
 
︵
江
汉
石
油
学
院
学
报
︶

 

石
油
天
然
气
学
报

第37卷

第9+10期
(总第177+178期)

2015年10月

执行主编

黄鹂

责任编辑

帅群

邓磊

龚丹

英文编辑

苏开科

排版

刘学英

目次

              
              

 
 

石油天然气地质

鄂尔多斯盆地陇东城壕地区长7油层组致密油储层微观特征

 庞锦莲,淡卫东,孙勃,邓静,时孜伟 (1)…………………………………………

印度河前陆盆地油气富集规律与成藏主控因素

 李林涛,李运振,赵厚祥,王丹蕾,朱钇同,信石印 (7)…………………………

              
              

 
 

石油天然气勘查

共偏移反射面元叠加 潘兰,贺剑波 (14)…………………………………………………

三维多属性体显示融合技术在储层地震预测中的应用

 郭得海,李谋杰 (22)……………………………………………………………………

夏子街油田火山岩储层波阻抗反演预测 王丽 (26)………………………………………

              
              

 
 

石油天然气工程

苏里格气田西区水平井合理配产研究

 何依林,李建奇,廖明敏,张宗伟 (32)………………………………………………

应用聚类分析建立Z246井区长8油藏单井产能预测图版

 朱晓燕,康永梅,吕玉娟,郭亚丽 (38)………………………………………………

牙刷状油藏高含水后期转换开发方式研究及应用

 ———以车城油田为例

 赵玉芝,刘淑敏,陶亚媛,许爱云,魏宁,鲁秀芹 (42)……………………………

鄂尔多斯盆地镇原油田长7致密油藏有效开发技术探讨

 冯蓓华,侯长冰,路涛,李灿兵 (46)…………………………………………………

热吞吐法开采天然气水合物技术试验研究

 李淑霞,王志强,张郁哲,洪国斌,朱丹 (50)………………………………………

滑溜水压裂液体系中减阻剂的优选

 张颖,余维初,吴军,胡传炯,丁飞 (53)……………………………………………

泡沫固井用泡沫发生装置研究 范毅,黄军甫 (56)………………………………………

[期刊基本参数]CN42-1273/TE*1979*m*A4*64*zh*P*$35.00*1500*12*2015 10*n



JOURNALOFOILANDGASTECHNOLOGY
(JOURNALOFJIANGHANPETROLEUMINSTITUTE—J.JPI)

Vol.37 No.9&10 Oct.2015

ABSTRACTS
1TheMicroscopicReservoirFeaturesofTightOilinChang7Reservoirof

LongdongChenghaoAreainOrdosBasin
PangJinlian,DanWeidong,SunBo,DengJing,ShiZiwei (FirstAuthorsAddress:
NationalEngineeringLaboratoryforExplorationandDevelopmentofLow-permeabilityOiland
GasFields;ResearchInstituteofExplorationandDevelopment,ChangqingOilfieldCompany,
PetroChnia,Xian710018,Shaanxi,China)
Abstract:ThefeaturesofmicroscopicporetextureofthetightoilinChang7ReservoirinLongdong
ChenghaoAreaofOrdosBasinweresystematicallystudiedbyusingwholerockanalysis,castthin
sliceanalysis,SEM,fieldemissionSEM,mercury-injectionandothercorrelationexperiments.The
tightreservoirinthestudyareahasthefeatureoffinegrainsize,highcontentofinterstitialmaterial,
andtheillitewasthemainclaymineral.Theporetextureofreservoirwascomplex.dissolutionpore
isthemainporetype,andremaindintergranularporewasthenext.Thereservoirporesandthroat
radiusweresmallwithhightightness.Thereservoirwithdifferentphysicalpropertieshadsimilar
poreradius,butitwasmuchdifferenceinthroatradius. Whilethethroatradiuswasoneofthekey
factorsfordeterminingthepermeabilityofreservoirs.Thegeneticanalysisofmicroscopicreservoir
structuraldifferenceshowsthatsedimentationanddiagenesisarethemaincontrolfactorsaffectingthe
poretextures,andsandyclasticflowsedimentsarethemostfavorablereservoirstyles,theturbidite
isthenext.
Keywords:microscopicporetexture;tightoilreservoir;Change7Reservoir;LongdongChenghao
Area;OrdosBasin

