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1.2. 

 

 

 

 

1.3. 
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Post combustion procedure 

 

Precombustion technique 



 

Oxygen-fired combustion method 

 
 

 



 



 

 



 





TRAPPING MECHANISM 

 

DESCRIPTION 

STATIC TRAPPING Mobile CO2 is trapped in stratigraphic and 

structural traps, or in man-made caverns. 

STRUCTURAL TRAPPING Structural traps refer to geological media 

which precludes the upward and lateral 

movement of CO2 induced by crust 

movement (faults and folds). 

STRATIGRAPHIC TRAPPING Stratigraphic traps refer to geological media 

which precludes the upward and lateral 

movement of CO2 induced by depositional 

and/or diagenetic processes. 

HYDRODYNAMIC TRAPPING 1. The buoyant CO2 is kept underground by 

an impermeable caprock. 

2. The injected CO2 is primarily trapped as a 

gas or supercritical fluid. CO2 will rise up 

due to buoyancy effect until it approaches 

the seals. 

CAPILLARY TRAPPING 1. It means the trapping by capillary forces 

in the pores on the trailing edge of the 

mobile CO2 plume (typically). 

2. The CO2 phase is separated into an 

immobile (trapped) component (or called 

residual trapping). 

RESIDUAL TRAPPING 1. CO2 can be stored as an immobile form 

in deep saline aquifers due to the density 

difference between CO2 and brine. CO2 

will be left behind as trapped (residual) 

saturation. 

2.CO2 is trapped in the pore space at 

irreducible gas saturation in which case 

CO2 is immobile because of the interfacial 

tension between CO2 and formation water. 

3. It means the trapping by capillary forces 

in the pores on the trailing edge of the 

mobile CO2 plume (Less commonly). 

4. Residual trapping happens when water is 

imbibed behind the migrating CO2 plume 

and is caused by gas-water relative 

permeability hysteresis. 

5. Formation of disconnected blobs of CO2 

phase is held by capillary forces. 

SOLUBILITY TRAPPING 

(DISSOLUTION TRAPPING) 

1. CO2 dissolves in hydrocarbons or water 

contained in subsurface formations by 

diffusion. 

2. CO2 mixes with residual gas. 

3. CO2 dissolves in brine as aqueous 

species. 



 

Capacity 

𝑉𝐶𝑂2
= 𝑉𝑡𝑟𝑎𝑝𝜙(1 − 𝑆𝑤𝑖𝑟𝑟) (1) 

𝑉𝐶𝑂2
𝑉𝑡𝑟𝑎𝑝 𝜙

𝑆𝑤𝑖𝑟𝑟

ρ

ε

MINERAL TRAPPING 1. CO2 reacts with minerals and organic 

matters in the geologic formations to 

become a portion of the solid matrix. 2. CO2 

is trapped by precipitation of carbonate 

bearing mineral phases, such as calcite, 

magnesite, siderite, and dawsonite. 3. CO2 

is trapped by the mineralization process of 

mineral dissolution and precipitation. 4. 

CO2 is trapped by precipitation of dissolved 

carbonate anions and metal cations as 

solids. 



𝑀𝐶𝑂2
= 𝑉𝑏𝜙(𝑁𝑇𝐺)𝜌𝐶𝑂2

𝜀 (1 − 𝑆𝑤𝑖𝑟𝑟)  

ε

ε

ε

 



Injectivity 

 





 

 



Containment 

 



2.2. 

 

 

𝐾𝑟𝑔  =  𝐾𝑟𝑔  ×  𝑆𝑜𝑟𝑔  (
1 − 𝑆𝑤 − 𝑆𝑔𝑐𝑟

1 − 𝑆𝑤𝑖 −  𝑆𝑜𝑟𝑔 −  𝑆𝑔𝑐𝑟
)

𝐶𝑔

   



 

𝐾𝑟𝑜  =  𝐾𝑟𝑜  ×  𝑆𝑤𝑚𝑖𝑛  (
𝑆𝑤𝑚𝑎𝑥 − 𝑆𝑤 − 𝑆𝑜𝑟𝑤

𝑆𝑤𝑚𝑎𝑥 − 𝑆𝑤𝑖 −  𝑆𝑜𝑟𝑤
)

𝐶𝑜

   

𝐾𝑟𝑜  =  𝐾𝑟𝑜  ×  𝑆𝑔𝑚𝑖𝑛  (
𝑆𝑤 − 𝑆𝑤𝑖 − 𝑆𝑜𝑟𝑔

1 − 𝑆𝑤𝑖 −  𝑆𝑜𝑟𝑔
)

𝐶𝑜

   

 

 

𝐾𝑟𝑤  =  𝐾𝑟𝑤  ×  𝑆𝑜𝑟𝑤  (
𝑆𝑤 − 𝑆𝑤𝑐𝑟

𝑆𝑤𝑚𝑎𝑥 − 𝑆𝑤𝑐𝑟 −  𝑆𝑜𝑟𝑤
)

𝐶𝑤

   

 



2.3. 



φ

 



 



 

3.1. 

 

 

 



 

 

Well name  date  Status  TD depth  Cores  

32/4-1 T2 (Alpha)  1996 (Philips  
Petroleum)  

Exploration/  
P&A/dry  

3185m  U.Jurassic  

32/2-1 (Beta)  2008 (Talisman)  Exploration/  
P&A/dry  

1300  -  

  
 

 

 





3.2. 

𝑀𝑎𝑠𝑠𝑠𝑐 = 𝐵𝑅𝑉𝑡𝑟𝑎𝑝   × 𝑁𝑇𝐺 × 𝜑𝑟𝑒𝑠   × 𝑆𝑎𝑡𝑔𝑎𝑠 × 𝜌𝑔𝑎𝑠   
 

• 

• 

• 

• 

• 𝜌

 LOW CASE  MID CASE  HIGH CASE  

    

    

    

    

    

 

   

 

 

 



3.3. 

 

 



 

3.4. 

 



 

 
  

  
 

 
 

 
 

 
 

        

        

        





 

 



 

 

 

 



PROPERTY  INITIAL VALUE  

DATUM DEPTH -800 m 

PRESSURE 81 bar 

OIL DENSITY (AQUIFER) 1026.0302 kg/m3 

GAS DENSITY 1.8719 kg/m3 

ROCK COMPRESSOBILITY @ P=10 BAR 4E-05 bar-1 

Rel-perm 

model 
Sgcr 

Corey gas 

exponent 
Krg@Swmin Krg@Sorg Sorg Corey 

O/G 
Kro@Somax Swmin 

Linear 0.05 - 0.95 0.65 0.1 - 0.8 0.1 

Relperm1 0.05 1.5 0.95 0.65 0.15 1.5 0.8 0.1 

Relperm2 0.05 2 0.95 0.65 0.1 2 0.8 0.1 

Relperm3 0.05 3 0.95 0.65 0.08 3 0.8 0.1 

 



 

4.1. 

 

 



 

 

 

 

  



 

 



 



  



4.2. 

 

 







4.3. 

 



 

 





 
 
  



4.4. 

 

Run-time 
[Hours] 

Linear relperm Relperm1 Relperm2 Relperm3 

100m 
150m 
200m 



 



 

 



 

 



 












