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- Data Mining Virtuous Cycle

- Data Mining: What is it?

- Data Mining: O&G Input Space
- Deterministic to Probabilistic
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- SEMMA Process: Case Studies  ©* e
“THAT’S your Ark for the Big Data
flood? Noah, you will need a
lot more storage space!”




Data Mining: Virtuous Cycle

“Those who do not

learn from the past

are condemned to
repeat it.”

George Santayana




Data Mining: What is it?
THE ReEAL DATA SCIENTISTS OF THE ENTERPRISE
- Data Mining Styles
- Hypothesis Testing

- Directed Data Mining
- Undirected Data Mining

WHAT I COULD BE DOING WHAT PEOPLE WHAT T ACTUALLY DO
THINK I pO

MAYBE IN—MEMORY
COMPUTING WILL ACCEL—
ERATE YOUR APPLICA—

YES, THE DATA SHOWS
THAT MY PRODUCTIVITY
PLUNGES WHENEVER YOU
LEARN NEW JARGON.

DO WE HAVE ANY
ACTIONABLE ANALYTICS
FROM OUR BIG DATA
IN THE CLOUD?
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Data Mining: O&G Input Space
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Deterministic to Probabilistic

Deterministic
analysis

*Historical
*Real-time

*Situation A
*Situation B
«Situation C

*Experience

Predictive
Outcomes

Probabilistic
EQEWSS

*Historical *Experience «Situation A *Workflow A

+Real-time «Variability 95% *Workflow B
«Complex *Situation B «Workflow C
relationships 22%
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CASE STUDY THE SEMMA PROCESS

Discovery




COMPLETIONS STRATEGIES
BUSINESS ISSUES

UNCONVENTIONAL GAS

Multinational operator was trying to qualify well performance in the Pinedale “Data driven models enabled us

Anticline in western Wyoming. The environment presented several to accelerate and implement a
] o ] ) easy to use and intuitive solution

challenges because of commingled productivity from multiple fluvial sand to the multivariate uncertainties

inherent in subsurface

packages in a single wellbore distributed over greater than 5000 feet of gross e oNnts”

vertical section

Production Engineering Advisor

SOLUTION

Generation of a neural network that qualified the relationships between
Petrophysical, Geological and Operational Parameters such that the solution
could be used in both design and operational phases.

RESULTS AND EXPECTED RESULTS

Data Driven model that assisted in design and operation of
- Well placement

Stage management

Completions design

Proppant design




UNCONVENTIONAL SHE[ L SPE 135523 TIGHT GAS WELL PERFORMANCE
OIL AND GAS

Input Pattern Neural Analysis Output Pattern
Recalculation of all Hidden Layer Oil production

patterns

Output Layer
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CASE STUDY:
SEMMA

Data Integration Performance

Production
forecast

Integration
Standardization
Preparation .
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Plan vs. Action

DCA Estimation

Event estimation

Analysis and
distribution

—
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Well categorization

Well categorization

Good and Bad
Wells

FORECASTING IS A COMPLEX PROCESS IN ITSELF

Well control and
monitoring Plan vs. Actual
Event quality

DCA Actual
control

Control analysis




CASE STUDY:
SEMMA

SAMPLE THE DATA

Pe;flortrpance Performance monitoring and Management |
Flatiorm

Integrated Planning
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Analytlcs SubSurface Collabosraltlog Operational
Intelligence Zgg;; 2 r:::): : Excellence
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Platform
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CASE STUDY: EXPLORE FOR HYPOTHESIS
SEMMA

2
hldﬂen patterns
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Case Study DATA “iM,!
MODIFICATION e
L =

« Traditional DCA
* Probabilistic methodology

« Well Forecasting Solution
« Bootstrapping module .
« Clustering module Conltence e

oS for predictions

'Y implementing Monte
Data mining workflow e b

methodologies

Classify wells into clusters
controlled by disparate
operational and non-

operafional parameters




CASE STUDY:

SEMMA CREATE MODELS TOWARDS OBJECTIVES

Input Pattern Neural Analysis Output Pattern
Recalculation of all Hidden Layer Qil production

patterns Cumulative liquid production

Cumulative oil or gas production
Water cut
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CASE STUDY:

ASSESS FOR OPERATIONALIZATION

SEMMA

Three key goals:

+ Automated and
semi-automated
data QC workflows

+ Robust and
accurate well
portfolio
forecasting

« Automated well
surveillance with

smart alert system
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CASE STUDY:
SEMMA VALUE FRAMEWORK

Faster
Planning
Process

More accurate medium term
Production Forecasts

Improved Production

Better
understanding | More accurate Improved

- determination of . . i
of which wells which wells to Reservoirs Fields decision

to invest in — -
EOR abandon making
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