7HydrocarbonAccumulationRegulationandItsMajorControlFactorsinFore-
landBasinofIndusRiver
LiLintao,LiYunzhen,ZhaoHouxiang,WangDanlei,ZhuYitong,XinShiyin (First
AuthorsAddress:GeneralResearchInstitute,CNOOC,Beijing100028,China)
Abstract:TheIndusBasinwaslocatedinthenorthwestpartoftheIndiaPlate,wherewasthecon-
junctionofIndia,AfghanistanandEurasianPlate.Itwastheforelandbasindevelopedonthepassive
continentalmargin,thebasinhadthecharacteristicsofspecialstructuralpositionandlowlevelofex-
ploration.Inthisstudy,theonshorepartofthebasinwasdividedinto12secondarytectonicunites,
andfourevolutionstages.Byanalyzingtectonicandsedimentarycharacteristicsandpetroleumgeologic
analysis,thestudyoftypicalgasreservoirdissectiontechniqueandhydrocarbonaccumulationregula-
tionindicatedthatthequalityofthemainmarinesourcerockwasbetterintheLowerCretaceousof
thebasinwithstabledistribution,themainreservoirwassandstoneofLowerCretaceousandlime-
stoneofEocene,themaintrapswererelevanttoandtheforelandbasin.Ahydrocarboninthebasin
wasmainlydistributedinEoceneandLowerCretaceous,andgasesweremainlyproduced.Ithadthe
characteristicsof“oilinthesouthandgasinthenorthandoilinthelowandgasintheupperloca-
tions”.Analysisshowsthattheoilandgasdistributioninthebasiniscontrolledbycombinationof
thesourcerockdistributionandthermalevolutioncharacters,thedistributivecharacteristicsoffavora-
blereservoir-caprockassemblageandthecharacteristicsoffavorablestructuraltrapdevelopmentand
bothofthemareindirectlycontrolledbythepalaeo-upliftsandslopeofthepalaeo-shelf.Thereforethe
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palaeo-uplifts,therelevantunitsofhighlandandwesternsideoftheslopearethemostbeneficialareas
foroilexploration.
Keywords:IndusBasin;forelandbasin;regulationofhydrocarbonaccumulation;controllingfac-
tors;explorationdirection

14StackofCommonMigratedReflectorElement
PanLan,HeJianbo (FirstAuthorsAddress:SinopecExplorationandDevelopmentRe-
searchInstituteofEastChinaBranch,Nanjing210000,Jiangsu,China)
Abstract:Thetraditionalcommonreflectionsurface(CRS)stackwasalwaysbasedonCMPgathers,
itonlygotstackprofileofundergroundstructurewithoutaccuratehoming.Inthispaper,theadvan-
tagesoftheCRSmethodwasextendedtotheimagingdomain,whichwasbasedonthecommonscat-
teringpoint(CSP)gathers.Therefore,thefirststepwastoobtainhighsignal-to-noiseratioCSP
gathers.ButtraditionalCSPmappingmethodhastheproblemsofmappingnoiseandmappingeffi-
ciency,thispaperproposedanewmethodofmappingCSPgathers,thenusedtheCSPgathersfor
migration,whichwascalledthecommonmigratedreflectorelement(CMRE)stack.Duetothecon-
siderationoftheadjacentCSPgathers,increasingthenumberofstackingtraces,itcangethigher
qualitymigrationprofile.Themodelandrealdataresultsprovethecorrectnessofthismethod.
Keywords:commonreflectionsurfacestack;commonscatteringpointgather;SNR;mapping
method;commonmigratedreflectorelementstack;migrationprofile

22ApplicationofThreeDimensionalVolumeCombinationDisplayinSeismic
PredictionofReservoirs
GuoDehai,LiMoujie (FirstAuthorsAddress:KeyLaboratoryofExplorationandTech-
nologiesforOilandGasResources (YangtzeUniversity),MinistryofEducation;SchoolofGeo-
physicsandOilResources,YangtzeUniversity,Wuhan430100,Hubei,China)
Abstract:Seismicattributetechnologyhasbecomeoneofthekeytoolsforgeologicexplorationand
evaluation,buttherewerevarietiesofseismicattributes,thereweredifferentandinherentphysical
propertiesandgeologicinterpretingways.Howtochosenseismicattributedimensionalityreduction
formorepertinenceofattributetechnologywastheissuetobeconsidered.Thevolumeinterpreta-
tionforthree-dimensionalsurveyshasbecomethetrendinitsapplication.Thecombinationdisplay
ofmultipleseismicattributeswastheeffectiveselectionforattributeoptimizationanddimensionality
reduction.Asforthecombinationstep,itmainlyincludedtwotypes:thefirstonewastousethecol-
ordefinitionandproperty,andthesecondonewastousetheprinciplemodeofcolors,suchasRGB,
CMY,etc.Accordingtothetwotypesofcombination,therewereafewkindsofdisplayingmodein
three-dimensionalspace,suchasthedirectcombinationmode,opacity-controllingmodeandRGB
mode,etc. Whenusingit,thereweretwokeysteps:attributevolumecomputationandfeasible
schemetocombinedtwoorthreedifferentvolumesanddisplayinthree-dimensionalspace.Thedis-
playingtechniqueincharacterizingdifferenttypesofreservoirwastested,suchaschannel,igneous
rock,weatheringcrustofcarbonateformation,etc.Theresultillustratesmuchdetailsaboutthetar-
getreservoirsanditprovidesmoreinformationcomparedtothesingleseismicattribute,andthese
contentsareconducivetothefurthertargetarrangementandanalysis.
Keywords:seismicattributecube;multi-attributecombination;multi-colorcompositedisplaying;
reservoirprediction

