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| “We could take an uneducated guess.”




Survival Prabability
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Survival Time (Manth)
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Obtain Decline coefficient
for the period before
treatment:

12 months extrapolation to
a “non-stimulated”
scenario:

Gain computation for 3, 6

on.




Well Group A

Low Porosity, High Permeability, Low Production, High
Pressure, Flow, etc.

llar profiles in orde
|ls as ideal

for stimulation. { ) |

Well Group B Well Group C

High Porosity, Low Permeability, Low Low Porosity, Low Permeability, Low
Production, Low Pressure, Flow, etc. Production, High Pressure, Flow, etc.
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: nsight into a data set
. Uncover underlying structure
Extract important variables
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Test underlying assumptions

. Determine optimal factor settings
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acid or inhibetor vol

10 12 185 1858 20

3 |
10 17 24 31 38

1: Horizontal
2: \ertical

r permaration |-

10 132 416 18 20

fotal thickness [
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01 02 08 08 11

total lenght -]

-
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1: Crestal
2: Hank

total volume [STB]

totpers 1]
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174128

arﬁ' since last job |
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1-2: New Well
3-4: Re-Stim
5 : Acid Wash

acidvolume gel padr..

i
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ears srce completion [-] 004 00s2 ooE 0202 oo L 1 1334
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AUSIONS

ReSU
. - 17 to 28% 14 to 26%
Volume 4,500 to 8,120 bbls 2,450 to 5,680 bbls
) 4,800 to 6,200 bbls 880 to 1,900 bbls
id Ratio 0.9t0 1.3 14t07.5

V\V/ Ol ~EeSU

Indifferent Flank
- Stage 24 to 31 5to7
Cum Oil Gain 260k to 290k bbls 124k to 134k bbls

(3 Months)




Hidden Layer

Recalculati

f all patterns Output Pattern
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Oil Production

Output Layer

Input Layer
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FITNESS EVALUATION

Convergence’

N



has a moderate pressure, has a low acid
lume for the net pay completed, _this
ell is a good candidate for (re)stimulation.

zzy set theory uses the rigorous precision of
mathematics to manage imprecision of human
expression and thoughts.




Fuzzy logic Is
deal with imprec

- as the laws of mathematics refer to reality,

ar as thev & 5

@ nNot certain. Ana so
they do no refer to reality”
Albert Einstein




Transient
Well Upper Alarm Limit [SSSS==
Pressure
and/or
Skin
Damage

Lower Alarm Limit

Upper Alarm Limit [ESS==

Lower Alarm Limit SS- - """ """ """ """ - T s mms--m- oo

b

Event 3
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Data
Cleansing

Visual Data
Discovery

Multivariate
Analysis

* I[mputation
* Qutliers
* Improved signal to noise ratio

 Surface hidden patterns
* |dentify multivariate relationships

* Smoothing and transformation
* Principal Component Analysis and MVA
* Hierarchical Clustering - SOMs and ANNs

ey
Production
Indicators

Predictive
Models

ANNSs, Genetic

» QoMax, GOR and Sw
* Delta production [Cum oil/gas minus forecast Cum oil/gas]
* Pressure and Temperature gradients

* When is optimum time to stimulate?
* Shortened decision cycles

* Will the well respond to stimulation treatment?
* How will the well perform if given stimulation treatment?

Al e |dentify best package treatment

Fuzzy Logic




SPE142509:Tight Gas
SPE125368:Reservoir Characterization
SPE143701:DCA

SPE127269 Dlgltal Oilfields

SPE78333 Total Fast track Mature fleld
SPE135523:Shell Hydraulic Fracture
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“I think you should be more explicit here in step two.”




e are overwhe | by Information, not because
there 1s too much, but because we don’t know how to
ame it. Information lies stagnant in rapidly expanding
ools as our ability to collect and warehouse it

creases, but our ability to make sense of and
ommunicate it remains inert, largely without notice.”

Stephen Few, “Now You See It”




