Enhancing Manufacturing
Decision-Making Process
through Real Time KPI

Presented by Thomas Forest 2 “MICHELIN
Tech. Support by Josian Escorne >
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Agenda

 About Michelin — petrochemicals BU
* Business Challenge

* Applications and User Case / How the Pl System was
Applied

* Why we’ve invested in Pl Infrastructure
2015 Success
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Michelin — Petrochemicals BU

* Michelin is a world leader in Tires Manufacturing,
* Michelin owns 2 (3 soon) elastomers manufacturing plants
— France / USA / Indonesia

* Advanced, highly technical polymers...
— ... hence challenging to produce
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Michelin — Bassens Plant

 Bassens plant:
| — 375 employees

| — Integrated
platform (utilities,
manufacturing...)

— Manufacturing
model: use of
visual
management
promoting
operators
accountability
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Business challenge

* Our Major Challenge is to
— Produce highly innovative products at constant quality

Changes and
Agility

Stability

— Ensure efficient and maximal throughput
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Operating Challenge

 Two powerful entities... that do not connect properly

* Petrochemicals operator: « DCS/SIS, for 1 operator:

— OS: brain v2015 — 2000 TAGS
— 90.10° neurons — 200 control loops
— 2 stereoscopic eyes — BUS, 4-20mA...

* Too many real time data

e WHAT IS IMPORTANT NOW ?
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Operating Solution

 Two powerful entities connected through Pl Infrastructure

— facilitate human judgment within limited time

— present large amounts of relevant data in a small space

— computers perform most of the analyses

— enhance our ability to recognize patterns, to find relevant relationships
— monitor real time events for warning signs

Take the right decision at the right N, a

H g
time S q
Id Device:

Successful connection !

@ osisot. EMEA USERS CONFERENCE 2015 © Copyright 2015 OSlsoft, LLC



Structured and

Let’s see how it looks I|ke in our plants integrated data

Pl Manual Logger using Pl
used by process infrastructure
engineers Pl WebParts
- used by managers
P
rocess DCS opC l
\ Pl WebParts with
Pl ActiveView
Powerhouse SCADA o 3??3 = used by operators
‘ ————
LIMS & T
\ | Pl ProcessBook
OPC Pl System ServN | used by engineers
Package PLC Pl Data Archive LEE and operators
Microsoft SQL
Pl Asset Framework |
Pl WebParts P SQC « Ty Visual Basic

Microsoft SharePoint (statistical quality control)
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Who does What ?

e Definition of monitored parameters
— Process engineer + Operator
— Based on production referential and WIN FOCUS

* Pl Infrastructure management — Hardware
— Automation engineers

* Pl data management and tool creations
— Process engineer + Process Control engineer

@ osisot. EMEA USERS CONFERENCE 2015 © Copyright 2015 OSisoft, LLC 9



Example of Production Dashboard

| System

| Monomer Rate (lb/min)
| Polymerization Rate
| (Ib rubber/h)

| Monomer Concentration
| Setpoint (%)

Concentration Solids (%) Conc 1
T-5A | T-5B | T-5G | T-5K
22.0 | 33.0 | 35.0 | 45.9

Blend Tank Level (%)

Stripper Train

Stripper Feed Rate (lb/h)

Primary Bottoms
Temperature (°F)

Crumb Tank Level (%)

Finishing Line

@ osisot. EMEA USERS CONFERENCE 2015 © Copyright 2015 OSIsoft, LLC 10



Inventory Management

 Additive |

D-60A
D-61A

D-686
D-680
D-68M
D-155M
D-7A
D-618
D-628
D-630
D-6A
TBD

eparation Summary Creation Date: 16-Sep-2013

Edition Date. 19-Sep-2013

Vessel

| Purity

Density | Level

(%) (Ib/gal) | (%)

Mix
Run

Mix/Run
Mix/Run
Mix

Run
Run
Run

Mix

Run
Mix/Run
Run

7.18

21.2
24.9

28.1
36.8
5.5
82.0
62.1
514
0.0
64.0
47.5

Days
to 10%

4.2

6.9
62.7

25.5
31.8
224 .3

9.0
9.3

0.6

Alerts when new
makeups are due

Highlights out-of-tolerance makeups
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Production Visual Management

[ 215

System ‘ East Pelletizer
Total bales consumed this hour 0
Total bales consumed last hour 0
Rerun bales target from TQO (bales/h) 10

One can see the dashboard early in
the morning and immediately know

Bales feed target set on East Pelletizer (bales/h) -

Crumb flow rate to East Pelletizer (gpm) last night’s performance.

Crumb pump motor run status

East Pelletizer motor run status

Head temperature (°F)

(The dashboard answers simple )
questions to speed up
troubleshooting for low rerun.

