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Context Setting for Asset Integrity Management

How Asset Integrity Works (Closed Loop) What It Enables
MONITORING
v Collect and understand SAFETY & RISK RELIABILITY &
asset condition _ AVAILABILITY
/ * Zero harm mindset
/ \y Y ¢ Maximum uptime
~ » Controlled risk
» Condition-based
LEARNIN exposure it
R Continuous Q DIAGNOS.IS _ monitoring
Capture outcomes 3 Analyze and identify
and improve Learning & issues and
strategy J\’ Value Creation / root causes
\‘1@;\_\ ,,4{“7 /j}] PERFORMANCE DECISION
; “ym }' e Optimized throughput INTELLIGENCE
ACTION DECISION_ | . Reduced » Faster decisions
Execute work and Evaluate options and st ) y
implement determine best * Consistent execution
solutions actions at scale

DEFINITION (SIMPLIFIED)
Ensuring assets operate safely, reliably, and optimally across their lifecycle,
while managing risk and maximizing availability.

Asset Integrity is not monitoring, it is the ability to take the right action
at the right time, consistently across assets.

KEY TAKEAWAY
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Common Challenges in Achieving the Objectives

Part 1: Analysis

DATA AVAILABILITY e ALARM FATIGUE DETECTION TRUST DETECTION WITHOUT 9 SCALABILITY
VS USABILITY (CRITICAL) GAP DIAGNOSIS CHALLENGE
S -l Yooy ! (2) . . /i
-— I O il
: » Works for 1 asset but doesn’t
« Data exists (SCADA, sensors) but: s 4 . D ; :
N . t t) Thousands of alarms per day Models generate anomalies but Biggest hidden issue S
« Noisy, incomplete, no contex inabili i e ; .
) = + Most are false positives and L explfamablllty Eikipolikags + Detect anomalies but + Explainability requires multiple
+ Modern systems ingest vibration, nonaitonable to physics i equipment evaluation
Pressire; femperatire, fiow, : Need enterprise-level detection
acoustic, video + Result are operators ignore * This creates low trust from + Anomaly detection = 2 P
engineers and limited adoption capability

« Problem is not lack of data alarms and real issues get missed anomaly diagnosis

but lack of usable context + Time to scale

Siloed data, overwhelming alarms, and limited explainability prevent organizations from making
THE IMPACT : ¥ : ; : ; :
confident decisions, leading to downtime, lost production, and increased risk.

< , ‘ THE NEED I An end-to-end, context-rich, explainable approach that builds trust, delivers diagnosis, and scales across the enterprise.
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Common Challenges in Achieving the Objectives
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Part 2: Action
o HUMAN-DEPENDENT | 9 SYMPTOM VS | e FRAGMENTED o LACK OF 9 INCONSISTENT
DECISION MAKING ROOT CAUSE PROBLEM DECISION INPUTS PRESCRIPTIVE ENGINEERING
) ) ) CAPABILITY ) JUDGMENT
= E (X X
= SR
2 J 8 = A S J s J o

« Different engineers

» Engineers interpret
trends, alarms, and
reports

* Leads to variability,
bias, and slow
response

 Example: high vibration

— replace pump but root
cause = process instability

* Leads to repeated

failures and wasted
cost

» Datais split across
historian, maintenance
system, inspection
reports, and
operations logs

« No unified decision
view

* Most systems stop at

“Something is wrong”

* But industry needs:
“What could be the
problem and what
should | do next?”

Reactive decisions, repeated failures, and inconsistent actions lead to higher risk,

provides different
decisions leads
towards no
institutional memory

* This is why systems like

reliability databases,
digital twins, and Al-
assisted workflows are
emerging

‘ THE IMPACT ‘

lower reliability, and lost production.

From manual and fragmented to automated, proactive, and prescriptive decisions
that drive consistent actions and better outcomes.

©
©

THE NEED ‘




“ ¥ Solutions.
«;R';g People.
C %

Energy.™

Evolution of Asset Integrity Management

@ @ rast @ @ ApvanceD O
(=7
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== Data available == Data available == Data available == Data available Data available
—— —~— [~—"] =
Analysis is Analysis is Analysis is Analysis is
A e )
[ 4 Analy5|ls ISd automated: Q automated: 9 automated: 4—1 Sj automated:
a& manu.a an condition-based predictive and predictive and predictive and
reactive and predictive prescriptive prescriptive prescriptive
_ ol Contextualized Decision captured Decisions automated
A Slow, experience- i Still siloed and data and cross- in standardized < v/) and continuously
driven decisions limited context system integration workflows optimized
“59  Better diagnostics o®e Scalable across 7+ Continuous learning
v=| and earlier f@"» assets and 2 and enterprise-wide
interventions domains - optimization

0/& KEY Most organizations are stuck between “Current” and “Improved”.
< ) TAKEAWAY Reachmg Flosed Loop requires an operating system that connects data, context,
and decisions across assets.
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INDUSTRIAL EXPERIENCES
Single pane of glass
‘ : 98  Al-powered applications

0
L Workflow and decision interfaces

AGENTIC Al
20 @ Prebuilt industrial Al agents
> JX  Low-code / no-code customization

@ Explainable, domain-aware

CONTEXTUALIZED DATA FOUNDATION
% @ Unified industrial data layer
8%  Context across IT, OT, ET
@ Governed, scalable, Al-ready

Closed Loop Building Components

KEY Closed Loop is not a single solution
it is a layered system combining data, intel

TAKEAWAY
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Establishing Relationship @ Knowledge Graph

Time Series
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Solving the Problems in Establishing Knowledge Graph

Industrial Data is Diverse, Complex, Siloed, Inconsistent...

