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* Increasing production

* Minimizing waste
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But in many ways,
it has

Market forces
Changing technology

Expectations of a skilled,
mobile workforce




The data challenge — extract value from the data
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Up to

73%

of all data collected within
enterprises goes unused

|
Source: AloT: The Key to Unlocking Business Value From AV — VA
Industrial Data, Forbes, 2021 —



Fewer than

10%

% of enterprises are advanced
in their insights-driven capabilities

Sourcg Forrester Data Governance U

A =
n('oplgs The Impact Of Analytics: Data Strategy & InSights 2023
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https://www.forrester.com/blogs/data-governance-unlocks-the-impact-of-analytics-data-strategy-insights-2023/

Al drive improvements for Assets & Process

Focus Use Case
© oo
1 |- | @ Throughput

Energy Efficiency
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Maintenance

i Reliability

Asset Life

Asset/Equipment
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Industry challenges

Predictive maintenance can enable 10-20% reduction in OPEX

CQq

Maintenance and Asset Unscheduled Safety risk
performance failures downtime management
optimization avoidance

82% SZGOK Major accident

hazards
Operators are unaware of 82% of asset failures are Average cost of industrial asset Failure to address major
when to replace, upgrade random? downtime/hour 2 accident hazards leads to
or maintain assets 3 injury, loss of profits and

reputational damage

Sources: 1. Arcweb.com, 2.Aberdeen 3. Vanson Bourne

AV=VA


https://www.arcweb.com/blog/proactive-asset-management-iiot-analytics#:~:text=Unfortunately%2C%20this%20applies%20to%20only,display%20a%20random%20failure%20pattern.&text=Industrial%20organizations%20should%20review%20their,monitoring%20and%20predictive%20maintenance%20solutions.
https://www.aberdeen.com/techpro-essentials/stat-of-the-week-the-rising-cost-of-downtime/
https://drive.google.com/file/d/1bjY9a0T2zzVIjvqT8-waQJPWNsM7iKjB/view
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What are our maintenance options?

Reactive Condition
Based

Preventative

Break-flx Calendar-based
Run to failure Repair based on insight

Predictive

Advanced Pattern
Recognition

AV=VA



s your asset strategy optimized?

Under-Maintained Risk-Based Over-Maintained Reduce Downtime

Total cost

Preventive Prevent Asset Failures
maintenance

cost

Fire fight mode Goal Comfort mode Reduce Maintenance Costs

Improve Safety

Cost of non-availability

(production loss + break
down)

Extend Equipment Life

Too Little Optimum Too Much

Optimize Asset Strategy

AV=VA
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Asset Strategy

Define
optimized
Asset
Performance
Strategy

%

Real-time & stranded data

Access to massive volumes
of rich operational data

Asset optimizatior Early anomaly warning  Energy usage

Predictive & Prescriptive

Apply CBM, OEE analysis,
and machine learning for Al
driven insights and closed
loop remediation

For Internal Use Only. ©2021 AVEVA Group plc and its subsidiaries. All rights reserved.

Visualization

Add Engineering
information in context
to optimize planning
and scheduling

Maintenance Execution

= bl

Fit for
purpose,
actionable
insights

maximo

OT third-party

Field Remediation applications

Safe and efficient
execution of work

AV=VA



4|R - Future is Now

Integrated monitoring center
supporting remote operations and
decision making

Connectors for 400+ data sources
1D, 2D and 3D visualizations
Connected Information Model
Dashboards w/real-time updates

Asset Performance Management -
Predictive Analytics (Al enabled) for up
to 10,000 assets
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Data
nfrastructure

The heart of the system




Are all of my pumps healthy today?

