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What we’ll Cover

> Applicability of 3-D parametric modeling to NAS
> Comparison of modeling runs

> Clarity and agreement in stimulation process?
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Issue 1: can a 3-D parametric model
adequately simulate a NAS stimulation?
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Issue 1: can a 3-D parametric model
adequately simulate a NAS stimulation?

Yes. However, simple bi-wing

. induced fractures may be
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Issue 1: can a 3-D parametric model
adequately simulate a NAS stimulation?

No, not if the fracture network consists of multiple
parallel and orthogonal induced fractures

(Reference ongoing Texas A&M work on network fracture modeling)
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Limited applicability & validity of industry-
accepted calculation of stress from V, & V
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Industry-accepted calculation of stress from V,, & V
on a semi-soft shale results in parametric model instability

J. Ray Clark No. 1, Christian County. Thanks to Jim Lorenzen, ResTech Inc. for channel calculations
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Issue 3: Alternative to layer and model
construction from V,, & V,

Consider a side view of 1 of these stages --- then utilize a conventional

GR/PE/¢e and known stresses (or net pressures) to build a calibrated model

Side view (looking down lateral)
Map view (looking from above)
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Alternative to layer and model construction from V, & Vg
--- Stress from GR/PE/ @, & local calibration

Logs : CLARK_ANALY SIS Growth Rings Layer Properties
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J. Ray Clark No. 1, Christian County.




Summary, 3-D Parametric Modeling

> Useful when network complexity is limited

> Stress from GR/PE/ ¢e & local fracture gradients
may be more practical than use of industry-
accepted calculations involving V,; & V4

>Calibrating models from microseismic monitoring
results most useful and informative.
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So, what’s working, and what’s not?

» Large waterfracs in shallow, normally pressured shale may not be viable

*Substantial experimentation with 70 — 85Q foam
» Large foam fracs may be acceptable in terms of preventing water blockage,

but generally have unacceptable u
» 80 — 100 times the vis of water
4,000 — 5,000 times the vis of N,

e Low u promotes network complexity
 High 1 promotes fracture simplicity

e Straight N,, utilized in shallower NAS almost exclusively
e Some limited MistFracSM | Vapor Frac, and other +95Q systems experimentation

« Major paradigm shift may be necessary, as N, completions alone may not meet
minimum production expectations to stimulate extraordinary Wall Street interest
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