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Tire manufacturing process: From Chemistry to Tire
TIRE MANUFACTURING PROCESS

Over 200 raw materials
go into tire's composition
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IN 2030

. 20 to 30%

of our revenues come from our activities
around and beyond tires



Michelin IN MOTION

OUR STRATEGY
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THINK - START - ROLL OUT

DIGITAL
DEMONSTRATOR LOT 1

DATA FOUNDATION
DATA DRIVEN DECISION

LOT 2
DATALAKE & ANALYTICS

INTRODUCTION OF Al
UNDERSTAND AND NEXT STEP

ANTICIPATE FUTURE
EXPLORE Al PLATFORMS
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AT THE HEART OF A GLOBAL TRANSFORMATION

SOLUTION COMPETENCIES USAGE DEPLOYEMENT

6 DIGITAL LEADING TEAMS IN 6

COLLABORATION/MOBILITY g USE CASE CATALOG
DATA COLLECTION BUSINESS TRANSFORMATION NETWORK ANIMATION
DATA ANALYZE 1Dl6l TA:A’E‘T’SI‘;(',”AP PER GOOD PRACTICES CAPTATION
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FOCUS ON THE SOLUTION

LOT 1 LOT 2 +

’
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Capture more Data,
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DataStore DataWarehouse

. .Pl Syste!'n Non uniformized data Uniformized data Modelize, Anticipate,
« Data-acquisition & « live » dashboard Local reports Standardized reports Adapt...
5‘\‘35 D
Collaborative and mobility tools MICHELIN

Bring & collect data from operation to increase their autonomy
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@ Challenge

*Up to 7 new installations/upgrades per month

How to deploy *On Premise Secure Solution

in 3 years WTaal=r A ° Standard installation on heterogeneous
architectures

* Migration of historical Pl system
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How we succeed

Solution

* Design adapted to plant configuration

 Secure design (gMSA, Kerberos)
* Standard installation
* Description of installation process done internally (installation guide)

* Setup automatic deployment

@9

* Automate the validation testing procedure. X
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¢ — Installation
o
. Benefits
How we * Installation reduced from 15 days to 2 days
Succeed * 80% automated (manual operations and errors
eliminated)

* From 50% to +90% of results conformity

* On time scheduling despite COVID and semiconductor
shortage

* Robust Deployment framework and procedure W
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SOLUTION COMPETENCIES USAGE DEPLOYEMENT

6 DIGITAL LEADING TEAMS IN 6

USE CASE CATALOG
H O W W e COLLABORATION/MOBILITY EACTORIES
a C C e | e ra t e DATA COLLECTION BUSINESS TRANSFORMATION NETWORK ANIMATION
1 DIGITAL ROADMAP PER
GOOD PRACTICES CAPTATION
u S a g e S DATA ANALYZE FACTORY
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AT THE HEART OF THE ORGANIZATION

MICHELIN
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Establish the foundations for data governance

Challenge

Define a Data Model that can:

* Adapt to Michelin Process range
(Continuous, semi-continuous, discrete,
storage...)

* Be easily deployed by Local data manager.

* Permit data aggregation and comparison.

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

Our Solution

Build a method with strong rules:

* Primary model is Asset centric (Based on physical
assets).

* Tag Naming and model are based on well distributed
standards and Pl Asset Framework Templates

Develop a tool to support this method. Deploy and
train all users on this tool.

o9
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Data Structuration

Workflow

Each site make an accurate definition of

their assets using standard organization
rules (Data Preparation) into an
Equipment Definition File

Workshop

=

Link the equipment model to Organizational
and Functional Referential

Pref Body
‘ ‘ ‘ L1_Process_Cell ‘L27Unit ‘BﬁModule ‘Lzu:omponem Description
GO_RT Atelier RT
UGO RT DMB_01 DMB #01
uGo RT DMB_01 DMB_01 U DMB #01
UGo RT DMB_01 DMB_01_U 00_DER_FM DMB_01_Déroulel
uGD RT DMB_01 DMB_01_U 01_DECAL DMB_01_Ens Déc:
UGO RT DMB_01 DMB_01 U 02 BRO DMB_01_BROSSAG
uGo RT DMB_01 DMB_01_U 03_BEC DMB_01_Bac eau

