AVEVA and The Pl System

Because we're better together!
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Unlocking real-time data.a

Achieve and accelerate time-
to-value for




Delivering a complete digital thread, purpose-built for industry

Accelerate time to value with flexible, scalable, and trusted industrial hybrid SaaS solutions

Visualization

3 party
Multi-experience engineering and operations visualization across the enterprise visualization

4
=
8
> Simulation Engineering Operations Asset Production Planning
U] and Learning and Execution Control Performance Optimization and Scheduling .
< 3" party apps
[a) Process simulation, Engineering, Edge, supervisory, Asset strategy, Operations execution, Feedstock management, :

< . X ‘ e . . and analytics
2 operator training, 3D design, enterprise control asset analytics, process optimization, supply chain planning
< enterprise learning project execution maintenance execution production management and scheduling
2
w
a
(@)

Industrial Information Management y
3" party data
Engineering: Engineering data collection, Operations: Real-time data collection, aggregation, sources, systems,
aggregation, storage and contextualization contextualization, events and self-service calculations and databases
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Operations Control Integration

Accelerate time to value with flexible, scalable, and trusted industrial hybrid Saa$S solutions

Visualization

3 party
Multi-experience engineering and operations visualization across the enterprise visualization
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AVEVA Monitoring & Control Integration with Pl System

Distinct Operational Roles

IT/OT Convergence e Contextualized Data & Applications
Industry Vertical Content e End to End Visibility

AVEVA Unified Operations Center
ENTERPRISE VISUALIZATION

AVEVA Pl System
INDUSTRIAL DATA PLATFORM

Data Contextualization
Process/Business Analytics

Data/Information Mgmt. Platform
Performance Intelligence

BUSINESS NETWORK

AVEVA Historian/System Platform
SUPERVISORVHISTORIAR Tight HMI/SCADA Integration e Process Analytics

Process Operations Support e Operational Reporting

AVEVA HMI/SCADA
PROCESS VISUALIZATION

Operator Effectiveness
Edge to Enterprise

Real Time Operations
e Command and Control

PROCESS CONTROL NETWORK
°
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Better together: AVEVA Pl Server & Operations Control

Optimize your operations with tighter integration

Ecosystem
e Data integrity: ensuring \__oLore  See Shape onare / partners

granularity, accuracy, reliability @3%0 AVEVADataHub oo
and context Insight

Edge
Management

AVEVA Connect

* Enterprise-wide: delivering secure 4

and efficient data transfer, agility
and scalability

e Unified solutions: proving better
integration while maintaining e S .
neutrality and boosting !
inabili =0 5 2o \
sustainability = & {Ec%g @ %

AVEVA AVEVA Plant Scada  AVEVA InTouch AVEVA
Edge System Platform  (Citect) HMI Historian

o
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Applications
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Better together: AVEVA Pl Server & Operations Control

Optimize your operations with tighter integration

e Data integrity: ensuring
granularity, accuracy, reliability
and context

* Enterprise-wide: delivering secure
and efficient data transfer, agility
and scalability

e Unified solutions: proving better
integration while maintaining
neutrality and boosting
sustainability

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

Hardware
Agnostic, Industrial,
Connected, Smart

i «>w» ”’1
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IT Systems/External
Data
Industrial, Financial, Data
Storage (SQL), On-Premises,
Cloud Hosted, Private Cloud,
Web services, Cloud access
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Infrastructure access
GIS, Weather, Maps, Satellite
info, logistics etc.
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OT Connectors
200+ Library of
Industrial
Protocols

12
T
39

IT Connectors
Internet Protocol
and 160+ Plugins

Extensibility
SDK
Connect with 3@
party clients,
systems, and web
services

Command Center

Remote Operations Center Casual User

Unified Operations Center
OT\IT Convergence Platform, Single Pane Solution; System of System Architecture.

