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Object based modelling off Dem| én Fields

FIELD-RESERVOIR

Demjén Kelet

Demjén Nyugat

De K és DeP

Demjén Plinkdsdhegy

De, De K, DeP

Studies and Issues of Demjéen area

TITLE
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There are 30 years between the earlier reservoir study the recent 3D geological modelling




Object based modelling off Demj én Eields

Local position
NE Hungary, foreground of B Ukk Mts
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Object based modelling off Demj en Fields

Turbidite and shoreface Oil Reservoir complex :

Geologicalsettingis Turbidite fan systemconsistingof 12 well definedturbidite
cycleq,,g” to, r”) andtheirinnercycles Thecyclesarebuilt overeach otherbut
someplaceson DePand DeK areagherearemissingcyclesandtherearemissing
sandstonédodiesbecaus®@f faultsanderosion andsomewherave know that
therewasno sedimentdepositionat all. Abovethis seriesthereareshoreface
sedimenintervals(,a’ to,f”).

Thestructures highly faultedwith normalfaultsandstrike slip faults

Drilled 581 wells, Productive 333wells (Ny 48, K 258 DeP27) Area ~32 knv¥
Put on production in 195700IP 10*10°m® from about 161 blocks (might
be more). There were hydraulic fracturing many times andtests of EOR
methods

The reservoir depth is defind by.

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

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

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




Object based modelling off Demj én Fields
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Object based modelling off Dem| én Fields

Stratigraphic model on sample wells
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Demjén Fields Petrophysical characterization
Oligocene

-Turbidite style sedimentgy shallow water gravitational sediment transportation)
-Light grey sandtones, with alternating firmn@ssaco, cement 8-20%)

- unstratified or Stratified10-45>-slide surfaces, clay or sand intraclastis some
layers there are charcoal fragments. The grains are omdds

-Siltstone and shale interbedsgstone porosity sometimes relatively high (15-20 %,

because of shallow covering) but because of pore tekterpore throats are small and permeability
very low.




Demijén Fields Petrophysical characterization




Demjen Fields Petrophysical characterization
Oligocene:




PDlagfllegll flelels fesefvo)lf foec ealelfelciaf|Zzliog

Kiscelli Formacio

20

Porosity histograms:

Shoreface and shallow marine fine sandston e

Std.Dev = 05
Mean = |16

0 N =87,00
01 29
,03
POROSITY
Tubidite type sediments
Std.Dev = 6,40
Mean = 16,9
N =282,00
33,0
0
Demjén
Magon mért porozitasok eloszlasa
18 120 .00%
Diagramterilet
1B +
+ 100.00%
14 1
12 4 -+ 80.00%
E‘ 10
5 1 e0.00%4
& o1
e + 40.00%4
u um-nllnﬂ- a 4
E o E - + 20.00%4
2 peak type distribution of measured poros
o —+ 0.00%
porozitas tartomany E




Demjen Nyugat, Demjen Kelet, es Demjen Plinkodhegy Fields
Rock properties

) ’ DK-234 PR~ 29
| g
24. l“‘-‘— £hom
4&-2.-6-4%,1. 303_ 7 - ’54"1.‘3 g:%%’&;’..gm Chal‘sg?eristic of
Infiltrated oil in Patch ofoil in sandtone character of

sandtone Usually near WOC
_ 4= Carbona

Porosity in average 23,5% with 2 peak type distribution 86-18.5%, and 18.5-25.5-328ome extra measured ss.: 32-409

Permeability is not describable by an average Valii¢he weighted averageo,s md
Porosity-permeability diagram




Demjen Nyugat, Demjen Kelet, es Demjen Punkodhegy Fields 3D

Complicated geologicalstructural model - Demjéen Kelet productive blocks




Demjen Fields Objectbasedturbidite modelling

workflow




Demjen Fields 3D geologicalmodelling

face (blue), turbidites (other colours)

Top of k-I-ly turbidite cycles

Thickness of ly” turbidite cycle



Object based modelling off Dem| en Fields
Inputs , shape parameters , intrabodytrends

Reservoir Top Surface Mzain Deposiional Drections

Plan Wiew [3%] A£-Cross Section

ttbereEs

L B A1 B4 GA 0B 1a

Final Depositional Wector Aeld Relative Intensity Map YP-Cross Section

Srusdation fimn Trecknam =

ttEeEes

st Ly

Total Imtra- Body Trend Iritra- Body Wertical Trend

- e

Intra-Body Lateral Mong Trend Imtra-Body Lateral Hormal Trend




Demijen Fields Vertical proportion curve

Faciesl calculatedabove15% sandratio and facies0 background in simbox layers

File Edit Wiew Format Tools Window Help
Nods 6 45 MEEE
views (X [ sdviews [ 2dviews .
| B EBUEN>E

05
VPC felmeteres

lo. of ohservaions

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.