Head pressure (psig)

11PM-12AM-
10 PM-11 PM _
9PM-10 PM -

Line 1 baler rate (Ib/h)
Line 7 baler rate (Ib/h)
‘eed rate (Ib/h)
Tite: East Palletizer Pedormance Creation Date: 29-Aug-2014
Author B. Lucas Edtion Date: 3012014

We see missed rerun associated

\ with motor downtime. /

n
>
w
m
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Visual Management near the operator

(Operators at this post are physically )
near Line 1 so they know when Line 1
goes down and can lower the rerun

rate. Now they can see when Line 2
goes down and can cut the rerun rate

\ during its downtime too. J
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Quality Visual Management

Unit 1

viscosity (dL/g) - mixer (%)

- finished product (%)
f | Current value

] 7
Current value - mixer (%)

viscosity (dL/g)

Current value - finished product (%) | Target value
| Target value | | in / Max sped
Jabal Min / Max spec
Target value | / P
Min / Max sped

- stripper

%)
o
>
i
o
o
<L

- finished product

finished product (phe)

| Temperature (°F) || Current value
2
| Temperature (°F) || Target value stripper (ppm)
Min / Max spec
| Temperature (°F) |

- polymerization (%) Current value - finished product (%)

_ || Target value

- stripper feed pump (%) Min / Max spec

© Copyright 2015 OSlsoft, LLC 14

@OSIsoft, EMEA USERS CONFERENCE 2015



Real Time SPC (quality control)

UL Mber Sampla = MU (odhidasta)

10 Value ] 13 Value
USULSL USULY
Sigma Sigma
0 Cpic 0 Cpk

[ | el Ja.

Orange informs the operator [easosom, | BELL
that it's statistically time to
make a corrective action

UL5 Bels Sample - MU= (lndhidiale]

Green tells the operator
they are performing well

- Red is outside of control limits,
S but can still be within specification
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Why we’ve invested in Pl Infrastructure? (1/4)

Firewall

ancestor Telegraph Telephon

IT

é Before 1800 M

It’s in metal
It’'s round
It spins

@ Centrifugal pumps

osisot. EMEA USERS CONFERENCE 2015 © Copyright 2015 OSlsoft, LLC 16



Why we’ve invested in Pl Infrastructure? (2/4)

Enigma

E—————

| Transistor and
2"d computer
generation

IT

It’s still in metal
It’s still round
It still spins

Centrifugal pumps l

@
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Why we’ve invested in Pl Infrastructure? (3/4)

GI(S

NEI"

E nu 3“1‘7”—-'3"

- M“E“’MAMAMMENIEIE;AN

nmm[ IG'"F“RMA"""S‘““,E:?L

“"“""Sfff:‘:.?:::DATA i

Big Data, virtualization,
everyone connected

IT

Personal
Computer

It's me!

2010 % 2100 h

©
N
ol
w

Bl ey

' ; 7V! Guess what?
,, It’s... in metal
» It’s... round
“ It... spins

| bet: metal, round, that
spins!

@ Centrifugal pumps
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Why we’ve invested in Pl Infrastructure? (4/4)

e 2015 =2Investing in IT and Pl infrastructure is clever and

efficient
1 Pump IT/OSI
* CAPEX:10k€ x 4 = 40kE .
* High resource involvement for installation: .
process, engineering, autom, construction,
operators... .

* Gain: local rate and pressure increase
* Limits: tons of metal and concrete around
the equipment .

+2 - 5%

> 1M€ CAPEX

a

40k€ " licences, server, AF, HMI....
Low resource involvement for
installation: process control, autom.
Gain: impact on the whole business
from real time KPI to unit throughput
increase / IPl decrease

Limit: our imagination

Proper use of IT and

throughput
I
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2015 Success (1/4)

 Feb 2015 =-2000tons vs plan = July 2015 = at plan
— +2000 tons produced above unit « normal » throughput ~ +2,5%
Reaction Start-Up time to On-Spec consistently decreased by 20 — 30%

Pl benefits: fast failure analysis, efficient troubleshooting, real time monitoring, reactivity by
drastically reducing the time required to analyze / validate final product quality

«  Off-Spec material recycling capacity + 30 — 40%

Pl benefits: real time monitoring, increase of recycling pump throughput inside quality
specification

— Fast implementation < 2 days FTE work

Integrated Inventory Management, connecting material quantity inside the unit’s vessels with the ERP
— raw materials including Solvent, production units, vessels

— Pl Benefits: easy mass balance with AF and volume - rate discrepancies highlight
— Fast implementation < 5 days FTE work
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2015 Success (2/4)

* Energy Management
 Scope
— ™70 Heat Exchangers
— 4 steam sources
— > 350 equations
* Challenge