Engineering Performance Operations

Local, Regional,

Engineering design Asset Management. Enterprise-wide
1D, 2D, and 3D Predictive Analytics Visualization. Single-

information. and Condition Site, Multi-Site,
Based Monitoring. Command & Control

sy UOC Core Services

% Standardization, Convergence, Contextualization and Collaboration.
Collect, Process, Historize and Visualize Real-Time Data, KPIs,
and Command\Control. Industry Content Libraries. Alarm Management.

Development: Pl Vision Engineering
Integration Integration Info .
Studio Asset model, Asset Information
Configuration Asset Framework (AIM) access
tool integration, Event
data —
\ J AV=VA




Delivering a complete digital thread, purpose-built for industry

Accelerate time to value with flexible, scalable, and trusted industrial hybrid SaaS solutions

Visualization

3 party
Multi-experience engineering and operations visualization across the enterprise visualization
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AVEVA Predictive Analytics

Accelerate time to value with flexible, scalable, and trusted industrial hybrid SaaS solutions

Visualization

3 party
Multi-experience engineering and operations visualization across the enterprise visualization
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Industry Challenges

“$200 billion lost in annual revenue across the Energy industry due to operational efficiency”

& AN (3 q

Maintenance Asset Unscheduled Safety Risk
Optimization Failures Downtime Avoidance Management
70(y o Major Accident
0 0 K
Hazards
Operators are unaware of 82% of asset failures are Average cost of industrial asset Failure to address major
when to replace, upgrade or random? downtime/hour * accident hazards leads to

injury, loss of profits and
reputational damage

maintain assets 3
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https://www.arcweb.com/blog/proactive-asset-management-iiot-analytics#:%7E: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

AVEVA Pl System + AVEVA APM — the Complete Picture
AV=VA

ASSET PERFORMANCE MANAGEMENT

4 N\
Site 1
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AVEVA Predictive Analytics B

Anomaly detection for business-critical = =
equipment. H B |

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

Advanced Alert and Case Management for P
Knowledge capture and Reporting. .

Data playback capability for testing models.

Templates for scale-up configuration/deployment.

- @ . (Overall Model Residual)

100 DESCRIPTION
Boiler heating surface slagging / fouling

BOILER FOULING

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




Predictive Analytics and Pl System

From proven integration patterns towards a native integration

High-performance Integration

Predictive Analytics

Core PI System

Process data &
Performance analytics

Pl
Data
Predicted asset health PA
Agent
PI Asset hierarchy navigation [
AF

Dynamiclinking to Predictive
Asset Al models

(High-availability through AF SDK)

Native Integration

Core Pl System

* Shared Pl internal data store
* Shared AF hierarchy
¢ Shared calculations
« Automated model building based on AF

Predictive Analytics

AV=VA




ABDase

Best-in-class anomaly analysis @ & =i

..... bttt el o 1w | Which sensors
- .. arecontributing

Bt e O (Lo to the anomaly?
An anomaly was detected! o BN Y R T o =
OK, but what are the next steps? Lusprommpmenairy A

) I R(RS b
* Overall anomaly score trending | L1

What are the

. . : ; 7 potential faults
 Individual sensor deviations trending DiE L rrmnotan i pre e R ~nd related

 Sensor contribution score to anomaly @ AT e YT e inspections?

* Diagnostics based on sensor deviation signature

* Ranking of potential faults ' —

* Fault match trending e : | What is the

i o8 " urgency level

weee L) — before
B et e breakpoint®

* Prescriptive guidance on inspections to perform

 Forecasting of sensors
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AVEVA Predictive Analytics Benefits

>

Q)

Off the shelf
solution:

no programming or
data science

knowledge required.

Model building is a
point and click
operation.

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

Unparalleled
breadth

and depth

of analyses with
a proven
approach.

S,
.
o e

Prescriptive
actions provide
guidance, reduce
uncertainty and
errors.

