06PabOTaHHbBIX
CENCMUNYECKMX AaHHbIX. 3aKkad4qiky HEOOXOAMMO Nnbo
0becneynTb NONHYK 06paboTKy AaHHbLIX Ha BOPTY
cyaHa, b0 e NPOU3BECTY CKOPOCTHYHO 0DPaboTKy
CENCMUNYECKMX OaHHbIX Ha Bepery.

3akntoumTENbHAA KOHLENLMS NPeacTaBnsaeT cobown
KOHLIEMLNKO CENCMONOrMYECKMX 30H. OnTManbHble
3Ha4YeHVs MapamMeTPOB CENCMOPAa3BEaKM AN

3a4aHHON CENCMONOMMHECKOW 30HbI OTNHAOTCA OT
Taknx NapamMeTpPOB COCEOHMUX CENCMONOMNYECKIX

30H. Pasnmums B 6aTUMETPUYECKINX XapaKTeEpPUCTMKaXx
BaccenHoB, OKOMOMOBEPXHOCTHOW 1 MPUMOBEPXHOCTHOM
reonorny onpenenstoT CENCMONOMMYECKNE 30HbI.
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to whether these drills are performed (or which ones
should).

Still, high seas operations are complex scenarios.

In streamer marine jobs, the handling of the heavy
equipment poses clear dangers. Proper planning, from
fully fledged operations (those that are not routine) to
the daily “Tool Box Meetings” must be carried out, and
documented. The TBM’s can be used specifically for
planning and reviewing procedures, which may have

a higher level of risk if the crew begins to see them as
routine and “easy”. It is the role of the HSE professional
and Heads of Departments to foresee problems that
break with this routine and can lead to incidents.

In Ocean Bottom Cable (OBC) jobs, the key issue

is the use of several different types of crafts. HSE

must ensure that different regulations and levels of
seaworthiness mesh together, and that maintenance
and safe practices cover all procedures. OBC also calls
for land bases, mixing both land aspects with marine.
This usually leads to duplicate or “extended” HSE
departments.. These must ensure that emergencies in
both land and sea are taken care of while not relying
on the same personnel and services. The intrinsic
spreading of personnel, crafts and equipment over both
sea and land make these operations more complex
than the Streamer jobs, calling for a more detailed
planning of the initial aspects of the operation, as well
as the day to day after the job has started.

Yem 6osbLLE 30HA, OXBaTbiBAaEMast MPOrPaMMON,

TEeM BblILLIE BEPOSITHOCTb TOro, 4TO UMEeeTCst bonee
OOHOW CENCMOOrMHYECKOV 30HbI. 1151 Kaxxaowm
CEenNCcMOIorM4ecKon 30Hbl TpebyeTcst oTaeNbHoe
TECTMPOBaHME NapamMeTPOB 1 TECTUPOBaHME B pabo4mnx
YCNOBUSAX.

Cericmo-payuoHanbHbieé MeTo/ibl NPOTVB

METO/0B ANA GI0MKETHbIX OrpaHNYeHuin

YcTaHOBNEHHbIE MPUHLMMLI DOPMUPYHOT OCHOBY

0719 paLUVoHanbHOM CencMopasBeaKn, B KOTOPOW
JaHHble, COOTBETCTBYHOLLME LIENSIM CENCMOpPa3BEeaKU,
NPeacTaBNstoT COBON HE3ABUCKMYIO MEPEMEHHYIO, a
3aTparhl — 3aBUCUMYIO MEPEMEHHYID. XOUETCS HAEeATHCH,
4YTO OIOMKET ANF MPOeKTa ABMFETCA AOCTATOYHbIM.
HesaBuncrmon nepemMeHHon 3aTpaTbl ABMAOTCS B
MPOTVBOMONOXHOM MOAXOAE, KOTOPLIA MOXET ObIThb
Ha3BaH OIOMKETHO-OMPAHNYEHHOM CEMCMOPa3BEOKON,
cercMopasBegKa “kak nonydaercs” nnm cencmopassenka
“Cc Hagexgamn 1 monuTBamn”. Takon Nogxod, ABnseTca
JOCTaTO4HO pacnpocTpaHeHHbIM. OnsTh Xe, Bce
Ha[EelTCA Ha TO, YTO DIOMKET AOCTATOYEH, B MPOTUBHOM
clyyae Nosy4eHHbIE OaHHble OyayT TONMbKO YaCTUHHO
COOTBETCTBOBATb LIENAM CENCMOPAa3BEOKN, U >Ke MOTYT
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B PA3BEOKA

He COOTBETCTBOBATbL UM BOOOLLE. MOXXHO BCMOMHUTL
N3PEYEHNE O TOM, YTO HaMbonee JOPOrMK OAaHHbIMM
CEeNCMOpPasBeaKM SBMAOTCA AaHHbIE, KOTOPbIE He
COOTBETCTBYIOT LIeNsIM pa3Beao4HbIX padorT.