Object based modelling off Dem] én Fields

Indicator facies Sandmap+ flowpath pelygons+ stickplot of vectorfield

RMS 2011.0.1 /sm/rms_data/blahj/demjen_test/Demjen_K_2011_0715_test

9
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“j”l = drawn controlled by sand map of the turbidite cycles .




Object based modelling off Dem] én Fields

Indicator facies Sandmap+ flowpath polygons+ stickplot ofi vectorfield

RMS 2011.0.1 /sm/rms_data/blahj/demjen_test/Demjen_K_2011_0715_test

9
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e .+ of sand and background . The flowpath polygons are

EDTDI | | drawn controlled by sand map of the turbidite cycles .




Object based modelling off Dem] én Fields

Indicator facies Sandmap+ flowpath polygons+ stickplot ofi vectorfield

] RMS 2011.0.1 /sm/rms_data/blahj/dem]jen_test/Demjen_K_2011_0715_test

Fle Edit View Format Tools Window Help
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SandMap/sandmap Iy _notrend
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000 YRR R ~  The indicator facies parameter came from a differentiation

0400 i of sand and background . The flowpath polygons are
P ' drawn controlled by sand map of the turbidite cycles .




Object based modelling of Demj én Fields
Geometric parameters

Attribute distribution x L) Attribute distribution | [ Attribute distribution
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The statistics of the length of The statistics of the width of sand The statistics of the thickness
sand bodies in the turbidite bodies in the turbidite cycles of sand bodies in the turbidite
cycles particularly around 1500 |pres=s — cycles particularly around 2-3
m with a wide range . g - |/ — - m with a wide range, max.18m.

--The picture shows the main
parameters of sand bodies in
any turbidite cycle and the
shapes of the bodies can be
looking somehow like this .




Object based modelling ofi Dem| en Fields
3D fence view of simbox of the ,k™-"I”-"ly”™ turbidites

RMS 2011.0.1 /sm/rms_data/blahj/Demjen_K_2011_0715

\

{

The picture shows the main places of the sedimentation of 'sand bodies in the , k-I-ly”
cycle {oup . The simbox view means that bodies are shown\from the bottom of the
given/cycle streched like a plain.




Object based modelling off Dem| én Fields
3D fence view of simbox of the ,k” turbidite cycle

RM5 2011.0.1 /[sm/rms_data/blahj/Demjen_K_2011_ 0715
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Object based modelling of Demj én Fields
Some set of bodies in ,K” turbidite cycle

RMS 2011.0.1 /[sm/rms_data/blahj/Demjen_K_2011_0715
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unigue transportation directions and body shapes of selected bodies in the,k” cycle




Object based modelling off Dem| en Fields
Some set of bodies In ,|” turbidite cycle
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Object based modelling off Dem| en Fields
a beauty of object based modelling in ,I” turbidite cycle

RMS 2011.0.1 /sm/rms_data/blahj/Demjen_K_2011_0715
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Object based modelling ofi Dem| en Fields
Some set of bodies In ,ly” turbidite cycle

RMS5 2011.0.1 /sm/rms_data/blahj/Demjen_K_2011 0715
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Object based modelling off Dem| én Fields
Petrophysical modelling based on the composite model

RMS5 2011.0.1 /sm/rms_data/blahj/Demjen_K_2011_0715
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Object based modelling ofi Dem| en Fields
Porosity model fence views: total, sandbody zoomed, turbidite fan of ,k-I-ly” group

RMS5 2011.0'1 /sm/rms_data/blahj/Demjen_K_2011_ 0715
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Object based turbidite modelling of Demjén Fields
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