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Context of the Case Study : Coal Seam Gas Production
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Surat Basin — CSG Production Challenges and Mitigation

 Reservoir characteristics
10 to 20 m of net coal over a 200 to 300 m interval
* Interburden extremely fluid sensitive — smectite rich
« Completion strategy maximizes access to gas bearing coals while
isolating fluid sensitive interburden

* Fines production significant
« Failure of artificial lift systems — expensive workovers or lost wells
 Major economic impact

* Locating zones of breakout

« Completion strategy — precludes use of mechanical calipers
 Need alternate way to locate and quantify
« Variable fluid type
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A New Application of 3-Detector Density Tool
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3-Detector Density Tool : Energy Window, DOI, Casing & Annulus
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3-Detector Density Tool : Energy Window, DOI, Casing & Annulus
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Liner Profile and Annulus Density
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Completion Characteristics Classification
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Example of Collar
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Example of swellable Packer
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Completion Properties
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FIX Apparent Densities : Casing Thickness and Nominal Annulus Corrections
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Does not input variable annulus density
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FIX Apparent Densities : Casing Thickness and Nominal Annulus Corrections
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Cased-Hole Apparent Density : Annulus Density Correction
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Cased-Hole Apparent Density : With Annulus Density Correction
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Case Study 1

CPEN HOLE CASING and COMPLETICN CASED HOLE CALIPER
Resissiity Deep ";:‘ HDEN HDEN
oz o 200 1 gfem3 3 |1 gfem3 3
Gamma Ray [ I.‘:n_‘:-:_-,- ;'c-:;--.-.JF.vL.sisH'iq.'Shu.m . ANMNULUS_DEN é FII:L:R_F-IX ) R:L:"\_(-:H -
a4 ghP 200 045 mded -:-|5|c-.> chmm 2000 0 gfems 3 ~ 1 gfem3 3|1 gfemd 3
FX70 3 e 3
s -+ ,— Still differences after applying variable annuus density correction
L e
_m - - .E
=
=
-

FX10 ] =

How to quantify extent of hole enlargement ?

.xzu.

;x;n;

_xm_

.xm-

Esmces msiiamt coneie commnss cioninss
: ¥




A New Application of 3-Detector Density Tool

53338888353

"« Completion

2 . Casing Thickness

e Annulus Density
e Completion Class

Apparent Density

e Completion-
corrected Apparent
Formation Density

COAs

RMLA CH AT _RwlA |
T plem3 3|0 " Jl

»
o|X
3
-

| Thickness

s ¢ Annulus thickness

e Hole Caliper




Quantifying Actual Annulus Thickness
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Case Study 1
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Case Study 2

CASTNG and COMPLETION
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Examples of how to use this information

Annulus density distribution

Annulus thickness distribution

* Drives improvements in the oer zone

design of in-wellbore
completion programs

* Drives recompletion decisions K

* (Can triggers proactive
workovers




Conclusions

* A new methodology to estimate casing and annulus properties, in particular
annulus thickness, based on a 3-detector density tool, is proposed

* The performance of this new methodology is illustrated in several wells completed
in the Walloon Coal Measures.

* Results demonstrate the ability to:

identify downhole completion elements

identity fluid/material filling the annular

identify leaking packer

identify zones of borehole enlargement behind slotted liner.

 The application of this solution :
* Drives improvements in the design of in-wellbore completion programs
 Drives recompletion decisions
« Can triggers proactive workovers.



