Gospodarska
zbornica am ¢

Slovenije mmm
L] 14

Okrogla miza

KAKO BO INDUSTRIJA 4.0 VPLIVALA NA
INOVATIVNOST ZASAVSKIH PODJETIJ?

P
MATPRO ® Eaiiime



AAA

SRISTOPRP

Wr R OURD FAIVEINO FOWBCLIAD DATIAS Nt W)
OVAANTL PRAINODNOST

REPUBLIKA SLOVENIJA
MINISTRSTVO ZA GOSPODARSKI
RAZVO) IN TEHNOLOGIJO

SRIP KROZNO
GOSPODARSTVO

MATPRO °©

Digital Disruption

Data
Explosion

Rise of
Mobility

Social is
Business

Sophisticated

Customers Cloud

2010 §51%

of workloads
in the cloud

2020 1/3

of all data
in the cloud

87%

of organizations
using public
cloud

Created
“Engage me 90% within the

everywhere.”

50.3%

last 2 years
SOX Growth of ecommerce
by 2020 traffic coming

2012 from mobile
9 Billion
78%

Internet Devices
Mobile Data

Growth

S doing
86% htlc;‘s)n(".:.“h
will pay

f
94% great

experence

26% Post negative

comments

"Meet my
expectations.”

“Know me.
Wow me.”

"Understand
and reward me."

2020

50 Billion

Internet Devices
ORACLE
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iIndustrijske revolucije

RIP
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Industry . Industry Industry Industry ™%
celovita digitalizacija k) ’ 2 b » 3.0 O " 4.0 ﬁé
Water & Steam Automation Automating automation

proizvodnje

*  NOV nivo organiziranosti in
upravljanja celotne
vrednostne verige

»  kibernetsko-fiziéni proizvodni

4. Industrijska revolucija:
kibernetsko-fiziéni

. . proizvodni sistemi
sistemi(CPS 4 @ SasaERl -~ 0 Industrija 4.0
. 3. Indu§ﬂlj_ska revolucija:
* sposobnost (samostojnega) R ok T Industrja 3.0

komuniciranja
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Prve
mehanske

statve AVAYAS
1784 NN

Konec
18. stoletja

2. Industrijska revolucija:
masovna proizvodnja

temeljeca na delitvi
delovne sile, gnana z

elektricno energijo

Zacetek
20. stoletja

nadaljnjo
vtomatizacijo proizvodnje

Industrija 2.0

Zacetek Danes -> Prihodnost

70-tih

Stopnja kompleksnosti

Cas
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9 kljucnih digitalnih industrijskih tehnologij

Autonomous
robots

Big data ) )
and analytics Simulation

Industry 4.0 Horizontal and vertical

system integration

Addmve The industrial
manufacturing Internet of Things

The cloud Cybersecurity

Augmented
reality

Nine Technologies Are
Transforming Industnal Production

Source: BCG analysis.
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Ekosistem industrije 4.0

CYBER SECURITY i ||
> Smngamecion forimtemet 4 S -
based acuning
> Tecm::nlogy producs wikh ! > Customer & marketng
longer ife cycle 4 ntmacy
ADVANGED | > Cybee Physical Systems (CP§ > Flexibity
e MANUFACTURING | i ae e win s
A y — Full automation mass
CQLUSTER OF SUPPLERS | gmm SYSTEMS - Totally ntercomectedsysiems efficiency )
SUPPLIERS : Teactmty - Machine to machine communication > On demand manufacturing
I i > Predictabity MASS
| = CUSTOMIZATION
— L 2 D df CLIENTS
L | L= | s drpbg bt
—— / /
mssa | 7 OCJ> 0000000000 .-» =
- 3D PRINTING / ONANOTECHNOLOGY / ROBOT AUTONOMOUS ’ )
LOGISTICS 4.0 ADDITIVEMANUFACTURING| | ADVANCED MATERIALS VEHICLE
- e INTERNET OF THINGS
- rap elmination > Smart value added products > Real time - Autonomy- > Flow optmizaton
> Fully mtegrated > Mass customazaton > Technical dfferentation Productivity > |ncreased securty > Ohpect g
Iswdychmed > Rapid peototyping > Connectivity > Fulltransparency on datareporting > Lower costs o ¢ object
: Perfect coordination 4 PLANT OF THE FUTUREA m:;c:mvﬁam
FLANT OF THEFUTURE B :
> Real time data capture
BUSTERGFAINS ) | 5 Ooomres s

> Reduced wasies

> Clean and renewable energes
RESOURCES OF THE FUTURE

- | : "
/IWINQ '5 'ALTERNATVE / NON CONVENTIONAL mﬂ\@# :mﬁﬁmam

Gospodarska
zbornica am @

Slovenije RHE
amy




SRICITDP

TOVAANTE PRINODNOSY

é SRIPKROINO
AU FAIVOINO MOWECHIRD DAMAe e

] :')

SR g REPUBLIKA SLOVENIJA

M AT P R o MINISTRSTVO ZA GOSPODARSKI
RAZVO) IN TEHNOLOGIJO

EVROPSKA UNIIA
EVEOPINI SNLAD 2A
RIGIONALMI BAZVO)

NALOZBA ¥ VASO FRInODNONT

Stevilne koristi industrije 4.0

Increased productivity

..o . through & higher
wdmw?nﬂ‘w

enables baflor asset
utikzation and ineaniory
management

Increased gquality

. Of progiIcis wia sensons
andl:-'mm Hat monitor
the current praducbion in
real time and quickly
infarvene in case of errors

- I
Productivity Flexibility

Increased flexibility

the proguction sleps for a
lame number of producls

Increased speed

... from the first product or
[Iactory idea o the
finished proguct Frough
consisten! data and, e.g.,
new simulation

opportunities,

é More ocoupational
safety through
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Batter working
conditions through

