Industrie 4.0
From data to information

how to build Imerys’ industrial digital
platform
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An introduction to Imerys

A world leader in mineral-based specialties, offering
high value-added solutions to many different industries,

ranging from process manufacturing to consumer goods.

We succeed through:

e Best-in-class operations, delivering commercial excellence
and market-driven innovation

e Astrong business model and value proposition

e Unrivalled technological and industrial processes,
solutions and leading positions in most
of our markets

e Understanding our customers’ applications

o Meeting ambitious targets for being
a responsible business
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Where we operate
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Key figures* - At a glance

&) (1) (18 Gl

Over 15,000 Sales €4.4bn 16,900 €761m

customers In 142 countries revenue employees EBITDA

() @9 ) @4

#1in 75% Americas APAC

of our businesses 28% of revenue 48% of revenue 24% of revenue

(*2021 figures)
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What we offer - Solutions for diverse markets

Imerys delivers value-added solutions that are formulated
to meet the technical specifications of each customer.

. _ Revenue by end market
The solutions contribute to the performance of

a multitude of products in three categories:
® Construction

1. Functional additives: added to the mineral ® Consumer
formulation of customers' products ® Iron & Steel
® Automotive
1. Mineral components: essential constituents @ Industry
in the formulation of customers’ products
® Paper
1. Process enablers: used in customers’ manufacturing
processes, but not present in the end product
These serve many industries such as construction
materials, mobile energy, steelmaking, agri-food,
automotive and cosmetics. Source: Imerys estimates based on 2021 revenue.
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What we offer

Within these industries, Imerys’ mineral specialties have a very large number of applications

Plastics, rubber, Paper
paints & ACS' & board

“’=~

Gloss and opacity in paints, Whiteness,
conductivity and opacity, gloss
lightweighting in plastics and pitch control

Ceramics &
sustainable
construction

>

Whiteness
and hardness

Filtration
& life sciences

.
L

Purification of liquids,
moisture absorption
and smoothness

Mobile
energy

Lifespan
and fast charging

Note: ' Adhesives, Caulks & Sealants
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Our commitments - Placing health and safety above all

e For the coming years, the objective is to focus on the further
development of our health and safety culture through our
new approach “Safer Together” and improve the systemic
approach to occupational health management

e Training is a priority and is delivered through many
communications channels

e Regular campaigns and events also keep health and safety
front of mind

e Health and Safety Charter, a framework for continuous
improvement, applies to all

200 1.19

sites deployed Imerys lost-time accidents per
Industrial Improvement million hours worked
I-Cube’ Program
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2.06

total injury
frequency rate

-17%

decrease in the total
injury frequency rate
from 2019
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Our commitments - Meeting our customers' needs

Your trusted mineral partner

We offer high-quality and high-performance products from
unique mines and plants.

A customer-facing portfolio, aligned with markets

A one-stop shop for mineral solutions

We offer in-depth knowledge of how to apply our products.

Ensuring safe use and handling

Information to ensure compliance with regulations
How to create business opportunities

Helping manage product and reputational risks

Innovation based on customer needs
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- Imerys' coordinated actions on
h 'p climate issues are recognized
ssaomemsenacnon DY the Carbon Disclosure

Project with a Level B.

Together with our different ratings and
indices available here these demonstrate
sustainability leadership that support our
customers.
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https://www.imerys.com/group/our-group/sustainability

Our commitments - Being a responsible company

At Imerys, we fulfill our role in society in a responsible way.

The technical expertise and innovative mindset of our people enable us to extract and transform minerals responsibly and in a
sustainable way over the long term.

EMPOWERING our people CARING for our planet BUILDING for the future

Increase women in senior Reduce CO, emissions Assess 40% of portfolio® against
management to 30% by 2022" (in tCO,/€) by 36% by 20302 sustainability criteria by 2022
oF 'Co%
N Safety SCIENCE m gf’@}\[ﬁ 0 Sustainable
BASED ] Devel t
) g:;nect & TARGETS Wd“_l‘nture PA the, eco Jg(?l? N7 evelopmen
DRIVING AVBITIOUS CORPORA WE SUPPORT
Notes: ' And fully implement the Group Diversity and Inclusion 3-year program; 2 Target approved by the Science Based Target initiative; 3 By revenue @

10 Ind 4.0 Flagship program IMERYS



SustainAgility - Our approach to sustainable development

In 2018, we launched a new sustainability program,
SustainAgility, with six pillars structured
into three key areas:

e We empower our people -
by making sure our employees and contractors stay healthy and
safe, nurturing their talent, and fostering a culture of inclusion

e We care for our planet -
by protecting the environment, using resources efficiently,
preserving biodiversity, and acting on climate change

e We build for the future -
by acting fairly and responsibly, ensuring responsible purchasing,
working with our communities and promoting sustainable
products.

