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Initial conditions:  
The reservoir is water saturated with 
hydrostatic pressure maintaining gas 

adsorbed in the matrix 

Coalbed Methane (CBM) 
= 

Unconventional resource 
 
 

Unconventional modelling 

 

• Pressure depletion                Reservoir compaction              Permeability 
• Gas desorption                      Matrix shrinkage                       Permeability 

In particular, 2 remarkable phenomena affecting permeability: 

• Adsorbed gas content  

= f(Reservoir pressure) 
Langmuir’s law to fit experimental data 

𝑘 =
ℎ3

12𝑤
 

𝑉𝑔,𝐴𝑑 =
𝑉𝐿. 𝑝𝑟𝑒𝑠
𝑃𝐿 + 𝑝𝑟𝑒𝑠
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•  Mass Exchange  

Matrix            Fractures 

 𝐸 = 𝜏 𝑝𝑔,𝑚 − 𝑝𝑔,𝑚
𝑙𝑖𝑚  

ℎ  𝑥 =
𝜎𝑥𝑥
′

𝐾𝑛𝑥
  

•  Fluid flow into natural fracture network 

•  Fracture aperture evolution with stress state  

• Equivalent medium 

• Stress state influenced by:  

o Fluid pressure:    
Effective stress concept 

o Gas desorption:   
Sorption-induced volumetric strain  

𝜀𝑣𝑠 = 𝛽𝜀. 𝑉𝑔,𝐴𝑑  

Loading:  
Fast pressure drop at the well 

Production profiles: 
Gas production peaks  

after water 
 

Reference case 

From (Al-Jubori 2009) 

One well 2D axisymmetric 
5-meter-thick coal seam HM couplings are a critical issue in CBM recovery: 

Permeability is directly dependent on fracture aperture,  
which evolves with the stress state. 

Permeability is first decreased due to the pressure drop. 

Initial permeability may be recovered thanks to 
the matrix shrinkage.  

These phenomena are taken into account  
with a macroscopic model  

enriched with microscale considerations. 

Perspectives: multiscale model  

Production history 
matching exercise  

 
Horseshoe Canyon coals 

 Dry reservoir 
(Gerami, 2007) 

 


