Industry 4.0 is a jungle. How can we
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Fieldlab Region of Smart Factories

A Joined transition towards Industry 4.0
A 40 partners

A Focus modelbased product development and
autonomous

(self learning) manufacturing
A Action lines:
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to the Future of Manufacturing

SMART :
INDUSTRY; HUB

Northern Netherlands

It's happening right here ...

Largest Fieldlab @ the Dutch
Smart Industry Agenda
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technologies

added

a new way of manufacturing

o Iwtll feel like your own factory,
but it works as a sharedacilityd



technologies

added

the new way of manufacturing

Official opening by
Secretary of State
Mona Keijzer and
Henk Brink, Provincie
of Drenthe, May
2018

Let’s make history

le stakeholdersdag 17 mei 2018
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a new way of manufacturing

4 Thefirst shared Smart Factoriyp The Netherlands

4 Alternative for irhouse manufacturing or outsourcing to low cost countries

4 Unique robotized, modular and scalable procdss High mix/high volume manufacturing

A Optimizedford6 s mamr d duc tSIME G6/s ., Feit ar t udremabmad new

4 Fieldlab @ Dutch Smart industry Agenc

Smart Smart Smart Smart Smart Smart Smart
Cities Buildings Homes Energy Health Mobility Utilities
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’ Blue Current

Insights in movement

Partners controls
manufacturing
themselves

Delivery times
in hours






Invest Iin your
own factory or
in a shared
manufacturing
facility?
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Maturity Traditional Advanced Innovative Smart Factory Smart Factory

phase manufacturing manufacturing manufacturing now in the future
Organizational Plan based Plan based : Intelligent, but Autonomous
. Realtime :
concept Sub optimized Integrated human decides systems
Technology is :
What Outdated A?:?e gf:: 'E[t;ee available, but DPOSSI'bIe’dbUt Available
technology technology shelfﬁolutions needs to be e\d/e oped or in the future
customized emarn

Distribution

25%
Innovators

Diffusion of Innovation MARL FAGIURY i
theory (Rogers) — — —_—— ’ SMARTFACTORIES
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Maturity
phase
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Revenue
model
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Product
Intelligence

Production
technology

J

Etc.

Traditional Advanced
manufacturing manufacturing

ASSESSMENT

po0io001o1) A MAKE YOUR FACTORY A SMART FACTORY
p001101010
WEABA  SMARTFACTORIES
Revenue mode! Sell & loave. Soll & care. Soll & share. ic
Customer purchases your Customer Customer pay: o the
sty ¥ wihaService  produet, which functionality, which you suoply
i L thereby i i based on i
modifications) will be biled usage operatonal  techology.
separately. lease].
Product intelligence
modfied or (e-sat ocally by or reconfgured cally by ‘and madified onlna via the deviations, mainly bassd on adapts itsal to changing
specialists, within its defined the user loT! but this. functionality, party based on
functionality. functionality (38
via the loT.
Product mmmnmumm Plan-basec, based on Tral Plr-besed. t i Contir
ﬁevelopmem [0 (complaints, & Error, ba seif- g mud:ls
mdlm banﬂ on Tllal & executed. So, standardised, structured data. Supported by system mheuhg.valmalinn ﬁlm
Frror, Without use of tools. documented, utiising advanced toois, .. Design of by prototypes. Twins, So, first nms
Product-mogels, elg. Experiments (DoE). !lwll Products and processes
Connectivity Intermial processes are ony Atcompany level, all processes. npany 100% in, All
uﬂaywwmmm (planaing, shop floor, e1.) aclors i integrated in the Cyber
digitally  but ., Physical System, which is
withodt integrated contol. paveriess. dircted by the lvadng decentally forganicaly)
‘company. So, hierarchal. managed.
Flexibility Rigi. x No limits. Self-learming,
applied.
Production i ,
technology set-up and programmed. after takes  up, P, isflly  meansof
Optimisations can on'y be over the configuraton Process  automalic, based on available i the "
mwed Inuud-hoc mannes optmisation s plan-based, but  digital product aformaton.
cariod  informateon. Process the available digital product
Mml Requirss expert  are leading. numws.nuww isation i
i buit-in tools. inreal-time.
Operations 4 Real-time,
‘periodically updated. Major but not in real-time. ‘management, 30, fast, rel able. i tion, deviations
deviations are a dally Unaccepably large deviations  and flexiblz. But analysis and igr
occurence. Process is far
unpredictable. i i
Data management Transient data. Basic process  Data based. Bask process Data driven. Data s ratriavad Full
data is. locally in an data is retrieved locally on structurally per process and
ad-hoe way, and only used for  a project-based (ad-hoc) ‘centrally stored. Data analyses. anaiys's of high quality data. Data acquisition, analys's
processes. X i ically, on Central intelligence (Al) reports  and feedback (deviatons.
Viok for specialsts, specifc problems (reactive). mmmw Y devt
Primerily to support insights o proactivey, wxlh the  causes beind them, autonomously for all business
from speciass. b sctions are ag: processes, and inked 1 ofher
by ‘mechine bess. People make

