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The Barnett Shale

A 1981: Barnett Shale discovery

A 8,000+ wells to date

A Challenges:

A Low Permeability > Identify
Zones for Hydraulic Fracture
Stimulation

After Roth, Fracture Interpretation in The Barnett Shale, Using Macro and Micro seismic Data

A Careful well placement and
fracturing relative to collapse
structures
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Hydraulic Fracture Stimulation

Proppant

Brittleness Fluid Type

70%

60%

50%

40%

30%

Slick Water
Slick Water
Hybrid
Linear

Foam

A Increase shale permeability by
Injecting fluids + proppant to
promote fracturing

A Analysis of shale
characteristics

A Brittleness ~ fluid type

sand A Closure stress ~ proppant type

Resin coated sand

Ceramic A But availability of core data
tends to be limited

Bauxite(intermediatehigh
strength)
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Petrophysical Screening

A By calibrating log data to core data we extend reservoir knowledge
away from well bore

A Brittleness / Ductility ~ petrophysical modelling

A Cum. TOC > 30 / Kerogen content ~ petrophysical modelling

A Shale thickness and lateral extent ~ seismic interpretation
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Workflow Requirements

Our interpretation workflow will include methods to:

A Identify optimum fracing zones using petrophysical modelling
A Brittleness

A Identify organic-rich shale zones from petrophysical modelling
A Kerogen content

A Identify extent of prospective zone
A Seismic interpretation / classification / visualisation

A Extract Fracture Orientation by Full Azimuth Seismic Decomposition
A Seismic Anisotropy i Stress Direction

A Monitor fracture development for environmental impact
A Micro-seismic

~

S’

O’
_




Brittleness
B 2020202020 e

A All zones

— A Brittleness from Poisson's Ratio
. and Youngods Modu

~‘..

o . || A Low PR/ High YM = brittle
A High PR / Low YM = ductile

[
j A Brittle
- A Fractures
A Reservoir
A Ductile

A Fractures heal
A Seal




Brittleness

B
A Barnett Shale only
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Kerogen Content
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A High GR response indicates
uranium associated with
organic content

A Multi-mineral Petrophysical
modelling provides a route to
model Kerogen content from
GR*

*Spears et al, Petrophysics, Feb 2009, modified using
Passet al, AAPG Bulletin, Dec 1990.




KerogenDetermination¢ Add Special Mineral to
Multimin
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Multimin results :Kerogenand Gas Content




Multimin Quality Control Curves

While overall quality is good,
there are some obvious areas
of concern.
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KerogenContent from GR is highly variable

ge of

Kerogen predicted by the Multimin
Model is not surprising since the
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The increase i Carbonate

volume with increasing Kerogen

volume 1s a result of the Multimin

method of minimizing error.
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Application of PasseyMethod..

e oo [ R baseline = 78 ohmm
e DT baseline = 60 usec/ft
T S O
I CHEALT] o e [ s -
15 —— i ] | Picking the baseline

mterval 1s a non-trivial
task. It 1s not obvious
how this could be
automated and 1s a

Basgline

1! 11
thai %F‘ £

Bas
Inte

mm&}-m

e 4150 =4

dom source of potential error
L in this methodology.
i -
Ehappes

= 4500 =
45160

The DT baseline is the DT reading over the baseline interval




So¢ compute Kerogenvolume usingLoglan




