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ObjectObject basedbased modelling of Demjmodelling of Demj één n FieldsFields
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•• DeDe--11--7070 (Demj(Demjéén (West)n (West)

DeKDeK--11--471471
(Demjén-Kelet

or Demjen East)
•

• DK-I
DePDeP--11--6262
((DemjDemjéénn--PPüünknköösdhegysdhegy))

DsDs--11--1616
(sek(sekéély, ly, MnMn))

• DD-1-6
DÉ-1-2
DSz-1-9
(Demjén-Szomolya)

Dm-1-4 (mély)

2. Session of 2. Session of workwork
2.Modelling 2.Modelling areaarea

main main goalgoal toto buildbuild thethe
geologicalgeological modelmodel of of 
DemjDemjéén n EastEast FieldField and and 
checkcheck thethe OOIPOOIP

1.1. Session of Session of workwork
1. Modelling 1. Modelling areaarea ofof
thethe 3 3 fieldsfields::
main main goalgoal toto buildbuild a a 

unifiedunified structurestructure
modelmodel and and checkcheck
thethe OOIPOOIP
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GeologicalGeologicalsettingsettingis is TurbiditeTurbidite fan fan systemsystemconsistingconsistingof 12 of 12 wellwell defineddefinedturbiditeturbidite
cyclescycles((„„ gg”” toto „„ rr”” ) and ) and theirtheir innerinnercyclescycles. The . The cyclescyclesarearebuiltbuilt over over eacheach__otherotherbutbut
somesomeplacesplacesonon DePDePand Deand De--K K areasareastheretherearearemissingmissingcyclescyclesand and theretherearearemissingmissing
sandstonesandstonebodiesbodiesbecausebecauseof of faultsfaultsand and erosionerosion and and somewheresomewherewewe knowknow thatthat
theretherewaswasno no sedimentsedimentdepositiondepositionatat allall. . AboveAbovethisthis series series therethereareareshorefaceshoreface
sedimentsedimentintervalsintervals((„„ aa”” toto „„ ff”” ).).

The The structurestructureis is highlyhighly faultedfaultedwithwith normalnormalfaultsfaultsand and strikestrikeslipslip faultsfaults. . 

Drilled 581 wells, Productive 333wells (Ny 48, K 258, DeP27) Area ~32 km2

Put on production in 1957 OOIP ~10*106 m3 from about 161blocks (might
be  more). There were hydraulic fracturing many times and tests of EOR
methods
The reservoir depth is defind by:

TVDSS  + 76,6 m (De-K-246) and between +80 - +90 m ontop map

WOC alternating between +13.4 m over subsea and 597.4 m subsea level (North of 
strike slip zone) and 496-1574 m subsea level(south of strike slip zone)

Etage :   different in almost every well (separated prod.blocks, turbidite sand bodies).

TurbiditeTurbidite and and shorefaceshoreface OilOil ReservoirReservoir complexcomplex ::
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crosscross sectionssections NWNW--SESE
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ErosionErosion
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horizontalhorizontal layerslayers 00--55°°
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Stratigraphic model on sample wells
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-Turbidite style sediments. (by shallow water gravitational sediment transportation) 

-Light grey sandtones, with alternating firmness(if CaCO3 cement 8-20%)

- unstratified or stratified, 10-45o-slide surfaces, clay or sand intraclasts. In some
layers there are charcoal fragments. The grains are well sorted. 

-Siltstone and shale interbeds, siltstone porosity sometimes relatively high (15-20 %, 
because of shallow covering) but because of pore texturethe pore throats are small and permeability
very low.
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Oligocene : Kiscelli Agyag Kiscelli Agyag 
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Oligocene : Kiscelli AgyagKiscelli Agyag
-Turbidit jellegő kifejlıdés. (mélyvízi gravitációs üledékszállítás eredményeként) 

-Vil.szürke, változó keménységő homokkı (karbonáttartalom 8-20%)

