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Practical Stuff

You will receive these slides after the presentation

Feel free to distribute the slides and recording within your organisation

Questions?

Raise hand w or ask via the chat! m

Please mute yourself
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David Ariens Past at BASF Antwerp:

https://www.linkedin.com/in/davidariens/ * |have12y+experience in MOM projects as

dariens@benelux.avevaselect.com Manager Industrial Digitalization at BASF
Antwerp, including the introduction of PI

* Introduced BASF's global Cyber Security
program

* Responsible forall of BASF's Industry 4.0
activitiesin Europe.

Now at AVEVASelect Benelux S S
«. Leadingalldata platforim related projects
« Manager Project Support
* Manager Manufacturing Analytics
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https://www.linkedin.com/in/davidariens/
mailto:dariens@benelux.avevaselect.com

Agenda

- The Data Journey: A generic approach towards a data driven organization
- The AVEVA Data Proposition

AVEVA P1: The Basics

Positioning Pl within the AVEVA Portfolio

Can Pl replace MES? (No)

System Architectures: The Basics

AVEVA Datahub

Use Cases

- Training Paths
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Ihe Datadourney

A generic approach towards a data driven organization
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Datacan be the
accelerator of your
connected business.
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DATA INFORMATION WISDOM S

—> — Capturing data is where we start.
Creating valueis our mission.
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This Pump (and 100 more) are controlled by your
SCADA. The operatorsreacton alarms.

0 You start building nice Excel type reports for your
maintenance staff to review on a regular basis

e You start focusing on what your staff needs to act
upon, given the operational circumstances, with

integrated Maintenance Data

You start moving towards a Digital Twin: by
providing structure, meta data and context you

predict the next failure daysin advance
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Data journey

PREDICT
PREDICT
BIVNCIN[ON]=
BIVNCIN[ON]=
DIAGNOSE

WATCH Lallsy

The Dark Ages of Data Initial visibility Discover Getinformed Getguided
Example SCADA only, paper Excel export, Trends Smart dashboards Smart (Al) Models Real time optimizer
Business Value - €€ €€€ €€€€ €€€EE
Costtoimplement - € € €€ €€€
Data Challenge Availability Integration & Structure Process Context & Business Context
Quality

Time & Maturity

Value



Data journey

PREDICT
PREDICT

DIAGNOSE
DIAGNOSE

DIAGNOSE

WATCH Lallsy

The Dark Ages Initial visibility Discover Getinformed Getguided

Example SCADA only, paper Excel export, Trends Smart dashboards Al Models Real time optimizer

@© \Where are younow? @ Whatisyourdream? @ \Whatis your next step?

Value



Challenge 1: Data availability

Install an Historian per site or plant
* Collect & Store your process values (time series)

* Purpose-built for speed, reliability and security

= Panel-based
= Control room-based
E 1
I¥ workstation S Workstation (eg System Platform)

¢

« Data analysis tools for trending, querying and @ i
istorian
reporting provide comprehensive diagnostics and > ~
troubleshooting of process anomalies

* On premise (local) server
Optionally combined with Cloud connectivity

Mobile
Operator

4
o)

@ || Reporting
===l workstation

PLC / RTU / Devices

e Examples: AVEVA Historian, AVEVA PI System
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Challenge 2: Data Integration

Integrating relational data (e.g. ERP) and time series data is difficult

Operations data sources Complexity Data consumers

SCADA > @ == _LQD%
- ) Planning &
Data Historian heduli
DCS scheduling
o B
s
Controllers 7
p-m— .

Asset reliability

\

Databases —_ Text files

- S
lloT Gateways LIMS

CIId%l\@: @\j J

/\2 Analytics
Data lake platform .AV E VA
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Managing operations data is complex

OT data has multiple, simultaneous destinations

Custom notifications Event triggered
o channels calculations

o [ :
® Event ® ° .
* ) P E-mail @ \ S88 bgtch framing ..o. ..'. e
notifications ° C tracking 3
[ e I ° ol "o o
° o ® S
21 CFR part 11 * o .-. °
¢ compliant audit trafl °® e N\ . b
[ J o % (| .. . ® o .
¥ ° ee¥” o L4 Time series
: ® o . Bad input ° ~ functions Assetabstraction
° ° handling 3 .. s e L4 layer
2 % 0. ¢ ° ¢ °® —ame :' o ° Steam tables
- ® [ ] ® o ® (] [ ] o
Manual Bufferi '. Time-series
Legacy'data { oo e r ermg\ o analytics -~ .
sources .
® o  Backiill .
° ° data o — Stale data Py
v ° - o° detection
.. ... [ ) _0 ¢® ® \ )
() o® ) @
X ¢ A Tag name Auto- Statistical quality -
o ® ® aliasing recalculation control in real-time ®
( ]
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An operations information management solution must ensure...

Scope, scale, and secure sharing

ﬁ’m 4---- Secure sharing ----» ﬁ’m

()
("}
- Real time
- Py v e e _10 ‘. ‘+
- ‘ .
o
)
. . ® ‘.. & w| %
() g e
e 0 & _
.. n =
. . Q
Historical
reference
Time

Future
® prediction

SCOPE
Collect data

* Legacy and new
e High fidelity
* Real time and historical

SCALE
Manage data

e Store for rapid retrieval
e Self-service and Al-ready

* C(Clean, transformed,
and contextualized

SECURITY
Use data

* Secure across OT, ET, IT,
and business domains

e Secure at rest and in motion
e Share across business

" RVZVA
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Challenge 3: Structuring data is key

Structure & Context is a key differentiatorin your data journey

Site 1

@ p1001a.Pv D UTFO1A 2
2 MPO1.HOU.PV

> uTFo1B 2
> m88_Low.SP
@ ..
Site 2
Site ...

|~ High Energy Alert
F(x) Pump Efficiency

(7 Pump Station

Pump 01
(> Flow Rate

> Pressure
Manufacturer

Pump 02
etc...

> MP01.HOU.PV

@ External data

+ slice per batch, product, shift...
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Challenge 4: Data context
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. WHAT COMPANIES

Challenge 4: Data context THINk AL LOOKS LIKE
* Examples of Context WHAT IT ACTUALLY \S
* Relation between equipment and location in the

plant
Eg: Pump A2 is the redundant for Pump Al
Pump Al and A2 feed into Tank Z

Ensl?:jgrig Drzrq‘hov\q\izivg
Selection Ex?\ore{‘(on Mo&el(n(tj Rc.aishuhoh
electio

06

* Normal (expected) working conditions

* Mathematical model describing the equipment A SIseR S o\
3 Nor‘md\‘\z'\ha SQ.‘Q‘-+<°“ Mou\Ho\'“\a
* Maintenance history Synthesis Er.gut:;(ecj Training Rekcaining
nain "
v Evaluation
o Scalling T“"""a
\
Legq H\ stori co\

\os)
EH\& cal/
runspﬂfe“"a Sec.um*z
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The AVEVA Data Proposition
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Our Portfolio — Product view

Simulation and Learning
AVEVA Process Simulation
AVEVA Dynamic Simulation
AVEVA PRO/II Simulation
AVEVA Pipeline Integrity Monitor
AVEVA Unified Learning
AVEVA XR for Training
AVEVA Operator Training Simulator
AVEVA Pipeline Training Simulator
AVEVA Teamwork

Engineering & Execution
AVEVA Unified Engineering
AVEVA Engineering
AVEVA P&ID
AVEVA Diagrams
AVEVA Electrical and Instrumentation
AVEVA E3D Design
AVEVA Plant Design
AVEVA Marine Design
AVEVA Hull Design
AVEVA Outfitting Design
AVEVA Initial Design
AVEVA Assembly Planning
AVEVA Enterprise Resource Management

Industrial Information
Engineering Information Management
AVEVA Asset Information Management
AVEVA 3D Asset Visualization

AVEVA Information Standards Manager
AVEVA Point Cloud Manager

Operations Information Management

AVEVA Pl System
AVEVA PI Server
AVEVA Pl Vision
AVEVA PI DatalLink
AVEVA PI Integrator for Business
Analytics
Edge Data Store
AVEVA Data Hub
AVEVA Historian
AVEVA Insight

AVEVA Unified Operations Center

Operations Control
AVEVA Operations Control (Edge to Enterprise)
AVEVA Edge
AVEVA InTouch HMI
AVEVA Plant SCADA
AVEVA System Platform
AVEVA Historian
AVEVA Unified Operations Center
AVEVA Developrnent Studio / Integration Studio
AVEVA Teamwork
AVEVA Reports for Operations
AVEVA Enterprise SCADA
Liquid Applications
Gas Applications

Asset Performance

AVEVA APM Assessment

AVEVA Asset Strategy Optirmization
AVEVA Predictive Analytics

AVEVA Insight

AVEVA Mabile Operator

AVEVA Operational Safety Management
Safety Management from Prometheus
Group

Production Optimization

AVEVA Manufacturing Execution System
AVEVA Enterprise Integration

AVEVA Recipe Management

AVEVA Batch Management

AVEVA Work Tasks

AVEVA Discrete Lean Management

AVEVA Production Management

AVEVA Off-sites Management

AVEVA Production Accounting

AVEVA Insight

AVEVA APC

AVEVA Process Optimization

AV=VA

Planning and Scheduling
AVEVA Crude Assay Management
AVEVA Unified Supply Chain
Advanced Planning and Scheduling
(from PlanetTogether)
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Our Portfolio — Use case view

Enterprise Visualization

rd
Convergence | . N Eippg;i};
Gain single-pane-of-glass visibility across ’ .,
IT/OT/ET engineering, operations, and business information Dat.a PLM
Sharing
Collaborate
securely
Simulation Engineering Asset Production Planning within and )
Applications and Learning and Execution Performance Optimization and Scheduling t;?icc:r}gr;[?ee 3-party
: o - N o . apps and
and analytics Accelerate process | Maximize efficiency of | Improve reliability | Optimize productivity | Stay ahead of a fast- aﬁif tics
design innovation capital projects with Al insights and quality in real time changing market Y
. Engineering Information Operations Information 3rd-party
Information o - _ e
t Deliver projects on time and improve safety and Break through silos with contextualized information and d
managemen performance with rapid, intuitive access to the digital twin self-service tools that accelerate analytics projects an
databases
)
=
. Operations Control 3" party sensor data and other data sources
Automation -
d trol Drive instant decision-making and safe operations SCADA MMMs Historian
and contro with responsive visualization and control PLCs DCSs Edge/llOT

AV E VA §NEEX 8|._SCED"9VI;|—



Bringing together two world-class software experts

Delivering end-to-end customer value with best of breed industrial software

VISUALIZATION ..

& %
< A
Q Asset Production /4
& Performance Optimization -
Q <
o ™
AV — VA : operations : (UNDUSTRIALN:  piaring
Control INFORMATION = and Scheduling
Industrial software to optimize :
. . . . () < )
engineering and operations A suan
Engineering Simulation
and Execution ond Learning
v pesieN &7
0
=0
(G2
[e)
Big Data Industrial loT/Edge Cloud Artificial Intelligence

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

Pl System

Industry-standard forindustrial
information management

Digital Twin

Connected Worker

Accuracy, reliability, context,

scope and scale

Smarter solutions
With better integration, while
maintaining neutrality

Efficiency, agility, reliability,

sustainability

AV=VA
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An architecture that supports OT, IT and IloT use cases

AVEVA Pl System and AVEVA Data Hub spans from edge to plant to cloud

In the cloud

& Scalable data services available
for a wider array of users, tools
/ and applications

On-premises
Enriched industrial data available
M 24/7 for critical operations

AV=VA

At the edge

Pervasive, real-time data (( ))
collection from sensors,

lloT devices and remote assets

SELELT

BENELUX & SCANDINAVIA
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Proven components accelerate time-to-value

S

Via open APIs
Cloud data silos and pretested
| integrations
1 T -
S > é'q o
jm————————— - - > |
: |
1
% . Via ready-to-use !
A edgeadapters AVEVA Data Hub L
Remote assets, ------ @ (formerly OSlsoft !
sensors, & lloT Cloud Services) !
devices A i
Edge Data : !
| ->
Store -
I :
1 1
R e T e :
. [ > !
Via ready-to-use !
systeminterfaces ' -

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

Control systems

AVEVA PI Server
on-premises

5
&

& historians

11l
B
LILILIL

Data sharing with trusted
ecosystem partners

Advanced analysis
via Al/ML platforms

Industrial applications
and analysis tools

AVEVA PI Vision: no-code,
self-service visualization
AVEVA Pl DatalLink:
Microsoft Excel add-in

SELELT
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Better data. Better business outcomes.

am

Asset health
DCP Midstream saved

$20-25 million

in first year

Quality tracking

Deschutes postponed

S8 million
capital upgrade

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

%P

Energy efficiency
Air Liquide achieved

10x ROI

in operational savings in first 8 months

&

Compliance & sustainability

TasWater sped up response time by

13 hours

and saved the local oysters

(552

N\

Process optimization
ArcelorMittal shipped

26M additional tons
for S120M in added revenue

Safety & resilience
Qatar Power operated over

3,452 days

without lost-time accidents

SELELT
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Pl System: trusted by essential industries for over 40 years

%

Oil & Gas
85%

of the top oil and gas
companies

=
Pharma & Life Sciences

24

of the top 25
Pharmaceutical companies

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

Power & Utilities

1,000+

utilities worldwide

Al

Chemicals

9

of the top 10 Chemical
companies

Mining & Metals
9

of the top 10 Mining
companies

)
Manufacturing

6

of the World Economic Forum’s
Factories of the Future

SELELT
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Value of AVEVA Pl System in the modern enterprise

o Consolidate operations
data

Create real-time
dashboards and reports

Layer specialized
applications

Integrate OT

data to enterprise

Validate & operationalize
insights

26 © 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

©

Operations

AVEVA
Pl Vision and Pl DataLink

66
Do !

AVEVA PI System

i

Remote and mobile 10T gateways and
assets sensors

Real-time operations data

Specialized applications

féaj@

vy

!

