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The Energy Industry is
Sitting on Its Most Valuable
Asset

Energy has always been a data-intensive
industry. What has changed is the scale. A
modern upstream facility generates millions
of sensor readings every day. Grid operators
are managing supply and demand signals of
a complexity that did not exist a decade ago.
Inspection campaigns produce more
footage than teams can ever review. Yet
studies suggest that 80% of operational data
generated by energy systems is never
analyzed or acted upon.” The data has
outpaced the systems built to handle it, and
the cost of that gap is measurable.

Equipment failures that were predictable go
undetected. Emissions that should be
measured are estimated, with 94% of
organizations not fully measuring and
analyzing their Scope 3 emissions.?
Decisions that could be grounded in data are
made on experience and instinct instead.
Meanwhile, 48% of the traditional energy
workforce is now aged 45 or older, with
those aged 25 to 34 accounting for just
19%.2 The institutional knowledge that
retires with that generation cannot simply be
rehired. The regulatory environment
governing emissions, safety, and disclosure
is tightening across every major jurisdiction
simultaneously. These are not separate
challenges. They are compounding ones.
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The industry is not short of data, investment,
or intent. What has been missing is the
operational infrastructure to turn what is
collected into decisions that actually get
made. That is changing. Al and machine
learning have matured to the point where
production-grade deployment, not pilots or
proofs of concept, is achievable on top of
the systems operators already have.

Rystad Energy estimates that
digitalization and Al will create close
to $500 billion in cumulative value for
upstream E&P companies between
2026 and 2030, captured through cost
reductions, higher production uptime,
and shorter development cycles.*

E&P companies currently investing in digital
and Al tools are expected to capture an
additional $80 billion in annual value by 2030
compared to those that are not, and that gap
compounds as data and organizational
capability accumulate over time.*

This document outlines how Blackbook Al is
helping energy operators capture that value,
across three areas where the distance
between current practice and what is now
possible is widest.



THEME 1

Insights Across
your Digital Supply Chain

Emissions tracking, regulatory reporting, and ESG
compliance have become defining operational challenges
for energy companies globally.

Energy companies are facing a level of emissions scrutiny that has no precedent. Investors,
regulators, and lenders are demanding data that is measured, verified, and aligned to
international disclosure standards.

Scope 3 emissions represent approximately 90% of total oil and gas sector emissions® and yet
94% of organizations are not fully measuring and analyzing them.2 The regulatory environment
is tightening simultaneously across every major jurisdiction. The EU's CSRD came into force in
January 2024, and the SEC's final climate disclosure rules, adopted in March 2024, require all US
public companies to disclose Scope 1 and 2 emissions.® The gap between what companies are
disclosing and what independent measurement is finding is a regulatory and financial liability.
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Use Cases in this Space

O 1 A live platform connecting operational,
procurement, and logistics data to track

Scope 1, 2, and 3 emissions by category,
by facility, and by supplier against
DEEP DIVE reduction targets in real time.

Real-Time GHG .Monltormg Regulator-ready reporting in hours, not
and ESG Reporting weeks.

O 2 Al-powered visibility across an operator's

full value chain. Identifying the suppliers
and contractors driving the highest
emissions exposure and modeling the
impact of procurement substitutions

Scope 3 Supply Chain

Transparency before decisions are made.
Automated generation of audit-ready
O 3 emissions reports aligned to OGMP 2.0,
GHG Protocol, CER, ECCC, and CSRD
standards.

Versioned, confidence-scored, and

Automated Regulatory produced continuously rather tha.n
. . assembled manually each reporting
Compliance Reporting period.

N\
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Insights Across your Digital Supply Chain

Real-Time GHG Monitoring
and ESG Reporting

DEEP DIVE

The Challenge

Scope 3 emissions represent approximately
90% of total oil and gas sector emissions,
yet only a small share of oil and gas
companies report them, owing to the
difficulty in measuring and tracking.®

The data required to report accurately is
scattered across sensor systems,
procurement platforms, finance systems,
logistics providers, and dozens of contractor
relationships. Most operators know their
exposure is significant. Few can measure it
with confidence. 94% of organizations are
not fully measuring and analyzing their
Scope 3 emissions, directly impacting their
readiness to report against increasingly
mandatory disclosure requirements.?

The Solution

We build a live Emissions Intelligence
platform that pulls together operational,
supplier, procurement, logistics, and finance
data into a single continuously updated view
of an organizations GHG position.

Emissions are categorized to GHG Protocol
and OGMP 2.0 standards, scored by data
confidence level, and tracked against
reduction targets in real time across every
facility and every reporting category.
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The platform gives sustainability teams a
complete view of total Scope 1, 2, and 3
exposure — from direct operational
emissions through to purchased goods,
upstream transport, capital equipment, and
contractor activity.

It identifies the highest-emitting suppliers
automatically, ranked by contribution and
data confidence level. It models the
emissions impact of procurement
substitutions before decisions are made.
And it produces regulator-ready reports
aligned to CER, ECCC, CSRD, and SEC
disclosure requirements.