- rétegzetlen, máshol közel vízszintesen rétegzett, 10-45o-os csúszási 

felületekkel, pélit intraklasztokkal. A kızet sok esetben különbözı dıléső repedések mentén 
könnyen elválik, helyenként szenesedett növénymaradvány dúsulások tagolják, a homokszemcsék 

jól osztályozottak. 
-Aleurolit, agyagmárga közbetelepülések, melyek viszonylag magas 
porozitásúak (15-20 %, sekély betemetıdés), de pórusszerkezeti viszonyaik miatt minimális.
A feldolgozás a De-K-301, -323, -363, -402, -442, -443, -445, -447, -463, -468, -469, De-M-1, -2, -
3, DeP-22, -30, -39, -51, -51, -55, -56 sz. fúrások magjainak kızetfizikai vizsgálatai alapján készült.
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Demjén Fields Petrophysical characterization
Oligocene: Kiscelli AgyagKiscelli Agyag

-Turbidit jellegő kifejlıdés. (mélyvízi gravitációs üledékszállítás eredményeként) 

-Vil.szürke, változó keménységő homokkı (karbonáttartalom 8-20%)

- rétegzetlen, máshol közel vízszintesen rétegzett, 10-45o-os csúszási 

felületekkel, pélit intraklasztokkal. A kızet sok esetben különbözı dıléső repedések mentén 
könnyen elválik, helyenként szenesedett növénymaradvány dúsulások tagolják, a homokszemcsék 

jól osztályozottak. 
-Aleurolit, agyagmárga közbetelepülések, melyek viszonylag magas 
porozitásúak (15-20 %, sekély betemetıdés), de pórusszerkezeti viszonyaik miatt minimális.
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Shoreface and shallow marine fine sandstone

DemjDemjééni ni fieldsfields reservoirreservoir rock rock characterizationcharacterization
PorosityPorosity histogramshistograms::

Tubidite type sediments

2 peak type distribution of measured porosity
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Rock  Rock  propertiesproperties

The measured and evaluated data indicates the intense heterogenity of the reservoir

Porosity in average≈ 23,5% with 2 peak type distribution 9-16-18.5%, and 18.5-25.5-32% (some extra measured ss.: 32-40%)

Permeability is not describable by an average valuebut the weighted average: 20,8 md

Sw: most of all 40-60 %, average is 54 %, whole range in the model: 20-85 %

InfiltratedInfiltrated oiloil inin
sandtonesandtone

Patch of Patch of oiloil inin sandtonesandtone
UsuallyUsually nearnear WOCWOC

CrumblingCrumbling
charactercharacter of of 

sandtonesandtone

CharacteristicCharacteristic of of 
sandtonesandtoneaprapróó éés s 

finomszemfinomszemőő

CarbonatcementedCarbonatcemented
volumevolume inin sandtonesandtone

PorosityPorosity--permeabilitypermeability diagramdiagram
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ComplicatedComplicated geologicalgeologicalstructuralstructural modelmodel -- DemjDemjéén Kelet n Kelet productiveproductive blocksblocks
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DemjDemjDemjDemjDemjDemjDemjDemjéééééééén n n n n n n n FieldsFieldsFieldsFieldsFieldsFieldsFieldsFields ObjectbasedObjectbasedturbiditeturbidite modellingmodelling
workflowworkflow

Input:Input:
WellWell datadata
sandsandratioratio

PorosityPorosity loglog

VPCVPC
VerticalVertical proportionproportion curvecurve

Sand mapSand map
AverageAveragesandsandratioratio

FromFrom 10 10 realreal..

vectorfieldvectorfield
FromFrom sandsandmap andmap and
FlowpathFlowpath poligonspoligons

FaciesFaciesmodelmodel
FromFrom faciesfacieslog log basedbased

onon sandsandratioratio

BodylogBodylog
StatisticsStatisticsof of 

turbiditeturbidite bodiesbodies

CompositeComposite
ObjectObject basedbased

modellingmodelling

BackboneBackboneshapesshapes

OrientationOrientation , , 
relativerelative

amplitudoamplitudo
heightheight, , widthwidth , , 

thicknessthickness
parametersparameters fromfrom
mapsmaps, , bodylogbodylog
empiricalempirical datadata

