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Welcome!

The program will begin soon.
You will not hear audio until we begin.
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Field proven Al/ML solutions, next step in
the automation space?

Serafima Schaefer, PhD
Project Manager at Exebenus
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Well construction automation: =
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Examples: Real Time data for risk —

awareness and ROP optimization

Stuck pipe risk awareness

INPUT

Bit depth
Hole depth
Hookload
Flow rate
RPM

ROP

Stand-pipe
pressure

OUTPUT

Mud density in

Trajectory Identified Stuck pipe Risk
Identified Hole Cleaning Risk

Classification models

Webinars

ROP optimization

INPUT

Bit depth . .
P Machine learning

Hole depth agent input
Surface RPM

Surface torque

Weight-on-bit
)

Standpipe \\ Recommended

pressure _optimum performance
Flow rate

Mud density in OUTPUT

Trajectory Predicted Optimum ROP

Recommended Drilling Parameters

Self-corrective solutions
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Al/ML solution warning rig team on —
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Al/ML solution advising rig team on
optimal drilling parameters in RT

—

Webinars
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From RTOC to Automation il

Machine
Learning

X6 control SYS!e,,,

&£
()
Agents CLOSED LOOP ?'2;
A Self management "
WITSML rX activities
Digital [ | J
platform %

RTOC R
RIG SITE * Simplified work processes

Communication
protocol

* Automated interpretation

¢ Human awareness
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Classification models could take time to —
automate ebinars
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i ion Al/ML Solution

e Real Time data Risk and probability

Hole cleaning

Fruid faction

=
H

\_/ Human decisions:
* Possible false classifications
v * Use contextual data
/\ e Based on experience
= Human evaluation * (Human decision) rules are not

N sufficiently refined

* Are not consistent or perfect

. DECISIONS
AUtOmMation System e m i iR e
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Self-corrective solutions are qualified for
automation

7N\

Machine learning Al/ML Solution
agent input
\ Reiommenc:fed Real Time data Recom. parameters
":\.k . oplimum perrormance v

* Proven in the field
* Trusted by the rig team TN E
* Self-corrective in decisions Automation system
* Do not require human evaluation/classification N

Automation state: ready for trial
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Webinars
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Conclusions =

Webinars

Targeted Al/ML solutions have been a valuable tool for rig
operations

Current implementation of Al/ML solutions has proven itself in
the field and could be used for drilling automation

Classification Al/ML models require human interaction and
therefore are not fully qualified for automation yet

Self-corrective Al/ML solutions, such as ROP optimization, are
more qualified for automation than classification models
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Thank you

If you have any questions, please contact me at

Webinars
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