— Help operator to monitor and optimize, in real time, the
unit steam consumption
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2015 Success (3/4)

x B Ui vapeur FUN - Calculs 2015 V4 19-05-2015 - D2 - WAXism I Microsoft Excel T e e
. E
n e r i A jse en page  Formules : Guision  Affichage  Développeur  Compléments | PIDatalink | PIBuilder

Management B3 % OBE B RME @

Explorer Comparer | Rechercher Filtre  Propriétés | Mise
- - dractif aj

actuelle ive - | compressée: ées - datées | calcu
befo re AF valeur unique e Caleul Evénements Rechercher Propriétés | Mise a jour|  Ressources

* Never been ableto |~
successfully
modelize and
monitor steam
consumption of
production units

e Limited by Excel,
VB... reliability,
versioning and
complexity

M 4 » M| Hetorique | Vapeur Nord ~Base _ ¥J [Te |
prét | Moyenne :338 b (non vides) : 14 Somme :47.29 |[BH|[0 @ 10% (-
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2015 Success (4/4

Energy Management with AF
— 1FTE week work
— Real time monitoring
— Easy KPI

el {=H|

oF E0) @)=
Not

Optimized

Real time monitoring

21/09/2015 03:24:34

\.

\PISERVEUR\Bilan Energie UB - PI System E:

Fichier  Afficher Aller Qutils

Aide
@ Base de données [® Date de requéte ~ @ & | @ Précédent ©

H, Archiver 2 « ¢l Actualiser @ Nouveau gabarit ~ iz Nouveau gabarit d'attribut

Bibliothéque

Echangeur

“@ Bilan Energie UB
2~ (1 catégories
- [8] Catégories d'analyse
Catégories de |'attribut
(&) Catégories d'élément
Catégories de type de référence
-~ (B Catégories de tableau
=- @ Gabarits
% Gabarits d'élément
- o E
G4 Mesure débit vapeur
- "M@ Gabarits de cadre d'événements
[ Gabarits de modzle
i Gabarits de transfer
@ Jeux d'énumération
- 't Types de référence
- [ Tables
[ Connexions de tables

-

BB

-

Général | Gabarits d'attribut | Forts | Gabarits d* analyse|

Ftrer » -]

# 1% Nom 2 Description | Valeur par défaut & ‘
{5 Débre D

=g Facteur de conversion pour unité 1
Template for
|=g Propriétés a prendre en compte a
1= Température de Sortie Q re pet|t|Ve
5 Température Entrée 1] .
calculations

=4 Vapeur Calculee at/h

Fichier Modifier Afficheg

Eléments

& Cléments
@ 01- UB1
(@ 01- EPURATIONS
| @ @ coos
- @ €D023

@ EDO3S
@ EDO36

UG G QFFeFHFTFH T

20- BILAN
Recherches d'élément

n®
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Aller Outils Aide

W Base de données ™ Date de requéte ~ ® & O Précédent 0 W, Archiver 2 v &) Actualiser & Nouvel élément ~

Nouvel attribut
|[20- B1LAN
| Général | Eléments enfonts| Attributs |ports | Analyses | version

'Fﬂl(‘f
/7 t B¢ Nom

< Valeur

1) CONSOMMATION PAR BILAN

[ < PRODUCTION VAPEUR TOTALE

-

Data optimization through organization

~

Organized architecture bring progress
and efficiency !
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Summary

“Pl is not a nice-to-have technician-centric soft, Pl is a
Business Improvement Tool .”

“There is nor fortune, neither fate, in my business. There are

facts, physics and concrete intelligent technologies.” 3‘%

S MICHELIN

4 A better way forward

BUSINESS CHALLENGES SOLUTION

"~

RESULTS AND BENEFITS

. Increase level 2 — 3 applications . Fast implementation of Business /
. Increase units throughput to meet skills within production site Result-oriented tools, low resource
increasing demand demand
. Reduce energy costs . Apply Michelin Manufacturing
. . Model / Lean Manufacturing and c Efficiency through data structure
o Develop agility and reactivity to S e
. . . Sustainability Model and organization
adapt to innovative, sensible,
elastomers quality
. Leverage Pl System infrastructure: . Very rapid payback and results

Pl AF, Pl ProcessBook, Pl Datalink
and Pl WebParts, as foundation for

i . 15H1: +2.000 tons produced against
further improvements

plan
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Contact Information

Thomas Forest

thomas.forest@fr.michelin.com
Manufacturing Process Mgr
Michelin

Josian Escorne

josian.escorne@fr.michelin.com
Central Process Engineer
Michelin
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Questions Please don’t forget to...

Complete the Online Survey
for this session

Please wait for the microphone
before asking your questions

State your
name & company

*link not yet provided
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2argLCH B

Danke |
Merci Gracias
Thank You
HOhES
Cnacunbo Obrigado
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