Automation and
control systems

Business
Al/ML 3rd party Enterprise
platforms  analytic tools reporting

Enterprise businesses

oo

CMMS ERP

Financial

. data
Business systems

Non-real-time data

AV=VA
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https://www.osisoft.com/resource-library

AVEVA Pl: The Basics
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AVEVA P System connects people to data with an
infrastructure approach

Operations data sources

SCADA

W)

CS

>

—

C

)
o
@)

Controllers

Databases Text files

Instruments Manual data
lloT Gateways

Cloud systems

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

Collect

AVEVA Pl System

Store
&
Enrich

Visualize
&
Deliver

I

! N

I N

1 N

N

1

1
Visualize Report
Analyze Notify

Share Integrate

| ,

1 //

! 7

I ’

L

|//

Data consumers

[ ; \ h ;t'”
N
N
N
N
N
N
N
\
\
N
\ [ ol |
’
’
,

AV=VA
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How AVEVA P| System technology helps our users

Store
Collect &

Enrich

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

Visualize
&
Deliver

It can collect the datathat you need to make
decisions

It can enrich thatraw data to turn itinto
actionableinformation

And it can deliver it where and when you
need it

SELELT

BENELUX & SCANDINAVIA
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Gather past, present, & forecasted data from hundreds of sources

* Connectto any asset regardless of vendor,
PLC location or environment
DCS
SCADA . . e Supports 225+ industrial protocols
% ——-> ¢ Developedand maintained by us
OPC Collect _ _ _ _
_ ---> e Configurationonly. No programming required
— o >
Manual
& >ee
T somsors https://techsupport.osisoft.com/Products/PI-
g@ Interfaces-and-Pl-Connectors
SQL & other
databases

SELELT

BENELUX & SCANDINAVIA
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https://techsupport.osisoft.com/Products/PI-Interfaces-and-PI-Connectors
https://techsupport.osisoft.com/Products/PI-Interfaces-and-PI-Connectors

Turn raw data into actionable information

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

Store

Enrich

Store high-frequency and large volumes of
data

Provide context to your data
Run real-time analytics on your raw data

Bookmark & notify on key events and
batchesin your data

SELEE |
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Deliver operations insights in real-time to anyone, anywhere

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

Visualize
&
Deliver

Dynamic, real-time displaysthat updatein
seconds, not minutes

View KPI’s in Microsoft Excel or on any web-
browser enabled device

Build self-service dashboards or reports
without requiring assistance from IT

Publish large-scale real-time exports and
streams of data and metadatato third-party
geospatial, big data, or business analysis
platforms

Rich programmatic access to build anything
on AVEVA Pl System

SELECT
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Enrichment features turn data into decision-ready information

DT
DRl TS
K .

el

........
.......

.t

e
. .

. 0
. *

Data Archive
|
Optimized storage &
access to massive
volumes of
operational data

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

Asset 97: Springfield Average uptime

Add structure and Automatically pinpoint
meaningful context to important events in
your operations data your operations

Total energy usage
Asset42:Springfield
Underperforming asset

Asset Framework Asset Analytics Event Frames Notifications
| |
| |
Transform raw data Send automatic alerts
into actionable KPIs to the right people
using streaming with the right
calculations information

AV E VA §NELEUX 8|.—SCEDI9VI:|—



Pl Server: Data Archive

Optimized storage & access to
massive volumes of operational
data

Store millions of data streams
and thousands of values per
second over multiple decades

Maintain the original fidelity
of your data

Keep your data online for
immediate, real-time retrieval

Store future data from

predictive models and other
sources

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

a7
.

Data Archive

N~

Pl Server

Similar to Historian

Pl: No alarms

v

MPO1.HOU.PV

AV=VA S5LESS



Pl Server: Asset Framework

Organize and contextualize your
operational datain a way that
makes sense to users across
your enterprise — not just SCADA
experts

Label data with human-
friendly names

Group related data into assets
Add metadata and context
manually or from external

systems

Standardize groupings, labels,
and units with templates

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

al
N -
@t Fram@

Data Archive

N~

Pl Server

Similarto Asset

Model in SP

Pump Station

v

Flow Rate «—— MPO1.HOU.PV
Pressure

Manufacturer <— External data
Service Date

Pump 02

etc...

AV=VA S5LESS



Pl Server: Asset Analytics

Standardize and centralize your
operations calculations and KPIs
with continuous real-time results

Easy-to-use interface and a
rich set of built-in functions

Migrate equations from Excel
or other tools

Templatize and roll out
calculations across multiple
assets in bulk

Backfill calculation results as

far back as you have source
data

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

tics

As
\Set Analy/

Ass ork
\et Framew/

Data Archive

N~

Pl Server

Pump Efficiency — —------ >

Calculations not

possible in Historian
(could be done in SP)

Pump Station

Flow Rate +«———
Pressure
Manufacturer——
Service Date

Pump 02

etc...

MPO1.HOU.PV

External data

AV=VA S5LESS



Pl Server: Event Frames Events - no alarms

Historian equivalent:
“SliceBy” / BIG

Automatically bookmark
important events in your
operations

Low Efficiency Event

Find the minute that matters Pump Efficiency
in a decade’s worth of data
Pump Station

Capture events based on

) T Pump 01
user-defined process ) . L “low Rat MPO1HOU PV
thresholds or other KPI Sset AnalyticS owRate Sl
triggers A\ ~— :: Pressure
Ss ork

et Framew/ 5 :I‘S’I;arr:/lijiaec[’)t;::r— External data
Store related context and
calculations within Event Data Archive — [TV Pump 02
Frames ~ L. etc...

Easily analyze and compare

these events in bulk Pl Server

SELECT
© 2021 AVEVA Group plc and its subsidiaries. All rights reserved. AV — VA
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Pl Server: Notifications

Automatically send alerts to the
right people with the right
information

Configure notification emails
to contain values, trends,
links, and attachments

Design specific email formats
for different recipients

Send to individuals or groups,
and automatically escalate if
unacknowledged

Send directly to web services

for integrating with 3rd-party
systems

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

O

tics

As
\set Analy/

Ass ork
\et Framew/

Data Archive

N~

Pl Server

=2 Low Efficiency Notification

Low Efficiency Event

Pump Efficiency  —ccoa-- >

Pump Station

=
L Flow Rate +«———
L Pressure

L Manufacturer——
L Service Date

TV Pump02
L etc..

MPO1.HOU.PV

External data

AV=VA | 25588



Advanced Analytics
AVEVA Predictive Analytics
Custom Models & Tools

Dashboarding
Pl Vision
PowerBI / (Excel)

Trending
Excel / Pl Vision

3th Party tools
(eg Trendminer, Seeq...)

Applications
Lab, ERP, Logistics, Energy,
Planning, Environment...

@ @ Operator Interaction

<> - > AVEVA Mobile Operator
Data AVEVA Worktasks

Platform
/ Example \
Cloud

lloT Platforms
Azure Datalake

AV=VA S5LESS



AVEVA Pl Vision

Real-time data visualization for decision makers

An easy-to-use, self-service,
scalable visualization solution

Dynamicdisplays

.......

Access real-time data from any device
— phone, tablet, laptop, desktop

Share real-time displays across your
organization

SELELT

BENELUX & SCANDINAVIA
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© Pl Vision - MB Pumps X

-+

€« > C 0o a

OSlsoft

Pl Vision

Q
'8

MB Pumps (read-only) (explorermode) Asset | ANAFCC Pump 1+ v‘

ANA FCC Pump 1
Anacortes

= X

Q % ® @
© NewDisplay | [} | ostaopez | @
v [0

Export

Vibration Y - Inboard Eearing
0.1955 mils

Event Name

S [25
ﬁﬂ\ Value emp L2125
Pump 1)Manufacturer Federation Pumps 140.3 2
2,006 1.972 1972 2,026 Pump 1)Serial Humber -
pm pm pm pm il
A k125
Pump 1|FCC r
ANAFCC Pump 1 ANAFCC Pump 2 ANA FCC Pump 3 ANAFCC Pump 4 Pump 1|Refinery 2.1854 mils Lo7s
Baton Rouge E— Y 0.1988 i 158 |
Pump 1|Date - Las nile ) . fi] .
3, cmr 982 2.028 3,026 SR Motor Vibration  1z7zo192s1-15pem
pm pm . .
nce Installed  Since Last Service  High Vibration Events
I ——— Run Hours g 433 , 2935 — -
BAT FCC Pump 1 BAT FCC Pump 2 BATFCC Pump 3 BAT FCC Pump 4 Event Name Start Time
- ANAFCC Pump 1 Py » Ups:
Houston Pump Operations 748.4 - 754 ps I ANAFCC Pump 1 Pump Ups
| —
2, 018 1 996 1.999 1,985 I ANAFCC Pump 1 Pump Upset 2019-12- 019 11:07:07 PM
pm pm
I
1 ] 100 ~
FCC Pump 1 Pump Ups:
HOU FCC Pump 1 HOU FCC Pump 2 HOU FCC Pump 3 HOU FCC Pump 4 S
MeZlinez s |
2,028 1,980 022 1,975 Bearing Temperature Events
om ( om Toeshooing Checis 1008 Us gaimr S
Event Name Start Time
|
MAR FCC Pump 1 MAR FCC Pump 2 MAR FCC Pump 3 MAR FCC Pump 4 AMA FCC Pump 1 Pump U 0-01-07 01
Pump Performance Curve (PSI vs GPM)
Sarnia -
b i e —— AMA FCC Pump 1 Pump Upset 201
1,980 1.971 1977 1,975 65 =
e o e o & Cavitation Events
|
50
45

SAR FCC Pump 1 SAR FCC Pump 2 SAR FCC Pump 3 SARFCC Pump 4

40 50 60 70 &80 90 100 110
GPM

@ Lasi 7 Days Cumrent 4 Performance Curve

I
o)
3
D

12/7/2019 2:51:18 PM

120

CC Pump 1 Pump Upse!

ANA FCC Purmp 1 Pump Upset 2019-11-13 11

:46.07 PM

1
3d ATR2020 2:51:16 PM

End Time Reason owledged By

In Progress

2018 7:00:07 PM

End Time Reason Acknowledged By

In Progress

End Time Reason Acknowledged By

17772020 2:51:18 PM



© Pl Vision - Petrolux - Upstream - X +

&« 2> C 0 a

OSlsoft

Pl Vision

@ Petrolux - Upstream - Drilling - Offsho___

(reactoniy) (explorer-mode)  Asset
-_N
I A Petrolux DrillingRig1

- Offshore Rig Overview

Upstream

1) . .