Click here to watch

the Imerys
SustainAgility video.
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EMPOWERING
OUR PEOPLE

CARING FOR
OUR PLANET

Environmental
Stewardship

Product
Management

Business
Conduct

BUILDING FOR
THE FUTURE

SustainAgility is aligned with the United Nations’
Sustainable Development Goals (SDGs). @

IMERYS


https://youtu.be/ANDPezyfBUY
https://youtu.be/ANDPezyfBUY
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Imerys Industry 4.0 journey started in 2018 ST VA

Map existing internal initiatives and m m m m

a investigate Industry 4.0 solutions on —

. Intern working with 13
the market ; start benchmarking team (plants survey &
other companies (SG, ...) watch)

Select 4 P.OCS t? Alicante - Lompoc (2019) - Avezzano - Le Teil
start testing this (focus on Data Analytics)
new technologies
Our | merys Add 11 new POCs Drones - Fleet Management - Data analytics - Virtual
jou rn ey of 9 to generate Rea.lity - Mobility work - AG_V.- Predictive .
additional return maintenance - Computer vision - Remote expertise
Ind ustry 4.0 on experience (15 POC + 2 global initiatives)

Take benefit
from external

benchmarking
Q sl ko
successful POCs Awareness & skills
at Imerys level
& generate new

&,
To learn & launch, done with existing FTE, Corporate I3, Process, Mining & trainees & % of FTE in the BA (Process, Safety, Mining, Maintenance...) 0
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Flagship Site: a New Approach el

3
°
— Improvement £ o\J

iA N

14

1 site — Lixhe, Belgium - PM EMEA

<

A leading site that will enable us to:
|dentify priority needs & improvement levers
Deploy multiple solutions on a single site
Test and validate benefits
Lessons learned & roadblocks
Proof Of Value - impact to the business
Data platform construction

Flagship approach as an experiment to learn, validate impact and build the ‘heart’ of a data driven operations model
Ind 4.0 Flagship program
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4 Guiding Principles drive our IT/Digital Platform development @® rica 40

]
°
— Improvement £ \J

0 Single point of access. Avoid Data silos. Be able
to explore any industrial data from one point of

access.

i .

e Q Data & information Ownership. Own the information
@DH Imerys is producing. Who owns the semantic, owns
"Y' the information and defines its usage

RO”  Agnosticity. Avoid being Vendor Locked with a

« |-
A i, fullapproach.

e o ‘% Scalability. Sustain the ability to deploy
RT anywhere, anytime. Levers :

e Cloud based architecture

e Extensive communication capabilities.
Ability to communicate with legacy and brand
new devices whatever the vendors

e Ability to transform Data into Information.
Use of Imerys Standard & Repeatable Data
Models-objects to facilitate the creation of
Plant’s “digital twins”
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Fit for purpose / Fit for use

Fit for purpose : traditional solution providers (Aveva, C3Ai, Aspentech)
o translate at cloud level into proprietary information

Hyperscaler : looking for an end to end
o Google : translate at edge level with their bespoke Litmus edge
o Microsoft azure : translate at cloud level or OPC UA own modeling pipeline
o AWS: translate at cloud level own modeling pipeline or OPC UA own modeling
pipeline

Fit for use
o New protocols : MQTT sparkplug B or Apache Kafka
o Industrial standard : OPC UA
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IT/Digital Platform - What it looks like Stes  Cloud  [g®- it

Improvement

Industry
N

Shop floor sensors Universal collector and Local Digital Twin Cloud Digital Platform
and actuators |:> transformation Configuration |:> Expand models and services leveraging
Raw data Collect, enrich and publish Copy, Paste, Tweak, Perfo‘r.m PRISM technologies
\ (€] {
ol £
Industrial ' Data collector Edge Layer ] Cloud Layer aws
Automation (OT) & aggregator

,. |:> E E> |:> & a Data ’ ’
’ ))) <:| Hosted? each <:| <:| - —

Hosted on each plant

One for the group or one per region

plant
o Objectives : Objectives :
,f Objectives : collect - Control Operations - Perform Analytics
(o] data & transform it - Process optimization - Cross with financial Data

into information - - Train ML Model

- Feed other applications
- Central Repository for data models...

