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A key component of the Michelin
Datalnfrastructure

Ludovic Lonjon & Fréderic Chaffraix
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Agenda

* Michelin’s at a glance
 Architecture supporting our Digital Journey

 Leverage Pl system in our context
* Asset Management
* Discrete manufacturing contextualization

« Results and Business impact
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A complex Manufacturing process achieved
In about 150 units

TIRE MANUFACTURING PROCESS

Over 200 raw materials
go into tire's composition

agencel®d
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Michelin’s Industry has started its
digitalization journey

Digitalisation as a lever to the
Excellent Factory

Industriskzators.

Em
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b
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* Digital Tour Team workshops and

analysis with consulting *  Applicability to Michelin

*  Digital diagnostic in 3 activities (UMO * Impact and value creation

s , A 6 months Digital Tour to

Investment needed

*  Landscaping survey in 16 activities

define the roadmap

meetings with experts * Implementation complexity

OSlsoft.
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The architecture strategy is adapted to
accelerate value creation

Data infrastructure Data usage

I

FRBE ATV
PLM ERP, SCM

Creation of a

Digital Platform
Maintenance MODERN DATA APPLICATIONS n § 1 to support
R Inventory / Flow Plant Data @ o 'h business case
ENlad] g —y
E o O] around Data
uality
Production !
Connectivity —— EDGE ANALYTICS
e S— o ﬁ-: Pl
PLC PLC = | PLC = ARINGSa-
R I B

LC LC o L ]
i, =
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The Digital Platform V1 provide a set of capabilities to

support Top Down and Bottom Up approach

Artificial Intelligence
Corporate Data Lake Run Al to find models, paterns or
understanding

Plant Data Lake

Business Intelligence Reporting,
indicators, standardized root
cause analysis

MES
Cleanse Compute
Contextualize
Data exploration
Collecte o, Prepare for =ata exploration
SCADA / DCS Integrate @ inpsight Explore data, find trends, use

advanced analytic tools

=T A

Real time vizualisation

MACHINE B - - .
Monitoring, real time information
on product and process
Common data assets ..w
OSlsoft.
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The Digital Platform V1 provide a set of capabilities to
support Top Down and Bottom Up approach

Artificial Intelligence
Run Al to find models, paterns or
understanding

ORACLE  Corporate Data Lake

Plant Data Lake MicroStrategy
talen Business Intelligence Reporting,
- g ‘opendata IH t?!?ﬂ indicators, standardized root cause
analysis
MES Cleanse ORACLE with Office 365 0"
ta!en s CompUte a3 co :: —. m Power BI
talen Contextualize = VR Y
-open data solutions Fo) Data exploration
SCADA / DCS Collecte @ OSl=oit. @ Pr.epa.re for Explore data, find trends, use
Integrate insight advanced analytic tools
—LoRaWAN | (7@, osi-.:. @® osi-oi.
i) i ORACLE
I =S Store Real time vizualisation
MACHINE m N ; " :
.” L @ OSl-ofi. Monitoring, real time information
—% UA H @ OSisoft. -I'@ - - on product and process

@ OSl=oft.

OSlsoft. Common data assets - Business initiatives
3 PIWorld sarceLona 2018 w




Data storage is adapted to technical constraints (Write/Access decoupling)
and business requirements (History / Product-Process Navigation)

4 Plant Data Lake \
Collecte Cleanse Compute Contextualize Prepare for
Integrate insight
Business Intelligence
3 Product Reporting, indicators,
* standardized root cause
Transaction analysis
MES based Compute and contextualize from time to asset to
event product
F Y
Data exploration

Explore data, find trends, use

/ A 4
%’ | Process advanced analytic tools

4
MACHINE
Store 1
r Y Real time vizualisation
Monitoring, real time
- information on product and
process

- Transaction
Time based PPR based -
based Time
storage storage
storage

SCADA / DCS

mifEiie
MACHINE
]

==}--d-Jol-lo-o  L\|[F-] BBHB| 8 — — "R

Time M ONS y  Productfamily
i . . Productchange,
: breakdown... 'aYa) ™\ Product type/cade

CE = My et
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A central Asset Template repository

DA Naming
Convention

Template Library
Template A Methodologie

Template B

Tools and

Template child

\_ T

|
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P|Wor|d BARCELONA 2018 #PIWorld  ©2018 OSlsoft, LLC 12