Well Top Drive i3,
y‘\ Home —— T ( ) ~ s Draw - Works
Rig State InSlips
Phasa of Cusrment Hole Secion Drilling
Hole Section Larieral
@ R_eports Currant Well I Well ID-105
’ . Depth Profile
=« Offshore Rigs . . oamn [
L L] r\ i J”l I“l 131310
1 . (B 1 i
i Land Rigs hodd i
e i N R
AN P I
Pl I
Mud Motor Performance FNB \J L\ |II :l
10,000 N ‘-\
12,000 \
om ;
14, .
TIB201T 124 DMDA.M 8d  THMAZ0M7 12:00:00 AM
RealTime Drilling
Operational Timeline
ors
05
71:‘;171200.1]5!.“ e B __B:H__-_ -
71612017 12:00:00 AM ‘ 8d b

= X

Qa v ® @
© NewDispiay | [1] | osnaope: | @
v [0

Export

Current Drilling Parameters Mud Volume

Description ¥ Value Units. B31.6 bb

woe 33 Kb 1,000

Top Drive RPMs [ pm 800

ROP 34 fah 600

Hole Depth 13,132 [3 400

Diffarential Prassure 8752 pai =

Q
Drilling Parameters
20 3,000

TD_RPM
0 mm

|| Diffress
6752 pai

1B} Lladfli i i LlPs il 3
Bad THA201T 12:00:00 AM

Shift

Crew A Night

Drilling

Flat Time

Casing
maanrizocooaw I Tripping

7/14/2017 12:00:00 AM



© Pl Vision X 4+

€« > C 0o a

OSlsoft

Pl Vision

@ Events

"& Automatically refresh the list [1,204

Tableting Cycle 2020-01-07 09:50:45.000
1/7/2020 11:50:45 AM - 1/7/2020 12:08:45 PM

N R
Tableting Cycle 2020-01-07 12:22:45.000

Tableting Cycle 2020-01-07 12:03:45.000

Tableting Cycle 2020-01-07 11:44:45.000
¥ Tableting Cycle 2020

Tableting Cycle 2020-01-07 11:06:45.000

(read-only) (explorer-mode)
24h Tablets Produced (M tbits) X

9m

3s

- X
QA % ® [ @
@ New Display | m | OSldiopez | Q

Export

Tableting Cycle 2020-01-07 10:47:45.000
- Tableting Cycle 2020-01-07 10:28:45.000

Attributes
ant: Plant1

harlotte, NC

24h Tablets Produced: 1,196.6 M tblts
Compression pressure - 7-Day Average: 5.46 kN/cm
Hourly Tablets Produced: 50,230 tblts

Production Rate - Hourly Avg: 12.83 tblts/s

Tablets Produced Toda 9.15 M tblts

Parameters

Compression Pressure: 2 98

Compression Pressure (kN/cm) X

3s

6.98
6.99
6.96|
6.98
6.91

6.93
6.88
6.88




Pagelayout  Formuas  Data  Review  View  PiDatalink PiBuilder

A8 v £ | =\ \ "BArea&”\"&Unit

POWERCc®

B 2 D E F G H 1 J

AVEVA Pl DataLink

3 From Area Area 1 Unit Unit 3
4 02/Dec/18 06:00:00 Turbine Generation Data C
5 |To Unit Type Gas Turbine Unit State Derating
6 03/Dec/18 06:00:00 EquipNo 11300 Output 340.91 MW
. . 8 Target Output Available Heat Rate Emissions
9 % mMw Mw Btu/kWh SOx NOX
Deliver formatted data directly to Excel : e e e
11 =I> 88.39. ,,11| 371.74 \ 8305.74 —6 578 0.49
12 a0 87.23 4] 37415 [+)
13 0 86.13 4l 376.50
14 L] 86.79 4l 370.85
15 ) 88.29 il 370.45
. . . 16 a 89.79 4 373.40
* Create live, interactive, spreadsheet 1; — s
1 1.1 373,
. 19 ) 91.24 372.67
reports that eaS||y compare and n : o d -
. 22 Ly 91:00 il 361:46
analyze assets in context - e =
25 ) 91.24 376.29
% ® 9159 37956
27 h 91.25 381.80
28 i 90.75 gl 374.90

* Summarize years of historical data | EL—- &
and view it alongside real-time data

Cumulative NOx

Month August - 250000.0

L] . Unit May A
* Make summary calculations and filter 200 | === m o

d a ta SEp‘tEmbEr 1500000
October 100000.0

g?f:f:fff hd 50000.0

Total NOx (Ib) Total NOx (ton) Limit 00

43310 43315 43320 43325 43330 43335 43340 43345 43350
91429 4571 200000.00

L T L Pl L T s

TimeStamp NOx per heat rate Integrated MW Heat Rate Total NOx Cumulative
Ib/mmbtu MW Btu/kWh Ib Ib
1 01-Aug-18 00:00:00 0.102379704 185.0063629 7099.275879 134.4666502 1345
1 0l-Aug-18 01:00:00 0.104879408 186.0588074 7135.765625 139.2454576 2737
1 01-Aug-18 02:00:00 0.09006156 187.1130066 7096.004238 1195811747 3933
1 01-Aug-18 03:00:00 0094292793 185.9855042 7068.76416 123.9655723 517.3
1 01-Aug-18 04:00:00 0092724066 186.7988434 7021.82373 121623241 638.9
1 01-Aug-18 05:00:00 0104219572 186.599762 7013.691895 126.5285782 7754
1 01-Aug-18 06:00:00 0092221661 182.0695801 7138.768555 119.8653425 895.3
1 01-Aug-18 07:00:00 009030941 179.0939178 7084.006836 1145757778 1009.9
1 01-Aug-18 D8:00:00 0.090225525 180.0029907 7035.314453 114.2595875 1124.1
1 01-Aug-18 09:00:00 0.090205822 181.3219452 7009.018555 114.6415759 1238.8
_ o ) 1 01-Aug-18 10:00:00 0090942297 177.8920898 7002.448242 113.2850143 1352.0 S E L E C T
© 2023 AVEVA Group plc and its subsidiaries. All rights reserved. 1 01-Aug-18 11:00:00 0.103602962 177.4990692 6994.083984 128.6172137 1480.7

ne s amanonon e 5 a e - sy BENELUX & SCANDINAVIA
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() TrendHub

2

@ E)

%

o]

3th Party landscape (Trending / Searc

Q, Search tags & attributes

TAGS & ATTRIBUTES

+ Statistics € Compare layers

~ ACTIVE @ GATEMPL b @ BACONC1
%
GROUP 1 w0
30
® BATEMP.1
Temperature Reactor 1 20
10
@ BA:CONC.1 o
Coneenition Reaciord Attribute details ® Level
___________ 42
1 - P
® Level I
Reactorl ] 30 \ J;f A
] \ A \
Tag BALEVELL 1 w \ |
Type  Analog | o) \ / \
Source  PI2014 I Voo \
Template Level | A
Indexing  Up to date : 9 :
@ ACTIVE «§+
Scale ame) | o 0| 42 = : ACTIVE =
Shift R A A A :
___________________ el
@ ACTIVE
This attribut parameter su... titution
Reactorl
INACTIVE =
03 AM 04 AM
~ RECENTLY USED ; B
| {"[‘T T I'I';';r[
Phase
Reactorl Sep oct

D 1w 1M 3M &M

1 ALL

Temp In - Lower Limit

Cancel

Derived Data
Wiew data created by tools in a dependency tree

Home  Work organizer  Monitoring B Nicky
My View name - Unsaved changes (=] Actions ~
e ~ — SEEQ 2 Connected =
/ \ /
/ I'\I V4 + £ Data 4 Tools > Comments
[ | s
ot \ poed
;-' ‘.\ ! Q, Filter tools.
f \
1 4 Overview » pv/temp_in/output/pv » Related Signals
1
ﬁ Related Signals
Primary Signal: = pw/temp_in/output/py (Area A, ah &
+  Name
3
Boundaries
+  Select the relation type
05 AM 06 AM Baundary N
=R :-1 TCM:  Daily Profile
+"  Upper Signal
AR e « Ternp - Upper i :
Nov O +  LowerSignal
CUSTOM = (1

-«

h / Discover

AHU 789 Analysis

- & Shamus =
] % = e fle I o @ . e
Calendar | Chain Capsule Onelane OneY-Axis Spread  Custom Zoom  Cursors  Export

110

100

30

80

0

80

W S M p
" ~ | w " /w mﬂ \,
T0
W , p

65 W

Feb 13 Feb14 Feb 15 Feb 16 Feb17 Feb18 Feb 19
4 2/12/2017 11:07T PMPST M 4 Tdays p W [Now]+| 2/19/2017 11:07 PM PST

Dec 25 2017 Jan8 Jan 15 Jan 22 an 29 Feb5 Feb12 Feb 19

1 12/20/2016 2months 2/19/2017
a Detait

a $ Name Assets «

& % O M °F &R py/temp_injoutput/pv Area A, ahu789
£ x 0O McF

pv/temp_outfoutput/pv Area A, ahu789



3th Party landscape (Data Science / Dashboarding)

Power Bl il and Gas Operations

Oil and Gas Operations & ¢ Share Dashboard

* Transform & Augment

~ My Workspace

* Pl Integrator For Business Analytics

Ve

Total Production vs. Target South Region Process Utilization Refinery Scorecard

Dashboards

® Totl Preduction @ Target Praduction I Portthatran D - KPI KPI Value Plan Target Plan Deviation
* AVEVA Bl Gateway . Apache Kafka i (T - =
Bd=rine [}
arine . [ : T i FCC Gasoline (R 14,4815 14448 16
. . Morth R New Orlean: 02015 3
° Ama z0n KI nesis 3 » Migtogon Corporaton © FCC Gasoline RVP 2,066.4 2,100 336
oM 20M A0 @ 2011SHERE 0% 50% Feed N+2A 20,008.3 20,160 -151.2
° Ama ZO n R e ds h | ft Feedrate 5.663,192.2 5,688,816 -25623.8
Marine Regioin MNorth Region Crude Runs Isomerate RONC 147504 14952 s
Light Maphtha 30... n223z2 30,240 -16.8
°
Ama ZO n 53 Reactor Temperatu... 327,906.5 330,120 -2213.5
] Ogtar Ma.. Al Shahe.. Vacuum Gas Oil 90... 171.864.0 173,040 -1176.0
¢ Cognos ‘
; o @ “__‘.“p.._: @ °-a94° Arzb Hea
° rrodaville 02018 2018 Oman
Google CIOUd PUb/SUb i : Microzof Corparation @ Micragon Corparation @ ’
CEhES CLEGETS Kuwait Total 6.255,1446 6284628 204834
*  Google Cloud Storage
. Maonthly Drilling Prformance Refinery Rates Asset Downtime
*  Google Big Query
Drilling Activity @ Rotary Drilling @ Sliding @ Stick-Slip Refinery @ Eahrain @ Kuwsit @ Oman Catar Model @ Model A @ Model B
*  Hadoop "
00% £ A% T 200
° 100
Hive - Jidwl ;
. 8 8 W N o1z
*  Microsoft SQL
= 60%
A MS AZU re g Product Inventory
8
a0%
° Orac | e Commodity Group Net Volume
0% Distillate 308,870.20
° B Ethanol 4272694
Powe r I o Gasoline 835,106.18
] SAP HANA Arab Haavy Al Shahaen Qiatar Marine Kuwait Orran Total 200554025

*  Spotfire
« SAS
*  Tableau

AVZEVA [SELECT




Positioning Pl within the AVEVA Portfolio

AV=VA
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Better together: AVEVA Pl Server & AVEVA Operations Control

Distinct Operational Roles

IV A N Ne I E LR ® - @ ° |T/OT Convergence * Contextualized Data & Applications
ENTERPRISE VISUALIZATION * Industry Vertical Content * End to End Visibility

Data Contextualization Layer
Process/Business Analytics

AVEVA PI System * Data/Information Mgmt.

INFORMATION MANAGEMENT foundation
* Enterprise-wide

BUSINESS NETWORK
[ J

AVEVA Historian/System Platform
SUPERVISORY HISTORIAN

Operational Reporting
Process Analytics

Process Operations Support
Tight HMI/SCADA Integration

AVEVA HMI/SCADA
PROCESS VISUALIZATION

Operator Effectiveness
Edge to Enterprise

Real Time Operations
Command and Control

PROCESS CONTROL NETWORK
[ ]

SELELT

BENELUX & SCANDINAVIA

—
© 2021 AVEVA Group plc and its subsidiaries. All rights reserved. AV = VA
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AVEVA Historian

High performance industrial database

Easier discovery of high value process improvements
* Collect and store all vital data — Process / Alarm / Event
* Securely monitor a single area or an entire facility
* Provides a complete and accurate operational history
* Foundation for faster troubleshooting
* Integrated alarms & events
* Capture complete data records, including from slow or intermittent networks
Empower team collaboration with a shared Digital Thread
* Comprehensive reporting and data analysis
* Share data between teams and applications for better business decisions
* Extensive internationalization
Reduce IT costs and accelerate system ROI
* Flexible, scalable implementation options — featuring Tiering

* High availability and disaster recovery help ensure business continuity

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

Tier 2 AVEVA Historian, On-
premises or Cloud - Centralized
process reporting and system of
record.