Prefi Body

‘ ‘ L1_Process_Cell {L2_Unit ‘I_’LModule L4_Component | Description

uGo _RT Atelier RT . . .
— Link each asset of the model to multiple site
uGo_RT DMB_01 DMB_01_U DMB #01

UGO RT DMB_01 DMB_01 U 00_DER_FM DMB_01_Déroulel

UGO RT DMB_01 DMB_01 U 01_DECAL DMB :

UGD RT DMB_01 DMBOLU 02 BRO DMB_01_BROSSA( d a ta S O u rc e S

uGo_RT DMB_01 DMB_01_U 03_BEC DMB_01_Bac eau

Then each Assets is associated to local and

standard Templates

\rﬁ""':;-w
e
,»’—"‘“‘y

\ l‘d

|

A S & & &
gle 35|80 g|0l2lQ
g2 2 2R Ry

Template: TPL_ASSM_L3_CX_Cut_Module

Template: TPL_PREP_L3_Conv

& Attribute_In

() Template: _ TPLGA_Test_Generic

& Attribute_In_Same_Name_Cfg1

& Attribute_In_Same_Name_Cfg2

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

* Pl Connector

* Pl Adapters
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Publish All DA points using our Tag
naming specification

Data Structuration

7]

FHERR e

Server Name Stored Values  Point S
T h f' I 1 t M d I b S1DSIDIPIDAA  NCA.MX MX2.ZB.GR02.ZB02_MI01 Chamber.00.|1A_Probe1_Drop DoorTemperature Realtime data  S24_U
e I n a e q u I p l I l e n 0 e Ca n n OW e P S1DSIDIIPIDAA  NCAMXMX2.78.GR02.ZB02_MI0T Chamber 00.1A_Probe1_Lateral Temperature Realtime data  524_UJ
5 S1DSIDIPIDAA  NCA.MX.M¥2.ZB.GR02.ZB02_MI01 Chamber.00.1A_ProbeZ_DropDoorTemperature Realtime data 524 U
I M h S1DSIDIPIDAA  NCA.MX MX2.ZB.GR02.ZB02_MI01 Chamber.00.1A_Probe?_Lateral Temperature Realtime data  524_U
p I S e P S1DSIDIPIDAA - NCAMX MX2 ZB GRO2 ZB02_WMO1 Mix_Cycle 00 AbnomalMix_TemperatureRequested Realtime data  524_UJ
5 S1DSIDIPIDAA  NCA.MX.M¥2.ZB.GR02.ZB02_WMO01.Mx_Cycle.00. NomalMix_TemperatureRequested Realtime data 524 U
Prefix Body STDSIDIIPIDAA  NCAMX.MX2.ZB.GROZ2.ZB02_WWO01.Mix_Temperature.00.1A_Temperature_WW Realtime data  524_U
) . S1DSIDIIPIDAA  NCAMX MX2.7B GR02.ZB02_WW01.Mix_Temperature.00.Maximum Realtime data  524_UJ
5 5 - | 1-Process_Cell 712 Unit ~ R - | - Ccmronent_ | Deseiiption P 1] SDSIDIPIDAS  NCAMX MX2.28 GRO2.ZB02_WWOT Mix_Temperature,00.Temperaiure_Average Realtime data 524U
UGO RT Atelier RT
UGo RT DMB_01 DMB #01
UGo RT DMB_01 DMB_01_U DMB 201
UGo RT DMB_01 DMB_01_U 00_DER_FM DMB_01_Déroulel
UGO RT DMB_01 DMB_01 U 01_DECAL DMB_01_Ens Dec:
UGo RT DMB_01 DMB_01_U 02_BRO DMB_01_BROSSAC
UGo_RT DMB_01 DMB_01_U 03_BEC DMB_01_Bac eau

Publish the Templates and Trees

into Pl Asset Framework
Using our proprietary tool and PI-Builder e e o e e

we can then:..come

Master P1 Buider 710 | Equipment Model | Generic Tempiates | High Level Templates | Took |

