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Jan Spijkerman

Manager
Manufacturing IT

jan.spijkerman@avebe.com

Justin Lambeck

Engineer
Manufacturing IT

justin.lambeck@avebe.com

ProjectengineerICT

Project managerICT

Manager
Manufacturing IT
Business & IT . MES, .

Operational Intelligence
& Process Automation

- Chemical Engineering/Background

- Since August 2018 @ MIT

- Application contact / Admin
for the Pl System & TrendMiner
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Avebe

Feedback
&

Strategic

Questions Journey
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Innovation by nature £ \vw avebe.com
since 1919 Short introduction movie







About us

Established in 1919

- An international cooperative of starch
potato growers

- Approximately 2300 members
HQ in Veendam, the Netherlands

- Production facilities in Northwest Europe
Global sales organisation

- Approximately 1326 employees
worldwide

o 82% 18%

PlWorld correngures 2019




We extract everything to be had

75% Water

2% Protein —
2% Others —.

1% Fibres
20% Starch —.

y
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Key figures

Year 2017/2018 2016/2017  2015/2016

Net turnover (in millions of

N 576.6 551.3 548.6

euros)
Performance price (EUR/ton)* 85.81 82.16 77.10
Solvency 43.6% 49.0% 48.8%

OSlsoft
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Germany (Weser-Ems) 256
The Netherlands 1367
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Asia
E . )
Global sales organisation Oceania

approx. 24%
Africa approx. 55% )

North and™ | : .‘ 'P» :_

\Q!) W= £o N

-
Industrial ca. 30%

Y OSlsoft. )
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Avebe Market - Food Ingredient Solanic - "

- Potato protein
- Vegetable proteins

- Non-allergenic, free of GM
materials, clean label, gluten-free

- Very high nutritional value

- Vegetarian, vegan, kosher & halal,
sustainable

OSlsoft. -y 13
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Manufacturing IT




Mission & Vision

hvebe Manufacturing IT

CEO/CFO Mission
m “Be a reliable & high valued business partner for Operations
as well as being the competence center for Manufacturing IT

15

IDP IcT within Avebe”
Projectportfolio
Business application
; Infrastructure & security Vision
Manufacturing IT _
" . . “To run a high value adding operation to raise the maturity level of
. anufacturing operations management . . i K o
) . process automation and operational intelligence within Avebe
* Industrial Process Automation . . . . . . . .
) Operations with consistent high quality in which people, innovation and
« Focus on Operations . : ; ”
) internal & external partnerships can flourish
+ Focus on Operational Technology
& Real Time data
0OSlsoft
#PIWorld  ©2019 OSlsoft, LLC
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%Y Manufacturing IT

Responsibilities

Responsible for reducing the risk for production failure due to |A.

Mission & Vision

Responsible to support Operations to increase OEE and lower costs.

Responsible for co-developing a long term ‘Factory 4.0’ vision. Focussed

on Industrial Automation, but meaning more than just |IA alone.

Responsible for support & improvement on current IA, Tools & production

processes.

Responsible for quality of IA which will be an essential part of current &

future strategic projects.

OSlsoft

PlWorld cothensures 2019

Competences

1. Strategy / Architecture 2. Compliancy / Security 3. Innovation

Vision & strategy
Standardization
Organisation (recruitment)

. Cyber Security New trends
+  Training/ Education

Validation . New applications
Auditing +« New technics

Standards +« Knowledge / Partnerships
Advise + Implementation
Implementation

Advise
Implementation

4. Management/ support . Projects / Modifications V-model

+ Service Desk = User requirements ve urs, .) - . _
. épplica!ionmanagement - Basic / detail engineering

. ontract management (FDS, SDS, .) - Vetosien -

+ Licence management « Review

+ Patch Management * Quality audits at, sat.) - e -

* Advise + Implementation/Go Live .