AV=VA
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Pl Interfaces
Pl Connectors

Pl Data Archive
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Assign Context

LAST
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Execute Condition
Logic

umpP - & 75%

Efficiency

N\

Efficiency

Time
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Alert and Notify

Element
Template

Event Frame

A‘

->|q¢

>

Pl Notification
Recipient(s)

@
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Reuse Your Template

AV=VA



Beyond basics: Notifications to a CMMS

Computerized Maintenance Management System

Notifications

IBM maximo

AV=VA



Dispiay. Pump Siaton Overview

Status

RunHours

Efficiency -

Suchon Pressure
154 41 psi

312017 111
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Status

RunHours

Efficiency -

()

Suction Pressure
0.16978 psi

Pump Station Overview

Status

RunHours

Efficiency

()

Suction Pressure
0 psi

Status

RunHours

Efficiency -

Status

RunHours V

Efficiency -

©

Suction Pressure
15318 ps

Status

RunHours

Efficiency -

P~

Sucton Pressure
017124 psi

[385 39.174
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Assign Context ExecuttLengci):dltlon Alert and Notify m

5% Speaks to your data sources

%ff No IT Skills Needed

@ Built for Industry Experts




A real-time data infrastructure across the Enterprise
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Predictive

Maintenance

Al for anomaly detection
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What were the signs
this might happen?

How much will it cost
your organization?

Take action before the
next failure.

AV=VA



AVEVA Predictive Analytics

* Anomaly detection for business-critical
equipment.

* Advanced pattern recognition with sensors
contribution, failure modes and prescriptive
actions for reliable troubleshooting.

~ @ @ (0verall Model Residual) . ¥ X
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DESCRIPTION NEXT 5TEPS
Boiler heating surface slagging / fouling. 1- Operation: Check cleaning cycle has been correctly app
lied by operators, if necessary increase cleaning frequenc
y. 2- Inspection: Monitor pressure drop in the boiler. 3- Ins
pection: Visual inspection of the tubes for fouling 4- Inspe
rtion® Check if Fiiel has chanaed Review Fuel Ouality Stra
|||||||||||||
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* No code Al and machine learning &
* Advanced alert and case

management for knowledge capture

and reporting

Univariate
* Templates accelerate configuration,

deployment and scale-up
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Predictive Analytics

It’s the way you operationalize and
scale Al for industrial operations

L}
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Solution: Al-driven analytics
and risk mitigation

* Monitor health in real time — early identification
of anomalies via anomaly index and drill-down to
contributing signals

* Rank and diagnose faults based on anomaly
deviation signature

* Obtain prescriptive guidance for remediation

* Forecast and track burndown of time until failure

Q Case management First principles

. | . AVEVA™ P| System™
Transient analysis @ Integration e

QI% Custom algorithms Eg Model Templates

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

AVEVA Predictive Analytics
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Anomaly
index

Sensor
contributions

Fault
diagnostics

Prescriptive

@ Forecast
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Fault + Prescriptive Asset Library - Deployment Acceleration

AVEVA Asset Strategy Library

i

By adding data and asset
templates to the solution
strategy deployment can be
done up to 90% faster.

Equipment (15014224) Failure

L p it
Maintainable B \ode 1 v rescriptive
Item 1 Action 1 + Frequency

B \jode 2 + MTTF el
e Action 2 + Frequency
B Mode 3 + MTTF
Y

f o\
f 4

ltem 2

— Functional

The AVEVA Asset Library
contains RCM-based equipment
failure data and preventive
maintenance for the most

commonly found asset types in * 1,000 components * 2,000 preventative tasks * 20 vyears and 22,000 man-

asset-intensive industries: - 1,500 failure causes with * 5,000 prescriptive tasks hours of experience
failure conditions

—
—
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Deep integration
to Pl System for
contextualized
insights

© 2023 AVEVA Group plc and its subsidiaries. All rights reserved.

