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Background

Theimpactof dewateringrate on CSGoroductivityhasbeenreported.
Reductionin BHPtoo quickly may dramaticallyreduce gaspeakrate in the short

term andreducetotal productionin the longterm.
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Background

Possiblaeasonsare;

1. Huid pressurein cleats near wellbore decreasessharply, effective stress
exerted upon the cleats increasesand results in absolute permeability
reduction

2. Early two-phase flow occurrence around the wellbore provides internal
pressuremaintenanceanddecreaseshe relative permeabilityto water

3. Other factors wellbore stability and blockageof coalfinesetc.

These,in turn, limit significant pressure propagation, limit desorption area and
constrainwater flow toward the well far from the fields
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Objectives and Methodology

X Objectives

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

x Methodology

Develop a 2D numerical model to evaluate the
sensitivityof coalpermto relative perm curvesandcoal
matrix shrinkageunder different stressconditions,e.g.,
constantvolume,constantstressand uniaxialstrain.

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

Table:Initial reservoir properties

Surface
S T S 7S Z T S Input Value
Radius (m) 100
Thickness (m) 2.5
c Reservoir depth (m) 450
§ Reservoir pressure (kPa) 4500
fe 100m Reservoir temperature (°C) 40
//T:?s.z — Coal compressibility (1/kPa) 2x107
v Horizontal fracture permeability (mD) 2
5sm Vertical fracture permeability (mD) 2
. No Flow Matrix porosity (fraction) 0.01
\ FI=4.5MPa Fracture porosity (fraction) 0.005
lllustration of numericalmodel geometry Thecompositionalsimulator :;;Et;; Sciaei:je(r:)(cmz 79) zfﬁ)_g
GEMfrom the ComputerModelling Group(CMG)suite wasused Theradial _
grid systemhas 100 grid cells in the radial direction, 3 grid cells in the Coal density (kg/m’) 1400
angular direction and 1 grid cell (layer)in the vertical direction, makinga Water density (kg/m?) 1000
total of 300grid cellsin the model Water viscosity (cp) 0.6
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Model Implementation
X Relative Permeability Characteristics
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Model Implementation

x Langmuir Isotherm and Geomechanical Properties

. 20
A Valuesin the Table below are related to coal
seamsfrom Bowen Basinand were obtained
from core samplesand history matched data = *°
(Connellet al 2013 Mazumder et al 2012 E
Jefferyet al 1995 Moraleset al 1993). £ 10 o
A L. 'E L B - = =PL=2200 VL=25 Pd=1466
Thetwo extremevaluesare within 30%of the S / | BL=2860 VI=32.5 Pd=1271
meanvalues 85 :
|
Geomechanicgbroperties I
Parameters Low Mean High 0 oy
Young’s Modulus, E (MPa) 2,072 2,800 3,528 0 750 1500 4250 3000 3750 4500
Poisson’s Ratio, v 0.26 0.35 0.44 Pressure (kPa)
Sorption-induced Strain, & 0.0089 00120 | 00151 Showsthe Langmuir isotherm curveShered isotherm curve(V, and R) is

based on Bowen datasets (unpublished data). dlhe curvehas 30% higher \and

P.. Both curves were calculated with gas content GC=30 m
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Model Implementation

X Production Well Arrangements
Table:Proposed well completion andput properties
Parameter Value s
Grids well definition 11;1 © i = = = BaseCase (300 kPa)
Production duration 20 years "z' 4000 BHP (20 kPa/day)
Well radius (m) 0.0762 5 3500 BHP (35kPa/day)
Skin 0 8 seon |l S ™. | == BHP (50 kPa/day)
Q
CHs mole fraction 1 2 2500
Bottom-hole Pressure (kPa) 300 kPa '; 2000
O
. : : : £ 1500
V Initially, the well is operatedwith a primary 2 1000
constraint of a 300 kPa BHP as an 2 e
immediatedecline. 7 eeeeeeaaa-
: 0
VvV For gradual decline we modelled three 1/01/2019  25/02/2019  21/04/2019  15/06/2019  9/08/2019
rates of BHP drawdown (20, 35, and 50 Time (Date)
kPdday), asshownin the Figure Figure:Immediate and gradual decline in well BHP
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Simulation Scenarios

ADifferent case scenarioswere systematicallysimulated for the whole matrix of
conditions

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

Stress Conditions Versus Constant volume (CV) Constant stress (CS) Uniaxial strain (US)
Geomechanical properties Casel Case?2 Casel Case?2 Casel Case?
Poisson's Ratio, v 0.26 0.44 0.44 0.26 0.44 0.26

Young's Modulus, E (MPa) 3,528 2,072 3,528 2072
Sorption-induced Strain, £ 0.0151 0.0089 0.0151 0.0089

< 00 N\ YN

Relative Permeability Curves Dewatering Rates
Bowen, Extreme and CMG BHP: 300kPa and 20,35,50

Simulationstrategy

Isotherm Properties
Desorption Press (Pd): 1466 and1271
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Results and Analysis
x CumulativeGas and Water Production Over 20 Years
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Cumulativegas production for different reservoir conditions

: _ CumulativeWater production for different reservoir conditions
under different dewatering rates over 20 years

under different dewatering rates over 20 years
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Results and\nalysis Gas
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