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Permeability

layer #3 - Upscaled model
Permeability
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Free CO2 saturation Pressure increase (>5bar) from 
static conditions

over-pressure decreased to 0 bar 
due to boundary conditions

maximum CO2 expansion : 
186km2 (out of 1431km2)
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static conditions
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Free CO2 saturation Pressure increase (>5bar) from 
static conditions
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Free CO2 saturation Pressure increase (>5bar) from 
static conditions
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Free CO2 saturation Pressure increase (>5bar) from 
static conditions



�
� � � ��

��

�� � �	

�




� � �



� � 
 � �

�

� 

�

��

�

�

�

� �� 
� �


 ��

�

� �

�

� �� � 
�

�

�� �
�

��� �� �

� �

�� � �

22

©
IF

P

•

# )

%

&

- (

3

5#

3 3

* !

%

0

#

, 3

( !

K

Free CO2 saturation Pressure increase (>5bar) from 
static conditions
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Free CO2 saturation Pressure increase (>5bar) from 
static conditions
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Free CO2 saturation Pressure increase (>5bar) from 
static conditions
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Free CO2 saturation Pressure increase (>5bar) from 
static conditions

maximum increase of pressure 
due to injection : 18.4 bar
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Free CO2 saturation Pressure increase (>5bar) from 
static conditions
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Free CO2 saturation Pressure increase (>5bar) from 
static conditions
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Free CO2 saturation Pressure increase (>5bar) from 
static conditions
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Free CO2 saturation Pressure increase (>5bar) from 
static conditions

over-pressure decreased to 0 bar 
due to boundary conditions

maximum CO2 expansion : 
124km2 (out of 1431km2)
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Launch reservoir simulations
Define the response(s): Prod

Poros Perm Prod

1 1 0.58
-1 1 0.36
1 -1 0.70
-1 -1 0.51
0 0 0.96
1 0 0.24
-1 0 0.29

Experimental design

N simulations

š
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Probabilistic production 
forecasts

Prod = a0 + a1x1 + a2x2 + a3x3

+ a12x1x2 + a13x1x3+ a23x2x3

+ a11x1
2 + a 22x2

2 + a 33x3
2

RSM
(Least square regression)

Compute Response Surface 
Model: Prod = f(Poros, Perm)

žŸ
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Permeability

Sand relative permeability

combined effect of Permeability and Sand relative permeability

Time (Years)
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The possible (P10-P90) free CO2 extension varies 
between 86 km2 and 113 km2. 

The probable  (P50) free CO2 extension is 100 km2

The free CO2 extension on 
simulation  # 3 was 109 km2

Time (Years)

F
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e
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maximum allowed increase of pressure of 18.6 bar

The possible (P10-P90) maximum overpressure varies 
between 15 bar and 24 bar after 1 year of injection. 

The probable  (P50) maximum overpressure is 19 bar.

It is recommended to increase gradually 
the injection rate during the first years to 
reach 3.3 Mt/y in order to minimize the 
risk factors regarding cap rock integrity.

The maximum overpressure on 
simulation  # 3 was 18.4 bar

ov
er
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el
l(
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Time (Years)
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