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Data Cleansing, Transformation and Aggregation  
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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 
& 12 months case based 
on: 
Cum. Oil Post-Cum. Oil Pre 
Criteria that focus on 
Treatment Potential 
Deliverability 
 



Well Group A 
Low Porosity, High Permeability, Low Production, High 

Pressure, Flow, etc. 

Well Group A 
Low Porosity, High Permeability, Low Production, High 

Pressure, Flow, etc. 

Well Group B 
High Porosity, Low Permeability, Low 
Production, Low Pressure, Flow, etc. 

Well Group B 
High Porosity, Low Permeability, Low 
Production, Low Pressure, Flow, etc. 

Well Group C 
Low Porosity, Low Permeability, Low 
Production, High Pressure, Flow, etc. 

Well Group C 
Low Porosity, Low Permeability, Low 
Production, High Pressure, Flow, etc. 

“Create groups of wells that 
have similar profiles in order to 
target wells as ideal 
candidates for stimulation.” 
Total SPE 
62880&78333 

 

              

 

              
 

              

 

              

 

              

 

              

 

              

 

               

              

 

               

              

 

              

 

              

 

              



Copyright © 2006, SAS Institute Inc. All rights reserved. 

Multivariate and Exploratory Data Analysis 



• Maximize insight into a data set 
• Uncover underlying structure 
• Extract important variables 
• Detect outliers and anomalies 
• Test underlying assumptions 
• Determine optimal factor settings 
 



Outliers described in the box plot 

75th Percentile 

25th Percentile 
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Self-Organizing Maps and Artificial Neural Networks 









   Best Results  Worst Results 
Acid strength    17 to 28%   14 to 26%  
Acid Volume  4,500 to 8,120 bbls  2,450 to 5,680 bbls  
Gel Pad   4,800 to 6,200 bbls  880 to 1,900 bbls  
Acid/Pad Ratio  0.9 to 1.3   1.4 to 7.5  
Location   Indifferent   Flank  
Stages   24 to 31   5 to 7  
Cum Oil Gain  260k to 290k bbls  124k to 134k bbls 
(3 Months)  



Hidden Layer 
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of all patterns 

Oil Production 

after calculating 
all patterns 

Shell SPE 135523 
Tight gas well 
performance 
evaluation for 
hydraulic 
propped fracture 
treatment 
optimization in 
Pinedale Asset 
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Genetic Algorithms, Fuzzy Logic and Predictive Models 





If the well shows a high potential for an 
increase in Cum03, Cum06 and/or Cum12 And 

has a moderate pressure, And has a low acid 
volume for the net pay completed, Then this 

well is a good candidate for (re)stimulation. 

Fuzzy set theory uses the rigorous precision of 
mathematics to manage imprecision of human 

expression and thoughts. 



Fuzzy logic is a tool to address uncertainty and 
deal with imprecision and lack of knowledge 

 
“So far as the laws of mathematics refer to reality, 
they are not certain. And so far as they are certain 

they do no refer to reality” 
Albert Einstein 
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Conclusion 





SPE142509:Tight Gas 
SPE125368:Reservoir Characterization 
SPE143701:DCA 
SPE127269:Digital Oilfields 
SPE62880:Total Field Re-engineering 
SPE78333:Total Fast track Mature field 
SPE135523:Shell Hydraulic Fracture 



“We are overwhelmed by information, not because 
there is too much, but because we don’t know how to 
tame it. Information lies stagnant in rapidly expanding 
pools as our ability to collect and warehouse it 
increases, but our ability to make sense of and 
communicate it remains inert, largely without notice.” 

 

Stephen Few, “Now You See It” 