{ "Wmdlopla
§ Power Home
Wind Home
Farm Performance
Farm Forecast
Turbine Operations

o Turbine Schematic

Manufacturer  Truvale
Model T95-2MW
Power Rated 1,500 kw

Turbine Operations: Turbine GE01
Change Context: GEO1 GE02 GEO03 GEO4 GEOS5 GE06 GEO7 GEO8 GE09 GE10

e
Daily Generation 4.6 kWht Capacity 288 % State Pt Created Operating Efficiency 755 % Overheat Alarm

Power Trends

I fea
AJ ""‘.T

1\

Predictive Health Score

AVEVA" Predictive Analytics

Treods  Faots  Forecas) @ [F Revenue Loss

-8.93 usbm

Production Loss Power Curve

-325.68 kw

£ (Overall Model Residual)
P
Predictive Health Events X

Start Tene Tnd Tme

KRIKIE

Native Pl Integration

: Bulk Model Building

AV=VA



Predictive
Asset
Optimization

Combining Al with
Performance Computation




Which benefits from Hybrid Al modelling?

* What actually
happened in the past

* How can | improve
Risk Based the outcome based
Optimization on impact and ROI

Historical
Behaviour

* What'’s happening PO Q

now Behaviour . Prognostics * How bad will it get
Impact Optimize
Assess impact of Improve the
the issue outcome
\ 2\
* What might

Predictive & First * What should be

happen next S _
PP Principles happening now

and what to do

L}
—
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Prescriptive




Which benefits from Hybrid Al modelling?

- What actually * How can | improve

: Historical Risk Based the outcome based
happened in the past Behaviour Optimization on impact and ROI

* What'’s happening
now

Current _ .
Behaviour - ’ Prognostics * How bad will it get

* What might
happen Ifext Predictive & First * What should be

Prescriptive Principles i
and what to do happening now

L}
—
36 For Internal Use Only. ©2022 AVEVA Group plc and its subsidiaries. All rights reserved. —
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w
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Mech|BrgNDEVibYDis Bearing Vibration Y Non Drive End 07586 ML A 0.6085 0.8711 § 19,000 ACTUAL POWER o s
. ‘ 17,000
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A full lifecycle
Digital Twin

Connected industrial intelligence empowered by Al
from Engineering to Operations and Maintenance

AV=VA



AVEVA Asset Information Management

Single Unified View of all associated asset information
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Fast, easy access to asset information Physical Asset

Information
Standards
Management

Digital Asset

|

CORPORATE STANDARDS

\4

Trusted and Validated
Common Engineering Data

Repository
Native Spreadsheet 3D Model LaserScan Documents Drawings Images Plant Maintenance Inspections Simulation Spares
Formats Realtime Data Data Data Data Data
) \ J ( J
1 1 |
Plant Structured and Unstructured Data Realtime data Transactional data l V — VA

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.



Design & build

$550B
Capital Projects

CONN=C

The industrial cloud platform to
‘accelerate digital tra nsformatlon
with'real-time data, rich Al, " d,_';_;
robust insights - =

Optimize Operate
>2B data streams @ E@ >100k sites

AV=VA




Drive to unify

From To

L}
—
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Unlock cutting-edge data intelligence

To ensure optimal asset operation in the face of commercial pressure and market turbulence

What if...

...you could correlate ...you could deploy
data from every stage advanced analytics
of an asset’s lifecycle and simulation to

minimize fault impact

UNIQUE BREADTH & DEPTH OF INSIGHT

44 © 2024 AVEVA Group plc and its subsidiaries. All rights reserved.

...you could fully ...you could use NLP
access all related asset to ask complex
information in less qguestions, guided with
than 3 minutes confidence by

industrial generative Al

FAST, INTUITIVE & ACTIONABLE

AV=VA



AVEVA Qa 0 o

@ | 3D Models Industrial Al Assistant c X

1ED Model

4. Remove the impeller: With the
casing removed, you can now
remove the impeller. Again, refer to
the pump maintenance manual for
the correct procedure.

5. Inspect the impeller: Once the
impeller is removed, inspect it for
any damage. If any damage is
found, it will need to be repaired or
replaced.

6. Remove the Bearing: After the
impeller is removed and inspected,
the bearing can be removed. The
pump maintenance manual will
provide the correct procedure for
this.