OxpaHa TpyAa, OKpyXKatowwei

cpefbl M TeXHNKA 6e30nacHoCTH

[nsa cneumanncta No oxpaHe Tpyaa, OKpyXaroLLen
Cpenbl U TEXHNKEe BE30MACHOCTN, CENCMOPa3BEA0UHbIE
paboTbl Ha akBaToOpPUK 0BecnevmBatoT TO
NPEeNMyLLECTBO, YTO 6€30MacHOCTb ABMSETCS
HEOTbEMJIEMbIM aCMEKTOM BCHAKOW OEATENBHOCTH

Ha MOpE B COOTBETCTBMM C NonoxkeHnsa MIMO
(MexxoyHapoaHas MoOpCcKas opraHmsaums), a Takke
ONpeEKTVBaMM No 3TOMY BOMpocy 0T MexxayHapo4HOW
accoumnaumm reouan4ecknx NoagpaaYnNKoB, a TakxKe
Accoupaumm NnpomsBoanTenen rasa n Hetn. Becb
nepcoHan 1 KoMaHga Ha Kopabie MOryT MOAHATHCSA
Ha 6OPT TOSIbKO MOCE MPOXOXAEHNA MUHMANBHOIO
0By4eHust, YTO rapaHTUpyeT, YTO BOMPOCHI OXpPaHbl
TPy4a, OKpy>KaloLLEen cpefpl U TEXHUKIN 6e30MacHOCTH
SABNAOTCS 3/1EMEHTOM MOPCKOro MeHTanuMTeTa.

OpHako, oxpaHa Tpyaa, OKpy»KatoLLen cpedbl 1
TexHVKa He30MacHOCTY NPU BbiMONHEeHUW pPaboT Ha
MOpE SABNATCA 3aaadvamu, TPebyoLWUMN YCUNIA.
Ins Toro, 4To6bl rapaHTUPOBaTb COOTBETCTBME
TpeboBaHWsM MO “NepenoBbIM MPaKTUHECKNM
mMeTodam”, HeobxoaMMo cobnoaaTe MHOXXECTBO
NONOXEeHU 1 pernaMmeHTaunin. OgHUM 13 NPUMEPOB
asngaetca MAPIOJ1, MexayHapoaHas KOHBEHLMSA
No NpenoTBPAaLLEHMIO 3arPsA3HEHNsA BOA, C Cy40B
(1973 r., nameHeHHasi nocpencTsoMm lNpoTokona
1978 roga). 3aecb YETKO Pas3bsCHEHbI HOPMAaTVBbI

N PErNaMEHTUPYIOLLME MOSIOXKEHWS, TaKM 00pasomMm,
POJIb NepcoHarna rno oxpaHe Tpyaa, OKPY>XaroLLEen
cpenpl U TeXHUKe Be30MacHOCTY 3aKo4aeTCs B TOM,
4TOObI YIPaBNATb CMOXXHOWM CUCTEMOW, B OTNNYME OT
3aga4m peanvsaumn ee TpeboBaHNUN.

Takxe 4eTKO onpefeneHbl U 3annaHnpoBaHbl Mo
BPeMeHU 0BydeHVE U TPEHWHIU. DTO OCTaBNAET AN
nepcoHana no oxpaHe TPyAa, OKPY>KatoLLen cpefpl U
TexHnke 6e30MacHOCTM CBOOOAY CKOHLIEHTPUPOBATb
CBOW yCUNnS Ha KavecTBe U aPPEKTUBHOCTA
nporpamMmmbl 0ByHeHUsA, BMECTO TOrO, YTOObI
NPUHUMAaTb PeLLEHNe O HEOOXOOMMOCTU NPOBEAEHWIS
TakMX TPEHNHIOB (NN KOTOPLIE U3 HUX LOJSIKHBbI
NPOBOANTLCS).

