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zhi1 LIUBin1 HEJingguo1 LUXiangpeng1 and
ZHANG Zaiwu1 Oil Geophysical Prospecting 
2020 55 Supplement  1-8 

TheTJareaintheNortheastSichuanBasinis
richinoilandgasresources buttheseismicand
geologicalconditionsarecomplex Theprimary
understandtargethasdevelopedsmallfractures 
makingthefractured-porousreservoirveryaniso-
tropic Thenear-surfaceintervalisloosesand-
stone sotheseismicfrequencybandisnarrow 
Thedensevegetationcausesstronghigh-frequency
noises Thematured􀆵2W1H seismicexploration
technology widefrequencyand wideazimuth 
highdensity isusedtodesigntherecor-dingsys-
temtoimprovetheimageofthereservoirwith
smallfracturesandstronganisotropy Finally the
comprehensivesurfacesurveyandshootingfactor
designtechnologyisdevelopedforloosesand-
stone whichcanquantitativelyanalyzesmallarray
parametersforsuppressinghigh-frequencynoises 
Byexpandingtheeffectivebandwidth theimaging
effectoftheseismicsectionisimproved 
Keywords mountainsinNortheastSichuanBasin 
widefrequencyand wideazimuth loosesand-
stone smallarray
1 ShengliBranchCompany SinopecPetroleum
Engineering Geophysical Co Ltd  Dongying 
Shandong257100 China

Researchandapplicationofreal-timeQConmarine
towedcableacquisition WANGZengbo1 HUANG
Shaoqing1 SHANG Minqiang1 CHEN Jihong1 
ZHAOJian1 andSUNXiaoping1 OilGeophysical
Prospecting 2020 55 Supplement  9-14 

On-siteQCisanecessarymeanstoensurethe
qualityofmarinetowedcableseismicacquisition
andimproveproductionefficiency Throughtimely
acquisitionofthestatusinformationofeachsystem
recordedinSEG-DorSEG-Yfiles anddisplaying
itinaflexibleandintuitiveway theacquisition
statusanddataqualitycanbemonitoredinreal
time Atthesametime inordertoadapttothe
characteristicsoflargeamountofdataandconti-
nuousmarinetowedcableseismicacquisition the
workingstatusoftheequipmentsuchascableand
gunarrayisautomaticallymonitoredinrealtime 
andvariousdataaredisplayedinrealtime inclu-
dingsingleshotrecord near-tracesection stacked
shotgather stackedcommoncabledata near-

fieldgeophone TBsignalandRMSamplitude to
ensurethequalityofseismicdataandreducecosts 
Thepracticalapplicationshowsthatthismethod
caneffectivelymonitortheairleakage selfexcita-
tionandpressurechangeofairgun thenoisede-
velopmentofcable thequalityofrecordedseismic
signals andtheabnormalitiesofseismicamplitude
andfrequency Problemscanbefoundinrealtime
andsolvedquickly Thissavestheworkingtimeof
thefleetandimprovestheconstructionefficiency 
Keywords marinetowedcable SEG-D SEG-Y 
real-timemonitoring CMPstackedsection
1 Research & DevelopmentCenter BGPInc  
CNPC Zhuozhou Hebei072751 China

Thequalitycontrolofnavigationandpositioningin
OBNseismicexploration LIUDangwei1 CAOShu-
wei2 QUAN Haiyan1 QIN Xuebin1 LUO Min-
xue1 andDU Haitao1 OilGeophysicalProspec-
ting 2020 55 Supplement  15-19 32 