'®
= |

Operationalize
Al at scale by
leveraging
templates and
deploying
models in
minutes instead
of weeks or
months.
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Achieve Asset Excellence

100s 30% 25% 25%

of Millions Saved in Early Reduction in Maintenance Improvement in Workforce Reduction in Unplanned
Warning Catches Costs Efficiency Downtime

AV=VA



Experience Matters - Mature APM Install Base

Air Liquide

Air Liquide uses AVEVA for
SIO Predict digital
transformation program

Artificial Intelligence based
predictive analytics for early
warning notificationand
diagnosis of equipment and
process problems

Total

Total uses AVEVA for
centralized predictive asset
health and performance
monitoring of assets

Artificial Intelligence based
predictive analytics for early
warhingnotificationand
diagnosis of equipment and
process problems

18 © 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

BASF

BASF uses AVEVA for digital
transformation initiative

Artificial Intelligence based
predictive analytics for early
warning notificationand
diagnosis of equipment and
process problems and
augmented reality

Duke Energy

Duke Energy uses AVEVA

for predictive fleet asset

health and performance
monitoring

AL T L —

L0

EDF

EDF uses AVEVA for
centralized predictive asset
health and performance
monitoring of power
production assets

Artificial Intelligence based
predictive analytics for early
warning notificationand
diagnosis of equipment and
process problems

ADNOC

Abu Dhabi National Qil
Company (ADNOC)
implemented the
Panorama Command
Center

Enabling $100°s millions
saving per year
Improved visibility for

faster decision making




Check out these great presentations!

Underscoring the value and driving into the details

Today:
* Enterprise Visualization, A Step Change in Operational Awareness &
(Recording available soon!) (3?
Q
Q

Wednesday: £

* How SCG Chemicals’ Digital Reliability Platform harnesses Al-
infused APM to prevent unplanned downtime

* How AF is becoming an essential cornerstone to leverage
multiple streams of Air Liquide SIO programs

* Increasing reliability of Pulp and Paper operations with AVEVA
Predictive Analytics and AVEVA Pl System

Thursday:

* Asset Performance Tech Track

e The Winning Integrations Track on Thursday

© 2021 AVEVA Group plc and its subsidiaries. All rights reserved.

VISUALIZATION

o-o
: A
Asset Production {}
Performance Optimization ;\
™
Operations INDUSTRIAL Planning

Control

INFORMATION : and Scheduling

(i) )
ATA guaR™

Engineering Simulation
and Execution and Learning
DESIGN <
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Brian Bostwick

VP Portfolio Management, Operations Information Management

* AVEVA

* brian.bostwick@aveva.com

Christian-Marc Pouyez

Director — APM Advanced Analytics

* AVEVA

e christian-marc.pouyez@aveva.com

AV=VA
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This presentation may include predictions, estimates, intentions, beliefs and other statements that
are or may be construed as being forward-looking. While these forward-looking statements
represent our current judgment on what the future holds, they are subject to risks and uncertainties
that could result in actual outcomes differing materially from those projected in these statements.
No statement contained herein constitutes a commitment by AVEVA to perform any particular action
or to deliver any particular product or product features. Readers are cautioned not to place undue
reliance on these forward-looking statements, WhICh reflect our opinions only as of the date of this

! presentatlon . !

Th'e Company shall not be obliged to disclose any revision to these forward- looking statements to
reflect events or circumstances occurring after the date on which they are made orto reflect the
occurrence of future events.

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.
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® linkedin.com/company/aveva
Q @avevagroup

ABOUT AVEVA

AVEVA is a global leader in industrial software, driving digital transformation and sustainability. By
connecting the power of information and artificial intelligence with human insight, AVEVA enables
teams to use their data to unlock new value. We call this Performance Intelligence. AVEVA’s
comprehensive portfolio enables more than 20,000 industrial enterprises to engineer smarter,
operate better and drive sustainable efficiency. AVEVA supports customers through a trusted

* ecosystem that includes 5,500 partners.and 5,700 certified developers around the world. The
company is headquartered in Cambridge, UK, with over 6,500 employees and 90 offices in over 40
countries. A 1 ’

Learn more at

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.
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http://www.aveva.com/
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