AVEVA
:_@ Historian Client

g AVEVA
:_@ Historian Client — AVEVA

__@ Historian Client

Tier 1 AVEVA Historian - Local
trouble-shooting and buffering.

AV=VA




Historian integration with AVEVA Pl System

Push data to higher-level consuming services and applications

* AVEVA Pl System

Enterprise-class data management system for aggregating, enriching,
analyzing, and using operations data

Ensures operations and business decision makers have a single, IEEI 'SIVSE:;:H
trusted source of industrial data.

Data democratization: make industrial data easily understood and £
available to non-experts so more employees can play a role in
identifying value and efficiency gains

Receives data forwarded from AVEVA Historian on the process
network

E q AVEVA
K—?‘ Historian

Accelerates operational insight by delivering aggregated data from
multiple AVEVA Historians cleansed and formatted for broad analysis
tools and advanced Al

Gives users code-free access to relevant data and asset analytics
outside of the process control network without waiting for IT
assistance

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

AVEVA PI Vision
Workstations

OO0 Enterprise
Visualization

,@’ PLC / RTU / Devices -AV E VA



Historian <> Pl

HMI/
SCADA Low-cost

Secure,

online
data

sharing

Proven in COTS, no lloT, edge . Enterprise Built for No-code Ability to App/tool
. : Wider ops - _ .
essential ongoing data data focus scale data | millions of data view data integra-

specific solution . . .
P industries dev costs sources mgmt tags access in context

features

AVEVA Pl System

AVEVA Historian

Pl System is an enterprise-wide information
management solution. It’s ability to collect & Pl Server includes

Historian caters to the demands of real-time enrich data from edge, plant, cloud is unmatched. context, calculation,

processes on the control network, aligned :
with HMI/SCADA, to aid optimization and t.a\..reni‘: trackmg,.e.urfd
troubleshooting activities. notification capabilities at

K no additional cost.

Primarily for Broader Information
HMI/SCADA Management play
Lead with Lead with
AVEVA Historian AVEVA PI Server

AV E VA §NEEX 8|1_SCIEDIEA:VIZ|—



FLEX Model

Basic Model

Pl Server & Interfaces

Client Software

System Access

Named User based Tag based

Tag based

AVEVA PI Server 1K AVEVA PIClientPack5
AVEVA P1Server 2K AVEVA PI ClientPack 10 Business Integrator
AVEVA PIServer 3K AVEVA PI ClientPack25 Stream based (opt.)

AVEVA Pl Server 5K
AVEVA PIClientPack50

AVEVA Pl Server 10K
AVEVA Pl ClientPack 100
AVEVA Pl Server 15K

AVEVA PI ClientPack 200
AVEVA Pl Server 20K

High Availability Nodes
Tag based (opt.)

AVEVA Pl Server 25K

AVEVA Pl Server 30K

AVEVA Pl Server 40K

SELECT

BENELUX & SCANDINAVIA

AV=VA




FLEX Model — Example Smallest Config

Basic Model

Pl Server & Interfaces Client Software System Access
Tag based Named User based Tag based

Pl Server 1K Tags PI Client Pack 5 Users Pl System Access 1K

396 Credits 240 Credits 180 Credits

(optional but recommended)

Connectivity Pack
Included = 816 Credits

SELECT

BENELUX & SCANDINAVIA

AV=VA




FLEX Model — Example Medium Config

Basic Model

Pl Server & Interfaces Client Software System Access
Tag based Named User based Tag based

Pl Server 25K Tags Pl Client Pack 25 Users PI System Access 25K

4908 Credits 1116 Credits 1368 Credits

(optional but recommended)

Connectivity Pack
Included = 7392 Credits

SELECT

BENELUX & SCANDINAVIA
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Can Pl replace MES?(No)

AV=VA
SELECT
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AVEVA MES and AVEVA Pl System

Possible Pl Roles in combination with MES

AVEVA . AVEVA
Work Tasks MES Work Tasks

Pi as Historian
Pi as Data source

) AVEVA ] ) AVEVA
N Pl System \ Pl System

Analytics

AVEVA AVEVA
Work Tasks Work Tasks

Self service
Dashboard

Integrated
business logic

i AVEVA ‘ S
: VeV
\ Pl System
\.

Pl System

SELELT

BENELUX & SCANDINAVIA

AV=VA




AVEVA MES and AVEVA PI MIS e g

Pi as Historian

Pl roles for Historian and Data Source Pi as Data source
* Pl Role 1: overall Historian for MES Projects ' ) AVEVA
\ Pl System

* ASP 2023 use Historian replicate to Pl
* Use of OPC Server or OPC UA Server as Data Source for Pl
* Pl Adapter for MQTT
* Client session based SQL Data Queries
* Client session based REST WebAPI Interface
* Pl Asset Framework afSDK integration
* Pl Role 2: Data Platform and Data Source for MES (and system platform)
* Pl has an OPC DA and OPC HDA server to connect to System Platform.

* Pl Asset Framework afSDK integration for subscription of data points(PI Points, Asset Attributes, Event

Frames)
AV=VA

SELELT
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AVEVA MES and AVEVA Pl MIS o SR

Analytics

Pl Role for Analytics

* MES Reporting via KPI’s . i ?’\;.E;Cstem
* Pl has the capability to create custom Key Performance Indicators KPI’s.
e Example analyses:

* Additional OEE calculations, when the OEE is not order based, or used on machines where the standard OEE
formula is not appropriate/difficult to use,

* OEE including labour management [OEE = Availability X Performance X Quality X Labour Usage]
* View Analysis result on User Interface such as Pl Vision

* Add new analyses on data and use Backfill to make Pl recalculate.

Gereral (ChidBements Atybutes Ports  Andlyses  Notification Rules  Version
wil =

- O = Bacifitung
I HiPresse Acid 2 new ¢ \ Evaluate

| - ce (ProductionRate 1@
Quality (TegAvg('Agitation®, 'Start Time','End Time')/"Concentration’) * %0 S E | E C T
| oee (A ability/100) * (Performance/100) * (Quality/109) * 100 \

BENELUX & SCANDINAVIA



AVEVA MES and AVEVA Pl MIS

Pl Role for Analytics

* MES Reporting via KPI’s
* Pl has the capability to create custom Key Performance Indicators KPI’s.

e Example analyses:

AVEVA

Work Tasks

Analytics

) AVEVA
\ Pl System

* Log data in PI, make Statistical Quality Control SQC analysis and feed the results back to MES

RE 10}
Generdl  Chid Bersents  Attrbates Poris Malyses  Goafcason Aules  Version
wll [ ] Name s
Diescripts
" B W & R~Noww Bacichiing P
o = e OEE Categutien
o m [ Pressaelsk Andhris Type: Eupreideee
o = [— s
T Patlieh Tt
Gonroe: I | o Clear on Contral Lamet Change
Upyper Control Limit | Ei:m Kol
Canfier Line | miche Conrol o
Lower Control Limet: | icks 3 Sagrma =
Dutpis o Chtside 1 Sgme F
Evirl Fraii e &,
<AL

w AF Agiribgte

Limit Walue M Baslu Value All Lasi

AV=VA
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AVEVA

AVEVA MES and AVEVA Pl MIS HeR e

Analytics
Pl Role for Analytics

b \
8 AVEVA

* Pl Analytics in P! Vision LY bisystem

* Example analyses:
* Add new Event Frames which are triggered (transactional !) from MES or by MES data.

* Add MES context data via Pl Points, Asset Framework attributes or Event Frame attributes

.
&.
q4
b.
"&‘.
D.
=
&
D.
@
®
&

SELELT

BENELUX & SCANDINAVIA

AV=VA




AVEVA MES and AVEVA Pl I\/”S 5%WorkTasks | C%MES

Self service

_ Dashboard
Pl role for Self-service Dashboards

)

é AVEVA
Pl System

* Pl Vision has a self-service dashboard environment to create custom displays
 Standalone Web Portals, embed in another portal,

* Embedded in MES screens D L

A Not secure T iesuri= 2O 29XV 201l
* MES controls the look-and-feel

. . PiVisionTest1

 MES controls if menus are shown and what asset is shown ==

* MES embeds Event Detail View from event data collectedvia, @) . @ @
I-I w 2;: l Vuf = "u?" 22
% - ; - - ;;
s el - m B M_ il
N
%

SELELT

BENELUX & SCANDINAVIA
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AVEVA

Work Tasks

AVEVA MES aﬂd AVEVA Pl I\/”S Integrated

business logic

Pl Role for Integrated Business Logic with Work Tasks @

Pl System

* Pl allows to add business logic which includes:
* PI, Pl Events, System Platform, MES, Work Tasks
* Examples:

1.  High Pressure Event raised in Pl

» o ol e

2. Event detected in Work Tasks and workflow is - I A T —
started with Event data al = = |
3. In Work Tasks data from event is analyzed and . iy
depending on the result .
1. Data can be sent back to PI, with Event Frame ';:
Ack, End Time an attribute data 6 _
2. Work Tasks can connect to other system before 2
returning result to PI. |
AV=VA |SELECT




AVEVA MES and AVEVA Pl MIS

Pl Role in other situations in combination with MES

* Use MES or Work Tasks based User Interface for manual data entry to Pl

* Mobile client, tablet or desktop, scanning, etc.

Use Outlook add in for Work Tasks to react and/or approve/acknowledge Events from Pl

Use the capabilities of System Platform to write to PLC’s, .NET applications, etc.

Use System Platform .NET capabilities to get data from other sources

Use System Platform capabilities to add calculation or logic from .NET libraries

* Etc.

AV=VA

SELEE |
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System Architectures (High Level)

AV=VA
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Data Collection Node:

e Pllinterface

e Pl Connector (1°' Gen)

e Pl Connector (2" Gen) with
Pl Connector Relay

Pl Server
(PI Data Archive /
Pl AF)

~ Client
PC

AV=VA

SELELT
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Control Network

DMZ

Pl Server

Data Source Pl Interface /
Pl Connector (1** Gen)

Data Source Pl Connector (2™ Gen)

Business / Corporate
Network

Pl Connector Relay
Pl Data Collection Manager

Web Server
Pl Vision
Pl Notifications
Pl Web API

Pl ProcessBook
Pl DataLink

LECT

& SCANDINAVIA



Control Network

DMZ

Business / Corporate
Network

Pl ProcessBook
Pl DataLink

Data Source Pl Interface /

Pl Connector (1% Gen)

Data Source

PI Connector (2™ Gen)

— 5450
— 5457
— 5459
— 5671
— 5672

— UE

Pl ProcessBook
Pl DataLink

Pl Connector Relay
Pl Data Collection Manager

[JS
Web Server
Pl Vision

Pl Notifications
Pl Web API

Primary member of
collective

Secondary member
of collective

=VA
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Pl Architecture (l)

Simplest architecture — <10000 Events/s

Pl Data Flows

1 Inbound Data Flowing to Pl Data Archive

- TCP port 5450 (PINET-Data Archive)

- Authentication method depends on type of connection (P! Interface, Pl
Connector, SQL, etc.)

