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(@) AirLiquide

2021 Key Figures

AIR LIQUIDE Q i &

PRESENT IN REVENUE NET PROFIT INVESTMENT
A world leader in gases, technologies and 75 COUNTRIES €23 3bn (GROUP SHARE) DECISIONS

services for industries and healths €26bn €36bn

Our strategy

Delivering Decarbonizing
strong financial performance the planet

o

Unlocking progress £ Acting for all
via technology
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@ Air Liquide digital entities

AirLiquide

ALIZENT Jiuimint

ASSET INTERACGCTIVE l

.
Global lloT Operator

=n +300
J:Fi[ll plants

SERVED

ALIZENT

ASSET INTERACTIVE

Global Partner that transforms Asset-
Intensive industries by leveraging digital
technologies

Governance

Regional
Information
System

User
research &
experience
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AVEVA Pl System & Air Liquide

France & Benelux
Europe .
| Italy & Spain APAC / AMEI Americas

| | | |
Worldwide product

AV=VA > 2009 to 2018 2019 to 2022 =
[ I‘_‘% 360 sites

Pl system
| | | | |

Improve Energy Streamline data Standardized SIO Continuous expansions
management as capture & Processes and Transformation
a driver operations Visualization launch

J Smart Innovative Operations (SIO) Predict Stream

Worldwide deployment

Worldwide product

AP\r/ecﬁ:XeAAnalytics > > AU D Al Q)
| J%i 280 sites

Pilot phase Predictive maintenance
deployed as a WW standard
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A global strategy

(@ AirLiquide

Challenge

> Solution @

> Benefits >

Ensure CONTINUITY &
PERFORMANCE of operations

e Reliability
e Efficiency
e Safety

Use AVEVA PI Asset Framework to
get a standardized and complete
monitoring of each asset

.l.... ::':i'.:':'.'
.:. .' ®

Centralized Operations & Governance
Worldwide synergies

Data worldwide accessibility

Fast deployment

Agility to replicate
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Data as an asset...
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To exemplify how Air Liquide is solving this challenge, we will follow the

example of a compressor located here in the Netherlands!




Improve Data Consistency
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“We needed a way to manage very easily our
data referential with hardened and standardized
templatization on a global scale”

AV=VA



AVEVA Pl AF as a cornerstone for data consistency
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AVEVA Pl Asset Framework@

=> Structure your assets

=> Facilitate and automate assets creation

=> Standardize assets regardless of their
geolocation

i atab: t
Description
Ready For Use YES
Shunt Start Time 01/01/1970 8 04:00:00
Shunt End Time 01/01/1970 B 04:00:00
Flow DUNK@VAPO_OL_N3@E40@FI4774.PV
Product GOX
Running Status DUNK@VAPO_OL_N3@E40@LATCH470!

Asset Wizard (on top development)

Vol

Enhance user-friendliness and ensure robust AF
configuration methodology
Assets visualisation via modular flow charts

AV=VA

Full transparency on configured
data for any user



Improve Asset Reliability
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AVEVA Pl AF as a cornerstone for AVEVA Predictive Analytics integration

AV=VA Predictive Analytics OMR Values Ingestion in Pl System AVEVA PI AF

. Model output: Real time push of OMR
Overall Model Residual KPI values into Pl Data Archive
g Process expert
=> Models deployed for —=> OMR describes asset - Using UFL Interface
each compressor behavior deflection
=> Mechanical, electrical B € | =] OMR Overall Average Values 11608 %%

parameters used in
models

AV=VA



AVEVA Pl AF as a cornerstone for data visualization and alerting

AMEI COMPRESSORS

Visualizing

Structuring
Vision
With this methodology, operations analysts can quickly visualize if a

compressor is showing signals of a potential failure and take action if
needed

Asset Start Time nd Time Acknowledgment Severity

uration
4252022 123100 A InProgre [ |
In Progre: e

[ EMS - Power Model Deviation GHEN-C01-CCOMP 4/25/2022 1:29:00 AM
ll Predict - Mechanical OMR Out GHEN-C01-CCOMP 412502022 6:30:00 PM
[l Predict - Motor OMR Qut GHEN-C01-CCOMP 4/25/2022 6:32:00 PM

EMS - Compressor Anfisurge High GHEN-C01-CCOMP 412672022 6:32:00 PM

Alertin . : : S
& Event Frames are configured to automatically register significant

drifts of performance, which will be further analysed by the

operations team -AVEVA



AVEVA Pl AF as a cornerstone for data visualization and alerting
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Visualizing

AVEVA
Structuring Pl

-
orm
o
o oc w
o . - e
- . v e
wn 0 2 B (O
"o > L e
E » ot
o : < 30 e
e s xu o
t w . . S
Plant 22 e a -

By integrating the A&E solution with AVEVA Pl AF, we are able to
see in AVEVA PI Vision how many alarms and events are being
generated for each plant and take action if needed

Vision

X
site’s
ste6
Ste7
stes
ste9
site 10
Ste11
site

) a3

DAEMON: DCS Alarm & Event Management for Operation Normalization plant' fO”OWIng gUIdeImeS from ISA 18.2
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Improve Asset Efficiency

AV=VA



Two Complementary approaches to monitor assets efficiency

Billions of data sent every day to our Pl System

Tag Referential per Assets

B Models based on historical tags |
v Detects automatically through models any v/ Detects automatically gaps to best economical
. efficiency deviation & operating rules : performance and advise on how to reach the optimum

