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SHALE
ASSET MANAGEMETN
WITH DATA-DRIVEN
ANALYTICS & MODELING
Alternative Solutions for Reservoir &
Production Management of
Shale Assets.
With Case Studies from Marcellus Shale

Course Description:
This short course covers the fundamentals of data-driven analytics
and predictive modeling. It provides the required insight and details
on how this technology can be used to
analyze and model the complex behavior of production from shale assets
in the presence of massive, multistage, multi-cluster hydraulic fractures.
Using “Hard Data” (filed measurements) as building blocks, predictive
models are trained, calibrated and validated and used for frac design and
optimization purposes.
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DATA-DRIVEN ANALYTICS & PREDICTIVE MODELING:
The main idea behind data-driven solutions is that “Data” can provide the
foundation of new solutions. Using “Data” as the main building block of
models is the new paradigm in science and technology. Data-driven analytics
and predictive modeling incorporates pattern recognition capabilities of artificial intelligence and data mining, through machine learning, to solve complex
and non-linear engineering problems.
These advance techniques are an integrated part of many new technologies
used by everyone on their day-to-day lives such as smart automatic transmission in many cars, detecting explosives in the airport security systems, providing smooth rides in subway systems and preventing fraud in use of credit
cards. They are extensively used in the financial market to predict chaotic
stock market behavior, or optimize financial portfolios.

Application of data-driven analytics and predictive modeling in the oil and
gas industry is fairly new. A handful of researchers and practitioners have
concentrated their efforts on providing the next generation of tools that incorporate this technology, for the petroleum industry. These tools have been
used to Model Reservoir Behavior, Optimize Hydraulic Fracture Designs,
Characterize Oil and Gas Reservoirs, Optimize Drilling Operations, Interpret
Well Logs, Generate Synthetic Magnetic Resonance Logs, Optimize Infill
placement, Select Candidate Wells for Treatments and Predict Post-Fracture
Deliverability.
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“HARD DATA” VS. “SOFT DATA”:
In the context of oil and gas production from Shale assets, “Hard Data” refers to field measurements. This is the data that can readily be,
and usually is, measured during the operation. For example, in hydraulic fracturing, variables such as fluid type and amount, proppant
type and amount, injection, breakdown and closure pressure, and the
corresponding injection rates are considered to be “Hard Data”. In
most shale assets “Hard Data” associated with hydraulic fracturing is
measured and recorded in reasonable detail and are usually available.
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“Soft Data” refer to variables that are interpreted, estimated or guessed. Parameters
such as hydraulic fracture half length, height, width and conductivity cannot be directly measured. Even when software applications for modeling of hydraulic fractures are used to estimate these parameters, the gross limiting and simplifying assumptions that are made, such as well-behaved penny like double wing fractures,
renders the utilization of “Soft Data” in design and optimization of frac jobs irrelevant.
Another variable that is commonly used in the modeling of hydraulic fractures in
shale is Stimulated Reservoir
Volume (SRV). SRV is also
“Soft Data” since its value cannot be directly measured. SRV
is mainly used as a set of
tweaking parameters to assist
reservoir modelers in the history matching process. The utility
of micro-seismic events to estimate Stimulated Reservoir Volume is at best inconclusive.
While it has been shown that
micro-seismic may provide
some valuable information regarding the effectiveness of multi-stage hydraulic fractures in some shale assets, lack
of correlation between recorded and interpreted micro-seismic data and the results of
production logs has been documented on other shale assets.
This course will demonstrate through actual case studies (real field data from hundreds of shale wells) how to build data-driven predictive model and how to use them
in order to perform analysis.
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Course Outline:

Part One: Overview and Theoretical Background of Data-Driven
Analytics
Introduction
Data-Driven Analytics & Predictive Modeling (A Paradigm Shift)
Artificial Intelligence and Data Mining (AI&DM)
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Artificial Neural Networks
Biological Background
Learning algorithms
Training, Testing and Verification data sets
Best Neural Network Practices
Evolutionary Computing
General Overview
Biological Background
Genetic Algorithms
Fuzzy Logic
General Overview
Fuzzy Set Theory
Fuzzy Membership Function
Part Two: Analysis, Modeling and Optimization of Hydraulic Fracturing in Shale Assets; Cases Studies
Pre-Modeling Data Mining
Get to know your Data
Conventional Statistics
Cluster Analysis
Fuzzy Pattern Recognition—Key Performance Indicators (KPI)
Well Quality Analysis—Step Analysis
Predictive Modeling
Data set Partitioning
Model Topology
Training and calibration of the Predictive Model
Validation of the Predictive Model
Post-Modeling Analysis
Look-Back Analysis (How good are the Existing Hydraulic Fractures)
Impact of Reservoir Characteristics on the Well Productivity
Impact of Design Parameters (Completion & Hydraulic Fractures) on Well Productivity
Evaluation of Service Company’s Performance
Placing the next Pad (horizontal wells)
Design of New Hydraulic Fractures
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ABOUT THE INSTRUCTOR
Dr. Shahab D. Mohaghegh is professor of Petroleum & Natural Gas Engineering at
West Virginia University and founder and president of Intelligent Solutions, Inc., the
leading company in providing the oil and gas industry with solutions based on artificial
intelligence & data mining (AI & DM).
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With more than 20 years of experience, Dr. Mohaghegh has pioneered the application of
AI&DM in the exploration and production industry. He has successfully used Artificial
Intelligence and Data Mining in applications related to the smart fields, formation evaluation, reservoir characterization, reservoir simulation, and reservoir management as well as
drilling, completion and surface facilities. In 2011 Shahab D. Mohaghegh was the recipient of U.S. Secretary of Energy’s Achievement Award for his technical contribution to
DOE’s efforts in addressing the Deepwater Horizon Oil Spill. He has been appointed by
the U.S. Secretary of Energy, in two different administrations, to serve on the Unconventional Resources Technical Advisory Committee as a subject matter expert, a position he
currently holds. This committee advises the Secretary of Energy directly and specifically
on the Unconventional Resources research programs.
He has published more than 150 technical articles and has been granted and completed
more than 50 research and development projects. He is the associate editor of various
technical journals such as SPE Reservoir Evaluation and Engineering Journal, Journal of
Natural Gas Science and Engineering, International Journal of Oil, Gas and Coal Technology, and technical editor and reviewer of several petroleum related journals such as
Journal of Petroleum Science and Engineering, Computers & Geosciences, Geophysics,
Applied Energy, and Energy & Fuels. His technical articles on the application of Artificial Intelligence & Data Mining (AI&DM) in the oil and gas industry and their recent
developments have appeared in the Distinguished Author Series of SPE’s Journal of
Petroleum Technology (JPT) during September, October and November issues of 2000
as well as the April issue of 2005. As a SPE Distinguished Lecturer for 2007-2008 he
was invited to 16 countries and delivered 26 lectures .
He is the program chair of SPE’s newest technical section, “Petroleum Data-Driven Analytics—PD2A”. He is the chair of SPE’s Global Training standing Committee. He cochaired the first SPE forum on Artificial Intelligence in 2009 and has also served as discussion leader and technical presenter in various SPE forums and has served as invited
speaker and steering committee member in several SPE Applied Technical Workshops.
Shahab D. Mohaghegh holds B.S. and M.S. degrees in Natural
Gas Engineering from Texas A&I University and Ph.D. in Petroleum & Natural Gas Engineering from The Pennsylvania State
University.
FOR MORE INFORMATION PLEASE CONTACT:
Shahab D. Mohaghegh
Intelligent Solutions, Inc.
P. O. Box 14
Morgantown, WV 26507
Tel: 713. 876. 7379
Email: info@IntelligentSolutionsInc.com
Shahab.Mohaghegh@gmail.com
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