& + O

©

7. Inspect the Bearing: Finally, inspect
the bearing for any damage. If any
damage is found, it will need to be
repaired or replaced.

Please note, this plan assumes that you
have access to the necessary safety and
maintenance manuals and are trained to
perform these tasks. If you are not trained
or certified, you should not attempt to
perform these tasks and should instead

contact a trained professional.
Assistant 10:3823 am
Yes, there is a 3D model available that

contains pump J-9002A. The model is
titled "IED Model". Please refer to this
model for a detailed 3D representation of
the pump.

Enter your message ‘

2 SOIO-AF A 1 BT FUTIeSR o
S0 ©Z0Z0 AVEVA OrotUp pic ana 115 SUDSIGIaTIES, Al T1g11L5 TEseTveu.



Customer achievement with
AVEVA analytics

Typical deployments enjoy 10x ROl on subscription investment

Reduction in

First-pass quality
maintenance costs

|12 [ 100% ] 30%

| 2 B et

Reduction in hardware,
unplanned downtime

development, and
consulting costs

Reduction in
energy costs

46 © 2024 AVEVA Group Limited or its subsidiaries. All rights reserv




s it only my challenge? Absolutely not. It is a journey.

YINSON VWV Nigeria Ay "
(6 g @ISCG R REACONEX

AVZVAWORLD

NIGERIA LNG's Digital Transformation

2023 - AVEVA World San Francisco - Driving enterprise-wide 2022 - AVEVA Pl World Amsterdam -
Qil, gas, and energy transformation with a digital twin Chemicals

L}
—
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https://www.aveva.com/en/perspectives/success-stories/nigeria-lng/
https://www.aveva.com/en/perspectives/success-stories/nigeria-lng/
https://resources.osisoft.com/presentations/how-scg-chemicals--digital-reliability-platform-harnesses-ai-infused-apm-to-prevent-unplanned-downtime/
https://resources.osisoft.com/presentations/how-scg-chemicals--digital-reliability-platform-harnesses-ai-infused-apm-to-prevent-unplanned-downtime/
https://resources.osisoft.com/presentations/how-scg-chemicals--digital-reliability-platform-harnesses-ai-infused-apm-to-prevent-unplanned-downtime/
https://resources.osisoft.com/presentations/how-scg-chemicals--digital-reliability-platform-harnesses-ai-infused-apm-to-prevent-unplanned-downtime/
https://resources.osisoft.com/presentations/yinson--driving-towards-the-vision-of-sustainable-autonomous-fpso-operations-%E2%80%93-project-polaris/
https://resources.osisoft.com/presentations/yinson--driving-towards-the-vision-of-sustainable-autonomous-fpso-operations-%E2%80%93-project-polaris/
https://resources.osisoft.com/presentations/yinson--driving-towards-the-vision-of-sustainable-autonomous-fpso-operations-%E2%80%93-project-polaris/
https://resources.osisoft.com/presentations/nigeria-lng--nlng-s-digital-transformation/

Conclusions

“Operationalizing artificial intelligence at scale is the difference between success and failure.”

Start small
and think big

Keep in mind your final
goal and vision

Preparing your data for accelerating
successful scale deployment starts
with how you handle them.

Start digital transformation with your
future in mind.

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

CBM to start improving
your asset strategy

Drive quick time
to value

for equipment & processes having
easy to understand patterns through
CBM, OEE and KPIs visibility

Leverage calculations easy to
configure and deploy at scale to start
reducing operational & maintenance
expenditure

Advanced analytics
accelerate reliability
and sustainability

Artificial

intelligence

is not just a trend for technology’s
sake, it can help you solve complex

problems that are not easy to identify
by knowing behaviours.

Keep in mind: easy to use tools are
those your experts will adopt

Digital Twin in context drive
efficient and agile work

&

Close the asset
strategy loop

An optimized asset strategy
enhanced by Al intelligence should
also be actionable.

Connecting your data in context to
proven remediations will empower
efficient and agile connected workers
with insightful information

AV=VA
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