Leverage AF for asset management

Library TPL_ZB_ L2 MISECTION

@ OLS_SF_Develop_V3 ] General ‘ Attribute Templates |ports | Analy;is?
Templates

Fater

(@ __TPLR_INTERNAL_AF_SERVICES
(& __TPLR_LOCALIZATION 2167

(& __TPLR_NON_PRODUCTION_ASSET = & IdRecette
(& _TPLR_PRODUCTION_ASSET 08 | & mus
- 6§ _TPLB_PRODUCTION_ELEMENT_GROUPING :
S (& _TPLB_PRODUCTION_EQUIPMENT | & MeDetect
(@ _TPLS_L1_PROCESS_CELL B | ¢ Novelcamp

(& _TPLS_L2_UNIT
6 _TPL

__TPLG_7B_L2_HEADER
(% TPL_ZB_L2_BM_SECTION

B @Te

&) CNT_ELEC_7B22MI1_430G1
&) CNT_ELEC_7B22MI2_430G2

(@ TPL_ZB_L2_HA_SECTION '
(@ TPL_28_L2_HF_SECTION ‘i Equipment : ZB21MI Equipment : ZB22MI
(@ TPL_ZB_L2_MI_SECTION
3_EQUIPMENT_MODULE
- (y _TPLS_LAY =
Event Frame Templates
Model Templates
- ‘% Transfer Templates

@, Enumeration Sets
‘?, Reference Types

(7 Elements

L Frrant Framac

16 kW
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Leverage EF for contextualization

Process
Value

BP1_Bobbin_Diameter ASSET 1

//f”\\/

Input

Materials

Product
Genealogy

OSlsoft.

EF P1

lcontext

: PI WOI’|d BARCELONA 2018

EF P2 EFP3 | ASSET 2
context context |
| |__EFP11 | |_EFP12
Attribute 1 context context
Attribute 2
Attribute 1
Attribute 2 Attribute 1
Attribute 2
Input product P2
Input product ... ™ Input product P2
Input product ...
- Output product P11
- Output product P12

—
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Leverage EF for contextualization

Fiter
B3 B4 Name 2..[04:56:16.6799926] ... Duration Start*
B F§ Tempite: Trigger BARCODE_VMIMAXK
B b= 2018-07-26 14:21:11.825MAXX14 . % 4:57:43,658 26/07
LI == 2018-07-26 16:03:42.608MANN01 l 0:15:37.56 26/07

LI == 2018-07-26 16:11:23.389MAXX13 \0210213,323 26/07 PrOdUCtlon Step Captured by
LI = 2018-07-26 16:15:01. 14 1MAXX12 DWKﬂ-&.O‘?S 26/07

H
| H
B 2018-07-26 16:18:19.092MAXX11 ' }|{-| 0:08:550¢3  26/07 EventFrame and Push to our dataware
H
H
f
i

LI == 2018-07-26 16:19:20.168MAX01 0:19:23,15 \ 26/07
0:10:25,054 M?
0:07:44,282 26/07,

|0:05:47,464 | 26/0

L == 2018-07-26 16:21:41.713MAXX13
LI = 2018-07-26 16:22:47.237MA12
LR = 2018-07-26 16:27;14.935MAXX11

L == 2018-07-26 16:30:31.519MA{12 |—| 0:36:22,587 26/07 «a '|'.‘
R e — o -iew2P  |fcREATEDATE |4 PROCESS_ID |4 sTE_AcTIVITY | SITE_CODE
33 LARD-18207-9BAB-9B032134 ARDO5.01.11 BDG (null} 26/07/18 17:40:36 26/07/18 17 Osisoft 26/07/18 17:50:3. EventFrame After insert trigger w/n N/A
34 RBRD-18207-9FAR-9F005228 ARD05.01.13 BDG (null) 26/07/18 17:34:08 26/07/18 17:41:53 Osiseft 26/07/18 EventFrame After insert trigger N/a N/A
35 RRD-18207-VTAB-V7024753 ARDOS.01.12 BDG {null) 26/07/18 17:35:32 26/07/18 17:40:48 Osiseft 26/07/18 EventFrame_After_ insert trigger N/a N/A
36 RARD-18207-9BAB-9B092131 ARD05.01.11 BDG (null) 26/07/18 17:34:43 26/07/18 17:40:36 Osisoft 26/07/18 EventFrame_After_insert trigger n/n N/R
37 LRD-18207-VTAB-V7024752 ARDO5.01.12 BDG (null} 26/07/18 17:32:54 26/07/18 17:35:32 Osisoft 26/07/18 17:40:37 EventFrame After insert trigger w/n N/A