decisions based on Articial (A1 @Cyber Physical System
Intefligence. Is next phase).

Subsecuentoffinecrendof  Sample-based, line quality  100% inline contral. Full inline conrol, Corrections  Feed forward control,

line qualiyy contror. control o ‘model-based and online.
following producthatch. productibatch. So, zero defect.

= E o B

i ' Over all sub- \based  maintanancs, on the most mainferance. Based on Based on full-scale real-time

than mainienance, preveniative  on actual use and Service

sarvicing at fixod intarvals foc  Lavel Agroaments. ‘over all sub-procasses. cental intelliganca.

critical process components.

www.smartfactoryassessment.com

Innovative
manufacturin
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in the future

Smart Factory Smart Factory
now '
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evenue model
roduct intelligence

roduct
evelopment process

lexibility

roduction
echnology

perations

uality
aintenance

Traditional

Sell & leave.

Customer purchases your
product. Any add-on services
(such as maintenance or
modifications) will be billed
separately.

Modifiable product:

The product can only be
modified or (re-)set locally by
specialists, within its defined
functionality.

Ad-hoc, triggered by incidents
(complaints, good ideas), not
standardised, based on Trial &
Error. Without use of tools.

Internal processes are only
partially (digitally) connected.
So, no integrated control.

Processes are set in stone.
Modifications are st
due to high co

Production tools are manually

~I

Sell & care.
Customer purchases your
product including g ice

Level Agreement
guaranteeing availanliity.

Configurable product:

The product can be modified
or reconfigured locally by
the user to the specific
functionality requirements.

Plan-based, based on Trial
& Error, but professional
executed. So, standagSed,
documented, util
product-models, €

At company level, all processes
(planning, shop floor, etc.)

are digitally connected, but
without integrated control.

DUitications are complex
and must be manually applieg
by external spg . ks

ams are manually loaded,

set-up and programmed. after Wigthe machine takes
Optimisations can only be over the congtiaa, Process
applied in an ad-hoc manner optimisation is p ed, but
or in case of long: ing lysis/insig! perts

series/articles. Requires expert  are leading.

help.

Fire & forget: planning is Operations based or

periodically updated. Major
deviations are a daily
0GGUITENCe. Process is
unpredictable.

Transient data. Basic process
data is gathered locally in an
ad-hoc way, and only used for
the adjustment of processes.
Work for specialists.

Subsequent offline or end of
ling quality cont

Corrective and preventative
nmaintenance. Repairs rather
than maintenance, preventative
servicing at fixed intervals for
critical process components.

artfactoryassessment.co

but not in real-time.)
Unacceptably largl
are prevented Mg
as that is possible.

Data based. Basic process
data is refrigved locally on
a project-based (ad-hoc)
basis and is analysed to solve
specific problems (reactive).
Primarily to support insights
from specialists.

SeDle-based, inline quality
control.

PreWeglative maintenance.
Over al processes. based
on actual usc gitlre
Level Agreement g

Sell & share.

Customer purchases your
product together with a Service
Level Agreement based on
shared actual usage data.

ConnecMgproduct:

The product®agbe monitored
and modified q@#ia the
loT (remote Sbut this
process is ngigumated.

Plan-based, through systematic
empirical research based gg
structured data. Suppgs® by

advanced toq Design of
Experiments
company levll: 100%

inteNggl conneclvity,
integrafgloperMions and
paperless. .

bly automated.
Modifications are relatively

simple to apply by own people.

il
automatic, based on available
digital product information.

Process optimisation is carried

out by experts, based on
available process data.

Realtime operations

management, so, fast, reliable

and flexible. But analysis and

adjustment has to be performed

manually by specialists.

takes pla N

an ag-hoc (trig ]
basis, or proad ith the
intention of ing the

orgagige®n So it iS RGONly
BoUt solving problems.

