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ABSTRACTS
1GeochemicalandPalaeo-climateSignificanceofOm6

5inWellSJ1ofOrdovician
SaltBasininNorthernShaanxi
GongWenqiang,ZhangYongsheng,TangYoujun,ZhangYuyin,GaoWei,HanJiash-
eng (FirstAuthorsAddress:InstituteofMineralResources,CAGS,Beijing100037,China;
TheFifthDetachmentofGoldForce,CAPF,Xian710100,Shaanxi,China)
Abstract:AccordingtothetestresultsofX-raydiffraction,traceandmajorelementsaboutmudstone
interlayersamplesfromWellSJ1,claymineralassemblageinthestudiedareaincludedilliteandchlo-
rite,bothwerecomplementaryincomposition.frombottomtotop,themassconcentrationsofMn,
Sr,P,Cu,Rb/Sr,Sr/Cu,Fe/Mn, (Fe+Al)/ (Ca+Mg),V/ (V+Ni),Cu/Znwereregu-
lar.Intheupperandmiddlecycles,fiveandfoursub-cyclescouldbeidentifiedrespectively.Theanal-
ysisonclaymineralsandchemicalelementsrevealthatthepaleoclimateofOm65isbetweensemi-arid
andaridwithreducingdeeperwater.Theuppercycleismorearidthanthatofthecentralone,butthe
secondarywet-aridchangeislessfrequentlyinduced.
Keywords:SaltBasininNorthernShaanxi;Om65;Claymineral;elementalanalysis;paleoclimate

6ProvenanceAnalysisontheMiddleJurassicShaximiaoFormationintheMid-
dleofWestSichuanDepression
WangChaoping,LiuTiantian,XiongTing (FirstAuthorsAddress:SchoolofGeosciences,
YangtzeUniversity,Wuhan430100,Hubei,China)
Abstract:Throughthedataofdrillingandthinsectionidentification,byadoptingthelightandheavy
minerals,imagingloggingdata,thecharacteristicsofconglomeratedistributionandlithologicdistri-
butionofsandstone,combinedwiththereflectioncharacteristicsofseismicsection,paleogeomorpho-
logicalfeaturesandancientflowmeasurementofperipheralfieldsectionofJurassicShaximiaoForma-
tioninthewesternSichuan,theprovenanceofsedimentofJurassicShaximiaoFormationanditsdirec-
tioninthewesternSichuandepressionwereanalyzed.TheJ2sdepositsinShaximiaoFormationwere
mainlyfromthewestLongmenshanshortaxisprovenanceandtheeastMicang-DabaMountainlong
axisprovenance.Thisnewunderstandingplaysanimportantguidingroleforthefurtherexploration
anddevelopmentofgasreservoirsofJ2sdepositsinthemiddleJurassicShaximiaoFormationofthe
middlewesternSichuanDepression.
Keywords:westernSichuanDepression;ShaximiaoFormation;provenanceanalysis;lightmineral;
heavymineral

10DiscoveryofGastropodaFossilandItsGeologicalSignificanceinJurassic
YangquFormationofXinghaiBasininQinghaiProvince
Liyang,ZhangKexin,Panhuazhang,XuZenglian,Weiyi,Zouyarui (First
AuthorsAddress:FacultyofEarthSciences,ChinaUniversityofGeosciences,Wuhan430074,
Hubei,China)
Abstract:TheJurassiccontinentalstrataweredevelopedinYangquFormationofXinghaiBasin,
whichwasanintermountainbasin,YangquFormationwasastandardprofileinthestudiedarea,it
wasdividedinto2lithologicsections:thelowlithologyincludedvariegatedsiltstone,mudstone
foldercoallineandglutenitewithmauvefluval-lakefacies,theuppersectionincludedvariegated
sandstone,glutenite,mudstoneandconglumariteinmauvefluval-alluvialfan,inwhichabundant
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gastropodafossilswerefoundoutinthesiltstone,theybelongedtomarinegastropoda.Inthispaper,
10gastropodaspecies(including2indeterminedspecies)belongingto4generaaredescribed.Anas-
semblage,thatistheAmplovatvataantiqua-Psedamnicolaacuta-Amnicolakushuixianensis,ises-
tablished,itisanimportantbasisforstratigraphicdivisionandstudyofstratigraphicsequence,
whichindicatesthelatemiddleJurrasicepoch-theearlylateJurrasicage,andalsoshowstheenviron-
mentalchangesandclimaticvariation.
Keywords:Qinghai;Jurassic;YangquFormation;gastropoda