ALERT

(Pl Event Frame) ‘Av — VA



AVEVA Pl AF, a centralizer for efficiency monitoring

AF: Compare models and behavior Extract Data: Pl Integrator

AF: Provide asset referential
AF: Compute KPI <> Compute Data: Algorithm

Centralize: Injected KPI in AF

EMS: Efficiency Monitoring System BEP: Best Economical Performance -AVZVA



AVEVA Pl AF, a lever for data visualization

© New Display (0

O/ pi Vision

EMS - Centrifugal Compressor

Power A [ Real - Model ] kW

Flow KSCFH

Event Name

BEP - Gap Deviation

EMS - Power Model Deviation
[l Predict - Mechanical OMR Out
[ Predict - Motor OMR Out

EMS - Compressor Antisurge High

Power kW

Cooling Water Temperature °F

Asset

GHEN-C01-CCOMP

GHEN-C01-CCOMP

GHEN-C01-CCOMP

GHEN-C01-CCOMP

GHEN-C01-CCOMP

Valve MV %

Discharge Pressure psig

Start Time

412572022 12:31:00 AM

47252022 1:29:00 AM

4/25/2022 6:30:00 PM

4/25/2022 6:32:00 PM

472612022 6:32:00 PM

N

Compressor Status:
Model Status:
Gescriotion Vi

BEP Trends

Quick Links
- Oparations WiKI
- Koy Parformanca Indicators
+ Troubleshooling Guide
- FAQ
Model Detas
Asset Wizard
HMI Diepiay

(CBek bars t subet your eedback.

Suction Pressure psia

A End Time

In Progress

In Progress

In Progress

In Progress

In Progress

2/17/2022 10.55.31 PM

Duration

Centralize: Injected KPI in AF

Understand: AVEVA Pl Vision

=> Cross checking between both
tools directly in the Pl Vision

display

—> Direct URL links to solutions

—=> Real time

Alerts: Pl Event Frame

=> All streams = Same place

-> Prioritized

AV=VA



Optimize operations

AV=VA



Feeding the digital twin through AVEVA PI AF

Production Plan

B = _
g Inputs 'AV:VA



Plant Tank Level (Product 1)

Feeding the digital twin

+B8.000

®

Visualizing

AVEVA
Operational plant Vision
+
Digital Twin

Pl Event
Frames

Target checks




AF, our cornerstone

AV=VA



The end of our journey

AV=VA



Why choose AVEVA Pl Asset Framework?

Data Asset

= |
o= QL

Operations Asset Versatility Interconnectability Easy
Optimization Efficiency AdOptiOﬂ

AV=VA



Adrien Gentil
Smart Innovative Operation Analyst, AIR LIQUIDE

* Based in Lyon, France

 adrien.gentil@airliquide.com

Victor Guiotoku

Smart Operational Tech. Expert, AIR LIQUIDE
* Based in Kuala Lumpur, Malaysia

* victor.guiotoku@airliquide.com

* linkedin.com/in/yuzzoguiotoku

Guillaume Faure
Digital Product Manager, ALIZENT

* Based in Paris, France

 guillaume.faure@alizent.com

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



DZIEKUJE Cl . TAPADH LEIBH KEA LEBOHA
NGIYABONGA w I-u sasenanaa MISAOTRA ANAO E

DANKIE TESEKKUR EDERIM é WHAKAWHETAI KOE = 2
TERIMAKASIH %5 DANKON TANK TAPADH LEAT o5
CNACMBO GRAZIE MATURNUWUN xBanasam MULTUMESC

PAKMET CI3l'E n)2e < FAAFETAI
GO RAIBH MAITH AGAT S wisds GRAZIE lJS-LU < ESKERRIKASKO

BAronaPA. GRACIAS ; THANKYOU TE$§(;G/§|E%ERIM

TUBJTATOAAPAM T || EYXAPISTO GRATIAS TIBI 'S OBRIGADO

TAK DANKE = Atic SALAMAT MAHALO IA ‘OE  TAKK SKALDU HA U: MERCI

RAHMAT MERCI GRAZZI pakkaptr 5Ub\&'):'&'b\$Lr— '-_-[ DI OU MES|
HATURNUHUN PAXMAT CATA SIPAS JI WERE TERIMA KASIH PAKUEN

CAM ON BAN Z UATSAUG RAU KOJ
WAZVIITA 2 gomom

SZONOM

KO

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

The Company shall not be obliged to disclose any revision to these forward-looking statements to reflect
events or circumstances occurring after the date’on which théy are made or to reflect the occurrence of
future events. ;

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

ABOUT AVEVA

AVEVA is a global leader in industrial software, driving digital transformation and sustainability. By
connecting the power of information and artificial intelligence with human insight, AVEVA enables teams
to use their data to unlock new value. We call this Performance Intelligence. AVEVA’s comprehensive
portfolio enables more than Z0,000'industriaI enterprises to engineer smarter, operate better and drive
_ sustainable efficiency. AVEVA supports customers fchrbugh a trusted ecosystem that irfclydes 5,500
partners and 5,700 certified developers around the world. The company is headquartered in Cambridge,
UK, with over 6,500 employees and 90 offices in over 40 countries.

Learn more at

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