100% inline control.
Corrections are applied to
following product/batch.

Condition based
maintenance, on the mo
critical process ts.

Remselves

Product as a service.
Customer pays to use your
product, whiclgsgganaged by

you on the bg pal-time
usage data (e"S¥erational
lease).

Intelligent prodfet:
The product itselfiletects

deviations, maigiased on
central dataa igence via
loT. Interventiof®ll manual.

Bntinuous and digitalised
process based on model-based
system engineering. Validation
by prototypes.

Connected Supply Chain. All
actors (such as suppliers and
products) are digitally linked,
directed by the leading
company. So, hierarchal.

Flexibly automated.
Modifications are autonomously
applied.

Production tools set

Function as a service.
Customer pays for the
functionality, which you supply
based on the best available
technology.

Autonomous product:

The product continuously
adapts itself to changing
functionality, partly based on
central data and intelligence
via the loT.

Continuous process organised
around self-validating models,
self-learning products and
Digital Twins. So, first time
right products and processes.

All players are optimally
integrated in the Cyber
Physical System, which is
decentrally (organically)
managed.

No limits. Self-learning,
organic production system.

up, programming is fully
ammgiic based on the
available 01 oduct
information
optimisation Tdctive but
systematically fia standard
built-in tools.

Real-time and idaptive via
human intervefltion, deviations

means of transport are able to
recognise products themselves,
set themselves up based on
the available digital product
information and optimise
themselves continuously and
in real-time.

Real-time, autonomous and
self-learning operations

are automatig ignalled. across the entire supply chain.
gience based. Fully Intelligence driven.
Btomated ion and and
analysis of high quality data. Data acquisition, analysis
Central intelligence (Al) reports  and feedback (deviations

on any deviations and the

causes behind them.

Corrections are agreed and

applied by specialists on a per

machine basis. People make

decisions based on Artificial
elligence.

Full inliMggntrol. Corrections
are applied ping
product/batl

al-time condition-based
maintenance. Based on
real-time condition monitoring
over all sub-processes.

from the norm) is performed
autonomously for all business
processes, and linked to other
echelons in the supply chain.

(Al @Cyber Physical System
is next phase).

Feed forward control,
model-based and online.
So, zero defect.

Predictive maintenance.
Based on full-scale real-time
condition monitoring and
central intelligence.

A Ist->Soll

A Create your own roadmap
A Matching supply & demand
A Challenge your customer

A Report progress

A Etc.



. o) @)
0100010 NORTHERN NETHERLANDS REGION OF
0001101010
( 001000107, 1

SMARTI'I-\U 1IVRIED

MAKE YOUR FACTORY A SMART FACTORY

evenue model
roduct intelligence

roduct
evelopment process

lexibility

roduction
echnology

Traditional

Sell & leave.

Customer purchases your
product. Any add-on services
(such as maintenance or
modifications) will be billed
separately.

Modifiable product:

The product can only be
modified or (re-)set locally by
specialists, within its defined
functionality.

Ad-hoc, triggered by incidents
(complaints, good ideas), not
standardised, based on Trial &
Error. Without use of tools.

Internal processes are only
partially (digitally) connected.
So, no integrated control.

Processes are set in stone.
Modifications are aat realist®
due to high co

Production tools are manually
set-up and programmed.
Optimisations can only be
applied in an ad-hoc manner
or in case of | i

Advanced
Sell & care.
Customer purchases your
product including g ice

Level Agreement
guaranteeing availanliity.

Configurable product:

The product can be modified
or reconfigured locally by
the user to the specific
functionality requirements.

Plan-based, based on Trial
& Error, but professional
executed. So, standagSed,
documented, util
product-models, €

At company level, all processes
(planning, shop floor, etc.)

are digitally connected, but
without integrated control.

DUitications are complex
and must be manually applieg
by external spg . ks

ams are manually loaded,
after Withe machine takes
over the conMuggliag
optimisation is p

g
series/articles. Requires expert
help.

Fire & forget: planning is
periodically updated. Major
deviations are a daily
0GGUITENCe. Process is
unpredictable.

Transient data. Basic process
data is gathered locally in an
ad-hoc way, and only used for
the adjustment of processes.
Work for specialists.

Subsequent offline or end of
line quality contyg¥

Corrective and preventative
nmaintenance. Repairs rather
than maintenance, preventative
servicing at fixed intervals for
critical process components.

artfactoryassessment.co

are I;aading. 2

but not in real-time.)
Unacceptably largl
are prevented Mg
as that is possible.