15IdentifyingMinorFaultsBasedonWell-seismicIntegrationandItsApplica-
tion
BaiXue (AuthorsAddress:ResearchInstituteofExplorationandDevelopment,DaqingOil-
fieldCo.Ltd.,PetroChina,Daqing163712,Heilongjiang,China)
Abstract:InDaqingChangyuanOilfield,intersectionrelationswerecomplexbetweenfaults,espe-
ciallytheminorfaultsweremoredeveloped.Traditionalfaultinterpretationmethodwasdifficultfor
effectivelyandquicklyidentifyingthecomplexstructuresandlowordersmallfaults.Inordertoaccu-
ratelycharacterizethespatialdistributionoffaults,atechnicalstudyforidentifyingminorfaultswas
carriedoutbywell-seismicintegration,throughthecomprehensiveutilizationofthekeytechnologies
suchaswellbreakpointguidancetechnology,forwardmodelguidance,frequencydivisioninterpre-
tation,seismicattributethree-dimensionalvisualizationalidentification,themethodsforidentifying
minorfaultsandlithologicchangeswereinitiallyestablished.themethodisusedforimprovingthe
accuracyofminorfaultinterpretation,deepeningidentificationoffaultstructuralcharacteristics,it
providesthetechnicalbasisfortappingthepotentialofadjustmentofoilfieldexplorationintime.
Keywords:well-seismic;integration;minorfault;seismicattribute

19TheEffectiveReservesForecastingMethodUsedinComplexFaultBlockRes-
ervoirinBlockLi7ofLijinOilfield
WuJihui (AuthorsAddress:BinnanOilProductionPlant,ShengliOilfieldCompany,SIN-
OPEC,Binzhou257439,Shandong,China)
Abstract:Inallusiontotheproblemsofreservoirforecastingincomplexfaultblocks,BlockLi7in
LijinOilfieldwastakenasanobjectofstudy.First,byanalyzingcoredata,logdataandtestdata,
itwasindicatedthatEsL2inBlockLi7wasadeltafrontsubfaciessedimentary,wheredistributary
channel,sandsheetandsoonweremainlydeveloped.Onthebaseofthefeasibilityanalysisofmulti-
attributes,suchasseismicamplitudefrequency,phaseandenergy,aforwardmodelingwascarried
outbyusingdifferentsandshalecombinationmodelsinEs2ofBlockLi7,itindicatedthatitwas
hardtodistinguishthedifferentcombinationsbyonlyusingtheamplitudeandfrequencyattrib-
utes.Thereforearclengthseismicattributewasintroducedforeffectivereservoirprediction.Byex-
tractingthearclengthseismicattributeinthestudiedareaandbythecomparisonwithsedimentary
faciesandreservoirdistributionmapitisindicatedthattheyhavegoodcorrelations,thusthepredic-
tionofeffectivereservoirsisrealizedincomplexfaultblockbyusingarclengthattribution.
Keywords:complexfaultblock;reservoirforecasting;arclengthattribute;thesecondmemberof
theShahejieFormation;LijinOilfield

24ApplicationoftheTechnologyofHighDensityandFullAzimuthSeismicData
Processing
YangLimin (AuthorsAddress:DepartmentofExploration,LiaoheOilfieldCompany,Pet-
roChina,Panjin124010,Liaoning,China)
Abstract:Tightoilexplorationhasbeenthefocustargetofoilandgasexplorationatthepresent
stage.Toimproveresearchcognitionandtechnicalstorage,in2013,LiaoheOilfieldpreferablyse-
lectedLeijiaAreainthewesternsagfor“wideazimuthwidefrequencyandhighdensity”singlegeo-
phoneseismicacquisitionandprocessingforthepurposeofincreasingthequalityofseismicdataand

