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Background
Theimpactof dewateringrate on CSGproductivityhasbeenreported.

Reductionin BHPtoo quickly may dramaticallyreducegaspeak rate in the short
term andreducetotal productionin the longterm.
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Background
Possiblereasonsare:

1. Fluid pressure in cleats near wellbore decreasessharply, effective stress
exerted upon the cleats increases and results in absolute permeability
reduction

2. Early two-phase flow occurrence around the wellbore provides internal
pressuremaintenanceanddecreasesthe relativepermeabilityto water

3. Other factors: wellborestabilityandblockageof coalfinesetc.

These,in turn, limit significant pressurepropagation, limit desorption area and
constrainwater flow toward the well far from the fields.
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Objectives and Methodology 
×Objectives

Investigate whether or/and how the Bottom-hole
pressure(BHP)needsto be managedto maximisegas
productionfrom different CSGreservoirconditions.

×Methodology
Develop a 2D numerical model to evaluate the
sensitivityof coalpermto relativepermcurvesandcoal
matrix shrinkageunderdifferent stressconditions,e.g.,
constantvolume,constantstressanduniaxialstrain.

For each case, separately simulate production
behaviour under (i) various drawdown strategies, (ii)
accounting for different relative permeability
characteristics,(iii) geo-mechanicalproperties and (iv)
isothermproperties.
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Model Implementation
×Model Geometry and Reservoir Condition

Table: Initial reservoir properties

Illustrationof numericalmodelgeometry. Thecompositionalsimulator
GEMfrom the ComputerModellingGroup(CMG)suite wasused. Theradial
grid systemhas 100 grid cells in the radial direction, 3 grid cells in the
angular direction and 1 grid cell (layer) in the vertical direction, makinga
total of 300grid cellsin the model.
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Model Implementation
×Relative Permeability Characteristics

Relative permeability characteristics 

Å For a real coal example, blue curves data
publishedby Meaney and Paterson(1996),
determined by history match production
data from German Creek Seam in Bowen
Basin.

Å As an intermediate case,green curves are
specificallyused by CMGfor coal seamgas
reservoirmodelling.

Å An idealised case,red curves represent an
extreme hypothetical relative permeability
caseto investigateeffects of jamming fluid
flow in the reservoir.
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Model Implementation
×Langmuir Isotherm and Geomechanical Properties 

Shows the Langmuir isotherm curves. The red isotherm curve(VL and PL) is 
based on Bowen datasets (unpublished data). The blue curve has 30% higher VL and 

PL. Both curves were calculated with gas content GC=10 m3/t

Geomechanicalproperties

ÅValuesin the Table below are related to coal
seamsfrom Bowen Basinand were obtained
from core samplesand history matched data
(Connell et al 2013, Mazumder et al 2012,
Jefferyet al 1995, Moraleset al 1993).

ÅThetwo extremevaluesare within 30% of the
meanvalues.
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Model Implementation
×Production Well Arrangements 

Figure: Immediate and gradual decline in well BHP 

Table: Proposed well completion and input properties 

V Initially, the well is operatedwith a primary
constraint of a 300 kPa BHP as an
immediatedecline.

V For gradual decline, we modelled three
rates of BHP drawdown (20, 35, and 50
kPa/day), asshownin the Figure.
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Simulation Scenarios
ÅDifferent case scenarioswere systematicallysimulated for the whole matrix of

conditions.

ÅA total of 144 (3*4*2= 24 runs for each case)separateruns were investigatedfor
different drawdownscenarios.

Simulation strategy 
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Results and Analysis
×Cumulative Gas and Water  Production Over 20 Years
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Cumulative gas production for different reservoir conditions 
under different dewatering rates over 20 years

Cumulative Water production for different reservoir conditions 
under different dewatering rates over 20 years



Results and Analysis- Gas
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Gas reduction vs. BHP control after 1 year after 20 yearsafter 5 years