Data based. Basic process
data is refrigved locally on
a project-based (ad-hoc)
basis and is analysed to solve
specific problems (reactive).
Primarily to support insights
from specialists.

SeDle-based, inline quality
control.

PreWeglative maintenance.
Over al processes. based
on actual usc gitlre
Level Agreement g

Sell & share.

Customer purchases your
product together with a Service
Level Agreement based on
shared actual usage data.

ConnecMgproduct:

The product®agbe monitored
and modified q@#ia the
loT (remote Sbut this
process is ngigumated.

Plan-based, through systematic
empirical research based gg
structured data. Suppgs#® by
advanced toq Design of
Experiments

company levll: 100%
inteNggl conneclvity,
integrafgloperfions and

paperless.’
®

bly automated.
Modifications are relatively
simple to apply by own people.

Remselves
il

automatic, based on available
digital product information.
Process optimisation is carried
out by experts, based on
available process data.

Realtime operations
management, so, fast, reliable
and flexible. But analysis and

adjustment has to be performed
manually by specialists.

centra

takes pla

an ad-hoc (trigg ged)
basis, or proad ith the
intention of ing the
orgagige®n So it iS RGONly

rg:
Bt solving problems.

100% inline control.
Corrections are applied to
following product/batch.

Condition based
maintenance, on the mo
critical process ts.

Product as a service.
Customer pays to use your
product, whiclgsgganaged by
you on the bg pal-time
usage data (e"S¥erational
lease).

Intelligent prodfet:
The product itselfiletects

deviations, maigiased on
central dataa igence via
loT. Interventiof®ll manual.

Bntinuous and digitalised
process based on model-based
system engineering. Validation
by prototypes.

Connected Supply Chain. All
actors (such as suppliers and
products) are digitally linked,
directed by the leading
company. So, hierarchal.

Flexibly automated.
Modifications are autonomously
applied.

Production tools set

Function as a service.
Customer pays for the
functionality, which you supply
based on the best available
technology.

Autonomous product:

The product continuously
adapts itself to changing
functionality, partly based on
central data and intelligence
via the loT.

Continuous process organised
around self-validating models,
self-learning products and
Digital Twins. So, first time
right products and processes.

All players are optimally
integrated in the Cyber
Physical System, which is
decentrally (organically)
managed.

No limits. Self-learning,
organic production system.

up, programming is fully
ammgiic based on the
available 01 oduct
information
optimisation
systematically|
built-in tools.

Factive but
a standard

Real-time and idaptive via
human intervefltion, deviations

means of transport are able to
recognise products themselves,
set themselves up based on
the available digital product
information and optimise
themselves continuously and
in real-time.

Real-time, autonomous and
self-learning operations

are automatig ignalled. across the entire supply chain.
gience based. Fully Intelligence driven.
Btomated ion and and

analysis of high quality data.
Central intelligence (Al) reports
on any deviations and the
causes behind them.
Corrections are agreed and
applied by specialists on a per
machine basis. People make
decisions based on Artificial
elligence.

Full inliMggntrol. Corrections
are applied ping
product/batl

al-time condition-based
maintenance. Based on
real-time condition monitoring
over all sub-processes.

Data acquisition, analysis

and feedback (deviations
from the norm) is performed
autonomously for all business
processes, and linked to other
echelons in the supply chain.

(Al @Cyber Physical System
is next phase).

Feed forward control,
model-based and online.
So, zero defect.

Predictive maintenance.
Based on full-scale real-time
condition monitoring and
central intelligence.

validation

l.a. Growin
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North Sea Region

European Regicnal Development Fund

A www.smartfactory.com

A Dutchg Germang English
A Extended to Masterclass

A Next step: scientifically

A Rolloutin NL & EU

EUROPEAN UNION
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Pilot projectsn Research

Ga mee op ontdekkingstocht
met het bedrijvennetwerk van het
Fieldlab Region of Smart Factories.

Dissimilation

Centre of Expertise
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Collaborative
added manufacturing

Practical
guidelines
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This project is cofunded by:

#SN N ﬁ% Brovincls provincie Drenthe

Thank youl!

Hans Praat

AProjectmanager Fieldlab Region
of Smart Factories

ADir. Technologies Added Incubator

wovins|e fryslin
provincie fryslin WM oinicccricvan Scanamisch Zaken
. Ld 2] on Kimeat

Eurofound

”Introduction of advanced
digital manufacturing
technologies in the European
regions”