Ⅲ



satisfyingthedemandsoftightoilreservoirexploration.Theoriginalseismicdataarehighdensity
andfullazimuthdatainthestudiedarea,theprocessingisbasedonthegeologicgoalofthePaleo-
geneEs4tightoilandgasreservoirsinLeijiaArea.Thecharactersoforiginalseismicdataareana-
lyzedintensivelyandtheadvancedandapplicableflowprocessisdetermined.Asetofmatchingpro-
cessingtechnologiesareestablishedincludingamplitude-preservedprocessingofhighresolutionand
OVTdomainprocessing.Thefinalresultissatisfactory.
Keywords:singlegeophone;wideazimuthwidefrequencyandhighdensity;OVTdomainprocess-
ing;highdensity;fullazimuth

29ANewMethodforDeterminingResidualOilSaturationinOil-waterRelative
PermeabilityExperiments
 ———ApplicationofZhangsWidely-ApplicableWaterFloodingCurve
LiuXinguang,TianJi,ZhuGuojin,TanXianhong,DingZupeng,ZhangXiaoliang,
PengShiqiang,LiZhuolin (FirstAuthorsAddress:GeneralResearchInstitute,CNOOC,
Beijing100028,China)
Abstract:Inthispaper,anewmethodwasproposedtocalculateresidualoilsaturationSorbyextrap-
olatedexponentialexpressiontheresidualoilincorewascalculatedbyZhangsWidely-Applicable
WaterFloodingCurveandextrapolatedexponentialexpressionwasusedtocalculaterelativewater
permeabilityinresidualoiltogetahigheraccuracySor,whichwascomparedtothecutbackmethod
intraditionalindustrystandard.ThenKow(Sor)isextrapolatedbytheexponentialexpressionofrela-
tivepermeabilitycurve.Thismethodisprovedtobeclearinprincipleandsimpleinflowprocessand
thecalculationerroriswithin1%.
Keywords:relativepermeabilitycurve;residualoilsaturation;ZhangsWidely-ApplicableWater
FloodingCurve

34ResearchandApplicationofSupportVectorMachineinWaterPluggingDeci-
sionofFractured-cavityCarbonateReservoirs
WuYahong,TianXishan,WangLi,LiBoyuan,LinXin (FirstAuthorsAddress:Col-
legeofPetroleumEngineering,ChinaUniversityofPetroleum,Beijing102249,China)
Abstract:TaheOilfieldwasatypicalfractured-cavitycarbonatereservoir,whereheterogeneitywas
strong,oil-watercontactwasunclearwithhighwaterproductionandpoorwaterpluggingeffect,it
neededatechnologicalintegration.Basedonthecharacteristicsoffractured-cavitycarbonatereser-
voirs,aconceptualmodelwasestablishedforwaterpluggingwells,elevenfactorsinfluencingthe
waterpluggingeffectweresummarizedfromthreeaspectsofreservoirgeologicalfactor,reservoir
developmentstatusandengineeringandtechnology.Thenmajorfactorsinfluencingthewaterplug-
gingeffectwereoptimizedthroughcalculatingmeanvalueandmeansquaredeviationoftheeleven
factors.ThesupportvectormachinemethodwasadoptedtoestablishtheTaheOrdovicianreservoir
modelforpredictingwaterpluggingeffect.Themodelisusedtoforecastthepluggingeffectofeight
wellstheconsistencerateof87%.ForthelimitedsamplesizesofwaterpluggingwellsinTaheOil-
field,themodelbuiltwithsupportvectormachinemethodhashigherprecision,whichcanbeused
toguidetheselectionofwellsandlayersforwaterplugginginTaheOilfield.
Keywords:fractured-cavityreservoir;carbonatereservoir;waterplugging;supportvectorma-
chine;wellselection;layerselection;TaheOilfield