2 Pl Vision Requests Flowing to PI Server
- TCP ports 1433 (SQL), 5457 (AF-SDK)
- Recommended authentication method is Kerberos

3 PI Client Requests Flowing to PI Server
- TCP ports 5450 (PINET-Data Archive), 5457 (PINET-AF), 5463 (PINET-Analysis),

4 Pl Web Clients Requests Flowing to Pl Vision Server

- TCP ports 80 (HTTP), 443 (HTTPS)
- Recommended authentication method is SSL certificate




Pl Architecture (Il

Bigger architecture < 200000 Events/s

Aen

NDINAVIA




Pl Architecture (IlI

Adding High Availability into the equation

-

P Dats Flows

muuouruuunmmm

+TCP port 450 (PNET-Oate Archive

+ Avtnentcation ﬂmlmunmuummvnmu.n
Correctar, 0GL, ek

P1 Dats Arcrve Collectve Gecondary fo Pi Data Archive Collective Primary
Nede

“TCF port 450 (PINET-Osts Archive)
+ Recommended aumenticalion method s WIS

FIAF fo M3 BGL Derver
*TCP pert 1433 (AQL), VOP port 1434 (0GL)
« Recommended sumentication metnod Is WD

P Anaysl Qervice 1o P Data Archive
“TCF part S450 (PINET-Dats Archive)
« Recommended subenrtication metnod Is WIS

PiAsayss Qervice Flowing lo M Assel Framewors
< TCP pert S487 (PINET-AF)
* Recommended sumenticalion metnod Is Keroeros

P Nelitcations Requests Flowing 1o Data Archive
* TGP port §450 (PINET-Dats Archive)
+ Recommended aumenticalion method s WIS

P ision Requests Mowing to MO 0GL Derver
+TCP port 1413 (BQAL), UOP port 1434 (0GL)
« Recommended aumentication metmod s WIS

B Viglon Requests Flowing 1o M Data Archive
“ TGP ports 5450 (PINET-Data Archive)
+ Recommended sulenticalion menod Is Keroeros
« Cptanal 1 \Vslon version used

Requests Fowng 10 ™ Asset Framenork
T”Mlﬂ’m AF)
“Recommended sumentication menod Is Kerderos

PI Clent Requests Flowirg fo P Dats Archive
+TCP ports §450 (P Archive), 5489 (# aL
« Recommended sumentication method s WIS

Pl Clent Reauests Flowig fo ' Asset Framewers
“ TGP ports §457 (PINET-AF)
+Recommended sumentication metnod Is WIS

PI Clent Reavests Flowing 1o P Analysis and Notfcations Bervices

“YCP pert 5463 (PINET-Araysi), TOP port S468 (PINET-Notifications)

+ Recommended aumentication method s WIS

B Vet Cierts Recuests #loaing 1 PY \ision Derver

+TOF ports 00 (HTTR), 443 (NTTPE)
+ Recommended aumenticalion metnod is BOL cerifcate

Een)
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AVEVA Datahub
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Connected Community

Enables simple & secure operational data sharing across organizations

@ b0
E‘% “Sharing this data provides

more transparency and
builds trust with our long-

“We have 5-7 contract Supply Chain Partners
manufacturers for this \
Contract : e »
Building standing customers.

»n
product alone long term. Shirbaar
Owner

Hﬁ] L%]

“Our value add is the : "g'"ee”"g; C“S'°'“e's “We talk and collaborate
rocuremen p \
analytics that we perform on Construction / daily with our customer. Our
; '\ (EPCS) y goal is to be a good steward

the equipment that we
of the data and help make

know.” | i ¢ o s
et l(r)zdustnal e them successful.
OEM perator
“We’re the experts of the process, ‘D

not the equipment in our process. \ “We have big production
ﬁ%‘\y] Svstems Analytics Company clusters and have a team of
We want to share equipment data Integrators & App data scientists to look at the
with the equipment experts. Developers data models and pass these

Jomt valuable analytics back to
We want a standard sharing Venmre the customers. Our goal is

—
Regulatory Smart City

o AV =VA

approach for the entire world.” Loyl ZS v to make money out of data.”
Government j " University
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From data source to |
Remote Data science & 3rd party Data sharing with  Custom & partner  Reporting &
AV EVA Data H u b monitoring Al/ML platforms  analytic tools business partners applications Dashboards

Supporting hybrid industrial architectures

from the edge to on-premises to the cloud

= OMF — Open Message Formatspec | - - _______ e
ﬁiﬁ % Maximum flexibility for developers § |« = @ ;rcemeeemmeeemooo-oos P Cloud apps
Custom edge Supported on any HW & OS Po———- - e & silos

& cloud apps REST APl available as well

& Native connectivity

i I @ <+ - - @

@ Support for Pl points & AF Elements T @ .
0o Current data & Historical data : AVEVA : S
- + Simple, easy, & centralized config ! Pl Server Control Systems | Control Systems
Persistent storage at the edge AA ﬁ"ﬂ’] i ﬁ’m A
= Cross platform & self-healing S0 i Plant Assets | Plant Assets | B
Dafadg::re Flexible egress filtering config E Edge Data ! | | Edge Data
* Same REST APl as AVEVA Data Hub ! Store o ! : Store
i : |
1 |

Cross platform (Windows & Linux)
AVEVA Lightweight footprint
Adapters Client & Server level failover

(( ﬁ)) Ready off-the-shelf connectivity

= —
™0 &
Remote assets,
sensors, & 10T devices

Adapters available for: Azure Event Hubs, BACnet, DNP3, All connections shown are —
Modbus TCP, MQTT, OPC UA, RDBMS, Structured Data Files based on OMF unless noted -A : A

______________________________________________




What is AVEVA Data Hub today?

Positioning the product

* A cloud-native platform where a customer can...

* Store (scalable & centralized cloud storage)

* Prepare (basic contextualization & aggregations) AVEVA Data Hub
* Share (REST APl & community’s)

* Monitor (basic trending & investigations)

* ...operationsdatafrom

* Historians

* Edge devices

* Remote assets Remote Connected

. ) . monitoring community
Cloud applications Data science
* Data Hub is built, deployed and secured on Microsoft Azure enablement

and operated & maintained by AVEVA
oELEGT

BENELUX & SCANDINAVIA
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What AVEVA Data Hub is NOT

Positioning the product

* The magical answer to all your cloud or analytics questions
* The same as AVEVA Insight
* A Data Science or Machine Learning platform AVEVA Data Hub

* A Data Analytics solution (like PowerBI or Tableau)

Our best explanation on what Data Hub is:

* The future data storage backbone that is to be used for all
applications within the AVEVA Connect environment

* Data Hub should almost always be used in combination with other Remote Connected
software products or solutions. This can be both AVEVA or Third- monitoring community

Party software. Data science
enablement

* At the moment AVEVA works on the integration with the existing
SaaS products like AVEVA Insight and Advanced Analytics.

SELELT

BENELUX & SCANDINAVIA
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When to advise AVEVA Data Hub?

5 Examples of customer requests where Data Hub can be advised

Example 1 “We want to bring all our operationaldata into a centralized Data Lake / Data Warehouse!”
Example 2 “We want to do Data Science and Machine Learning on our OT data!”

Example 3 “We want to share (subsets of) our OT data with internal or external partners!”

Example 4 “We need a centralized data platform for storing and making available multi-site data!”
Example 5 “Our IT department wants to have access to specific operations data, how can we do this?”

SELECT

BENELUX & SCANDINAVIA
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AVEVA Data Hub vs. AVEVA Insight

Comparison according to currentsituation

Capability AVEVA Data Hub AVEVA Insight

Focus

Storage
Connectivity
Visualization

Data Sharing / API
Asset Modelling
Scalability

End-users

Data Storage and Data Sharing
Sequential Data Storage

Extensive (AVEVA, PI, Edge & Enterprise)
Limited to only trend analysis

Extensive APl + Integrated Data Views
AF (Asset Framework) based
Easilyscalable (tags, assets and sites)

Data Consumers (Data Scientists) + other
applications

Data Storage and Data Visualization

Time Series Data Storage

Extensive (AVEVA, Edge & Enterprise)

Basic analytics: graphs, dashboards & alarms
Basic APl + optional add-ons (Bl-Gateway)
CIMv3 asset model

Easilyscalable (tags, assets and sites)
Operators and Data Analysts

AV=VA

SELECT

BENELUX & SCANDINAVIA




Flexible Sequential Data Store that keeps related data together

Stream types & Streams: Define simple or complex schemas

Timestam P ’ l HOUS Sensorlinitd PM25 (HOUS Senscrinitd PIM25)
Timestamp ’
Timestamp ow ParticleCount0.3 PartickeCountD.5 ParticleCount1.0
Depth ’ P Feb 1,202 61812 PM 24 6 0
Te m p fj\—’\-uw,n//\'*--”‘- Feb 1, 2022, 61818 FM 18 1 0
A Feh 1, 2022 &18:25PM 18 4 o
Pressure 4 N . Feb 1, 2022 &18:31 PM 24 © 0
Qual” Timestamp ’ Feb 1, 2022, 6:18:37 FM 18 & o
Feb 1, 2022 6:18:43 PM 45 15 0
SPEECI D i ool Feb 1, 2022 &18:40 FM 45 15 0
| FIOW W Feb 1, 2022 &18:54 PM 57 1% o
. Feb 1, 2022 &:1%:00 PM 18 G 0
LatItUde . Feb 1,2022, 61906 PM i3 11 o
Quallt Timestamp , Feb 1, 2022, 61913 PM 42 14 0
Lo ngitUde Showing 1 - 50 of 100 ltems per page: 50 = I_L|
Level i
COMPLEX STREAM EXAMPLE
Quality information
Quality information

STREAM PROPERTIES

——
AV=VA
© 2023 AVEVA Group plc and its subsidiaries. All rights reserved. —




Assets

Meta Data (static attributes)

/N
Asset types & Assets/ /

AVEVA™ Data Hub »  Asset Explorer mEveEwesss B @ B
A Hoe faa6tE ~ Q, Searchfor Aseets “ GEDZ @ LI 4
E st Mensgement b n GE Wiind Turkine @ (@ H = || Generated Windtopes Wind Turbine Az et At Type: GE Wind Turbine
= DatsCollection P | Filker fanets Metmdsm | Froperiles S
= = GEO1 Meiadain Walie oM
Wisus ¥ nius o
b visudization Generated Windtopis Wind Turbine Asee Atude 1080 -
I Anahics ¥ @ Good -] Ciuarbice Sarial Mumizer AB00O0-O00D
Waming
5 e
;5 Security ¥ & Bad GEOS & Latitude AL5EE1 40
B Unsnown Generated Windtonia Wind Turbine Asset -
Longitde 108, 25404
A, OeveloperTools  F
Ameet Typs -~ Mmoo e Traln
[, e — v GE03 ./
Mo TOS-IRW
a— "
BB GE Wird Tutsre Gensrated Winchapia Wind Turbine Assel
DartaCallestorSarvice Oveshanting delia limit (]
StamgeHealih cwrar Bated 1 540 ™
[ DataCollectortealth GEDS o
|| DmreiEgresaHealih Gagian A
Genarstad Winchopis Wind Turbins Asee
Sarial Murrbor W00
T bin Caunt 1
Type - GEOS -]
Type Wiad Tusbing
N Genarsied Winckapia Wind Turbine Aseel
Wirnd Turbire
— Wind Farmi Big Buffaks Wind Farm
] mgTT
METTSparkphagh, MOTT GEO
L]
Echga Data o 9
Genratad Winohapia Wind Turbing Asse
Ragion "
HA GEOT (/]
Censratad Windtopia Wind Turbine Aaged
Turking Count -
! GEOg @
Gensratad Windtooia Wind Turbing dased
Model -
1% caCWE Showng1-10ef 10 Hems per page: S0« M| et Bhows « | M| & ]
coLLarIE € TEEI MW - 3 = I l_1

Static metadata
(Region: North
America, Wind farm:
Big Buffalo Wind
Farm, Asset Type: GE
Wind Turbine,
Manufacturer:
Truvale, Model: T95-
2MW, ...)

