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Game Changing Role of Data in our every day life
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How Data is Used Now and How Will it be Used in the Future
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— Phase 1. Consumer of Resource: EXPENSE

— Twilight Phase: The transition mode
— Phase 2. Contributor to the Bottom-line: ASSET
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Decision To

Measure

Arranged in the Made Available

Database in Dashboards
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e —
Data-Driven
Analysis

I —
Data-Driven
Models & Workflows

Decisions for
Asset

Make Use of Existing Workflows. It Requires: Management
(a) Open Mind
(b) Domain Expertise
(c) Basic Understanding of Al & Data Mining
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¢ Twilight Phase: The transition mode — learning the trade —
testing the water

Cleaned &
Summarized

Basic Statistics

Visualized

Build Your Own Workflow. It Requires:
(a) Massive Amounts of Patience
(b) Domain Expertise
(c) Expertise in Al & Data Mining
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Decision To

Measure Data Is Measured Transmitied
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Much Clarity Needed in the Role of Data and People Involved
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Digital Energy
5 52

Petroleum Data-Driven Analytics
ARE NOT
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¢ In general data-driven analytics includes two major components:

Digital Energy
This component of data-driven analytics deals with data
infrastructure, data standards, data maintenance, and on-
demand data delivery to the scientists and engineers.

Petroleum Data-Driven Analytics

This component of data-driven analytics makes use of data in
order to perform analysis, build workflows and models that
directly impacts operational efficiency and ultimate recovery.
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Petroleum Data-Driven Analytics
Require

Implementation This is the prize.

o \ The first attempt to create excitement in the
Engineering company.
(Analysis, Workflows, Sell the idea and the technology to large
Models) \ number of engineers and scientists.
R Let it drive and determine the
IT component.

(infrastructure, standards, maintenance,
delivery, security, dashboards, ..

When it is Not Require:
WHEN IT IS REQUIRED

" The data-driven technology has been successfully tested
and success stories can be cited within the organization.
Management has concluded that data-driven solutions are
to be an integrated part of everyday life in the company.
Resistance to data-driven solutions are minimal.
Streamlining data-driven solutions in I0Cs and NOCs. |
Digital Energy
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Game Changing Applications in the Oil and Gas Industry
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* Letting data be the main driving force toward the
solutions that form the foundation of decision
making.

¢ What are the main building blocks of our models?
— Our today’s understanding of physics
vs.

— The Facts (data — field measurements)
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Incorporation of Data-Driven Analytics in the
Everyday Life of Petroleum Professionals has been
an Uphill Battle.
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“a change in basic assumptions within the ruling
theory of science”

The techniques and technologies for data-intensive
science are so different that is worth distinguishing
data-intensive science from computational science
as a new, fourth paradigm for scientific exploration.
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* Thousands of year ago:

¢ Last few hundred years :

e Last few decades :
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Application of Data-Driven Analytics in the
upstream, is intimately tied to physics and
geology.

Domain expertise (NOT STATISTICS) is the most
crucial aspect of successful implementation of
data-driven solutions in any organization.
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¢ Effective data-driven workflows are developed
in our industry by drilling, reservoir, and
production engineers that have become
expert practitioners in art and science of Data-
Driven Analytics.

¢ These workflows withstand the piercing
scrutiny of physics and geology.

¢ There is no way around this.
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e Drilling
— Predicting NPT using real-time data (MWD-LWD):
 Tens of feet ahead of the bit, during active drilling (bit on-
bottom)

 Tens of minutes before the incident, during tripping and
reaming (bit off-bottom)

— Identifying the combination of impacting factors

— Recommending actions to avoid NPT
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Predicting Rate of Penetration (ROP), in Real Time, Ahead of the Bit
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* Reservoir Modeling

— Building comprehensive reservoir models based on
field measurements: (Well Construction, Well Logs,
Cores, Well Tests, Seismic, Production/Injection

History, Operational Constraints, etc.)
— History Matching previous production

— Validating the model through blind history matching

— Designing field development plans using the data-

driven reservoir model
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"ALL Units

Forecast

* Reservoir Modelin g Training & History Matching

1060

Top-Down Model is used to:

Develop a Realistic Picture
of Fluid Movement in
Reservoir

Forecast Production of
Existing Wells

Identify Best Infill Locations
Optimize Injection Schedule
and Strategies
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History Matc
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* Reservoir Management

— Building “Smart Proxy” of the large, complex
reservoir simulation models without compromising:

* The complex physics
* Space-Time resolution

— Quantify uncertainties associated with the static, geo-

model

— Exhaustively search and optimize field development
planning
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7 Powers

Oil Rate (bbls/y)

* Reservoir Management

Smart Proxy (SRM) learns fluid flow
behavior from data generated by
numerical model and mimics it, with i3
high accuracy.

SRM is trained using only a handful
of simulation runs.

SRM runs are measured in seconds.

47—~ SPE Web Events

Black Oil Simulation Green Field: 6.5 MM Grid Blocks
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¢ Production Optimization

— Building predictive models of hydraulic fracturing

practices in shale using “Hard Data”
— Validating the models with new wells

— Extracting “Data-Driven Best Practices” from
historical data (no human bias)

— Designing Optimum frac jobs for new wells

— Ranking best Candidates & Design Re-Frac
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What are the Characteristics of a Petroleum Data Scientist?
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PETROLEUM
DATA SCIENCE

#2= SPE Web Events e ——

13



11/23/2015

¢ Application of Data-Driven Analytics in the
upstream, is intimately tied to physics and

geology.

¢ A Petroleum Data Scientist (PDS) is a
petroleum engineer with training in Al, Data
mining, and Statistics. (not the other way
around)
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¢ Unfortunately, our university Petroleum
Engineering Departments are not
(systematically) training Petroleum Data
Scientists.

 Existing Petroleum Data Scientists are mainly
self-trained, enthusiast that are being under-
utilized and often over-looked in their
organizations.

=
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¢ Development of an International Petroleum
Data Science Academy is quite timely.

¢ This is can be accomplished by involvement,
input, support, and active participation of
NOCs, 10Cs, large Independents, and service
companies.
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Questions that need to be Addressed
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International Petroleum Data Science
Academy?
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Where Do We Go From Here?
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