Assets Time series Files Multivariate Data Visual data Events

TA1233

T Try— . ¢ o— = P

Work Order_TankA1233
A_TankA_Allocation

PT Asset A Tank A- N e y tank_a_1233_pressure
= Asset A TankA =~ ———— 233" =1 =

I P&ID-_'I"ankA-1 233 |

E.g. Equipment hierarchy from E.g., real-time readings of E.g., 2D CAD and scanned E.g., operating curves, tabular E.g., 3D CAD model of entire E.g., real-time system failures
engineering tools or CMMS temperature, pressure, speed, drawings, service manual, data, multivariate data and LIMS  plants or components, images of and alarms, identified
systems. Possibility to represent ~ number of good parts produced, engineering diagrams, such as data. equipment, laser scans/point abnormalities, work orders,
multiple hierarchies (e.g. asset,  number of scraps and other KPIs. P&IDs and isometric drawings, clouds and 360 images. conducted inspections and

product). and Bill of Materials. production orders.
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MODELS WITHOUT CONTEXT

Advanced analytics exist,
but lack relational understanding.

CONTEXTUALIZED DATA

[
All Started with Context
0 Q Connecting everything that matters to
create operational understanding.

SENSOR DATN — / OCUMENTS
Vibration, Temp, v P&IDs, Manuals,

Pressure, Flow Reports, Specs

PHYSICAL ASSET

understanding

HISTORICAL DATA PEOPLE &
Events, Alarms, 88 Pump CF-0LHK2 EXPERTISE
Work Orders Knowledge,
7z R Feedback /\/i
,q. Advanced time series models " ( @ “ aa
and analytics = \
MAINTENANCE ASSET </>
e Focused on signals and Plans, WO, PM, HIERARCHY
= isolated data Inspections Equipment,
Systems, Sites B
Lacks context and relational @ Cross connected links between assets, signals, and documents
A provide full operational context.
Q

Enables context aware forecasting and
anomaly detection with higher accuracy.

RESULT: LOW VALUE INSIGHTS RESULT: MEANINGFUL INSIGHTS

KEY

TAKEAWAY

That is when data and Al deliver real impacts.

©

AGENTICAI 1

‘ Understands context,
\ reasons, and makes /
\ recommendations /

FROM INSIGHT TO ACTION

Agentic Al and vibe coding work together to
deliver intelligent actions at speed and scale.

@D\ N <D

. VIBE CODING
HUMAN IN
THELOOP | \
Guide, validate, |
and make
_ decisions

Empowers everyone
to build, customize,
and iterate

solutions
e

Agentic Al analyzes, correlates, and recommends the best actions
based on context and historical outcomes.

Vibe coding enables rapid development and customization
of apps, agents, and workflows by any user.

Seamless collaboration between people, Al, and applications
to execute and adapt in real time.

Continuous learning from outcomes improves recommendations
and drives operational excellence.

RESULT: AUTOMATED, SCALABLE ACTIONS

The real breakthrough comes when context connects data, people, and systems.
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What Context Enables You?
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What Context Enables You?

# Streamlit | Cognite Data Fusi: X +

J

25 cog-demos.fusion.cognite.com/atlas-demo/streamlit-apps/dune/development/30012cluster=az-eastus-1.cognitedata.com&workspace=industrial-to... ¥ @ ® Finish update
J_-H‘E“ TARPlanner < AtasAl @ LIVE 28 Overview 8= Scope & Risk D> Execution & Exec Brief o &
ClearLake Refinery — 2027 Turnaround AT RISK # AtlasAl | @ Updated 11:13 AM

Ethylene Cracker Unit 2 (ECU-2) - Day 7 of 32 - Feb 1-Mar 5

PROGRESS M DAYS REMAINING (L BUDGET SPENT SCOPE GROWTH \’?} WORKFORCE CRITICAL PATH

0, 5 a 0, 2 H A
57% -« 2% ben 25 $28.3M oo 12.4% 222 4 items s
89 of 156 packages 7 elapsed of $42.5M budget 12 items added 89% avg productivity 1.6d variance
WORK PACKAGE STATUS MILESTONES DECISIONS NEEDED
Completed . 3 @ UnitisolationCoemplete cr Do

Feb 1 EO Reactor Gasket Replacement Sequencing IMMEDIATE

In Progress L ] 5

Potential 2-day critical path impact if not sequenced correctly

® Blindsinstalled ce Done

Not Started 3
Feb 2
Blocked 1
©® Gas-FreeCertification cr )
Overall Progress 57x Febd Fractionator Tray Repair — Scope Addition
e — ® A’H—eqﬂﬁfﬂeﬁf—eﬁeﬁed S Non-critical path. 5-month payback on repair cost
Feb 5 N al pat I -

® initiaHnspeections-Complete cr Done
CRITICAL PATH :

Feb 7 o :
RotaMech Productivity Intervention
° Cracking Furnace F-201 Tube Replacement Emergent Scope Freeze c» C-401 is on critical path. Every day of delay = potential TAR extension.
TechServ Industrial - 65%
Feb 10
Transfer Line Exchanger TLE-201 Inspection & Re... Mechanical Completion - Critical Path . ce

HeatTech Solutions - 565% Feb 18
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Thank you
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