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EMERGING TECHNOLOGY

PLATFORMS TO OPTIMIZE

OPERATIONS FOR THE OIL
& GAS INDUSTRY




CONTINUED RISKS

« The oil and gas industry continues to face
several challenges that include:

- Operational risks posed by aging infrastructure.
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https://abcnews.go.com/US/cause-found-keystone-pipelines-massive-oil-leak/story?id=97011583

CONTINUED RISKS

« The oil and gas industry continues to face
several challenges that include:

Qil Bankruptcies versus Price of Qil

« Operational risks posed by aging infrastructure.

« Volatile oil prices impacting current and future
revenue.

Bankruptcies
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CONTINUED RISKS

« The oil and gas industry continues to face
several challenges that include:

« Operational risks posed by aging infrastructure.

« Volatile oil prices impacting current and future
revenue.

« Shortage of skills related to an aging and retiring ’

workforce. T
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https://www.naspweb.com/blog/aging-workers-where-do-they-fit-into-the-workforce/

CONTINUED RISKS

« The oil and gas industry continues to face
several challenges that include:

« Operational risks posed by aging infrastructure.

« Volatile oil prices impacting current and future
revenue.

» Shortage of skills related to an aging and retiring
workforce.

« Reactions to varying degrees of pressure from
shareholders, governments, and consumers.

« Implementation of complex and large digital
transformation projects across multiple business EimimT
areas.
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EMERGING
TECH PROVIDES
A SOLUTION

Maturation of platform
technologies will solve
fundamental challenges for the
oil & gas industry on different
time scales

Robotics
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https://apptronik.com/news-collection/apptronik-and-mercedes-benz-enter-commercial-agreement

EMERGING
TECH PROVIDES
A SOLUTION

Maturation of platform
technologies will solve
fundamental challenges for the
oil & gas industry on different
time scales

+ Robotics
*  Quantum technology
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https://quantumai.google/discover/whatisqc

EMERGING
TECH PROVIDES
A SOLUTION

Maturation of platform
technologies will solve
fundamental challenges for the
oil & gas industry on different
time scales

+ Robotics
*  Quantum technology
- Satellite imagery
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https://www.orbitalsidekick.com/news-blog/osk-debuts-initial-hyperspectral-insights-from-ghost

REGULATORY RISK
COMPLIANCE MANAGEMENT

AUTOMATION
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Image sources from left to right: MethaneSat, Teledyne FLIR, and ANYbotics


https://www.methanesat.org/satellite
https://www.flir.com.au/globalassets/industrial/discover/industrial/autonomous-mining-inspection-video-thumbnail.jpg
https://www.anybotics.com/robotics/anymal/

REGULATORY
COMPLIANCE
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https://www.methanesat.org/satellite
https://www.flir.com.au/globalassets/industrial/discover/industrial/autonomous-mining-inspection-video-thumbnail.jpg
https://www.anybotics.com/robotics/anymal/

GLOBAL INFRASTRUCTURE MONITORING
IS INCREASINGLY MARGIN CRITICAL
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https://globalenergymonitor.org/projects/global-oil-infrastructure-tracker/

SURVEYING ACTIVITY FROM THE GROUND

Ground surveillance ranges from
point-source sensors to emerging
solutions covering wide project
areas.

Most existing solutions have
limited detection distances and
can be costly to install across large
sites.
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https://www.nist.gov/blogs/taking-measure/long-road-nobelists-invention-longpath-technologies

SURVEYING PROJECTS FROM THE AIR

Aerial surveillance with drones,
airplanes, and balloons offers
monitoring solutions.

Distance limitations, shortages of
pilots, and risks limit global impact.
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https://www.zenadrone.com/10-major-advantages-of-using-drones-in-oil-and-gas-industry-in-2023/
https://www.eurekalert.org/news-releases/947652
https://sceye.com/about-sceye/

TRACKING SMALLER EMISSIONS

Satellite CH. Measurement

The ability to accurately track
emissions with satellite imagery
has improved drastically over the
past several years.

Q
Q
a
[a)
pa
)
o}
@
5
X
U
<
m
w
>
o]
a1]
<
-
z
w
=
w
O
z
<
T
z
w

Source Rate: 190 kg/hr
Date: 2022-09-24
Time: 16:34:23 UTC
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https://www.earthdata.nasa.gov/news/feature-articles/nasa-selects-ghgsat-data-evaluation

THIRD-PARTY EMISSIONS TRACKING

The UN's International Methane
Emissions Observatory showcases
INnitial methane tracking results
from the Methane Alert and
Response System at COP28.

Other methane-tracking sources

are emerging to point out super
emitters.
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https://methanedata.azurewebsites.net/plumemap?mars=false
https://carbonmapper.org/articles/new-global-data

RISK
MANAGEMENT

o /
© LUX RESEARCH, INC. | Allrightsreserved. | Lux Proprietary and Confidential Image sources fromljeft to right: MethaneSat, Teledyne FLIR, and ANYbotics 16
y

4

y,


https://www.methanesat.org/satellite
https://www.flir.com.au/globalassets/industrial/discover/industrial/autonomous-mining-inspection-video-thumbnail.jpg
https://www.anybotics.com/robotics/anymal/

IMPACT OF COMPUTER VISION

Computer, machine, or other advanced vision systems are divided into three main
technology areas:

Sensors Algorithms Processors

@
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VALUE OF COMPUTER VISION

Computer vision can identify
anomalies or risks with better
accuracy than human workers,
thereby mitigating risk and
Increasing operational efficiencies.