Inrecentyears OBNexplorationhasbecomean
importantoperationmodeandkeepsdeveloping Real-
timenavigationandpositioningisabasicandimpor-
tantpartinOBNexploration Thispaperfirstlysum-
marizestheprocessandaccuracyrequirementofreal-
timenavigationandpositioninginOBNexploration 
thenaccordingtothespecificprocessofOBNexplora-
tion describesthequalitycontrolofreal-timenaviga-
tionandpositioningindetailsfromnodevessel posi-
tioningvesselandsourcevessel andfinallysummari-
zesthequalitycontrolindataprocessingandmanage-
ment Theresultprovidesareferencetoimprovingthe
standardizationofreal-timenavigationandpositioning
inOBNexploration ensuringthereliabilityofnaviga-
tiondataandguaranteeingthequalityofOBNdata 
Keywords OBN seismic exploration real-time
navigation qualitycontrol datamanagement
1 BGPOffshore BGP CNPC Binhai Tianjin
300457 China
2 BGPEquipment BGP CNPC Zhuozhou He-
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Researchandapplicationoftheprocessingmethod
forCarboniferouslow-frequencysignals Junggar
Basin TUO Junjun1 WANG Xiaotao1 DOU
Qiangfeng1 YEDi1 JIANGLi1 TANJia1 Oil
GeophysicalProspecting 2020 55 Supplement  
20-24

Affectedbynoiseandpropagatingdistance 
theeffectivesignalsofCarboniferousseismicre-
flectionarealmostatlowfrequency Howtoim-
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proveandprotectlostlow-frequencyinformationis
thekeytoimprovethequalityofcarboniferous
seismicdata Thispaperproposesanewmethod 
Toprotectlow-frequencyinformation thepre-
stackmatchingtechnologybasedonacross-domain
FKKfilteringisusedtosuppressnoisesinmultiple
domains Comparedwiththeconventionalmeth-
od thismulti-domaindenoisingmethodcaneffec-
tivelydistinguishthelow-frequencycomponentof
primarywavesfromlow-frequencynoises While
improvingthesignal-to-noiseratioofseismicdata 
effectivelow-frequencyreflectioninformationcan
beprotectedtothegreatestextent Toenhancethe
processingoflow-frequencycomponent basedon
thecharacteristicsthatthesignal-to-noiseratioof
thehigh-frequencycomponentofdeepseismicdata
islowerthanthatofthelow-frequencycompo-
nent alow-frequencyenergyenhancingfactoris
designed to compensate low-frequency seismic
data Inparticular Carbonaceousenergyclusters
aremorefocused andafinevelocityfieldcanbe
established therebyimprovingtheaccuracyofmi-
grationimaging Thenewmethodhasbeenapplied
toseveralseismicblocksintheJunggarBasinand
obtainedgoodeffects Itcanprovidepowerful
technicalsupportfortheexplorationofCarbonifer-
ousoilandgas 
Keywords cross-domain binary-spaceinterpolation 
low-frequencycompensation Carboniferousimaging
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ThesurfaceconditionintheYingxionglinga-
reaoftheQaidam Basiniscomplexwith many
cliffs anddifferentsurveyshavedifferentacquisi-
tionparameters Thisresultedinseriousirregula-
ritiesintraces spatialsamplesandcoverage and
consequentlyartifactsinseismicimagingresults 
Togetaccurateimagesofsubsurfacestructures 
dataregularizationisindispensable Conventional
MPFI MatchingPursuitFourierInterpolation 
can􀆵re-orthogonalize theFourierbasisfunctions
throughiterativelysubtractingtheFouriercompo-
nentwiththemaximumenergyfromoriginaldata
tominimizetheleakagefromonefrequencytoan-
other butitsuffersfrom aliasing Improved
MPFIcansuppressaliasathighfrequencybyusing
lowfrequencyasaprior Inthispaper MPFIwas