26PredictionofWaveImpedanceInversionofVolcanicReservoirinXiazijieOil-
field
WangLi (AuthorsAddress:GeologyInstituteofFengchengOilfield,XinjiangOilfield
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Company,PetroChina,Karamay834000,Xinjiang,China)
Abstract:ThevolcanicreservoirwasoneoftheimportantpayzonesinJunggarBasin.TheXiazijie
OilfieldinJunggarBasinwasatypicalvolcanicoilandgasreservoirintheWestChina.Duetodeeper
burialandstrongheterogeneityofreservoir,thereservoirdistributioncharacteristicsintheareawere
notclarified.InXiazijieOilfield,afinedescriptionof3Dseismicdatawascarriedout,theseismicat-
tributeextractionandpost-stackwaveimpedanceinversionwereusedforreservoirpredictionofP1f23
inthetargetzone.TheresultindicatesthatthethinnerareasorpinchoutintheeastofWellXia3,
WellXia1andWellXia5arefavorablereservoirs,thewaveimpedanceinP1f23obtainedfromwave
impedanceinversionisenlargedgraduallyfromthewesttotheeast,thefavorablereservoirisdistrib-
utedinNW.ItisthinnedorpinchedoutintheeastofWellXia3,itisconsistencewiththatofat-
tributeanalysis. ThedistributiveareaoffavorablereservoirintheP1f23ofthepredictedareais
57.09km2,thepredictionrateofreservoirthicknessisashighas86%.
Keywords:JungarBasin;XiazijieOilfield;volcanicreservoir;seismicattribute;waveimpedance
inversion

32StudyonRationalProductionAllocationofHorizontalWellsin Western
BlockofSuligeGasField
HeYilin,LiJianqi,LiaoMingmin,ZhangZongwei (FirstAuthorsAddress:ResearchIn-
stituteof Exploration and Development,Changqing Oilfield Company,PetroChina,Xian
710018,Shaanxi,China)
Abstract:AquiferwaswelldevelopedinthewesternblockofSuligeGasField.Iftheoversizedpro-
ductionallocationwasprovided,waterwouldrapidlybebreakingthroughalongthehorizontalsec-
tion,andearlierwateroutwouldbeinducedinthegaswell,itwouldseriouslyinfluencethegaswell
production.Theempiricalmethodwasoftenusedforproductionallocationintheoilfields,theopen
flowcapacityof1/8~1/12wasused.Undertheproductionprinciple,thereexistedproblemofrapid
pressuredropandearlywaterbreakthroughinthemostofhorizontalwells.Inallusiontotheprob-
lem,byoptimizingtherelatedreservoirequations,thecriticalproductionQcwasestablishedforcon-
trollingwaterinvasioninthehorizontalwells.FieldexperimentsshowthatifcriticalrateQcisap-
pliedinproduction,watermovementwasstable,itwouldcontinuouslyprovidepressureforthegas
reservoirforslowingdownthewaterinvasion,reducingpressuredrop,prolongingtheintervalof
stableproductionandenhancingoilrecovery.StudyindicatesthatQcisavariableandexhibitsade-
clineexponentof0.5,sowhenuseQcforproductionallocation,itisconvenienttoanalyzeandadjust
allocationbycreatingthedeclinecurve.Studyalsoshowsthatallocationfactor(Qc/QAOF)andQAOF

exhibitgoodpowerfunctionrelationship,sotheircorrelationcanalsobeusedforproductionalloca-
tionforthehorizontalwellslackingtheproductiondata.
Keywords:SuligeGasField;horizontalwell;productionallocation;waterinvasion;criticalpro-
ductionrate;halfaxisofoildrainage;productionallocationfactor