38AnalysisofFactorsInfluencingCommingledandFracturedVerticalWells
ProductionCapacityinSuligeTightGasField
ZhangMingyang,LiJuhua,WeiYunsheng (FirstAuthorsAddress:KeyLaboratoryof
ExplorationTechnologiesforOilandGasResources (YangtzeUniversity),MinistryofEduca-
tion;SchoolofPetroleumEngineering,YangtzeUniversity,Wuhan430100,Hubei,China)
Abstract:Multi-layercommingledandfracturingwereaneffectivetechnicalmeansforimprovingsin-
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glewellproductionofverticalwellsandforoilandgasproductionatalargescaleinSuligeTightGas
Field.Duetothedifferencesinthereservoirandfluidproperties,withthevariationofyieldcontribu-
tionineachlayer,productionrateinthefracturedverticalwellwasvaried.Inconsiderationofthe
non-Darcyandpressure-sensitivenumericalsimulationmethod,bytakingSuligeGasFieldasanex-
ample,atypicalgeologicalmodelwithinterlayercrossflowinthreelayerswasestablished.Theim-
pactmulti-layerfracturedverticalwellswastheimpactmulti-layerfracturedverticalwellswasevalu-
atedfromtheaspectsofhigh,mediumandlowpermeabilityreservoirreservesdistributions,perme-
abilitycontrastandfracturehalf-lengthrespectively,andbyusingunivariateandmultivariateor-
thogonalanalysismethod.Byintroducingthedimensionlesscharacterization,thevariationruleofdi-
mensionlessineachlayerwaspresented.Theresultsshowthatthereexistdifferentpermeabilityrati-
osanddifferentreservesproductionsineachlayer,oilrecoverydifferencewasbigger.Withthein-
creaseofreservesratio,thedifferencehasbeenreducedgradually.Thepercolationchannelwasim-
provedbyfracturingTheinfluenceoffracturedhalf-lengthonrecoveryratiowasnotobviousbecause
ofthelimitationoffracturing.Byanalyzingthesethreefactorsinfluenceonrecoveryratio,itindi-
catesthatthepermeabilitycontrasthasthemaximuminfluenceontherecoverypercent,fracture
half-lengthisthesecondandreservesratioistheleastinfluence.Themethodhasapositivesignifi-
canceformulti-layercommingledverticalwellproductivityintightgasreservoirs.
Keywords:tightgasreservoir;multilayer;numericalsimulation;yieldcontribution;fracturedver-
ticalwells

43ApplicationofAModelofMulti-segmentFracturedHorizontalWellsinLow
PermeabilityGasReservoirs
XiaYu,LuoYong,GaoZhibin,LiMin (FirstAuthorsAddress:GeophysicalExplora-
tionDivisionofChinaOffshoreOilfieldServicesLimited,Tianjin300452,China)
Abstract:Toaccuratelydescribethefluidpercolationcharactersorpressuredistributioninnearwell-
boreofhorizontalwells,thegridrefinementwasperformedinthenearwellareaofhorizontalwell,
butitwaslimitedinconventionalrefinementofangle-pointgrids,itwashardtoobtainfracture
widthofmillimeterlevel.ThispapergenerallyintroducedthefundamentaltheoryandmethodofPE-
BIgridwhichwasusedtodescriptthemodelofmulti-segmentfracturedhorizontalwells.Bytaking
thelowpermeabilitygasreservoirinDaniudiAreaforexample,horizontalwellsinthelowpermea-
bilitygasreservoirweremodeledbyusingPEBIgrid.ThePEBImodelswerecapabletodescribethe
horizontalwelllength,hydraulicfracturenumbers,fracturewidth,andfracturedconductivity
etc.Theproductionhistoryinthetrialproductionperiodwashistoricallymatched,theeffectsof
workingsystemforgivengasproductionrate,calculatedwellheadpressurematchingwithobserved
historicalmatchingvaluewereobtained.Onthebasisofmorereliablehistoricalmatching,theopti-
malallocationproductionratewasstudied,theallocationschemesofopenflowcapacity1/3,1/4,
1/5and1/6werecalculatedrespectively.Thepredictedresultsofeachschemeindicatethatallocation
isestablishedbasedonschemeof1/4~1/5,3~5yearsofstableproductioncanbeobtained.Itcan
meettherequirementofstableproductionofgasfielddevelopmentwithhigherpredictedandaccumu-
latedproductionandreasonableproductionvelocity.
Keywords:horizontalwell;multi-segmentfracturing;PEBIgrid;reasonableyield;stableproduc-
tioningaswell