The Outcome

Sustainability teams stop building quarterly
reports from spreadsheets. Procurement
teams have a ranked list of which supplier
relationships to address first. Executives
have a live view of where the organization
stands against its targets, with the evidence
to demonstrate it to regulators and investors
with confidence.

OGMP 2.0 membership, which requires
measured rather than estimated emissions
reporting, is now a prerequisite for
companies to qualify for financing under the
Global Flaring and Methane Reduction
Partnership.” And when a new disclosure
requirement comes into force, the data
infrastructure is already there.
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THEME 2

Augmenting your
Operations with Al
Assistants

The volume of operational data energy systems generate
has never been greater. The gap between what is
collected and what is acted on has never been wider.

Approximately 35% of refinery downtime is unplanned, and 70% of those incidents could have
been prevented with better data analytics.® Control room teams are managing multiple
monitoring systems simultaneously with no single prioritized view, manually triaging hundreds of
alerts to find the handful that require immediate action. Critical signals get buried in noise. The
data to prevent most of those incidents already exists in operational systems. The gap is not in
what is being collected, it is in the systems being used to act on it.
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Blackbook Al in the Energy Sector .



Augmenting your Operations with Al Assistants

Use Cases in this Space

01

DEEP DIVE

Anomaly Detection and Safety
Monitoring Platform

02

Grid Intelligence Platform

03

GenAl Knowledge Assistant

Blackbook Al in the Energy Sector
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Continuous Al monitoring across
operational systems. Detect deviations
from normal behavior, classify anomalies
by risk, and surface prioritized alerts with
plain-language guidance before incidents
occur.

An Al platform that continuously forecasts
energy demand, optimizes dispatch
decisions across generation assets, and
manages demand response in real time.

Maintain grid reliability as the generation
mix becomes increasingly variable.

A custom Al assistant trained on an
operator's own technical documentation
including procedures, equipment manuals,
engineering records, and safety protocols.

Engineers and field workers ask questions
in plain language and receive cited,
accurate answers in seconds.

N\
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Anomaly Detection
and Safety Monitoring
Platform

DEEP DIVE

The Challenge

82% of industrial asset breakdowns occur
without warning, forcing organizations into
reactive cycles that drain budgets and
disrupt production schedules.® Equipment
degradation, pressure anomalies, and safety
risks generate data continuously.

Most organizations are still relying on
scheduled inspections and manual reporting
to find them, acting after the event rather
than before it. For safety-critical systems,
the data patterns that would have predicted
most incidents existed in monitoring
systems before the event occurred. They
simply were not being read in time.

The Solution

We build an always-on Al anomaly detection
and safety monitoring platform that
connects to an operator's existing sensor
network, control systems, and operational
data feeds in order to learn the normal
operating signature of every asset and
process it monitors.

The platform detects deviations from
normal behavior continuously, classifies
anomalies by type and severity, and matches
patterns against historical events to
distinguish genuine early warnings from
routine variation.
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Alerts are consolidated into a single
prioritized view, ranked by risk and
operational impact, and surfaced with
plain-language explanations and
recommended actions for immediate
engineer review.

Safety-critical anomalies trigger notification
to the right people with the relevant context
(asset history, recent maintenance activity,
and similar historical events) so the
engineer receiving the alert has everything
needed to act, without a manual
investigation first.

The platform integrates with existing CMMS
and safety management systems, creating
an auditable record of every detected event,
the response taken, and the outcome.

The Outcome

Operators stop triaging noise and start
responding to signals. Safety events that
were previously identified after the fact are
detected at the early warning stage, when
intervention is still low-cost and low-risk.

Al-driven monitoring reduces overall
maintenance costs by 10 to 40% while
decreasing equipment downtime by up to
50%.°

Control room teams have a single prioritized
view of what needs attention the moment
they sit down.

The organization gains a continuous,

auditable record of operational health
across every monitored asset.
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THEME 3

Al and Machine Learning
for Energy Infrastructure

The energy industry has never had more data. The gap is
not in collection, it is in the systems being used to turn
that data into decisions.

Oil and gas equipment runs at just 77% of its full output capacity on average, representing
approximately 10 million barrels per day or $200 billion in annual revenue left unrealized.® The
cost of each hour of unplanned downtime has increased by 50% since 2019.7° The technology to
close that gap has matured significantly. Over 70% of operators are already experimenting with
digital twins, and early results show a 15 to 20% reduction in unplanned downtime."" The
organizations capturing the most value are those that have moved from pilot to production-grade
deployment at scale.

10
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Al and Machine Learning for Energy Infrastructure

Use Cases in this Space

01

DEEP DIVE

Predictive Asset Maintenance
Platform

02

DEEP DIVE

Energy Digital Twin

03

Al-Powered Inspection and Asset
Integrity
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Production-grade ML models trained on
an operator's own SCADA and historian
data, continuously monitoring every asset
for the patterns that precede failure and
automatically generating workorders in
existing systems before a fault occurs.

A continuously updated virtual replica of
physical energy infrastructure, integrating
live sensor data, engineering models,
maintenance records, and operational
history. Enables continuous monitoring,
scenario simulation, and optimization
without touching live systems.