&

CT
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Assets

Properties (streaming data attributes)

. f
AVEVA™ Data Hub + Asset Explorer wtwntss B @ O Stream reference
. . - .
P e PR . i GER® X properties (Active
= DataManagement b n GEWind Turkine €3 .EE Ganerated Windtopis Wind Turbime Assst et Type! GE Wind Turbine p p d
oKl =] ower, expecte
. Metadata  Froperfies  Stalus N
£ nataCollection F | Filter facets "
ctor power, operating
E . . Property T Last Walee  LIGK T  Timestamp
e | Stotus -
LI Genersted Windtopia Wind Turbine Azeet sta te Etc )
T A v | O @ cood Ausa Stop Reason | IsQuestionable false 019-03-2072 10051 ! .
nalyhocs — " u .
| aming Auga Stop Reseon | InSubatered alse 00-03-2022 10:51
=
@ sy v| O @ o GEO2 -]
[J @ Unknoan Ganarated Winchopis Wind Turbine Azeet Ak Stop Reeson | laAnnatabed falss DO-03-E0EZ 0T
W OovloparTocks ¥ ] 4o Stop Resson| System:Stated: 90302 1051
dimael Typs &
[ QT k GEO3 [0 Mo Stop Resson | DigatStatsa_ 09-03-2002 1051
B GE Wind Turbine T~ .
Gererated Windtonla Wind Turbine Aaaet N - )
— A ! B Aspannt Power| Yalie A4 480 D0-02-20F2 1052
[ Storsgeteshth Agparent Power | IsQuestionable falze 019032022 10e52
| DataColectortealth GEQ4
O omdEgrasaHeatih Apparent Power | leSubstituied false 00-03-20F2 10:52
Generated Windtonia Wind Turbine Asset
Clmar & —_—
[ W Power Facter |Vahe @ || B Expecied Fower | Value @ | | B Apparert Powar | Valie @
Type - GEOS
Wird Turbirse Genersfed Winckopia Wind Turbine Asee g d
) marT h - -—a-r.-.ﬂ o a—wu—v-\.—\r.l-r..“-;--ﬂ
[ MGTTSparkphaghl, MOTT
, porkphogh, M GEOS &
| Ecige Data Stara
Generated Windiopia Wind Turbine Aasel dh
Region - 1 j 1| *
'J- |, J
[mm GEO7 ] l |
Gerneatad Winchali Wind Turbing Aasst “L If | hf
Turking Count . - w L T
— I
11 GEOE @
Goneratad Windkosia Wind Turbine dase T —
tadal - - ' LEET] D44M L] e AM LEET] oEAM o5 AM 10 Aam tan
1.5 e CWE — | - |
Showng 1-10of10 Hems per page: S0« W | LasiBhows = [ | & ]
GOLLEPSE € ] TO5TMN L 1 L1 —| G ﬁ
-

ﬁ \ v L A |
— BENELUX & SCANDINAVIA



Assets

/N

Asset Status (current + history)

Asset types & Assets

AVEVA™ Data Hub v Asset Explorer / / mvEvetwnss 0 @ O
M
'
&  Home Aasels v 6, Searchfor Aseets - GEOZ & u st X
= DataManagement n GE Wilnd Turbine &3 [ @ H - Generated Windiooiz Wisd Turbine Assel Asset Type: GE Wind Tur
& Datscollection O [ — Metadaia Peoperties Stebus
GE -
. 1- Status rm ~ -
I wvisuslizstion L ] Gemeraied Windsonia Wind Turbine Assel
G Good A Waming @ Bad @ Wrkeenn L]
Z Anahtics v & Good o
Waming
- GEOZ &
B Ursnown Genarstad Winckop s Wind Turbins Aseet
"‘; Dervalopear Toole 3 n Wed 22
dimnel Type - .
Phich M BES)
@ swpon v GEOZ High Grrmasar Yibrs
H e
BB GE ind Turtire Gensrated Winchagla Wind Turbine Assel
Dt albecborSer doa
| StarageHealb
[ DataCollectortHealth GEDS
] omdEgresaHaalih
i Genarstad Winchop s Wind Turbins Asee
Type - GEOS
[ Wind Turbire Generated Winctopia Wind Turbine Asee
) marT
[T MOTTSparkplugh, MOTT GED
L]
Ediga Data Stom o
Gensratad Windtopia Wind Turbing Aage
Region ~
HA GEOY ]
Ganvidatad Winohodia Wind Turbine Asge
Turking Count ~ Symaem QK (92 11%)
1 GEO8 <
odal - Gansratad Windsania Wind Turbine Aese
1.5 e3CWE -
J— < R Showing 1- 102410 Hema jper page: 50 LA -1 a e

» Asset status (stream
property values
mapped to status:
good, warning, bad)

@ -
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Use Cases
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AVEVA (Pl) World Presentations

* Find 100’s of public use cases here:
https://resources.osisoft.com/presentations/

AV=VA

E; EEX&;CE;NE;;;F

BENE



Start Small:
PoC first

Work Use
Case Driven

Happy users

Create Pull

Forget about
the initial RO



Use cases

Pl is the enabler not the business case

* Important to understand: Plis a data platform, but the value is somewhere else.
It’s the enabler of other Business Cases.

* Trending & analysis Eg: Help during startup, batch optimization (golden batch), fouling detection, impact analysis...
* Predictive Maintenance can reduce or avoid downtime and associated costs (lost production + cost to repair)
* As input for Optimizers can reduce energy costs, financially optimize, etc...

* Vertical integration can automate and optimize logistic processes, production planning...

SELECT
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lTraining Paths
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E-Learning: Pl System Infrastructure Specialist training

Class

PI System: Basics

Pl Vision: Basics

Pl Vision: Beyond the basics
Pl DatalLink: Basics

Asset Framework: Basics

Asset Framework: Beyond the
Basics

Pl System Administration:
Basics

Event Frames and
Notifications

Introduction to developing
with the Pl System

Link

Pl System Basics

Pl Vision: Basics

Pl Vision: Beyond the Basics

Pl Datalink: Basics

Asset Framework: Basics

Asset Framework: Beyond the

Basics

Pl System Administration:
Basics

Event Frames and
Notifications

Introduction to Developing
with the Pl System

Comments
Free - 1h
5h

10h

4h

12h

6h

16h

6h

Free - 2h

AV=VA
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https://learning.osisoft.com/pi-system-basics
https://learning.osisoft.com/pi-vision-basics
https://learning.osisoft.com/pi-vision-beyond-the-basics
https://learning.osisoft.com/pi-datalink-basics
https://learning.osisoft.com/asset-framework-basics
https://learning.osisoft.com/asset-framework-beyond-the-basics
https://learning.osisoft.com/asset-framework-beyond-the-basics
https://learning.osisoft.com/pi-system-administration-basics
https://learning.osisoft.com/pi-system-administration-basics
https://learning.osisoft.com/event-frames-and-notifications
https://learning.osisoft.com/event-frames-and-notifications
https://learning.osisoft.com/introduction-to-developing-with-the-pi-system
https://learning.osisoft.com/introduction-to-developing-with-the-pi-system

E-Learning: Pl System Installation Specialist Training

Class

Pl System Initiationand
Planning

Pl System Implementation and

Adoption

Pl System Administration:
Beyond the Basics

Pl Vision Installation and
Migration from Pl
ProcessBook

Trouble Shooting Basics for
Administrators

Pl System Topologies

Configuring Pl Data Archive
Security

Link

Pl System - Initiation and
Planning

Pl System - Implementation

and Adoption

Pl System Administration:
Beyond the Basics

Pl Vision Installation and
Migration from PI
ProcessBook

Troubleshooting Basics for
Administrators

?

Configuring Pl Data Archive
Security

Comments

Free - Online - 2h

Free - Online - 2h

12h

8h

3h

12h

AV=VA
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https://learning.osisoft.com/pi-system-initiation-and-planning
https://learning.osisoft.com/pi-system-initiation-and-planning
https://learning.osisoft.com/pi-system-installation-and-adoption
https://learning.osisoft.com/pi-system-installation-and-adoption
https://learning.osisoft.com/pi-system-administration-beyond-the-basics
https://learning.osisoft.com/pi-system-administration-beyond-the-basics
https://learning.osisoft.com/pi-vision-migrating-pi-processbook-displays
https://learning.osisoft.com/pi-vision-migrating-pi-processbook-displays
https://learning.osisoft.com/pi-vision-migrating-pi-processbook-displays
https://learning.osisoft.com/troubleshooting-basics-for-administrators
https://learning.osisoft.com/troubleshooting-basics-for-administrators
https://learning.osisoft.com/configuring-pi-data-archive-security
https://learning.osisoft.com/configuring-pi-data-archive-security

Instructor Led Courses

Class

Pl System Administration

Building Pl System Assets and
Analytics with AF

Visualizing Pl System Data
(Clients)

Pl System Architecture, Planning
and Implementation

Link Advised Order

Pl System Administration - Europe 1

Building Pl System Assets and 2
Analytics with AF - Europe

Visualizing Pl System Data 3
(Clients) - Europe

Pl System Architecture, Planning  (optional)
and Implementation - Europe

Comments

4d
Required Starting point

4d
Requires knowledge of the PI
system

3d

No real requirements, but advised
to know the Pl system before
taking this class

4d

Requires knowledge of the PI
system (at least the PI System
Admin course)

Handles:

*PI System architecture

*Pl Interfaces & PI Connector (1St
Gen)

*Failover

*Security

*Installing PI Data Archive
*Using PI Interface Configuration
Utility

*Pi Buffering Mechanism

*High Availability

AVZVA
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https://learning.osisoft.com/pi-system-administration-europe
https://learning.osisoft.com/building-pi-system-assets-and-analytics-with-af-europe
https://learning.osisoft.com/building-pi-system-assets-and-analytics-with-af-europe
https://learning.osisoft.com/visualizing-pi-system-data-clients-europe
https://learning.osisoft.com/visualizing-pi-system-data-clients-europe
https://learning.osisoft.com/pi-system-architecture-planning-and-implementation-europe
https://learning.osisoft.com/pi-system-architecture-planning-and-implementation-europe

Thank You

David Ariens

https://www.linkedin.com/in/davidariens/

dariens@benelux.avevaselect.com

AV=VA
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https://www.linkedin.com/in/davidariens/
mailto:dariens@benelux.avevaselect.com

Extra Customer Cases
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SBM Offshore
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SBM Offshore

Monitoring

Critical Valves

Process Rotating Equipment

Piiteiie ot
TR
HHNTHRIL

Dashboards

Technical Emission 0

T

- = ailishiilii
2| lg:—:—:.] = e

Ca— | R

Corrosion Control Loops Fire & Gas

Data Science (Intelligent agents)

Molecular sieves (D) Dry Gas Seal f Oil Separator

P S Power Generation |
Treatment

Heat Exchanger D Instrumentation

Bearing ‘E‘,
temperature . Vibration

AV=VA
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Deschutes Brewery: Reducing Beer Production Time with

Predictions

How to Operationalize Predictions

DATA
S » PREPARE » INGEST ) ANALYZE »
Pl System Pl Integrator for sSQL Machine

1
|
1
1 1
Microsoft Azure |
|
1
1
1

| |

: :

Data Warehouse |  Learning |
| :

1 I

1

PUBLISH ]

sQL
Data Warehouse

1
<: Azure Data Factory (Orch

On Premises : On Cloud |

]
estration) >
1

CONSUME

O

Cortana

Web/LOB
Dashboards

Machine Learning Model

Proposal
Early Density Readings - Transition Time

Hypothesis

Transition time influenced by

* Brand of beer

* Fermentation dynamics
(temperatures, pressures,..)

* Vessel’s dimensions & volume

ADF

Operationalizing Predictions on When the Transition Occurs

0.25461

9/22/2016 2:00:00 PM

/19/2016 10:00:00 PM 2d 16h
[(0/20/2016 8.54.54 FM_|

Time in Phase

AV=VA
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dcp
DCP Midstream

North America

DCP Midstream, one of the largest midstream services companies in North
America, selected the Pl System as their strategic enterprise OT
infrastructure.

~

Ay
1) ]

Goals

* Begindigital transformation

* Employee empowerment Industry: Oil & gas
* Operational excellence Solution: AVEVA™ Pl System
ChaIIenges “In thatfirst 2017, whichin my mindisthe ramp up year where we still
have a lot of heavy investment...we’re starting to see thatreturn. We've
* Existing systems disaggregated, siloed and geared toward control & operations, NOT reporting and already captured that payback”
analytics.

Kevin Milliman, Director Capital Projects, DCP Midstream
* Crews lacked any real-time insights, and needed a single, contextualized view of all operations

Results
* Saved $25 million in fiscal year 2017 alone thanks to improved plant operations

* Reduced operations and maintenance costs in 60 gas plants, 11 fractionation plants, and 80 booster
stations

* A culture shift from reactive to proactive/predictive and innovative
* Improved customer service and satisfaction

96 © 2023 AVEVAGroup plc and its subsidiaries. All rights reserved.
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ENIS.A emnt

Italy

Headquartered in Rome, Eni S.p.A. identifies and extracts oil and gas across

79 countries. AVEVA Pl System optimizes asset performance and production
through real-time on-line modeling.

Goals

* Build a digital twin of oil field assets to run advanced algorithms and production simulations
Challenges

Lack of a real-time data infrastructure resulted in dated simulation models, which led to:

* Poor diagnosing / monitoring of production system

* Bottlenecking and production inefficiencies in new field operating conditions/constraints
Results

* Optimized processes and assets, enabling new production opportunities, early detection of issues,
and optimal parameter settings

* Model helped obtain an increase of 60% in oil rate

* Real-time data integration resulted in models updating
2-3 days faster

© 2023 AVEVA Group plc and its subsidiaries. All rights reserved.
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Industry: Oil & gas
Solution: AVEVA™ PI System
“We can buildamodel, but we need the Pl System”

“If we are notable to visualize what we are building ortrending, it’s
useless...And Pl Vision gives us big help for building this type of
dashboards”

Luca Cadei, Chairman, SPE YP Italian Section, Eni
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renewables

EDF

North America

EDF runs fleet-wide monitoring of solar, wind and energy storage using
AVEVA Predictive Analytics combined with Pl System operational data
management. The solution saved £1.5 million in a single early-warning catch.