1 Refresh PT Buider

2 Generate Enumeration Set

3 AF Templates
I Generic Tempiates

I™ Equipment Templates

I™" Regroupment Tempistes

I an

Generate Templates | =

4 Data Archive points

Generate PI Points =

I Regenerate All ScanClasses

o
=

=

=

=
=

5 AF/BI Datatables

I™ Asset Name Resolution
I P1 Tag Name Resclution
I Energy Counter Table
I Appication Code

I an

Generate Tables =

V' Creste XML Fies

6 AF Trees
I™ Gonfiguration Tree
I Energy Tree
I Equipment Tree
I” SteRoot Tree
I™ Global Roct Tree
I Regroupment Tree
I an

Generate Trees =

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

G 52_Q2_RAB_DRUM
- @ Clc_s3
G CoEx_0s
(@ COEX_KPI_DS
(7 COEX_ACC_05
(@ COEX_ALIM_0S
~ () COEX_COND_05
& WINDUP_01
(= @ WINDUP_02
i @ Cylinder
i () ENCODER
b G KPI_WindUp_02

- ([ COEX_CX_05

Exduded attributes are hidden.

Fitter

[# t[m/¢ /8 name

& Value

E @ O

&F Mlert_Description

]

& Bobbin_Number

@ Template: TPL_PREP_L.3_WindUp_Var_WS_Local

&F Mlert_plarm_Tdentifier

R =1 REFERENCE _TEMPLATE VERSION D1

Vi

12345

ENROULAGE BOBINE

21

Publish Assets and Points Referential into -
our Factory Data ware

MICHELIN
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Data Structuration

Result is a fully Functional Database describing the
assets and their live data

Y \\S3DSIDIPITRAINYS3D_Data_Analyst V7 - PI System Explorer

File Search View Go Tools Help

(@) Database (] Query Date + ® @& O Back

H, CheckIn ¥} v [&]Refresh '@ NewElement + = Mew Attribute

Elements

Cnt_CoEx05_WindUpD1

(& Elements
 _PRIMARY L1 EQUIPMENT
6 'CORFIGIRATION

(§ ENERGY_SITE_ROOT

5 EQUIPMENT

(9 EQUIPMENT_SITE_ROOT

( ASSM_PL

S () HOT_PREP

E- ) COEX_0S

(5 COEX_KPI_0S
() COEX_ACC_0S
(5 COEX_ALIM_05
(5 COEX_COND_05
S (1 WINDUP_01
£ Cnt_CoEx05_WindUp01

& WINDUP_02

(J COEX_CX_05

() COEX_EXT_O0S

( COEX_PLC_Moritoring_05
() COEX_REF_05

40 COEX_06

& UTL_FT

(2}, Element Searches

Excluded attributes are hidden.

General ChidElements Atfributes Ports  Analyses Notification Rules Version

Bl 3 Template: __TPLG_F2_HEADER
B K = CODE_TAG_BODY
B K =] CODE_TAG_FULL
B =1 CODE_TAG_KEY_ELEMENT_NAME
B K =] BLEMENT_SETUP

B R =1 sIE_AcTvITY

R =1 REFERENCE_TEMPLATE_01

R =] REFERENCE_TEMPLATE_VERSION_01

& Totalizer_k\Wh

& Totalizer_k\Wh_aggr_th
<% Totalizer_kWh_aggr_8h
<% Totalizer_kWh_aggr_12h

Totalizer_k\Wh_aggr_2-
&F lizer_kwh 4h

<7 Gen_Totalizer

() Elements

&F Gen_Totalizer_Date

[={ Event Frames

&F Increment

[ Library

&F Measure

wn Unit of Measure

&¥ Prev_Val_Gen_Totalizer

& Contacts

R =] REFERENCE_TEMPLATE_02

2% Management

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

rE|
2| R Name 4| Value & ‘ ~
| =1 DESCRIPTION
=1 ELEMENT_NAME Cnt_CoEx05_WindUp01
=1 PARENT_NAME Cnt_Flec_Distrib_Hot_Prep

UTIL_FT ELECTRICITY.Cnt_CoEx05_WindUp01.00.00

EUR.FR.S30.UTIL_FT ELECTRICITY.Cnt_CoEx05_WindUp01.00.00
$30800.1.2.0.0
__TPLGF_ELEC_COUNTER |Var 1_Consumption, __TPLGF_GEN_TOTALIZER|Var2...