appliedtoregularizethegeometryof3Dland
multi-surveyrecordedintheYingxionglingareaof
theQaidamBasin Theresultshowsthatimproved
MPFIcanprovideapromisingapproachforrecon-
structingthemissingdatawhilepreservingampli-
tudeandremovingnoises andimprovetheimage
ofthefaultcrushedzone Itlaysafoundationfor
subsequentreservoirpredictionandevaluation 
Keywords dataregularization matchingpursuit 
anti-aliasing multi-surveyjointprocessing
1 ResearchInstituteofPetroleumExploration&
Development-Northwest PetroChina Lanzhou Gansu
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ThevelocitymodelofconvertedwaveVTIpre-stack
timemigrationanditsapplicationincomplexzones 
YANG Zhe1 WANG Xiaowei1 SU Qin1 BIAN
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InVTIanisotropicmedia multi-parametera-
nalysisisaneffectivemethodforpre-stacktime
migrationvelocitymodelingofconvertedwaves 
However forconvertedwavefromcomplexstruc-
tureswithseriousanisotropy lowspectralaccura-
cyandmultiplesolutionsmakeitverydifficultto
directlyperform multi-parameterspectrumanaly-
sis Thispaperprovidesamethodwhichsimplifies
the multi-parametervelocity modeling process 
ThroughstratigraphicinterpretationofP-waveand
convertedwave theaveragevelocityratioofP-
wavetoconvertedwaves γ0 canbeobtained The
initialmigrationvelocityoftheconverted wave
 vC2 andγ0areusedtoperformtheisotropicpre-
stacktimemigrationoftheconvertedwave and
theimaginggathersareusedtoiterativelyoptimize
thevC2withonlyfinelytuningγ0 sothatthenear-
offseteventisflattened Then theVTIfour-pa-
rameteranalysisoftheconverted waveisper-
formed inwhichvC2andγ0iskeptunchanged 
Theequivalentvelocityratioandtheanisotropic
parameteroftheconvertedwavearesequentially
iterateduntilthefar-offseteventsareflattened 
Theapplicationresultshowsthatthemethodcan
effectivelyreducethemultiplicityofmulti-parame-
termodelingofconvertedwaves improvetheima-
gingquality andlayagooddatafoundationfor
karstfracturepredictionbyusingmulti-wavedata 
Keywords convertedwave VTI velocitymodel-
ing multi-parameteranalysis multi-wavematching 
1 Researchinstituteofpetroleumexploration &
development-Northwest PetroChina Lanzhou 
Gansu730020 China 
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Researchonhigh-precision modelingandimaging
withdual-complexityconditions TakingtheKulong-
shanmountainousareaofJiuquanBasinasanexam-
ple XIAO Mingtu1 SUQin1 YUGuoxiang2 LI
Fei1 LING Yue1 andSHAO Xichun1 OilGeo-
physicalProspecting 2020 55 Supplement  41-
48 

TheKulongshanmountainousareaisrichin
oilandgasresourcesinJiuquanBasin Itischarac-
terizedbybothcomplexinnear-surfaceandover-
thrustsubsurfacestructures leadingtogreatdiffi-
cultiesinsubsurfaceaccurateimaging Conven-
tional floating-datum-based prestack migration
doesn􀆶tworkwellinsuchanarea sothatprob-
lemssuchasinsufficientstaticcorrection inade-
quateadjustmentoffloatingdatumtoseverelyun-
dulatingsurface andinaccurateshallowvelocity
modelsaffectingthemigrationaccuracyofdeeper
structuresarepresented andtheconventional
methodcannotsatisfytherequirementforprecise
imagingoftheoverthruststructures Thispaper
proposesanintegrationstrategyofstaticcorrection
anddepthimaging Combining withtheparti-
tioneddouble-variablestaticcorrection itcanim-
provetheaccuracyofhigh-frequencynear-surface
staticcorrection Thekeytechniqueintegrates
near-surfacerefractioninvertedvelocitywithdeep
reflectioninvertedvelocityreasonablytoacquirea
high-precisionglobalvelocitymodel andusespre-
stackdepthmigrationoftruesurfacewithsmall-
scalesurfacesmoothingparameterstoenhancethe
deepimagingaccuracy Applicationofthehigh-
precisiondepthmodelingandimagingprocessing
techniquetorawdatashowsthatthemethodcan
improvetheimagingqualityandaccuracyofcom-
plexthruststructureeffectively provingthesupe-
riorityandfeasibilityofthemethodforhigh-preci-
sionmodelingandimagingincomplexareas 
Keywords truesurface withsmall-scalesurface
smoothingparameter double-variablestaticcor-
rection dual-complexityconditions fusionveloci-
tymodeling prestackdepthmigration
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Anaccurateseismicvelocitymodelisimpor-

