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The$vision$

Slowing$down$the$global$warming$$

by$preparing$for$a$pilot$$

of$a$large$scale$CO
2
$storage$in$

Vienna$basin$
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100 researchers and technicians from 7 institutions 



LbrE1$

•  Field$under$producAon$in$60’s$and$70’s$
– Scarce$and$oNen$uncertain$data…$

•  Yet$its$sAll$more$than$what$we$know$about$“common”$

aquifer$

– Small$field,$yet$representaAve$of$Vienna$basin$

– Recent$reEabandonement$

– Recent$reEview$of$restarAng$gas$producAon$
– Old$abandoned$fields$are$likely$storage$candidates$



StarAng$point:$G&G$

ReEintrepretaAon$of$exisAng$data$–$new$3D$seismics$–$new$geological$model$



Concepts:$simulaAon$
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PreEstudy$

Actual 
production 
data 

Utilizing all 
available 
pressure data 

Matching aquifer 
behavior using 
the same model 
as in full field 
runs 

•  Screening uncertainty in 

reservoir properties 

•  Injection prediction capability 

•  Fast screening of various risk 

scenarios 
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PVT$

Two model realisations: 
 
•  Two component “black oil 

like” to speed up history 
matching process 

•  8-component 
compositional for CO2 
injection 



SCAL$

Vital$steps:$

$

•  Establish$S
wi
$$

•  We^ability$restoraAon$at$reservoir$condiAons$

$

ANer$flooding$relaAve$permeability$and$capillary$

pressure$are$backEcalculated$using$inEhouse$

algorythms.$



Geomechanics$

•  Links$between$geomechanical$experimental$studies,$simulaAon$

and$risk$studies$

•  Rock$core$sample$aNer$flooding$

•  ImplementaAon$of$current$data$to$reservoir$simulaAon$

•  Reducing$operaAonal$envelope$

•  Designing$future$acAviAes$required$during$pilot$project$

•  Fault$stability$evaluaAon$

•  InEfield$stresses$and$direcAon$



Geochemistry$

Mineral 

Brodske-45  
Aquifer - 
Badenian 

(1171,5-1173,5 
m) 

Quartz 40,35  
Albite 8,36  

K-feldspar 2,99  
Clinochlor 14 A 4,74 

Muscowite 17,3  
Kaolinite 6,71  
Calcite 12,31  

Dolomite 6,06  
Pyrite 0,66 

Gypsum 0,52  
 



1.  CO
2
$dissoluAon$in$brine$

2.  InteracAon$of$CO
2
$with$reservoir$rock$

3.  InteracAon$of$CO
2
$with$reservoir$seal$

4.  Fault$reacAvaAon?$

5.  InteracAon$CO
2
$with$cement$in$old$wells$(aimed$at$

assessing$the$integrity$of$the$cement).$

Geochemistry$



Scenarios$

Storage$$

$

Pressure$relief$$

$

EOR$

Scenario Weights 

Pure storage !"#2 > 0;(((!)*+ = 0;((((!-./ = 0;(((!!.012 = 0 
Storage in aquifer with pressure relief !"#2 > 0;(((!)*+ = 0;((((!-./ = 0;(((!!.012 > 0 
Storage in abandoned field without EOR 

but with pressure relief 
!"#2 > 0;(((!)*+ < 0;((((!-./ < 0;(((!!.012 > 0 

Storage and EOR !"#2 > 0;(((!)*+ > 0;((((!-./ > 0;(((!!.012 > 0 
 



IniAalisaAon$

Zone Oil$zones Gas$cap Oil$segment$split$(STOOIP) 
HCPV STOOIP HCPV GOIP* North$(All) South$(L1&L2) 

L1 58.0 53 250.0 26.7 53.0 N/A 
L2 309.0 284.0 372.0 39.8 84.0 200.0 
L3 67.0 61.2 302.0 32.2 61.2 N/A 
L4 70.0 64.2 172.0 18.3 64.2 N/A 

Total 504.0 462.4 1096.0 117.0 262.4 200.0 
*$GasEinEplace$is$noted$in$M$m3$$–$other$volumes$are$in$K$m3 



History$match$

Finilising 
activity in full 
3D model 



History:$well$examples$



Injection and monitoring wells 

SK 

CZ Abandoned well Re-abandoned well Blow-out well 

monitoring well in Lab Horizon 
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shallow monitoring well 
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shallow monitoring well 

monitoring well in Basal Upper Badenian Horizon 
with geophone 

monitoring well in Basal Upper Badenian Horizon 
with geophone 



Leakage$paths?$

•  Old$wells,$faults,$cap$rock$integrity$failure$
–  Reservoir$simulaAon$model$to$evaluate$risks$and$rates$

–  Chemical$models$to$evaluate$CO
2$
reacAvity$and$elements$

on$its$path$(rock?$Cement?$Salts$in$water?)$

–  Detailed$surface$model$to$analyze$migraAon$of$pollutants.$



Next$stage:$risk$

PrevenAon:$proEacAve$$$$$ $ $ $ $ $MiAgaAon:$reEacAve$

Reliability$ $ $ $ $ $ $Vulnerability$