PetrophysicalPetrophysical
modellingmodelling

BasedBasedonon
turbiditeturbidite modelmodel

FromFrom porosityporosity
log of log of wellswells

Modelled Modelled byby
variogramsvariograms

3D3D
geologicalgeological
modellingmodelling



DemjDemjDemjDemjDemjDemjDemjDemjéééééééén n n n n n n n FieldsFieldsFieldsFieldsFieldsFieldsFieldsFields 3D 3D geologicalgeologicalmodellingmodelling

B

Top of Top of kk--ll--lyly turbiditeturbidite cyclescycles

ThicknessThickness of of „„kk”” turbiditeturbidite cyclecycle

ThicknessThickness of of „„ll”” turbiditeturbidite cyclecycle

ThicknessThickness of of „„lyly”” turbiditeturbidite cyclecycle

StratigraphicStratigraphic modelmodel: : shoreshore faceface ((blueblue), ), turbiditesturbidites ((otherother colourscolours))
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InputsInputs , , shapeshape parametersparameters , , intrabodytrendsintrabodytrends



DemjDemjDemjDemjDemjDemjDemjDemjéééééééén n n n n n n n FieldsFieldsFieldsFieldsFieldsFieldsFieldsFields VerticalVerticalVerticalVerticalVerticalVerticalVerticalVertical proportionproportionproportionproportionproportionproportionproportionproportion curvecurvecurvecurvecurvecurvecurvecurve
FaciesFacies1 1 calculatedcalculatedaboveabove15% 15% sandsandratio and ratio and faciesfacies0 0 backgroundbackground inin simboxsimbox layerslayers

The facies based on sand ratio in different depth below the top of reservoir
characterisethe development of the turbidite fan. The similarity between the two
VPC indicate how the facies model approximated the original facies distribution.



IndicatorIndicator faciesfacies, , SandmapSandmap+ + flowpathflowpath polygonspolygons+ + stickplotstickplot of of vectorfieldvectorfield „k”
cycle

ObjectObject basedbased modelling of Demjmodelling of Demj éénn FieldsFields

The The indicatorindicator faciesfacies parameterparameter camecame fromfrom a a differentiationdifferentiation
of of sandsand and and backgroundbackground . The . The flowpathflowpath polygonspolygons areare
drawndrawn controlledcontrolled byby sandsand map of map of thethe turbiditeturbidite cyclescycles ..
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ObjectObject basedbased modelling of Demjmodelling of Demj éénn FieldsFields

The The indicatorindicator faciesfacies parameterparameter camecame fromfrom a a differentiationdifferentiation
of of sandsand and and backgroundbackground . The . The flowpathflowpath polygonspolygons areare
drawndrawn controlledcontrolled byby sandsand map of map of thethe turbiditeturbidite cyclescycles ..



IndicatorIndicator faciesfacies, , SandmapSandmap+ + flowpathflowpath polygonspolygons+ + stickplotstickplot of of vectorfieldvectorfield „ly”
cycle

ObjectObject basedbased modelling of Demjmodelling of Demj éénn FieldsFields

The The indicatorindicator faciesfacies parameterparameter camecame fromfrom a a differentiationdifferentiation
of of sandsand and and backgroundbackground . The . The flowpathflowpath polygonspolygons areare
drawndrawn controlledcontrolled byby sandsand map of map of thethe turbiditeturbidite cyclescycles ..
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GeometricGeometricGeometricGeometricGeometricGeometricGeometricGeometric parametersparametersparametersparametersparametersparametersparametersparameters

----TheThe picturepicture showsshows thethe mainmain
parametersparameters of of sandsand bodiesbodies inin
anyany turbiditeturbidite cyclecycle and and thethe
shapesshapes of of thethe bodiesbodies cancan be be 
lookinglooking somehowsomehow likelike thisthis ..

The The statisticsstatistics of of thethe lengthlength of of 
sandsand bodiesbodies inin thethe turbiditeturbidite
cyclescycles particularlyparticularly aroundaround 1500 1500 
m m withwith a a widewide rangerange . . 

The The statisticsstatistics of of thethe thicknessthickness
of of sandsand bodiesbodies inin thethe turbiditeturbidite
cyclescycles particularlyparticularly aroundaround 22--3 3 
m m withwith a a widewide rangerange , max.18m. , max.18m. 

