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ABSTRACT

* Energy producers are required
to be dynamic and constantly
Improving to retain economic
growth. Normally, technological
Improvements are achieved In
the form of:

* Mechanical Equipment
» Advanced Process Controls

Massive amounts of data
possessed by energy industry
producers can be utilized to
maximize potential yields
through the application of
Machine Learning and Al
* Automate Manual Systems
* Improve Organizational
Efficiency
* Reduce Human
Management Hours

The ML aspect of this project
utilized over 350 million time
series data points from
PETRONAS Canada’s
database and leverage it to
* Optimize Production on Lift
Wells
» Detect Well and Facility
Abnormalities
* Improve Production
Deferment Targets
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INTRODUCTION

* Currently, PETRONAS Energy

Canada has over 900 producing
wells and numerous mid-stream
assets in the Montney.

* As this number continues to grow
and older wells require more
work/time to enhance recovery,
the need for smarter automated
systems will grow.

* This project has served to assess
current systems and find the
highest value areas where
machine learning and Al can be

Implemented.

The primary objective for this
oroject will be to develop a starting

noint for PETRONAS to integrate

ML/AI into their operations

« Data acquisition and analysis

Exported Backfill

2020-2023)

> Data Historian

¥

SFTP Server (Live
Data Feed)
ML Models ‘
and Algorithms |

350 Million Data
Points for Training

!

ML Cloud Powred
off AWS

* Training of models

Input Variables

-Gas Flow Rate
-Gas Lift Flow
-Pipeline Pressure
-Plunger Last Rise Velocity
-Prorated Cond
—Prorated Oil

“Wellhead Casing Pressure
-Wellhead Tubing Pressure

RESULTS

Successfully analyzed over 350 mi

data points to build and train mode

llon

Found many under-leveraged areas to

deploy machine learning including
* Live well modeling
 Lift well set-point optimization

« Automated Downtime reporting

 Well-level abnormality detection

Devolved and implemented a trial of ML

software to become a production hub

giving users faster access to higher-

guality data

Found potential for up to 15% increase

In production from lift wells
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« Currently PETRONAS relies on
engineers to manually create and
optimize set points based on
production trends and physical
calculations. These methods have
proven to be time consuming and at
times will lead to wells producing at
lower than their potential.

« Machine learning model was

proven to be capable in

automatedly adjusting these

setpoints recurrently

« Similarly, the process used to
optimize plunger lifts PETRONAS
relies on engineers to manually
create and optimize set points for
timer wells based on production
trends and physical calculations
* Cycle times were optimized to

maximize production seguence

regularly

« With the current Pl visions software
processes that PETRONAS uses,
built in formulas are not capable of
predicting well production in an
Intelligent manner and frequently
lead to false alarms and missed
alarms.

« Machine learning model
successfully classified and
prioritized issues which prevented

unnecessary shut-downs.

CONCLUSIONS

« PETRONAS Canada has the systems
and means to deploy machine learning
and artificial intelligence into their day-to-
day operations

*Machine learning and artificial
intelligence can be used to increase
production on lift wells and find lost
production from the field

*Trial implemented during capstone has
the potential to be deployed field wide
with the highest return on lift wells

*Costs of implementing technology are
estimated at 250 dollars per well per year
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