38 RRD-12207-9BAB-9B03212% ARDO5.01.11 BDG {null) 26/07/18 17:31:46 26/07/18 17:34:43 QOszisoft 26/07/18 17:40:37 N/R N/R
39 ARD-12207-611505-451228112 0515 CURING n/a {null) 26/07/18 17:33:48 FDO 28/07/18 14:19:00 ( : ] ARD-TCAR ARD
40 RARD-18207-611505-45128113 0516 CURING n/a (null) 26/07/18 17:33:46 EDO 26/07/18 14:23:41 PRODUCTION_OPERATION _MATRI_Thu Jul 26 17:34:56 CDT 2018 ARD-TCAR ARD
41 RARD-18207-325573-3H825219 0520 CURING N/ (null) 26/07/18 17:33:41 EDO 26/07/18 14:16:40 PRODUCTION OPERATION MATRI Thu Jul 26 17:34:56 CDT 2018 ARD-TCAR ARD
42 MRD-12207-325573-3H216694 0513 CURING n/r {null) 26/07/18 17:33:41 EDO 26/07/18 14:18:00 PRODUCTION OPERATION MATRI Thu Jul 26 17:34:56 CDT 2018 ARD-ICAR ARD
43 ARD-12207-551735-4Z180422 0832 CURING n/a {null) 26/07/18 17:33:38 FDO 26/07/18 11:56:29 PRODUCTION_OPERATION MATRI Thu Jul 26 17:34:5& CDT 2018 ARD-TCAR ARD
44 RLRD-18207-551735-4Z181376 0631 CURING n/a (null) 26/07/18 17:33:38 EDO 26/07/18 11:56:29 PRODUCTION_OPERATION _MATRI_Thu Jul 26 17:34:56 CDT 2018 ARD-TCAR ARD
45 LRD-18207-325573-3H821512 0517 CURING N/ (null) 26/07/18 17:33:38 EDO 26/07/18 14:28:16 PRODUCTION OPERATION MATRI Thu Jul 26 17:34:56 CDT 2018 ARD-TCAR ARD

0OSlsoft.
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Multi-post tire building machine
with known cycle time drift

» Trends or shifts in performance
are often not recognized until
the previous day’s data can be
analyzed.

* Retrieval of historical cycle time
data is tedious and slow

7 oslsoft

: PI WO rl d BARCELONA 2018

Greenville SC - USA - US1

Tire Building - Cycle Time Monitoring

P1 AF for Equipment Model
Pl Vision for real time
visualization

e Pl allows us to monitor this data in
real time and retrieve historical
data almost instantaneously

* This will allow operators to
recognize and correct cycle time
issues in real time.

On 2 out of every 11 cycles we
were losing 4cmin or an
average of 0.72cmin per cycle.
Roughly a 3.5% degradation in
performance.

A 3.5% loss in cycle time on
this type of machine means
approximately 75 tires less per
shift

#PIWorld  ©2018 OSisoft, LLC
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Understand multifactor
correlation on a discrete
multistep process

» Upstream process paramaters
impact downstream results

* Finish product characteristics
are not aggregated with
upstream context

OSlsoft.

"3 PI\World earceLona 2018

Valladolid - Spain - VLD

Quality Monitoring

P1 AF for Equipment Model
Pl EF for Product/Operation
contact

* Pl allows us to monitor process
parameter in real times

* We push the data in the
datalake using PI Integrator

» We identify correlations
applying Advanced Analytics
tools on a dataset in dataware

1500 product and process
characteristics collected
along the production line

Multi-variable correlation

analysis available in real
timefor the quality technician

#PIWorld  ©2018 OSisoft, LLC
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Take Away

 Data driven approach first

* The magic tool does not exist, use software for its
capabilities

e Start with a toolset mastered by the teams

 Empower each contributor through a shared single
source of true : the data

* [t's a journey, and we're just at the beginning

0OSlsoft.
- Pi WOI"d BARCELONA 2018 #PIWorld  ©2018 OSlsoft, LLC 18



Questions?

Please walt for

the microphone & &

State your
name & company

9 Isoft

0Sls
"3 PI\World earceLona 2018

Please rate this session
In the mobile app!

Search —
“OSlsoft” in

your app store &

OSlsoft
PIWorld

# Download on the
¢ App Store

X GETITON
P> Google Play
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