38ApplicationofClusterAnalysistoEstablishChartBoardforPredictionof
SingleWellProductivityinChang8ReservoirofWellZ246
ZhuXiaoyan,KangYongmei,LyuYujuan,GuoYali (FirstAuthorsAddress:No.11Oil
ProductionPlant,ChangqingOilfieldCompany,PetroChina,Qingyang745000,Gansu,China)
Abstract:MalingOilfieldbelongedtoanultra-lowpermeabilityreservoir,thereservoirformationof
mechanismwascomplex,thereservoirheterogeneitywasstrong,andithadthecharacteristicsof
difficultforeffectivereservoirpredictionandevaluation.Duetopoorphysicalcondition,singlewell
productionwaslow,stableperiodwasshort,orevenwithoutstableproductionperiodandrapidly
enteringintotheperiodofproductiondecline,therefore,largeareasoflowyieldwereoftencaused
inthedevelopmentprocess.Inthispaper,themethodofclusteranalysiswasappliedtoclassifythe
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physicalpropertyof45wellsinWellZ246ofChang8Reservoir,therelevantparameters,suchas
porosity,permeability,claycontentandflowzoneindex,etcwerechosenasthebasisofanalysis.
Threekindsofregionsareidentified,multiplelinearfunctionsareestablishedbycombiningthesin-
glewellproductionwiththereservoirphysicalparameters(permeability,oilsaturationandreservoir
thickness)andreservoirreconstructionparameters(sandstrength),thencombinedwiththecorrela-
tionofpressurebalanceandcomprehensivedeclinerate,threekindsofinitialproductionchartboards
areestablished,itprovidesapositiveguidancefortheproductionpredictionatinitialstageofoilfield
production.
Keywords:clusteranalysis;multi-variatelinearfunction;initialproductivitychartboard;yield
prediction

42TransformationofDevelopmentModeinToothbrushShapeReservoirsatthe
LateStageofHighWaterContentandItsApplication
ZhaoYuzhi,LiuShumin,TaoYayuan,XuAiyun,WeiNing,LuXiuqin (FirstAuthors
Address:ResearchInstituteofExplorationandDevelopment,HuabeiOilfieldCompany,Pet-
roChina,Renqiu062552,Hebei,China)
Abstract:InHuabeiOilfield,thedevelopmentmodeoftoothbrushshapereservoirswasproduced
zonebyzone.Atpresent,themostofreservoirswereathighproducinglevelwithlessresidualoilfor
potentialtapping,theywereatthelatestageofhighwatercontent.Forfurtherenhancingoilrecov-
eryinthereservoirs,bytakingChechengOilfieldforexampleandcombinedwithreservoirengineer-
ingandnumericalsimulation,theregulationofwater-outreservoirsandtappingthepotentialofre-
mainingoilwerestudied.Itisproposedthatthemethodoflateralwaterinjectionisusedfordevelop-
mentandatthesametimethemethodsofinfillingwelldrillingatthehigherpositionandseparated
productionareusedforeffectivelytappingthepotentialofremainingoilininter-well,goodeffectis
obtainedinproduction,itprovidesanewwayforthedevelopmentofsimilarreservoirsatthelate
stageofhighwatercontent.
Keywords:thestageofhighwatercontent;toothbrushshapereservoir;developmentmode;later-
alchange;potentialtappingformatchingtheproduction