tantforaccurateseismicimaging However in
somecomplexareaswithspeciallithology suchas
igneousrock gypsum saltrock conglomerate
rockandsoon sharpchangesinthecomposition
ofthespeciallithologycausesharpchangesinseis-
micvelocity thencomplexseismicwavefield and
consequentlyextremelydifficulttogetaccurate
modelingandimagingofthespeciallithology A
conventionallayer-controlling velocity modeling
methodcan􀆶taccuratelydealwiththeviolentlate-
ralandinternalvelocitychangesofthespecialgeo-
logicalbody sotheunderlyingstructureofthe
specialgeologicalbodyisunabletoaccuratelyi-
mage TakingthespecialigneousrockintheLex-
plorationareaasacase weuseinterpretedhori-
zonstocontrolthestructureshapeandextract
VSPvelocitytothespeciallithologyandforward
simulationtoobtainaninitialvelocitymodelwith
reasonablespatialvelocitydistribution thenopti-
mizetheinitialvelocity modelthroughthree-di-
mensionalgridtomographytoimprovetheinternal
velocityaccuracy Thevelocitymodelingmethod
cannotonlyrestoretheunderlyingstructureofig-
neousrockinthemiddleanddeeplayersoftheL
explorationareaandeliminatetheunderlyingfalse
faults butalsoprovidethemoreaccurateimageof
theultra-deepfracture-cavecarbonatereservoir 
Themethodisareferencetovelocity-depthmode-
lingandimaging ofsimilarspecialgeological
bodies 
Keywords middle-deeplayer igneousrock car-
bonaterock priorinformation 3D gridtomo-
graphy
1 Petroleum Exploration & DevelopmentResearch
Institute-Northwest Petrochina Lanzhou Gansu
730020 China
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Processingworkflowforimprovingshallowseismic
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ThedevelopedchannelsandstoneoftheShaxi-
miaoFormationinthecentralSichuanBasinisa
newtargetofoilexplorationanddevelopment To
copewithproblemsanddifficultiesexistinginthe
shallowseismicdataofthecentralSichuanBasin 
GeoEastsoftwarewasusedtocarryoutfidelityand
amplitudepreservationtoimprovetheresolutionof
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theseismicdata Afteranalyzingtheoriginalseis-
micdata difficultiesindataprocessingwerefound
out thencorrespondingtechnicalmeasureswere
taken includingprocessingexperimentsonstatic
corrections denoising whilepreservingprestack
amplitude prestacktimemigrationandtracegather
optimization andfinallytheprocessingparameters
andprocessessuitableforthecharacteristicsofthe
studyareaweresummarizedforbatchprocessing
ofalldata Basedontheresult high-resolution
seismicdatawereobtainedwithactivecharacteris-
ticsofwavegroup highsignal-to-noiseratio con-
tinuousshalloweventsandreasonablemigration 
Theyarethebasicdataforfinepredictionofchan-
nelsandstonereservoirsandseismicdetectionof
gas-bearingproperty 
Keywords GeoEast Sichuan Basin Shaximiao
Formation processingworkflow staticcorrections
1 ResearchInstituteofExplorationandDevelop-
ment PetroChinaSouthwest Oil & GasField
Company Chengdu Sichuan610041 China
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3 RegionalGeologicalSurveyCrew SichuanGeo-
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Highprecisionpredictionandidentificationofhigh
temperature and high-pressure gas reservoirin
Yinggehai Basin LIU Wei1 LI Lei1 MA
Guangke1 OilGeophysicalProspecting 2020 55
 Supplement  64-71