The The statisticsstatistics of of thethe widthwidth of of sandsand
bodiesbodies inin thethe turbiditeturbidite cyclescycles
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3D 3D 3D 3D 3D 3D 3D 3D fencefencefencefencefencefencefencefence viewviewviewviewviewviewviewview of of of of of of of of simboxsimboxsimboxsimboxsimboxsimboxsimboxsimbox ofofofofofofofof thethethethethethethethe „„„„„„„„kkkkkkkk””””””””--------””””””””llllllll””””””””--------””””””””lylylylylylylyly”””””””” turbiditesturbiditesturbiditesturbiditesturbiditesturbiditesturbiditesturbidites

The The picturepicture showsshows thethe main main placesplaces of of thethe sedimentationsedimentation ofof sandsand bodiesbodies inin thethe „„ kk--ll --lyly ””
cyclecycle groupgroup . The . The simboxsimbox viewview meansmeans thatthat bodiesbodies areare shownshown fromfrom thethe bottombottom of of thethe
givengiven cyclecycle strechedstreched likelike a a plainplain ..



ObjectObject basedbased modelling of Demjmodelling of Demj één n FieldsFields
3D 3D 3D 3D 3D 3D 3D 3D fencefencefencefencefencefencefencefence viewviewviewviewviewviewviewview of of of of of of of of simboxsimboxsimboxsimboxsimboxsimboxsimboxsimbox ofofofofofofofof thethethethethethethethe „„„„„„„„kkkkkkkk”””””””” turbiditeturbiditeturbiditeturbiditeturbiditeturbiditeturbiditeturbidite cyclecyclecyclecyclecyclecyclecyclecycle

The The picturepicture showsshows thethe main main placesplaces of of thethe sedimentationsedimentation ofof sandsand
bodiesbodies inin thethe „„ kk”” cyclecycle . The . The simboxsimbox viewview meansmeans thatthat bodiesbodies areare
shownshown fromfrom thethe bottombottom of of thethe givengiven cyclecycle strechedstreched likelike a a plainplain ..
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SomeSomeSomeSomeSomeSomeSomeSome setsetsetsetsetsetsetset of of of of of of of of bodiesbodiesbodiesbodiesbodiesbodiesbodiesbodies inininininininin „„„„„„„„KKKKKKKK”””””””” turbiditeturbiditeturbiditeturbiditeturbiditeturbiditeturbiditeturbidite cyclecyclecyclecyclecyclecyclecyclecycle

uniqueunique transportationtransportation directionsdirections and body and body shapesshapes of of selectedselected bodiesbodies inin thethe „„ kk”” cyclecycle

main 
main stream

stream of of selected
selected sandsand bodies

bodies inin thethe„„ kk”” cycle
cycle
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SomeSome setset of of bodiesbodies inin „„ ll ”” turbiditeturbidite cyclecycle

differentdifferent transportationtransportation directionsdirections and body and body shapesshapes of of selectedselected bodiesbodies inin thethe „„ ll”” cyclecycle
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a a beautybeauty of of objectobject basedbased modelling modelling inin „„ ll”” turbiditeturbidite cyclecycle

ThreeThree of of sandbodiessandbodies aggregatedaggregated intointo oneone lobelobe inin „„ ll --”” turbiditeturbidite cyclecycle
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SomeSome setset of of bodiesbodies inin „„ lyly ”” turbiditeturbidite cyclecycle

animationanimation fromfrom a a setset of of picturespictures aboutabout sandbodiessandbodies sequentingsequenting over over eacheach otherother inin thethe „„ lyly ”” cyclecycle
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PetrophysicalPetrophysicalPetrophysicalPetrophysicalPetrophysicalPetrophysicalPetrophysicalPetrophysical modelling modelling modelling modelling modelling modelling modelling modelling basedbasedbasedbasedbasedbasedbasedbased onononononononon thethethethethethethethe compositecompositecompositecompositecompositecompositecompositecomposite modelmodelmodelmodelmodelmodelmodelmodel

PorosityPorosity fromfrom thethe modelmodel and and fromfrom blockedblocked wellswells areare inin correlationcorrelation inin „„ kk--ll --lyly ”” groupgroup
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