+ Implementation _

#P[\World ©2019 OSlsoft, LLC
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M  Manufacturing IT department

MANUFACTURING OPERATIONS MANAGEMENT
Software / Application View

LEVEL 4 Enterprise / Business Operations

ERP, APO, EH&S, Bl, DW,
APS, CRM CMMS, BPM SCM, EQMS

Business Applications -

LEVEL 3 Manufacturing Operations Management
WHM, et
2 Configure, Model, EMI / Ol, Historian,
n&ﬁ;’;ﬁ“;ﬂ' RTO, APC Reporting, OEE
' Scheduling, Asset Tracking, W.0., RCM,
, ' Dispatching Mobile, RFID Equipment Health
MOM Applications | MRP, [EM MES, EWI, Time Track, SPC/SQC,
A SmartGrid, TIS Tracking, Batch Training, HACCP,
: 0TS LIMS

LEVELS 2,1,0 Industrial Automation

PLC/PAC Safety
Motion

PlWorld cothensures 2019

Automation Applications '

OSlsoft.

ICT

@ OSl:ofi.

Manufacturing IT

#PIWorld

TrendMiner

A SOFTWARE AG COMPANY

©2019 OSlsoft, LLC
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Strategic

Journey

Factory4.0 - a data-driven organization



Avebe

2-10 years

Past 20 years

OSlsoft

PlWorld cothensures 2019

The technology storm is developing

Human augmentation

@ Social robotics

Quantum computing

Virtual Reality ﬁ N
Augmented Reality ’o
Blockchain,
Smart Contracts
The Internet of Things @
Enterprise 3D printing @

Social media / Digital platforms °
Cloud @
Enterprise systems e

Conversational Computing
Artificial Intelligence
Cognitive Computing

=
& Autonomous Agents and Things

Algorithmic automation
@ Big Data analytics

a Internet
Source Deloitte

19
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%9 Ageing of Avebe employees
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I8  Sustainability themes

Energy: savings and
sustainable

By 2023, we will reduce 12% of the greenhouse gas
emissions by:

Impact value chain

+  Energy efficiency
+ Sustainable sourcing

« Reduction of road transport

Reducing water

Clean production _
consumption

By 2023, we will:

+ Use 20% less water per ton processed
potato

+  Re-use 40% of the water within potato as
process water

Reduction of waste

21
! OSlsoft.
PIWorld cotHensurs 2019 #PIWorld  ©2019 OSlsoft, LLC



@ The Operations strategy 2023 is founded on 5 main

strategic pillars

Vision

“To run a sustainable, value
adding operation with
consistent high quality in which
people and innovation can
flourish”

Enforce the basics

Innovate product &

processes

Operational

/ OSlsoft.

PIWorld cotHensurs 2018

excellence

Sustainability

Build proactive
Organisation

*Build strategic partnerships

*World Class Operations program

*Value Driven Maintenance program

*Enforce KPI structure

*Activate insights from MES and data collectors

+Strive for minimal water usage & CO, footprint

#PIWorld  ©2019 OSlsoft, LLC
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Factory4.0 a data-driven organization

Vision

Operational Intelligence Building a data-driven organization to
increase overall productivity & quality

Process Automation Building reliable systems and highly automated
production-lines to increase overall productivity
& quality

People Trained and skilled people who are able to work

with highly automated production-lines and
to use new technologies to increase overall
productivity & quality

Pilots4.0 Discover and learn new technologies

OSlsoft.