47TechnicalStudyonImprovingtheThermalRecoveryEffectofHeavyOilRes-
ervoirsinBamianheOilfieldandItsApplication
MiFulin (AuthorsAddress:QingheOilProductionPlant,JianghanOilfieldCompany,SI-
NOPEC,Shouguang262714,Shandong,China)
Abstract:InconsiderationoftheproblemofpooreffectinheavyoilthermalrecoverywellsofBami-
anheOilfield,atechnicalstudywascarriedoutforimprovingthedevelopmenteffectofthermalre-
coverywells.Throughmathematicalmodeling,thevaluesettingrangeofsteaminjectioninthinres-
ervoirsofBamianheOilfieldwasdetermined.TheOQK-03hightemperaturefoamprofilecontrolsys-
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temwaschosen.Byusinganitrogen-assistedsteamsoaking,thewelltype,thetechnologyofperfo-
rationandsandcontrolwasoptimized.Theresultsshowedthatthehightemperaturefoamingagent
shouldbeusedinthewellswithreservoirthicknessgreaterthan5m.Nitrogen-assistedstimulation
shouldbeusedinthethermalrecoverywellswithoilpermeabilitygreaterthan300mDandcrudeoil
viscositylessthan5000mPa·s.Fortheextra-thinreservoirwithitsthicknesslessthan3m,better
effectcouldbeobtainedbyusinghorizontalwell.Thepoorerthegeologicalconditionwas,themore
obviousadvantagescouldbeobtainedinthehorizontalwells.Forhorizontalwells,optimizedperfora-
tionandshorteningthesegmentsofhorizontalwellscouldenhancetheintensionofsteaminjection
andreducethermalloss.Thetechnologyisusedfortestinginahighproductioninjectionwellinthe
1stmemberofEs3inBlockMian120,itisusedfor24timeswithaccumulatedoilincrementof1.5×
104t,goodresultisobtainedintesting.
Keywords:heavyoilthermalrecovery;developmenteffect;highyieldinjectionwell;BamianheOil-
field

51DevelopmentofANewSandControlScreenandItsPerformanceEvaluation
GaoBin,WangYao,ZhangChunsheng,ZhangJishuang,LiuPeng,LuoJianwei,
DongJia (FirstAuthorsAddress:CNOOCEner-TechDrilling&ProductionCo.,Tianjin
300452,China)
Abstract:Theholeopeningfoammetalwasanewgas-solidcompositematerial,itsnaturalproperty
wasinaccordancewiththerequirementofsandblockmediuminsandcontrolcompletion.Firstthe
porestructurecharacteristicsoffoam metalandaperturesizedistributionwerequantitativelyde-
scribed.Basedonthemechanicalpropertytest,thematchingrelationshipwasestablishedbetween
thefoammetalmaterialswithdifferentporethroatsanddifferentformationsandsofthemainoff-
shoreproductionzones.Thenanewscreenismadefromfoammetalassandblockmedium,thesand
blockproperty,itspluggingcapacityandabrasiveresistancearesystematicallyevaluatedandtest-
ed.Itisdemonstratedthatthefoammetalhasoptimalperformance,ithasbetterprospectsinoiland
gaswellcompletionanditcanbepopularizedinoilfields.
Keywords:foammetal;stand-alonesynthesizedscreen;sandcontrol;wellcompletionevaluation

55ResearchandApplicationofPrepackingSandControlTechnology
FuJitong (AuthorsAddress:GudaoOilProductionPlant,ShengliOilfieldCompany,SIN-
OPEC,Dongying257231,Shandong,China)
Abstract:Inrecentyears,restrictedbytheenvironment,thenumberofone-platformandhigh-angle
wellshasbeenraisedinGudaoOilfieldyearbyyear.Thereexistedhighriskofgravelpackingin
high-anglewells,whichwascharacterizedaslowliquid,shortproductioncycle,etc.Inordertoim-
provesandcontroleffectofthehigh-anglewells,basedonprepackingscreentechnologyandwire
wrappedscreengravelpackingtechnology,aprepackingsandcontroltechnologyisresearchedand
applied.Thetechnologyismainlyusedinhigh-angleandserioussandproductionwells.Itisdeter-
minedasoneofthedominantsandcontroltechnologyinGudaoOilfield.Since2011,thetechnology
hasbeenusedin48wellsanditiseffectivein46wells,theeffectiverateis95.8%,goodeffectisob-
tained.
Keywords:GudaoOilfield;high-anglewells;prepackingsandcontroltechnology

 Translated&EditedbySUKaike(苏开科)
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