Industrial digital platform

17 Ind 4.0 Flagship program IMERYS



e o . . - Imerys_ g
IT/Digital Platform - How it scales to other sites o ik 340

10161, Centralized Digital Platform

LT
[ e e e e o e e e e e e e e e e o e e

1
Hb Data & analytics
5
Site 2 digital model I Ilg |
N

#
H Data
B‘% models

Cre
digital model

Site 4 !
Use Case Specific (Create proadlion
digitalmodel | [ L= —1 L o e e e e e e o e o e e o o o o - o — —
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IT/Digital Platform - How it scales to other sites P A0

Improvement

| OpenOPC Industrial
h Server

AWS
Quicksight

REST AP! PosigreSOL 53
GraphQL API relational
Db

UA modelling
tools

canfigure

3

ITIOT Software
Encineer

19

ElE
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read/
dawnload nodeset

II

Industrial gateway ]
]
;
1
1
)

(02¢
(C2D)
AWS loT Greengrass
Grofana
————TCP AWS Payload
OPCUA Y Ul
) Client TCP AWS Payloas———>
Strom Manager
aream
YNC:
Local Opencpcla
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* Imerys

Use case Edge : Monitoring e

Industry

88 Intern_Lixhe_Management_Dashboard / Filmlink ¢ <«

>
Liste Dashboards

Menu principal Filmlink trends dashboard

Dashboard KPI

C2 Feed FL1 Ligne FL1 C2 Feed FL2 Ligne FL2

C2 FL1 - L/min FL1 Ligne FL1-T/h C2FL2 - L/min FL2 Ligne FL2 - T/h

T/h 400 | —r— T/h

6
- | S | o i v -
200 | | 1 I ‘ ‘ "
| | =
| U
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1600 2000 00:00 04:00 08:00 12:00 1600 00:00  08:00 1600 20:00 00:00 04:00 1600 00:00  08:00
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o e P e [
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0 0 0
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Ind 4.0 Flagship program IMERYS




Use case edge and cloud :

88 C3 / Diagnostic DCS vr <«

Qualité predictions L1

m n n |} | |
1008 1013 1018 1023 1028 1033 1038 1043

== Quality

Quality

Machine learning

Qualité predictions L2 Qualité predictions L3

150
10.0

SUWHFH nll H

994 999 1004 1009 1014 1019 1024 1029 1034
== Quality

actuel vs - Ligne 3

actuelvsr - Ligne 2

comparaison actuel vs recommendation - Ligne 1

14:00 15:00 16:00

11:00 12:00 13:00 14:00 15:00 16:00 11:00

12:00 13:00

14:00 15:00 16:00 11:00 12:00 13:00
== corrected_s == recommendation == corrected_recommendation

== recommendation == corrected_recommendation -—

== valeur actuelle == valeur consigne

== valeur actuelle == valeur consigne

== valeur actuelle == valeur consigne

Grade L1

S LU

11:00 12:00 13:00 14:.00 15:00 16:00 11:00

hangement C87 €90 C90 Carbilux CH90  C87  CH60 hangement C87
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Grade L3

s LU

11:00 12:00 13:00 14:00 15:00 16:00
—

Grade L2

12:00 13:.00 14:00 15:00 16:00
—
hangement C87 c90 €90 Carbilux CHI0  C87  CH60

c90 €90 Carbilux CH0  C87  CH60

Panel Title

- Industrial
Improvement

Qualité predictions L4

LN | n
100.0 101.0 103.0
== Quality

comparaison actuel vs recommendation - Ligne 4

11:00 12:00 13:00 14:00 15:00 16:00

— == corrected_r

== valeur actuelle == valeur consigne
Grade L4

i L]

11:00 12:00 13:00 14:00 15:00 16:00

hangement C87 €90 C90 Carbilux CH90  C87  CH60
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IT/OT Digital Platform : What it provides

%@

Imerys
Industrial

Improvement £ '

> a
g 4 ':f N
TelJS

Legacy systems

* Planned to substitute to previous industrial architecture
and traditional solutions.

Data Platform

* the Industrial Process Data Platform foundation :

Provide universal data understanding for all Imerys
sites

* Created of a first shared and centralized Library of
Object Models for Imerys

* Autonomy

* Make or buy
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Thank you for your attention

Visit www.imerys.com for more information.

Or connect with us:

O @imerys

@ www.linkedin.com/company/imerys/

o www.facebook.com/imerysgroup/
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