@
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https://eigen.io/

GROUNDLIGHT TELEDYNE FLIR SEADEEP

58.5°C o(
Max 60.0 °C

M 48,1 °C

§ Corrosion

QUESTION:

Is the pressure above
200 PSI1?
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https://www.groundlight.ai/
https://www.flir.com/discover/industrial/flir-thermal-imaging-enables-autonomous-inspections-of-mining-and-trucking-vehicles-in-australia/
https://www.seadeep.io/

PREDICTING
POTENTIAL SITE

RISKS

Satellite imagery (synthetic
aperture radar) can detect land
subsidence and predict sinkholes
or land movement.
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https://www.semanticscholar.org/paper/Landslide-and-Land-Subsidence-Hazards-to-Pipelines-Baum-Galloway/73d87c1c6ca2b0e42e49369dfda806256bfa37b2

Corrosion pitting

ADJUSTING
PROJECT RISK

Quantum sensors offer several
emerging solutions ranging from
GPS/PNT alternatives to
underground awareness to novel
corrosion detection.
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https://www.kwan-tek.com/wp-content/uploads/2024/01/kwantek_en_NDT.pdf

AUTOMATION
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https://www.methanesat.org/satellite
https://www.flir.com.au/globalassets/industrial/discover/industrial/autonomous-mining-inspection-video-thumbnail.jpg
https://www.anybotics.com/robotics/anymal/

STRUGGLES WITH UNSTRUCTURED AREAS

Oil and gas companies have
primarily implemented robotic
applications through direct
operator control.

In some areas, applications have
been implemented with semi-
autonomous operations.

Unstructured

Structured
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CURRENT VERSUS FUTURE DEVELOPMENT

Applied Impact Robotics

- — e

Nauticus Robotics Apptronik

Image sources from left to right: Gecko Robotics, Offshore, Applied Impact Robotics, Sanctuary Al,
and loT World Today (Apptronik)
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https://blog.geckorobotics.com/en/press_and_news/gecko-robotics-doubles-in-size-and-headcount
https://www.offshore-mag.com/subsea/article/14293426/nauticus-robotics-otc-2023-nauticus-robotics-embracing-ocean-decarbonization
https://appliedimpactrobotics.com/
https://sanctuary.ai/resources/news/sanctuary-ai-deploys-first-humanoid-general-purpose-robot-commercially/
https://johnkoetsier.com/humanoid-robots/

IMPROVEMENTS IN LAB AUTONOMY

Semi-autonomous
Implementations are gaining
traction across chemical, mining,
and oil & gas operations.
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https://mecademic.com/insights/case-studies/

ROBOTIC INSPECTION SYSTEMS

Emerging robotic solutions enable
more impactful asset monitoring
across oil and gas facilities.
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https://www.revoluterobotics.com/news-and-updates/new-robot-can-switch-between-flying-and-driving-offshore

IMPROVEMENTS IN OVERALL AUTONOMY

ab e AL .

Software developments allow semi-
autonomous operation of
construction and maintenance
vehicles with tele-operation
backup.
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https://www.constructionequipmentguide.com/teleo-announces-customer-launch-of-autonomous-capabilities-for-heavy-construction-equipment/62662

AUTOMATED INTELLIGENCE

Sensors and satellites monitor site
activity, check third-party
interference and land
encroachment, provide
competitive intelligence, and
oversee joint venture projects.
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https://www.satelytics.com/solutions/pipeline
https://imagevision.ai/computer-vision-for-oil-and-gas-industry/
https://www.satellitetoday.com/finance/2019/11/14/orbital-insights-receives-50-million-in-series-d-financing/

REGULATORY RISK

COMPLIANCE

MANAGEMENT

AUTOMATION
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Image sources from left to right: MethaneSat, Teledyne FLIR, and ANYbotics
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https://www.methanesat.org/satellite
https://www.flir.com.au/globalassets/industrial/discover/industrial/autonomous-mining-inspection-video-thumbnail.jpg
https://www.anybotics.com/robotics/anymal/

ROADMAP FOR IMPLEMENTATION

Autonomous
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KEY TAKEAWAYS

Automating near-term
compliance and
productivity challenges
frees operational teams
to pursue long-term
innovations.

p

Specific use-cases for
automation should align
with regulatory
compliance, risk
management, and
workplace productivity.

3

Autonomous
technologies . do not
cohere into a safe, risk
free, and cost-effective,
drop-in solution.

o
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mailto:questions@luxresearchinc.com
http://www.luxresearchinc.com/
http://www.luxresearchinc.com/blog/
https://www.linkedin.com/company/lux-research/
https://twitter.com/LuxResearch
https://open.spotify.com/show/3ApAtkGlVjE83O0hJUePbA?si=f71db90909a44784
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Our mission is to advise leaders about commercially viable
science and technology to enable sustainable innovation. We
deliver research and advisory services to inspire, illuminate, and
ignite innovative thinking that reshapes and grows businesses.
Using quality data derived from primary research, fact-based
analysis, and opinions that challenge traditional thinking, our
experts focus on finding truly disruptive innovations that are
also realistic and make good business sense.
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The “Lux Take” is trusted by innovation leaders around the
world, many of whom seek our advice directly before placing a
bet on a startup or partner — our clients rely on Lux insights to
make decisions that generate fantastic business outcomes. We
pride ourselves on taking a rigorous, scientific approach to
avoid the hype and generate unique perspectives and insights
that innovation leaders can't live without.
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