Goals

* Combine the PI System™ operations data with AVEVA™ Predictive Analytics to mitigate major asset
failures and optimize call-out decisions for maintenance crews.

Challenges

*  With 39.1 million customers globally, EDF Group’s brand image is closely linked to continuity of
service

* Major failures could have been avoided before becoming severe, but the company did not have the
capability to detect the early warning signs of future asset failures

* They resolved to create five monitoring centers in order to monitor over 300 fossil, nuclear and hydro
plants

Results
* Avoidance of downtime resulting from equipment failure

* £1.5 million saved from a single early warning catch

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

Industry: Power generation

Solution: AVEVA™ PI System and AVEVA™, Predictive Analytics (formerly
PRiSM)

“The PISystemis designed to supportour goals of operational intelligence.
Theideaisyou build systems that take raw dataand turn itinto actionable
information so you can make smarterdecisions”

David Rodriguez Sr., Analytics and Intelligence Engineer, EDF Renewables

LEARN MORE


https://www.aveva.com/en/perspectives/success-stories/edf-renewables/
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Qatar Power and Water

Qatar, UAE

Qatar Power is an independent power and water producer in the State of Qatar.
It seeks to reduce costs and improve plant efficiency and safety while meeting
an unprecedented demand for water in an extreme climate. The Pl System helps

Qatar Power to reduce costs and improve safety

Goals

* To provide reliable energy and water under all conditions

* To improve plant efficiency and worker safety

Challenges

* Exponential growth in water demand driven by changing social conditions
* High fluctuations in load demand due to extreme climate.

* High heat and humidity endangers workers

Results

* Seawater margins increased $1.3 million (USD) in the last two years

* S$1.4 million (USD) saved in fuel efficiency per year

* No heat-stress related worker incident in the last three years

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

Industry: Power Generation and Water Utilities

Products: AVEVA™ Pl System

“At Qatar Power, we are using this PI System not only for operations,
but for maintenance and for the well-being of people who are
working in extreme conditions.”

Parshu Borkar, Senior Engineer in Commercial and Performance

LEARN MORE


https://www.aveva.com/en/perspectives/success-stories/qatar-power-and-water/
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- agl
AGL Energy

Australia

AGL manages a third of the energy generated for Australia’s eastern seaboard.
AGL Energy generates energy from thermal power, natural gas, wind power,
hydroelectricity, solar energy, gas storage and coal.
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AVEVA P| System has helped the company with real-time data and predictive
modeling in its growth.

Goals Industry: Transmission and Distribution

* Give everyone inthe organization access to real-time data to empower employees, expand from real- Products: AVEVA™ PI System

time awareness to predictive modeling. “What came along was a solution thatreally fit what we needed, and that

Chall was the PISystem. It could connectto any one of our controllers. We could
allenges harvest every piece of real-time dataand make it available to every person
* Company growth presented challenges in managing data systems. Legacy systems couldn’t access CIELSEIE

real-time data or support predictive analysis. David Bartolo, Head of Asset Performance, AGL

Results
* Saved Australian AS18.5M in one year
* Avoided a catastrophic shutdown that would have cost AS50-$70M.

* Enabled $18.7 million AUD in avoided losses in three years

LEARN MORE
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https://www.aveva.com/en/perspectives/success-stories/agl-energy/

UC Dauvis

University of California, Davis

Growing green: UC Davis, one of the University of California’s premier research
institutions, is using operational data to reach net-zero emissions goals by 2025.
Challenges

* 1,000 buildings with diverse energy needs

* Self-sustaining budget

* Aging facilities infrastructure

Solution

* AVEVA PI System integrates data from multiple campus systems, AVEVA Pl Vision displays it clearly and
securely, and AVEVA™ System Platform lets engineers easily adjust control algorithms so utilities run at
maximum efficiency.

* Three main sustainability initiatives benefited from real-time data in the AVEVA Pl System—optimizing
the chilled water system, improving HVAC scheduling, and switching from steam to a low-temperature
hot water heating system—have led to massive energy and monetary savings and have ensured UC Davis
is on track to meet its net-zero emissions goal.

Results

» Expected annual savings of $150,000 from chilled water optimization and 62% reduction in gas usage
from heating system retrofit

* 46% reduction in energy-use intensity since 2009, a cost savings of $15 million
* Projected savings of $197M over 60 years from shift to low-temperature hot water heating

101 © 2023 AVEVAGroup plc and its subsidiaries. All rights reserved.

Industry: Facilities

Products: AVEVA™ Pl System, AVEVA System Platform

“We’ve achieved some of the more obvious efficiencies, but to reach
our 2025 goal we need to go deeper. That increasingly requires things
like user engagement, campus engagement, and optimization. In the

last five years, the use of real-time data and the AVEVA Pl System has
become increasingly integral to our operations and our goals.”

David Trombly, Senior Engineer Supervisor, UC Davis

LEARN MORE


https://www.aveva.com/en/perspectives/success-stories/uc-davis/

I COVGStI'OI

Covestro ~—

Germany

How process simulation is driving deeper insights with less effort, delivering
greater accuracy and driving operational improvements and profitability for global
chemicals giant

Goals

* Replace existing, limited online process simulation with a more efficient approach toimprove tracking of so-
called “non-measurable phenomena” and optimize performance throughout the value chain

Challenges

* Maintenance and replication of simulation models required significant time and effort, which outweighed the
value delivered

* Requiredset-up wastedious and complex

* Lack of graphical userinterface hampered troubleshooting and forced reliance on time-based maintenance
processes

* Lack of transparency made datainterpretation difficult

Results

* Simplified set-up andinterpretation of datain real-time enabled more accurate diagnostics and more agile
decision-making

* Anticipated reductionin model maintenance effort of 20%

* Ability to easily scale up to use in many more plants, driving comparative value and economies of scale across
the business

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

Industry: Chemicals

Solution: AVEVA™ Process Simulation, AVEVA Pl System

“We see opportunities in using Pl Asset Framework for easier maintenance
of ouronline models because of the template design, using Pl Vision to
simplify set-up of the visualizations and reduce maintenance. We plan to
use AVEVA Process Simulation which should reduce our maintenance effort
of the models by roughly 20%.”

Christian Bratfisch, Computer Aided Process Engineering Software &
Modeling Expert, Covestro

AVZVA


https://www.aveva.com/en/perspectives/success-stories/covestro-apw-presentation/

NEWCREST

MINING LIMITED

Newcrest Mining

Australia

Newcrest Mining is an Australian-based corporation which engages in the
exploration, development, mining and sale of gold and gold-copper concentrate.

Challenges

* 80+ hours of mine downtime due to crushed ore bin sensor failure, and no ability to run models
continuously.

Solution
* Real-time data available 24/7 thanks to Pl System architecture enabling the use of virtual sensors
running ML models to overcome sensor failure. Industry: Mining and Metals

* Using the Pl System as a framework, this data is also used to decide when to retrain and recalibrate

. lution: AVEVA™ PI t
the models, sothey can constantly improve. Solution System

For Newcrest, the answer was “a scalable modern platform for collection
and mobilization of data to produce digital outcomes for our company, as
well as advanced analytics, such as Al and data science.”

* With the PI System, automations were also set up to notify support when the virtual sensor’s
confidence in the readings became too low, and to let operators know when it was ready to run again

Results
* Increased throughput by 650 thousand tons in the first six months.

NevenaAndric, IT Solutions Lead at Newcrest Mining

* Decreased crushing circuit downtime by over 50%.

* Enable faster delivery by fostering trust between the Site and IT teams, owing to more responsive and
reliable process

AV=VA
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Kellogg’s is an American multinational manufacturer of cereal and convenience
foods. Kellogg’s uses the Pl System to set and reach 10-year energy targets

Kellogg’s

<D

S
D

Challenges

|
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* Meetaggressive energytargets and reduce overall energy consumption.
* Reduce energy consumption of 44 HVAC units

* Building pressure problems led to using poor quality air from outside thatintroduced food safety risks

Solution Industry: Consumer packaged goods

* Installed gas, air, and voltage meters Solution: AVEVA Pl System

* Used AVEVAPISystemto create a data-driven ecosystem that benchmarked usage and identified “Our plant is saving $3.3M annually and we’ve claimed $1.8M in
inefficiencies. Uncover more energy efficient process solutions rebates — and those rebate unlocks don’t come without data.”

* Discoveredthattheywere heating, then cooling the air flow for 44 HVAC units 5l i, e e e e e
Results

* Saved $350k/year on HVACunitsalone

* Saved$3.3 millionannually

* Claimedanadditional $1.8 millionin rebates

AV=VA
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Dominion Energy

USA

Providing real-time renewables data to customers across 16 states and
supporting ESG pledges for customers across the USA

Goals

* Collate data streams from multi-sourced and distributed power generation units and provideintegrated
data and metrics to be used for ESG reporting by Dominion themselves, and also by Dominion’s
customers, through their cloud-based data platform.

* Enhance visibility and efficiency with secure sharedinsightinto energy and power generation and asset
utilization, enabling efficient energy use and mitigating costs and potential critical outages.

Results
* Secure wind and solargeneration datavisualization successfully deployed to data platform, viathe
AVEVA Data Hub cloud.

* Real-time and dynamic cloud-based datais gathered from the power-generation network and made
available toits residential, commercialand wholesale customers, enabling companies to validate their
renewable energy commitments and ESG reporting requirements.

* Secure real-timeaccess to data provides ESGassurance for Dominion, ending the need for static
reporting of renewable energy resources.

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.
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Industry: Power
Solution: Pl System ™ and AVEVA™ Data Hub

“Working with Pl System has definitely opened our team’s ability to get
access to data quickly and be able to share and diveinto insights more
readily, so we can quickly diagnose and return units to service. Pl System
also gives us the ability to pool different data sources together to make
those decisions.”

Mike Timmons, Power Generation Excellence Manager, Dominion Energy

AV=VA


https://www.aveva.com/en/perspectives/success-stories/dominion-energy/

DCP dep

Midstream.

Midstream

DCP Midstream selected the
Pl System as their strategic
enterprise OT infrastructure

Model helped reduce the lower operating
limit from 70% to 30%

Saved $25 million in fiscal year 2017 alone
due to improved plant efficiencies

The Pl System provided immediate, self-
service value and improved customer
satisfaction

10 ©2021 AVEVA Group plc and its subsidiaries. All rights reserved.
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ENI S.A.

AVEVA Pl System optimizes
asset performance and
production through real-time
on-line modeling

Model helped obtain an increase of 60% in
oil rate

Real-time data integration resulted in
models updating
2-3 days faster

il
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Kellogg’s

Kellogg’s uses the Pl System to
set and reach 10-year energy
targets

“Our plant is saving $3.3M annually and we’ve
claimed S1.8M in rebates — and those rebate
unlocks don’t come without data.”

John Gothberg
Engineering & Facilities Manager

1s ©2021 AVEVA Group plc and its subsidiaries. All rights reserved.
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PETRONAS

PETRONAS increased operational
efficiencyand output at its
brownfield refinery at Mekala.

Petronas deployed the complete suite of AVEVA
asset performance management software, built on
Pl System.

Uptime improved by 5% and maintenance costs
reduced by >10%

“We want to make the [Pl System-based] solution
more integrated and more embedded to the
engineers that really need to use it...because we
know it's simple, and because we know it works.”
Khairil Azwan Khabri, Head Reliability Manager,
PETRONAS

10 ©2021 AVEVA Group plc and its subsidiaries. All rights reserved.
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UCDAVIS

On track to be carbon-neutral
by 2025

Using AVEVA System Platform and
AVEVA P| System to control and assess
sustainability performance across its
multiple campuses

Expected annual savings of $150,000 from chilled
water optimization, and 62% reduction in gas
usage from heating system retrofit

46% reduction in energy-use intensity since 2009,
a cost saving of S15 million
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EDF runs fleet-wide monitoring of solar,
wind and energy storage using AVEVA
Predictive Analytics combined with Pl

System operational data management. The
system saved £1.5 million in a single early-
warning catch.

“The Pl System is designed to support our
goals of operational intelligence. The idea is

you build systems that take raw data and
turn it into actionableinformation so you
can make smarter decisions.”