24
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Factory4.0 a data-driven organization

Business Drivers

* Reduce operating costs %
* Reduce utilities usage hae”

From average performance to World .
gep * Reduce quality costs @

Class Operations Management
* Increase capacity £

» Increase throughput and yields M

 Reduce business risk A

0Slsoft. 25
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Wb\o[t’ S

the |
plan? :

Factory4.0 a data-driven organization

R
Troub(es

hooting The accessibility of data is paramount for

Informed decision making

'\

-/ at all levels of business
Keep the
Process Hea/thy

OSlsoft. 26
PlWorld cothensures 2019 #PIWorld  ©2019 Oslsoft, LLC



Complexity / Sophistication

Operational Intelligence

& o E.
“ * “%\ fotol Data
Scientist

Process ir. Process Analytics ir.
Ratio Ratio
1:1 10:1
Analytics Wizard
Generic analytics workbench, various programming
@ environments
+ Scripting, parsing, hacking

Analytics Expert

Generic analytics workbench, TrendMining tools, statistics tools
+ Set up dashboards

+ machine learning models

Analytics Enabled

TrendMining tools, Excel, statistics tools, dashboards
+ Discovery, Diagnostics, Predictive (plug and play)

Analytics Aware

Trend viewer, Excel, dashboards
Descriptive, Data exploration

Personal Analytics Maturity Level

OSlsoft

PlWorld cothensures 2019

tht’ S

Factory4.0 a data-driven organization the

plan? :
Step 1

We have to develop the next
generation process engineers
Step 2

We have to develop the next

generation maintenance engineers

Step 3
We have to develop the next

generation Operators

Step 4

the next gengration ... or new ...

©2019 OSlsoft, LLC



from data storage/interface

application

28



Factory4.0 a data-driven organization

Operational Intelligence

Build Strategic Partnerships

'g':’“ @ OSl:oft.

0Slsoft. 29
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Exploring the
% - Enterprise Agreement

Factory4.0 a data-driven organization

Enterprise Agreement
f //
' Enterprise
o Program
/ Manager
Training,
Event Access to
and Center of
Workshop Excellence
vouchers ] : 4
Software / Inst::l:jtlon System
Licensing Updates Monitoring

J y

/ OSlsoft.

PIWorld cotHensurs 2019
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Digital Transformation in Production:
Site Survey Review

Justin Lambeck, Jan Spijkerman
Tjeerd Zwijnenberg, David Hoven, OSlsoft

April, May 2019

! OSlsoft
& Pl\World #PIWorld  ©



Opportunities for Avebe

@ O
.

Talent Acquisition &
Retention

Loss Prevention &
Asset Health

Energy Efficiency &

Water Usage Quality Mgmt.

Process Productivity

Optimize usage of

Integrated system for

chemicals production-, quality- &
Strengthen release-related data
opgrqtloqal Quality aspects in
optimization OEE
capabilities
Improve data In-p:jr.o:.ess quality
capturing & data prediction
visibility across
departments
0OSlsoft. 32
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A larger paper milling customer:

North American Mining company:
Reduced energy spent across all sites by 1%

— S—

7 oslsoft 33
PIWorld cotHensurs 2010 #PIWorld ©2019 OSlsoft, LLC



Avebe

OSlsoft

PlWorld cothensures 2019

#PIWorld
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I Architecture

Process Automation - Up to date automation systems & standardization at plant level

MES

SIEMENS |
\ /]

@

PI SYSTEM
oSl .

() TrendMiner

HMI / Batch
e = ProLell
ADD Plant iT.
PLC / DCS = I
ockwe
Honeywell Automation ADRD FOXbO ro. SIEMENS
THE POWER OF CONNECTED ald 4 Iugmu#y{o-—u{e.
@ Allen-Bradley - Rockwell Software by Schneider Electric
0Slsoft 36
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@ OSl-o.

The Pl System as
- an interface between process automation
- an historian server for data collecting

- main platform for Operational Intelligence

() TrendMiner
- an important additional tool

37

ostes for self service (visual) anal

tic
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% Current status Pl system

~200 users .. 3 client applications
~65.000 tags Q (,/o 18 interfaces
DAL LUC MMO FOX TAK GNV INNO
0% 0% 75% 75% 75% 30% 0%

3K tags /Ktags 39K tags 7K tags

PlWorld cothensures 2019 #PIWorld  ©2019 OSlsoft, LLC
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a WCollectiveQSIPIARVAVEBE - PI Systern Explorer
File Search View Go Tools Help