MAIN

B (§ Template: TPLGF_ENRG_F2_ELEC_COUNTER_TPL_ELEC_COUNTER Var1_Consumption-Var2_Flow_by_hour

__TPLGF_FLEC_COUNTER
Vi1

126,1101744 kiWh
1,05918181 kih
7,83812428 kivh
11,8615389 kivh

23,6706753 kWh

: TPLGF_ENRG_F2_GEN_TOTALIZER TPL_ELEC_COUNTER _Var1_Consumption-Var2_Flow_by_hour

126110,1744
2022-05-02T18:23:00
22,2077789
1935,50085 W
126087,9667

__TPLGF_GEN_TOTALIZER

These assets can now be used as a base

for:

* Reporting (Datalink, Pl Integrator)

* Visualization (Pl Vision)

* Analytics templates

* Use cases templates

€

Analytics

O

Pl Integrators

@

> Applications
Pl System Access

P~

(00)

Pl DataLink Reporting
Asset Fre
Data Archive F»
Pl Vision @

Monitoring

o]

e
Event Frames -::;-; \'J—l:'.:l
= l:l--':'--l:l

+6000 Displays

+400 OOO/day

+2 000 000 Tags

MICHELIN
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... More than 65 Use Cases &ﬁ) +8 000 W
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Use case: Automated maintenance request

Objective

* When a machine fails, operator request an
intervention connecting on a maintenance
management solution. (No value Added)

What does the Use case

* Automate Service Request to IBM Maximo
maintenance Application (BMA) from triggers and
analyzes

Benefits
= 30% of Service Requests automated

MICHELIN

L |
—
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Use case: Machine cycle time

Objective

 Monitor machines cycle time to detect loss of ik
production capacity faster. :

What does the Use case

» Measure cycle time in floor PLC or calculate it
using Pl analysis or external computing solution
(Python...)

» Show cycle time evolution to operators
» Add context data to build Bl reports

Benefits

* |dentify bottlenecks - Production capacity
increase

MICHELIN

L |
—
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Use case: Energy efficiency

Objective

* Identify lever to reduce our energy
consumption and leaks.

What does the Use case

= Connected energy counters to display

dashboard S——
= Add context data to build Bl reports o
+ Definition of a golden batch by recipe T
(deviations detection) it
Benefits A N AA AN AL N s

* Up to 10% energy reduction

MICHELIN

L |
—
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Event Framli‘
+6000

Displays +400 000

EF per day .;’.:—-*:-zéz::.

+2 000 000
7 Tags
+8 000 ,g(@@ﬁ
MICHELIN
+800
70 Interfaces

Plants +800 -‘:.—

P}E}/] Virtual Machines
m Bl

}%@9%

MICHELIN
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Assets availability Maintenance reactivity

Energy usage

_ Product Quality Up to 10% reduction
,g(&‘ﬁ
What we

MICHELIN
improved? Less Non Value Added actions Water consumption

0 ,
30% of service requests automated 10% reduction

Quicker analysis Operator’s autonomy
Reduce production variability Mm

AV=VA




*From 70 sites to 1 « data-ocean »

*LOT1 robustness and high availability

LOT 2

Next steps

INTRODUCTION OF Al

UNDERSTAND AND NEXT STEP
ANTICIPATE FUTURE

Al PLATFORMS

2022 2023 2024

W

MICHELIN
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The team is there for your questions

Serge BOYER

* Serge.boyer@michelin.com

Frederic EYRAUD

* Frederic.eyraud@artechnologies.fr

Baptiste ANDRIEUX

* Baptiste.andrieux@cgi.com

Pierre-Etienne MARTIN

* Pierre-Etienne.martin@cgi.com

Pascal LEBRETON O

MICHELIN

* Pascal.lebreton@cgi.com
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