David Rodriguez, Sr. Analytics & Intelligence
Engineer, EDF Renewables

111 © 2021 AVEVA Group plc and its subsidiaries. All rights reserved.



Newcrest
Mining

Australia-based mining company,
Newcrest Mining, crushes its
goals with the Pl System

Model helped reduce the lower operating limit
from 70% to 30%

Increased throughputby 650 thousandtonsin
the first six months

Enable faster delivery by fostering trust
between the Site and IT teams, owing to more
responsive and reliable process.

11 ©2021 AVEVA Group plc and its subsidiaries. All rights reserved.
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Xcel Energy uses the Pl System
to improve wind forecasting

Xcel provides power for 3 million electric
customers & 1.9 million natural gas
customers across 8 US states

A reduction in the need to quickly shift to
coal and gas plants, resulting in savings of
more than $7 million per year

11 ©2021 AVEVA Group plc and its subsidiaries. All rights reserved.
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AVEVA Edge Data Store and
AVEVA Adapters



Pl Interfaces, Pl Connectors, AVEVA Adapters

Comparison Table

. . Can be
Auto- Supports Deployable Client- and . . Can write to
Remote . . . . Encrypts Can writeto Can write to remotely
discovery Linux, ARM using Includes server-side Edge Data .
management . . i egressed AVEVA PI AVEVA Data installed as
i on data Linux, and Docker con buffering failover Store
capabilities . . data Server Hub modules
sources Windows tainers

Pl Interfaces X X X X v v v v X X X

v
(module v v v v v * v v v v v
versions only)

AVEVA
Adapters

*Currently availableinthe downloadable install kit for directinstallation for AVEVA Adapter for OPC UA and the AVEVA Adapterfor MQTT (Genericand
SparkplugB). It will be available for more AVEVA <data sources>and Docker container module versions of the software laterthis year.

—
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multiple
authenticati
on methods
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Edge Data Store brings remote
data out of the shadows

Where AVEVA PI Server is not practical or cost
effective

* Lightweight data managementsoftware for cost-
effective data collection fromthousands of remote
assets

e Out-of-the-box connectivity viacommon industrial
protocolsrequires nolocal IT support

* G@Givelocaltechniciansin remote locations access to
real-time performance data and edge analytics

* Native transfer to AVEVA Pl Server and/or AVEVA
Data Hub

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




Pervasive data connectivity for your business
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Assets beyond :
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|
|
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(2)
- > H ———————————————— > éq _____
AVEVA Adapters  ——~~~~- S i —— > %0
P
Edge Data Store

(EDS) @

AVEVA PI Server

|
|
: v oo AVEVA Data Hub
the primary

control network

A I
AAe :
& '
M I
- 1

Process plants I
& on premises : :
assets | |

v v

D\ Field technician Engineer
% monitoring remote optimizing production
» ) assetsin real time with data
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D

Data scientist
using data in
Al & advanced analytics

Q Service provider
(8\ enhancing custom services
with data

Equipment manufacturer
using data for asset
monitoring and predictive
maintenance
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AVEVA Adapters

Add real-time data from additional critical sources. Ready
off-the-shelf, lightweight, flexible end-points

Cross-platform (Windows, Linux, Docker)

Resilient, suitable for harsh, remote and/or uncrewed environments

Multiple, flexible end-points, send data to Edge Data Store, AVEVA PI
Server and AVEVA Data Hub

Out-the-box connectivity to standard industrial protocols:

 OPCUA e RDBMS

*  Modbus TCP *  Structured

e DNP3 Data Files

* BACnet * Azure Event

MQTT Hubs

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




AVEVA Pl Integrator for
Business Analytics



AVEVA P| Integrator for Business
Analytics

Less time wrangling, more time analyzing

 Formatcomplexdatasetsyou’vetargeted for
analysis.

* Cleanseoutliersand uneven data points.
e Shape and augmentraw sensor data.

* Transmityour analysis-readydatato Bl tools
and machinelearningalgorithms.

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




Operational data is not like other data

In raw form, it’s virtually useless for analysis and cannot be combined with business data

Time-series datais not naturallyaligned One data stream can represent many discrete
events or products

Downtime
Event Attribute Value
Event
Name Ex 20151215-0002
Speed
Bearing Temp Start 15-Dec-2021 10:35:02
Oil Temp
Turbine 1 End 15-Dec-2021 11:47:26
Asset Boiler-352
Speed Downtime Event High Violation
Bearing Temp .
i What happened during Fuel Gas Flow.Avg 37.12 k sft3/h
Oil Temp the downtime event?
Wear Factor myKPI.Max 47.19 bbl/d
Turbine 2

SELELT

BENELUX & SCANDINAVIA
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AVEVA Pl Integrator for Business Analytics sets foundation to
accelerate advanced analytics and business intelligence

Data Sources

IloT & sensors

=

Edge data stores AN
R
& .
\\
~->
Plant control systems
————— e 2
[m .
I
V4
Historian
-»

’
SR

Remote assets

)

.
= i
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Al/ML

platforms
AVEVA PI Server

.ﬁ|-

Asset dataand event frames Transmit

@ Shape

Augment

3rd party
analytic tools

o O
0450

Enterprise
reporting

AVEVA PI Integrator
for Business Analytics

Apache Kafka
Amazon Kinesis
Amazon Redshift
Amazon S3

Cognos

Google Cloud Pub/Sub
Google Cloud Storage
Google Big Query
Hadoop

Hive

Microsoft SQL

MS Azure

Oracle

PowerBI

SAP HANA

Spotfire

SAS

Tableau

AV=VA
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AVEVA P Integrator for Business Analytics is your solution if

you need to

i©

Identify
opportunities to
increase production
and reduce operating
costs

125 © 2022 AVEVA Group plc and its subsidiaries. All rights reserved.
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Prepare compliance
and regulatory
reports

'®
= |

Run predictive
analytics, Al, ML,
business intelligence
and data science
applications

Y
R

Integrate operations
data with other
business data with
zero custom code

AV=VA

33

Or export data to
perform analyses
that are NOT
available with AVEVA
Pl Server’s Asset
Analytics
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BENELUX & SCANDINAVIA




Operational Enterprise

Calculations & analytics with AVEVA Pl Server’s Asset Analytics AVEVA Pl Integrator for Business Analytics

provides data in context for advanced
analytics

Equipment Equipment Timers & Operating Multi dimensional Complex
status usage counters envelopes analysis statistical analysis
o & ; ‘% | E1

I 8

Tl i

Complex
statistical analysis
___"_El_pPerUmit o '

© kbl
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KPI Value
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147504
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62551446

Plan Target Plan Deviation
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Product Inventory

Commodity Group Met Volume
Distillate 308.870.20
Ethanol 42.726.94
Gasoline 83510618
Total 2)005,540.25



In a nutshell

© &
Time-series Analytics Operational data
There is no better tool than When speaking about AVEVA Pl Integrator for
the AVEVA PI System to analytics, there are so many Business
handle time-series data things which can been done Analytics tremendously
with simple calculations reduces the data prep time
within AVEVA PI Server required by time-series data

before it can be integrated
into Your business analytics
projects

SELELT
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Advanced analytics with industrial real-time data

How AVEVA PI System sets foundation?

~H Transmit
| Al/Machine
oT Q\\@ Shape ' | [
solutions ~ '€arning
&5\ Augment . ,’/
Cleanse R 3 party database AN
S . N
Automation ﬁ? (Cloud/On-premise) “u
Business
intelligence

Assets @ @

Pl Integrator

& cloud services
AVEVA S e >
Business

Pl Server — Business reporting

§O5S

S
Edge devices or F@\
sensors & =

()\\.

—
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AVEVA Pl Integrator for Business Analytics

One product, multiple integrations, with zero custom code

List of supported 3" party applications

Apache Kafka * Hive
Deliver «  Amazon Kinesis ¢ Microsoft SQL
Amazon Redshift e MS Azure
Amazon S3 *  Oracle
Cognos *  PowerBI
Google Cloud Pub/Sub *  SAP HANA
Google Cloud Storage *  Spotfire
Google Big Query * SAS
Hadoop * Tableau

SELELT

BENELUX & SCANDINAVIA
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AVEVA Pl Integrator for Business Analytics
- 4 simple steps

0GDrillingRealTi e

Select Data > Modify View > Publish

@ Source Assets T Asset Shape
=+ Create Asset View =+ Create Event View =+ Create Streaming View X Remove View
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Capgbilities enabled by AVEVA Pl Integrator
for Business Analytics

Standard edition Advanced edition
?; Enterprise reporting T.!I,Tlél, Train d hew predictive
— ' algorithm

Visual business intelligence

— /Y Continuously retrain a
= ° /) predictive algorithm
Combine operations and ) )
O . Operationalize models
business data _
using most recent data
Scheduled, bulk data updates Continuously streaming data
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AVEVA Data Hub



ZIE Presentatie Jasper/Jeroen
\Eight Lakes\AVEVA Select Benelux - Documents\AVEVA Portfolio explained\AVEVA Data Hub
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Extend the value of AVEVA Pl System via the cloud

Engage new personas, enable new use cases, expand value of industrial data

Purpose built, to meet the demands and challenges of
industrialinformation

Simple, secure data sharing with trusted partners and
experts

Rapid time-to-value with native integration to AVEVA
Pl Server and Edge Data Store

Scalable foundation for new digital service business.
Get up and runningin minutes, not months

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

AVEVA Data Hub

Cloud-native data management
SaaS for sharing industrial data

T

Advanced Connected
data analysis @ @ community
Remote Digital services
monitoring partners
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AVE\7A Data Hub gives users inside and outside the organization the
information they need to make meaningful change

Reduce the time, effort and resources to collect, centralize and securely share operations data




A cloud-nativeindustrial

AVEVA Data Hub platform designed for
aggregating, storing,

enriching, accessing,
analyzing, and securely

AVEVA Data Hub

Web Portal (&)

sharing real-time operations

5
@ |5 Connected Community 4T 5 data from historians, edge
. . v .
2|2 Trending Data Views £ devices, and more
(W ey O
s €2 Assets
g Sequential Data Store E Managed, secur.e, multi—tenant platform
= Operated & maintained by AVEVA
G Ingress o High speed, scalable, elastic, & resilient
P A . A A z X Modern, secure REST APIs
________________ 5 Built & deployed on Microsoft Azure
() ;
D S 8 B 8
OMF Apps & AVEVA Edge AVEVA AVEVA AVEVA Cloud apps Suppborted Regions
Remote assets Adapters  Data Store Pl Server Historian  System Platform  &silos West US (California)

North Europe (Ireland)
Australia East (New South Wales)

L |
A V — V A
© 2023 AVEVA Group plc and its subsidiaries. All rights reserved. —




AVEVA Data Hub connected community

Enables simple & secure operational data sharing across organizations

L6 S

Achieve a
more
secure way
of sharing
your data

Manage
users in your
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Connect
account

Easily connect
to your trusted
business
partnersin an
AVEVA Data
Hub community
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Connected community: Powering your industrial ecosystem
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What’s next for AVEVA Data Hub?

Recently released

Community Data Sharing (Streams)

OCS to AVEVA Data
Hub migration

Enable cross-tenant data sharing of
streams with your business partners,

: y danalvii » Manageable
service proviaers, ana analytcCs proviaers i i
Seamless P yucsp software Supp'orjt for migration from
. existing OCS tenants to
infrastructure Pl to AVEVA Data Hub AVEVA Data Hub tenants
enhancements

Adding support to edit an existing transfer;
Replication of data changesin Pl Server
to AVEVA Data Hub

( AFin Pl to AVEVA Data Hub )

Leverage your existing AF context by
transferring AF representation to AVEVA

Increased \_ Data Hub Assets Y,
value and
scope 4 A

Data Views from shared data

Ability to create a curated data view from
Community shared streams

\. J
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In development

Seamless Event Broker

infrastructure  Ability to sign up for and query changes to
stream data

Increased Event Data Store

value and Ability to store event data in AVEVA Data Hub
scope and provide a rich contextual search API for
retrieving the information

Collecting feedback

Seamless

Community Data Sharing (Assets)
infrastructure

Enable cross-tenant data sharing of assets
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Better together: AVEVA Data Hub is available on AVEVA Connect

Data sharing with

- > 5\:]
I\\ * trusted ecosystem

AVEVA Connect, cloud platform partners
AVEVA Asset 11l
Information IGVEVA Edget - : Al platforms and
Management ahagemen T analytics tools

AVEVA Insight i

@ --------- > @ AVEVA Data Hub - > Applications
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PI Server Data Store assets Historian Edge System Platform
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