ﬂDatabase I% Query Date - @ ﬁ (JBack ) |H, Checkln ¥} v [2]Refresh |3 New Element ~

Elements

- (5 DE-DAL

- () DELUC

[ (G NL-FOX

[ (G NLGNY

B Solanic

- (J 200/300

- @ 300

i (5 000 Shift data

- (J 73100 Pre-treatment

- (J 73200 AFORT

- (3 73300 Eluaat

- (3 73400 concentraat verwerking
i (J 73600 Concentraat
[t ( 73500 utities

- (31 Solanic 200/300 niet meer gebruiken

- (31 Solanic 300L niet gebruiken

------ 3 Solanic Rapportage Tags

NL-Silostanden

NL-TAK

- (G AMF

- (J Dextak

- G Mip

- G VMF

(J Grondstof

-
-1

‘o

[T+ -]

=
5

=3

=

601 Reactor RE0100
General  Child Elements  Attributes  Ports  Analyses  notification Rules  Version

i | B | Name: Afwijking pH meters

i

Mame Backfilling # | Description:
feo Afwijking pH meters
fer AZADos

ftw AZADos-Running
fto BatchActive

H Batcheinfo

ftu BatchName

fer BisulfietDos

fea BisulfietDos-Runni..
fta CBLDes

fer CBLDos-Running

- LEE R ST EECEY Py

Categories:

Analysis Type: @ Expression F

Utilizing the Pl Asset Framework

Calculations within Pl AF

Use of Event Frames

LI NS S S S < I < T
LIS IS S G S TS IS S, <)

|

Add a new variable

Name Expression

Meetcircuit 'MeetCircuit Stap'=4

Circulerenlossen|'Circulerenlossen Stap =4

Afwiking If Meetcircuit and Circulerenlossen then TagVal('pH','*-1m'}-TagVal('pH meting circulatieleiding','*-1m') else NoOutput(}
42
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¥ OEE - production line status dashboard

TJAK-VMF-PN1-Line status ({read-oniy}

Storingen en storingsduur  periode 09:00:00 - 13:00:00
Nu 13:00:00 - 14:57:52

S61100
Wasset
Bedriff

0

V71300 gomoo 00:00:00

F61350
Vacuumifilter
Bedrijf
0
00:00:00  00:00:00

Flextank
uIT
0 0
00:00:00  00:00:00

Legenda

7 0Sksoft
ig“ PlWorld cothensurs 201

Capaciteit wasset

10.000
7.084 kg/h

VB6000
21.927 g

35,000

Opzakmachine
Bedrijf
0 0
00:00:00  00:00:00

Capaciteit opzakken

] 8.378 11700
kg/h

1066 PERFECTAMYL AC

W85200
Robot 2
Bedrijf

&00:00 00:00:00

W82780
Strech hood
Bedrijf
0
00:00:00 01:26:17

Capaciteit BB machine

#PIWorld

©2019 OSlsoft, LLC




Production status — drum dryers

oSlsoft

O Pl Vision @ New Display | m | AvepesALambeca | @

44| Walsen FOX  Asset: El

ic}
[ £ 6 &
10 10
4 4
12 12
2 2
14 14 14 14 14

0 15 0 15 0

15 0 15 15

Unit 40| Toerental Unit 60| Toerental Unit 70| Toerental Unit 80| Toerental Unit 90| Toerental
5,6481 rpm 7,2304 rpm 7,1496 rpm 0rpm 5,387 rpm

21-8-2019 04:50:33 22-8-2019 04:50:33

7 0Slksoft
PI GOTHENBURG 2019 #PIWorld  ©2019 OSlisoft, LLC




22y Pl Vision — Energy Monitoring

“Data available anywhere and anytime”