Increased collaboration Bettar environment
inthe production network  protection through optimized  capability through
Increased avomation argonomically adapted through consistant data  use of resouUNces (e.g., mone new lechnological

workslations av ailability enargy -ef ficiont operation of

machinary)

Increased innovalive

possibilities in
manuf aciuring
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Pametna tovarna - definicija

The smart factory is a flexible system
that can self-optimize performance
across a broader network, self-adapt to
and learn from new conditions in real or
near-real time, and autonomously run
entire production processes
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‘Smart Factory’ — Technology Road Map

Target: 10 to 30% direct cost reduction of value drivers

EEEICIENCY OPTIMUM PRODUCTIVITY ASSET REDUCED COST
UTILIZATION INCREASE UTILIZATION OF QUALITY
o ooy
Y 'e 4 ( )

REDUCED COST

Labour

=Automation of Skilled
Work

#Digjtal performance
Mgt

+*Remaote Monitoring

*Human Robot
Collaboration

Materials

=Real time process
check

Automated Assets Inventory
Processes

Quality

*Digital process controd

#Digital Quality
Management

sDefect free products

= Flexible Scheduling =Supply chain
*Sensing Mistake *Machine Flexibility optimization
proofing =Remote Monitoring *3D f Additive Mfg.
=Sensors for Stop in = Predictive *Batch size
time Maintenance

=Sensors for Zero = fugmented Reality
defects

+3ensing for Variation
control
»Speed & Efficiency

=Real time yield
optimization

=5Smart Energy

v}

SYSTEM
SIMULATION &T COST ENERGY

Copyrights: InnovatioNext
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Pametna tovarna

Smart Factory :

Manufacturing Digital Transformation

Product and Asset Management

Smart System Digital
Mock Up
Collaboration Digital Twin

From Scan...
ko Print

Usage feed-back

Complex System Simulation: Product, Process, Flow

Industrial Cybersecurity: Product, Process

3D Platform loT Platform

Sourca: Capgemini Digital Transformation Institute Analysis
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Konceptualna arhitektura digitalnega dvojcka —
Sest korakov

1. Create: encompasses outftting the
physical process with myriad sensors

that measure critical inputs from the =
physical process and its interfaces
surroundings (;é? S5
2. Communicate: helps the seamless, }:§:§:
real-time, bidirectional 2
integration/connectivity between the ;.z:g:g:;_
physical process and the digital <
platform.
3. Aggregate: supports data ingestion
into a data repository, processed and infarmaon e, | procerung REEZ S
prepared for analytics. The data Sei flow, etc) S e "§:§:%:
aggregation and processing may be = - ©) e [T
done either on the premises or in the ] o | [
cloud @ | S S R e
; . CAD mterf:rar:\“acl‘?l' :‘zm:::“’ ’:3 B
4. Analyze: data is analyzed and etc) %’%ﬁ%‘&&ﬁgé
visualized ———————

5. Insight: insights from the analytics
are presented through dashboards

Source: Deloitte University Press. Deloitte University Press | dupress.deloitte.com
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Lean - Six principles

VSimpIiﬁcation + Kaizen

a2

uiil
"

J e
M | ‘(’.' -~

S\ =

LN

@Visualization

QPuII /
One piece flown
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Razvojne stopnje pametne tovarne

Industrija 3.0 <> Industrija 4.0

Zrelostni novo Industrije 4.0

o
g
>
o]
§ Razvojna pot
T T
Kaj se dogaja? Zakaj se dogaja? Kaj se bo zgodilo? Kje in kako je mozna
avtonomnost?
Posamezne aktivnosti so Sistemi za obdelavo Podjetja, z zbiranjem Podjetja razumejo, na Pametni podatki s Avtonomni odzivi na
podprte z informacijskim podatkov so strukturirani podatkov v realnem ¢asu,  podlagi zbranih preteklih  seboj vedenje o bodocih spreminjajoe se pogoje
sistemom in povezani. ustvarijo z digitalno in trenutnih podatkov, trendih. proizvodnega okolja.
Zaposleni v vegini ne Vsi kljuéni procesi so senco transparenten zakaj prihaja do Sprejemanie odlocitve Ne gre zgolj za pogoje,
izvajajo vec ponavljajocih  podprti z ustreznimi IT vpogled v celoten proces  dolocenih dogodkov. na podlagi realno ki se jih je sistem naucil
se roénih aktivnosti sistemi dodane vrednosti. V ospredju je simuliranih scenarijev.. iz preteklih dogodkov
Sprejemanje odloCitev razumevanje celote in ampak gre za metode
na podlagi zbranih ustvarjanju celovite samostojnega agirana
informacij. transparente slike in prilagajanja, ki
proizvodnega procesa omogocajo odzive tudi
v realnem éasu na popolnoma nove
okolisCine.
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Open innovation

Other firm’'s
market

Licence, spin

out, divest market
Internal .
technology base
Internal/external Our current
venture handling market

e

Q}t

External technology
insourcing
External technology base
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Condition monitoring
Predictive maintenance

Smart machlne

Sma}rt services
\ / :

Remote control

Central computer
MES

Online services

Intelligent user
interfaces

Remote
maintenance

@l > . | Data exchange

Virtual machines > - Self-optimising
~ Traceability H S

Smart production Individualisation
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zomiaderonske  Hvala za vaso pozornost

in elektroindustrije

Mag.Marko Bohar Ahh

Samostojni svetovalec SRF‘TDP
Stratesko razvojno inovacijsko partnerstvo
Koordinator gozda Pametne tovarne TOVARNE PRIHODNOSTI
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