Computer vision analysis of drone, ROV,
and CCTV inspection footage to
automatically detect and classify
anomalies across pipelines, generation
assets, and transmission infrastructure.

Faster, more consistent, and fully
auditable.

N\



Al and Machine Learning for Energy Infrastructure

Predictive Asset
Maintenance Platform

DEEP DIVE

The Challenge

A single hour of unplanned downtime costs
oil and gas operations around $500,000, and
companies spend up to 20% of their
operational budgets responding to failures
they did not see coming.?

Approximately 35% of refinery downtime is
unplanned, and 70% of those incidents could
have been prevented with better data
analytics. Most of those failures were
preceded by data patterns that existed in
monitoring systems before anything broke.
Yet the majority of operators are still running
on reactive or time-based approaches by
responding to failures rather than preventing
them.

The Solution

We build production-grade ML models
trained directly on an operator's own SCADA,
historian, and sensor data. The models learn
the normal operating signature of each
asset (turbines, transformers, compressors,
pumps, switchgear, and rotating equipment)
and monitor continuously for the deviations
that precede failure.

When the platform detects an anomaly
consistent with a developing fault, it
generates a prioritized alert with a
plain-language explanation of what is
happening, a predicted failure window, and a

Blackbook Al in the Energy Sector
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recommended action which automatically
raises a workorder in the operator's existing
CMMS.

Models are trained on the operator's own
failure history and asset-specific operating
conditions, not generic benchmarks. The
platform connects to existing data
infrastructure without requiring new sensors
or hardware, and integrates with existing
maintenance management workflows.

The Outcome

Predictive maintenance cuts maintenance
costs by 20 to 30% and reduces breakdowns
by nearly 70%.° Organizations implementing
predictive maintenance achieve 30 to 50%
reductions in downtime while extending
equipment lifespan by 20 to 40%.°
Maintenance teams stop responding to
breakdowns and start planning
interventions.

Engineers spend their time on decisions
rather than diagnostics. Every asset in the
fleet has a continuously updated, data-driven
health score. This replaces a maintenance
schedule built on elapsed time with one built
on actual condition.
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Energy Digital Twin

DEEP DIVE

The Challenge

Energy infrastructure is among the most
difficult operational environments in which
to test, optimize, or change anything.

A power plant, pipeline network, or
transmission system cannot be taken offline
to experiment with a new configuration.
Decisions that affect reliability, safety, and
efficiency are made on the basis of
engineering judgment rather than simulation
and data.

Maintenance costs in energy facilities
consume 20 to 40% of operating costs™ and
the majority of that spend is still driven by
urgency and failure rather than data and
lifecycle planning.
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The Solution

We build a live Energy Digital Twin, a
continuously updated virtual replica of a
physical energy asset or system, integrating
real-time sensor data, engineering models,
maintenance records, inspection results, and
operational history into a single unified
model.

The digital twin mirrors the actual state of
the physical asset at all times, giving
operators a complete, live picture of
performance across every monitored
dimension.

N\
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The platform enables three capabilities:

Continuous Monitoring

The digital twin surfaces deviations between actual performance and the modeled
optimal state, flagging inefficiencies, degradation trends, and developing faults before
they become operational events.

Scenario Simulation

Engineers can model the impact of operational changes, maintenance decisions, or
configuration adjustments against the digital twin before implementing anything on the
live system.

Optimization

The platform continuously identifies the operating configuration that maximizes output,
efficiency, or reliability given current asset condition and constraints, surfacing those
recommendations in real time.

Integration with existing SCADA, EMS, and asset management systems means the digital twin
fits into existing workflows rather than creating a parallel system to maintain.

The Outcome

Companies implementing digital twins see equipment downtime drop by 20% and
maintenance costs decrease by 25%."" Over 70% of operators are already
experimenting with the technology, with early adopters reporting a 15 to 20%
reduction in unplanned downtime."" Operational changes are simulated before they
are implemented, reducing the risk of reliability events caused by untested
configurations. Engineers make better decisions faster, with the evidence to
support them, rather than relying on judgment alone.

14
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Contact Us

Blackbook Al is a global technology consulting company with offices
across Australia, Asia, and North America. We have spent nine years
building Al, automation, data, and digital solutions for some of the
most operationally complex industries in the world, including
agriculture, transport, insurance, utilities, mining, and energy.

We work across five service lines: Al, Automation, Data, Digital and

Low-Code platforms, and Managed Services. Our proprietary agentic
Al platform, Action Fabric, unifies Al insights, automation workflows,
and human input into a single operational layer that connects across

your existing systems and processes.

We have delivered 2,000+ successful projects for 180+ clients. The
problems energy operators face including aging assets, workforce
knowledge loss, emissions reporting gaps, and the growing complexity
of data-intensive operations are problems we have been solving in

complex environments for years.

200+

Staff across Australia, Asia, and
North America

2,000+

Successful projects delivered

o+

Years of Al and automation
delivery experience

180+

Clients globally

= el Socials
office@blackbookai.com @Blackbookai
Website Global Head Office

www.blackbookai.com 300 Queen Street, Brisbane, Qld, Australia 4000 BlaCkbOOk@
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