Stoommeterove|

Totaal verbruik vandaag
Stoommeter 90101|Uur verbruik

erbruik

1d ur verbry

Totaal verbruik vandaag
Stoemmeter 90102|Uur verbruik

. A
“mn “u AR u(vh et e

Totaal verbruik vandaag |
Stoemmeter 90103|Uur verbruik VW U s IV\J

ﬂﬂﬂuﬂWﬂ P\ M
[ | |‘ |
|

Totaal verbruik vandaag
Stoommeter 90108|Uur verbruik

18-1-2019 13
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™™ TrendMiner in practice: Coagulation

- 30 times per year restart

Approach
' Use TrendMiner to look for stable and unstable start-ups
& Compare these periods

Problem Statement
‘ ‘ Reactor shuts down once or twice for every CIP (Cleaning In Place)

OSlsoft.

PlWorld cothensures 2019 #PIWorld  ©2019 OSlsoft, LLC
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Searching similar situations and compare

good and bad events.

85 - 80% (3)
80 - 75% (4)
75-70% (11)

70- 65% (23) ‘ 14-November-2017 23:28

™™ TrendMiner in practice: Coagulation

Issue:
Valve opened to

fast

Solution:

changing ramping in

14-November-2017 2350 »

65 - 60% (41)

pProcess automation

OSlsoft

PlWorld cothensures 2019
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™™ TrendMiner in practice: Coagulation

Business impact

Reduction of 30 downtime
periods per year.

& 0Slsoft.
PlIWorld cotHensurs 2010
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Avebe

Transformation to a data-driven organization

The technology storm is Avebe developed an operations Strategic focus on getting value
developing strategy “Avebe Factory4.0” out of data

* Pl System as strategic platform

* More and more technologies » Main goal Factory4.0: » TrendMiner Corporate Explorer
coming available on the market Transforming Avebe with data Program
+ Additional challenges with an « OSlsoft Enterprise Agreement * WCOM program

ageing workforce: ~20% will retire + Value Driven Maintenance
within 5 years program

0Slsoft
PlWorld cothensures 2019 #PIWorld  ©2019 OSlsoft, LLC
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The Power of Visualisation
How many S are in this picture?
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The Power of Visualisation
How many S are in this picture?

22222222222222222222222522
2222S222222S822222222222222
22222222222222252222222222
22222222252222222222222222 Q)
22222222222222222222225222
22222S522222222522252222222

22222222222222222222222222
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Questions? Please remember to...

Complete the Survey!
Navigate to this session in
the mobile app for survey

Please walt for
the microphone

==
TO DOWNLOAD &

APP, SEARCH
OSISOFT ostuo

PIWorld

State your
name & company

# Download on the ETITON
@& AppStore P> Google Play

) 0Slsoft
&-’ PlWorld cothensures 2019 #PIWorld  ©2019 OSlsoft, LLC 54



S350 «eA LEBOHA

TAPADH LEIBH AU
DZIEKUJE Cl vy asPIANAA. MISAOTRA ANAO =

NGIYABONGA 5
seirean 2 OBRIGADO &b 3

AT

= DANKIE reriMakasiH 5 DANKON Tank TAPADH LEAT Wi
- MULTUMESC
B oo e i < FAAFETAI
2 PAKMET CI3lE PI W | zcI
GO RAIBH MAITH AGAT 2 orld g RIS

z 9188 HVALA XBAJIA BAM
Bﬂ:;ﬂgzl r((-J)R/;(I:DI:I\i s THAN KYOU Tesexxuor eperim
AAPAMZ owce  EvxaPIETQ GRATIAS TIBI S GRAZIE

L ﬁAEI\JEECZI Atil SALAMAT MAHALO IA‘OE TAKKSKALDUHA & Dl OU MES|
|— S - RSy q v
RAHMATHATUR o GRAZZ| pakkartr o 5”75‘&9:‘3(1\*1/7-: DAKUJEM
PAXMAT CATA & 51pAS JI WERE  Termakast MATUR NUWUN

CAM ON BAN Z UATSAUG RAU KOJ
WAZVIITA g EIT/‘?SEO}JAPAM
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