Thehightemperatureandhighpressuregas
reservoirintheYinggehaiBasinisanunclassical
systemofgravityflowdepositswherethereservoir
isveryheterogenous thecontactbetweensand
bodiesisverycomplicated Affectedbyshallow
gasanddiapermicrofissures theseismicresolu-
tionandSNRarelow Therearefuzzyzones andit
isdifficulttoaccuratelydistinguishthegasandwa-
terlayers Themultiplicityofseismicattributes
arenotconducivetohighprecisionreservoirand
hydrocarbonidentification Takingthe Huangliu
formationintheDongfangDgasfieldasacase a
highprecisionreservoirandhydrocarbonidentifica-
tiontechnologyforhightemperatureandhigh
pressurecomplexgasreservoirisproposed First 
obtainhighqualityseismicdatabyhighdensity
seismicacquisition thenconductseismicampli-
tudecompensationandbroadbandgeostatisticalin-
versionbycombininggeostatisticalinversionand
broadbandinversion andfinallyidentifythegas
rangebyfrequencytuningdecomposition The
studyresultisusefulforhighprecisionreservoir

andhydrocarbonidentificationathightemperature
andhighpressureconditions 
Keywords hightemperatureandhighpressure 
complexgasreservoir highdensityseismic am-
plitudecompensation reservoirprediction fluid
detection
1 CNOOC China Limited Zhanjiang Branch 
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Keytechnologyandeffectofpredictionoftight
sandstonegasbasedonseismicdata WANGGuan-
mei1 ZHANG Wanfu1 ZHANG Hongwei1 LIU
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Tightsandstonegasistypicalunconventionalgas
inthereservoirwithlowporosityandlowpermeabili-
ty Theeffectivesandstonereservoiristhinandhasa
littledifferenceinwaveimpedancefromitssurround-
ingrockafterbearinggas anditsseismicresponseis
weak Afteranalyzingthecontrollingfactorsincluding
sandstonethickness physicalpropertiesandgas-bear-
ingproperty thekeytechnologiesofseismicprediction
werestudiedinthestudyarea Firstly takingadvan-
tageofhighverticalresolutionofloggingdataand
goodlateralresolutionofseismicdata geostatistical
randomsimulationinversionwascarriedouttofinely
describethesandstonedistribution thenbasedonthe
mathematicalrelationshipbetweentheP-waveimpe-
danceandporosityofpuresandstone two-stepquanti-
tativepredictionofsandstoneporosityandpredictionof
favorablereservoirdistributionlawswerecarriedout 
andfinally basedonfinepetrophysicalanalysis Pois-
son'sratiowasselectedasthesensitiveelasticparame-
tertoidentifygasandwater andprestackelasticin-
versionwascarriedoutbasedonfidelityandamplitude
preservedseismicdatatopredictrichgasareas The
applicationofthismethodintheSuligeSXblockhas
achieved very good exploration and development
effect Basedonthestructuralbackground andcom-
prehensiveevaluationoflithology physicalproperties
andgasbearingproperty favorabletargetzoneswere
selected andwelllocationweredeployed 
Keywords tightsandstonegas seismicdata po-
rosity Poisson'sratio prestackinversion
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Zhuozhou Hebei072751 China
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TheOrdovicianreservoirsatdeeperthan6000
mintheGuchenglowupliftintheeasternTarim
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Basinaredolomiteandlimestone whicharetaken
asthetypicaldeeptoultra-deepexplorationtar-
gets Thequalityofultra-deepseismicdataisaf-
fectedbyseismicacquisition attenuationandpro-
cessing sothatitisdifficulttogetexpectedre-
sultsofreservoirprediction Inthisstudy based
onthedatawithwideazimuth theinterpretation
workflowfor􀆵2W1H datawasproposed and
thenbasedontheinformationofbroadbandandaz-
imuth lithologyprediction zonaloptimizationand
gasidentificationbydominantzonesofdeepkarst
reservoirswerecarriedoutintheGuchenglowup-
lift Inordertoimprovetheaccuracyofreservoir
predictionanddeterminethefavorableexploration
areainthestudyarea thedistributionofdolomite
waspredictedbyusingthebroadbandoftheseis-
micdata andthegaspotentialofthereservoirwas
detectedbyusingthedominantazimuthoftheseis-
micdata Theresultsshowthatreservoirpredic-
tionbasedontherelationshipbetweenamplitude
andfrequency AVF isbetterthanthatofpre-
stackseismicinversion Thewideazimuthseismic
datahascertaindominantazimuthofhydrocarbon
response andtheanisotropyatsuchazimuthis
less andthehydrocarbonresponsecharacteristics
aremoreobvious Thiscanbetterpredictthedis-
tributionoffavorabledeepgasreservoirs 
Keywords GuchenglowupliftineasternTarimBa-
sin deepreservoir "2W1H" AVFrelationship 
dominantazimuth reservoirprediction
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Permeabilityisanimportantparameteraffect-
ingtheproductionofcoalbedmethane Thereisa
certain powerexponentialrelationship between
geostressandpermeability Butthegeostresspre-
dictionbasedonthecurvatureofseismicdatacan
notaccuratelycharacterizethepermeabilitydistri-
butionlawofcoalstrata Inthisstudy takingcoal
strataintheQinshuiBasinasanexample the
geostresswaspredictedbyusingthecurvatureof
seismicdata andthefaultdevelopmentareawas
preciselypredictedbyusingtheintrinsicstructural
coherencetechnology thentheunreasonableareas

