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Over 35 international clients  
In 20+ countries  

Over the years we have accumulated  
a wealth of subsurface project experience.  

We have delivered specialist project solutions to clients worldwide.  

Over 100  projects worldwide since 2008  

CBM projects  

Subsurface consulting and technical 

software development 

Regional offices 

 

Representative offices 



OBJECTIVES OF THIS TALK 

1. Provide practical workflow to conduct production history-matching with 

coal-bed methane resources 

o Why conventional workflows donôt work 

o Single well history matching as a basis for well and field 

matching 

 

2. Illustrations of single well history-matching 

o Extent and limitations of the approach 

o Effect of operational perturbations 

o Effect of changing drainage patterns 

o Effect of heterogeneity  

 

3. Applications of the method 

o Improve reservoir characterisation 

o Understand forecasting uncertainty 

o Determine Infill drilling targets 

o Re-invest properties into full field model 



CBM at a glance and theoretical profile 

Permeability: exclusively from fracture 

system 
 

óthe ultimate naturally fractured reservoirô 

Gas storage: principally adsorbed in 

matrix 
Å Released as pressure is dropped  

Å Capacity at shallow depth much more than 

conventional storage 

Production profile 

(theoretical):  
Å Dewatering phase 

first, then gas 

production 

Å Peak occurs 

(pressure 

reduction vs. gas 

desorption) 



Howeveré  Variability in Well Responses 
Producing field in Australia  exhibiting a wide range of type performance 

Well 10 

Well 6 

Well 24 

Well 25 

Well 26 Well 11 

Well 1 



How to conduct production data analysis 

and history matching ? 



Problem Statement 

Large variability observed 

between wells at short 

scales 

CONSEQUENTLY : TRADITIONAL 3D MODELLING WORKFLOWS ARE VERY DIFFICULT 

TO IMPLEMENT AND LESS LIKELY TO DELIVER 

Poorly constrained 

reservoir characteristics at 

the well 

 
Á Variability of coal properties (isotherm, 

gas content, etc.) 
 

Á Fractured only play ï highly variable 
 

Á Interplay of physics 
Á Desorption vs. óDarcyô flow 
Á Matrix shrinkage 

 
Á Seismic not much help 

 
Á Log data provides very little information 

unless advanced and expensive BHI 
 

Á Core measurements are limited 
(coreholes) 



Classical workflows  
Insufficiently constrained static modelling 

RESERVOIR  

CHARACTERIZATION 

 

STATIC MODELLING 

PRODUCTION DATA 

HISTORY MATCHED  

3D MODEL 
INSUFFICIENTLY 

CONSTRAINED 

STATIC MODEL ! 



Assuming that a well can be represented as 
follows 

Can be simplified to a radial 
flow problem (2D or 1D) 

- Numerical so capture 
transient 

 

Homogeneous 

- Constant properties within 
drainage area 

 

Can do multi-layer but letôs 
consider we have a single 
layer for this example 

 

Main objective is achieving 
speed 

 

Average values of : 

Gas content, permeability, Ash, 

relative permeability, skin, isotherm, 

etc..  



Stochastic History Matching 
Process allows for 100 s of matching cases to be generated in minutes 

Coupled global 

optimisation with well 

forecasting model 

Understand the underlying 

matching parameter ranges 

Generate multiple 

matching realisations 
Forecast multiple realisations to 

assess remaining uncertainty 