46TheTechnologyforEffectiveDevelopmentofChang7TightOilReservoirin
ZhenyuanOilfieldofOrdosBasin
FengBeihua,HouChangbing,LuTao,LiCanbing (FirstAuthorsAddress:No.11Oil
ProductionPlant,ChangqingOilfieldCompany,PetroChina,Qingyang745000,Gansu,China)
Abstract:Chang7ReservoirinZhenyuanOilfieldwasstrictlycontrolledbyunderwaterdistributary
channelsandwhichwasextendedtoSW-NEdirection,andthemaincomponentsweregraygreen,
grayblackfine-grainedlithicsandstones,lithicsandstoneandlithicfeldsparsandstone.Fillingswere
mainlycomposedofclayminerals,carbonate,silicates,andetc. Verticallythereservoirhadthe
characteristicsofplanedistributionofstrongheterogeneityandhighstartingpressure,soithadthe
conditionforimprovingthesinglewellproduction.Althoughcombinationofceramsiteandvolume
fracturingtechnologycouldsimplyimprovethesinglewellproductioninChang7Reservoiratinitial
stage,itwasseriouslydeclinedinthereservoirdevelopment,itcouldnotholdlongtermstablepro-
duction.Thetechnologyofhorizontalwellandvolumetricfracturingisused,itimprovesthevolume
ofreservoirreconstructionandconductivityoffractures.Goodresultsareobtainedinfieldtesting.
Thetechnologyisofgreatsignificanceofenhancingsinglewellproductionandimprovingeffectof
tightoilproduction.
Keywords:ZhenyuanOilfield;tightoilreservoir;reservoircharacteristics;developmenttechnology
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50ExperimentalResearchontheProductionTechnologyofPuffandHuffin
NaturalGasHydrates
LiShuxia,WangZhiqiang,ZhangYuzhe,HongGuobin,ZhuDan (FirstAuthorsAd-
dress:SchoolofPetroleumEngineering,ChinaUniversityofPetroleum,Qingdao266555,Shan-
dong,China)
Abstract:Naturalgashydrate(NGH)asahigh-qualityandcleanenergy,hasbecomeamajorre-
searchfocusincurrentgeosciencesandinthedevelopmentofenergyindustry.Currently,methods
ofnaturalgashydrateproductionwerediversified,inwhichthermalinjectionwascharacterizedby
directheateffect,rapidandobvioushydratedissociationandthewiderangeofapplications.Butthe
drawbackwasthelargeheatlosses.Inordertoreduceheatlossandimproveefficiency,atwo-dimen-
sionalgashydratesynthesizedexperimentalsimulationsystemforproductionwasusedforsimulating
theprocessofNGHsynthesisinsingleandverticalwellandthermalsoakinginnaturalcondition,
andtheeffectsofdifferentsteamsoakcyclesandsoakingtimesonNGHdevelopmentwerestudied.
Themajorfactorsgthethermalsoakingeffectwerethermalinjectionperiodandsoakinginterval.
Underthesamethermalinjectioncondition,propersoaknumbersandsoakingtimescanimprovethe
energyusage,reducetheheatlossesandenhancetherecoveryefficiency.
Keywords:naturalgashydrate;thermalpuffandhuff;soakingcycle;soaktime

53OptimizationofFrictionReducerinSlickWaterFracturingFluidSystem
ZhangYing,YuWeichu,WuJun,HuChuanjiong,DingFei (FirstAuthorsAddress:
SchoolofChemistryandEnvironmentalEngineering,YangtzeUniversity,Jingzhou434020,Hu-
bei,China)
Abstract:Slickwaterfracturingfluidsystemwasanewfracturingfluidsystemdevelopedforthede-
velopmentofshalegas,inwhichthefrictionreducerwasthekeyadditive,itcouldeffectivelyreduce
frictioninthefracturingoperation,andimprovethefracturingefficiencyandproductivityofshale
gaswells,Inaddition,itcouldimprovetheefficiencyofshalegaswelldevelopmentandreducethe
productioncostofreservoirreconstruction.Accordingtotherequirementsofshalegaswellfractu-
ringprocess,theperformanceofdispersepropertyofthefrictionreducer,thepropertyoffrictionre-
duction,thepropertyofrepeateduseofflowbackfluidandtheorgannismtoxicitywasevaluated.A
frictionreducerforJHFR-2nano-compositefluidsystemwaschosen.Thefrictionreducerhasthead-
vantagesoflowviscosity,highefficientandhighinstant,applicableintheflowbackfluid,noorgan-
ismtoxicity,itcanbeusedforautomaticpumpingin,reducinglaborintensionandsavingthecostof
production.
Keywords:slickwater;frictionreducer;efficientinstant;reuseofflowbackfluid;non-toxicity

56ResearchonFoamGeneratingDeviceforFoamCementing
FanYi,HuangJunpu (FirstAuthorsAddress:CollegeofArtsandScience,YangtzeUni-
versity,Jingzhou434100,Hubei,China)
Abstract:InChina,foamcementinghasbeengenerallyseenasanewmethodforwellcementing,
whichhasnotbeenusedonalargescale,whilethetechniquesforrelatedequipmentwasnotma-
tured.Thereforethetechnicalideaofakeyapparatusforfoamcementing———afoamgeneratingde-
vicewasproposed,includingthemethodforpreparingafoamslurryandthemethodforblendingthe
slurrywithfoam.Theoverallschemewasproposedfordesigningthefoamgeneratingdevice.Based
ontherequirementofitsdesign,thefoamblendingdevicewhichwasthekeycomponentwaschosen.
Thereexistsomedifficultiestobeovercomeinthedevelopmentoffoamgeneratingdevice.
Keywords:cementing;foamcementing;foam;slurry;foamblender
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