ofgeostresspredictionwereeliminatedbyfusing
geostressandcoherentattributevolume finally 
thegeostresswasconvertedintopermeabilityac-
cordingtothepowerexponentialrelationshipbe-
tweenpermeabilityandgeostress Thepredicted
resultsofthismethodareingoodagreementwith
actualdrillingdata Theyprovidereferencesto
CBMexplorationanddevelopment 
Keywords coalstrata permeability geostress 
curvature coherence volumefusion
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Asdevelopmentgoeson theHuizhouAoil-
fieldintheSouthChinaSeashowscharacteristics
ofextra-highwatercutandextra-highrecovery 
sothattheremainingoilisgloballyscatteredand
locallyenriched Afterconducting3 5DandT-L
seismicsurveybasedondual-azimuthhigh-quality
3D seismictechnology andcarrying outrock
physicalanalysis prestacktime-lapsedatapro-
cessingandspatialdynamicproductioninformation
interpretation thedistributionoftheremainingoil
wasinvestigatedbasedontherelationshipofseis-
micamplitudeanddynamicinformationofreser-
voirproductionduringthelaterdevelopmentstage
oftheoilfield Theseismicresulthasbeenapplied
toupdatethepressure-depletingdevelopmentplan
intheHuizhouAoilfield New wellsshowhigh
recoveryandhelptoproducetheremainingoil 
Keywords 3 5Dseismic offshore oilfielddevelop-
ment remainingoil
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Guangdong518067 China
2 BGPInc  CNPC Zhuozhou Hebei072750 China
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Asanewtechnologywithrapiddevelopment 
theapplicationscenariosofgeophysicalcloudcom-
putinghasbeenmoreandmorecommon Ingeo-
physicalfield seismicdataprocessingandinter-
pretationhasalsotransferredfrom atraditional
processingcentertocloudcomputing SaaS  This
paperintroducesthestructure compositionand
functionofgeophysicalcloudcomputingenviron-
mentofthelatestGeoEast-iEco thecloudcompu-
tingmanagementsystemonGeoEast Thecloud
computingenvironmentpermitsuserstologinwith
awebbrowsertousetheapplicationsandconduct

collaborativework Thecloudcomputingenviron-
mentmanagesallkindsofhardwareandsoftware
resources andthroughtheunified management
andcoordinatedoperationoftheglobalintelligent
jobschedulingsystem itprovidesthebestsolu-
tiontoseismicdataprocessingandinterpretation 
andhelpsusersrealizethetransformationfromthe
traditionalmodetothecloudcomputingmode 
Keywords GeoEast-iEco SaaS centralized man-
agement resourcesharing flexiblescheduling 
QoS
1 GRI BGP Inc CNPC Zhuozhou Hebei
072750 China