OpaHako, paboTbl B OTKPLITOM MOPE NPeacTaBstoT
cobol CnoxXHble cLeHapun. Bo Bpemsa npoBeaeHus
MOPCKMX paboT Ha CENCMOMPUEMHOWN KOCe
0b6CNyXKMBaAHWE TSHKENOrO 0OOPYAOBAHNSA COMPSIXKEHO C
onpeneneHHbIMN onacHOCTAMN. [OMXHO BbIMONHATLCS
N OOKYMEHTUPOBATLCA Haanexallee NnaHnpoBaHue,
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Ha4MHas C pa3BEPHYTLIX PaboT (TEX, KOTOpbIE HE
OTHOCSATCS K KaTeropuv NoBCEAHEBHbIX PaboT) n
3aKaH4MBast exxeaHeBHbIMU “MPOU3BOACTBEHHBIMU
coBeLlaHnamn”, Takme Npon3BOACTBEHHbIE COBELLIAHNSA
MOIyT UCMONBb30BaTLCA KOHKPETHO ANd npouenyp
nnaHMpoBaHUs, aHanmM3a 1 KOHTPONS, KOTOpble MOTyT
NMeTb 6onee BbICOKUIA YPOBEHb PUCKA, ECNM KOMaHaa
Ha4YMHAET OTHOCUTBLCS K HUM Kak K MOBCEAHEBHbLIM
“nerkum”. VIMeHHO B 3afa4qu crneypanncTa no oxpaHe
TpyOa, OKpY>KatoLLEN cpedbl 1 TEXHMKE Be30MacHOCTU
N PyKOBOAMTENEN NOApa3aeneHnin BxoanT
HeO6XOAMMOCTb MPEAYCMOTPETb MPOB6NEMbI, KOTOPbIE
BOSHMKAIOT MPU TakOM “pPYTUHHOM” OTHOLLEHWN U MOTYT
NPUBECTU K HECHACTHbIM CIly4asim.

[Npu paboTax Ha OOHHOW CENCMOpPasBEdOYHON KOCe,
OCHOBHbBIM BOMPOCOM SABIAETCA UCMOb30BaHWe
HECKOJIbKNX PasnnyHbIX TUMOB TpaHchopTa.
CneumanucT No oxpaHe TpyAa, OKpy>KakoLLen cpenpl u
TEXHUKe Be30MacHOCTU O0MKEH N03ab0TUTBCSA O TOM,
4TOObI Pa3NMyHble HOPMAaTUBHBIE MONIOXEHWSA Y YPOBHM
MOPEXOAHOCTU HaxoAUIUCh B COYETaHNN, 1 YTOObI
TeXHUYeckoe 0BCNyXKMBaHME U TEXHMKA 6e30MacHOCTM
OoxBaTbIBaNM BCe NMpouenypbl. PaboTbl Ha JOHHON
ceicMopasBeo4HON KOCe TakxXe TPebyroT Ha3eMHbIX
6a3, Korga NpouCXoauT CMeLLeHe 060NX HA3EMHbIX
BNOOB C MOPCKMM. OTO 0ObIYHO MPMBOANT K CO3OAHNIO
OBOVIHbIX UMK “pacluMperHbIX” nogpasaeneHmnn no
oxpaHe Tpyaa, OKPY>KatoLLEN cpeabl 1 TEXHNKE
6e3onacHoCTU. 3TO OOMKHO rapaHTMPOBaTb TO, YTO
YpesBblyalriHble CUTyaLuK, Kak Ha cylle, Tak U Ha MOpE,
OyoyT oKasblBaTbCA MO KOHTPOMEM, HE Nofarasdacb Ha
O[IHV 1 T€ XKe nepcoHan n cnyxotbl. Cneunpunyeckmn
XapakTepHoe pacnpefenerHre nepcoHana, TpaHcnopTa
1n obopyaoBaHKs, Kak Ha Mope, Tak 1 Ha Cylle, aenatoT
Takue paboTbl bonee CAOXHbIMK, YeM PaboThbl Ha
ceicMOonprémMHoON Koce, Tpebys bonee aeTanbHOro
NNaHNpPoOBaHNSA N3Ha4anbHbIX MOMEHTOB OEATENBHOCTH,
TakXXe, Kak 1 MOBCEHEBHOM AeATENbHOCTU, Mocne
TOro, kKak paboTbl Ha4aNNChb.

O-p Pnyapn CTokep, gokTop dunocodun, Marmctp
TOYHbIX HAaYK, CTAPLLWA KOHCYbTaHT MO reooro-
reoU3N4ECKNM NCCNEOOBaAHNSAM

[Mabno AnbBapec, MarncTp TOYHbIX Hayk, BSAT.
CTapLumn KOHCYBTaHT MO BOMPOCam oxpaHbl Tpya4a,
OKPY>KatOLLEV CPefpl U TEXHUKIN 6e30MacHOCTU
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