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Enabling Technology for Manufacturing Revolution
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Smart Factory Model- 5 key scenarios
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Integration Scenarios:

. Shop floor to Top floor

-Intra company vertical integration

Machine to Machine (M2M)
- Autonomous equipment

. eCommerce Integration

- Direct integration of e-shops
-Usage pattern improvement

Manufacturing Collaboration
- Track and Trace
-Genealogy/Recipe

-Direct replenishment

. Analytics (Al)

-Predictive maintenance
-Predictive quality/Reduced scrap
- OEE

-Energy Mgmt.
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Korea’s Atmosphere for Smart Factory Implementation

SMEs and middie- £

SMEs and middle- {
standing firms standing firms
“Consensus toward the necessity of “Willing to implement immediately
establishing smart factories” 91.9% into their factories”

Dec2014 May2015 Oct2015 May2016 Dec 2016

@ Increased technology implementations among multinational corporations and
middle-standing firms

@ Increasing number of companies in ICT supply industry
(IoT, CPS, Cloud, Big data, etc.) for establishment of smart factories
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Manufacturing Renaissance: Made in Korea 2

Make the World’s four major Manufacturing Powers Leap
through Manufacturing Revival until 2030

E) Accelerate the innovations in industrial structure through the
digitalization, eco-friendliness, and convergence of each industry.

P Spread enabling technologies to SME companies in cooperation with
domestic and foreign companies.

Level |

»

2 Major Programs

B 1. Smart Manufacturing Improvement Program

»
»

2. Smart Manufacturing Innovation Program
(Step-by-Step)

Time
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Improvement Program 2

[[|__ Greattechnology gaps between the SWIEs and eading companies 11

::» I I ‘%N
> Need for customized solution for each step %\;\g\\\

I-Develop policies for step-by-step [Advanced Level]

Flexible customized

upgrades of smart factory for SMEs production
based on loT and CPS

[Intermediate-2 Level] D . d
Reaktime integrated omestic an
Control on IT/SW basis Foreign Leaders
[Intermediate-1 Level]
Realtime production Large
information collection Enterprise
and monitoring
Basic Level
Lroduction r]ecord Small powerful firms,
tracking & management Middle-standing firms

HYUNDAI

Smart Factory Improvement Program
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Improvement Program ¢/

Instructions customized by levels

@ Instructions by expert consultants, customized to level of the firm, based on industry standard
reference model* ( basic ) Intermediate 1 ) Intermediate 2)

@ Constant management by expert consultants (coordinators) after completion of smart factory
establishment

Outcome of Smart Factory Ready Program A% _ _ _ _ _ _
time series analysis of 277 firms which applied for establishment

Increased Sales Increased Employment
=@-= firms with established smart factories =@= entire manufacturing industry =@= firms with established smart factories =@= entire manufacturing industry
110 5.3% 115 6.0%
105 0.7% 110 1.1%
100 3.0% 105 3.59 3.6%
95 1.6% 100
2013 2014 2015 2013 2014 2015
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Innovation Program (by SMIC)

1 © Building “best practices and enabling technologies” smart model

R&D. factory

: Support benchmarking for establishment of real smart
Creating Operating Viodel iR =1
Foundation . ]Ij’ro ose new processes and technologies for smart
: actories
Demonstration « Utilize common R&D and testbed

@ Concentrating support for core technology development of smart factory
* Develop smart equipment such as controllers, and technologies such as smart sensors and ICT

Standards/Certifications :

© Support operational instructions of smart © Develop international standards

factories Joint proposal of smart factory standards (ex, lIC)
(e.g. Smart Factory Academy), targeted toward SMEs

© Build “Interoperability Test Center” based on the
© Support establishment of smart international standards

manufacturing graduate courses (2017-) Equipment for Interoperability certification testing
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- Implement an automated infrastructure to support multi-product
and flexible production

PUIGIGENGD]E - | imited automation only for specific production

- Separated operation for digitalized design and reaHime
0l el [Fz10)l  process monitoring
- Partially production control automation

- Connecting virtual and physical production based on the loT-CPS
Intelligent control and automation based on the Big data

' Proc
(Control Center)

Product Design

lloT

Open Hardware Interface
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Casting Ii;née FIexibe v | Surface

controlled by robots processing line treatment line S Dol
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Demonstration Factory (Demo Factory)

Propose direction of 4th industrial revolution (Lighthouse Project)

© Suggest direction how to advanced level for the domestic manufacturing industry

© Suggest the application plan considering global and industrial standards (de-facto)

WP, Industry4.0

-» Propose application plans of the IEC/ISO, Industry 4.0 and lIC standards and their linkage

Establish the global&korea smart factory reference model (Reference Testbed)

® Develop the testbed using 8 smart manufacturing technologies lto. B cou
Smart Machi
@ Operate an interoperability certification lab based on the standards AR/MRMR Cobt o
56 BigData

-» Environments for technical tests (linked with international certification test)

e ——
U3 =

FEATURES OF THE SMART FACTORY: WHAT MAKES IT DIFFERENT? ’

v B

Y A ED crsoigtal Twin)

Self-optimize performance Self-adapt to and learn Autonomously run entire
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Smart Manufacturing Innovation Center (SMIC)




KE-TI 505 R @SMIC

...............................

SMIC R&D Members Visitors
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SMIC Introduction /4

© Provide the process of testing, evaluating, and integrating enabling technologies required for
manufacturing innovation

Pre-Test Experiment & Demonstration

[
c (=]
S~ (=) Korea Smart Factory Foundation =] o .m l‘ l‘
) Requirement Data Analysis = ) 2 AN B
Q@ | } Y § Demonstration }} %' .III m g %
Analysis & Test S < 0 ing F
> Factory 8 perating Factory
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\ avuneenss o - 3 Digitalization Zone
: - Total Operation
- Digital Twin

Additive manufacturing
Machine Zone

Process Automation
Zone (C-Line, D-Line)

Discrete Automation Smart Manufacturing
Zone (A-Line, B-Line) Robot Zone
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SMIC Introduction (/4)

Membership

LSis SIEMENS  a.fodgel &P~ AHYUNDAI

HYUNDAI

@ e OMRON Q Hanwha Techwin erac Gm m er

NATIONAL
& MITSUBISHI FESTDO O nipcwsss: MARPOSS INSTRUMENTS

Changes for the Better

PILZ VIRNECT accenture CLIICA @ .F.:-

High performance. Delivered.

» 4
[S=0F. = Fad .

[ T - & YUIN

PLAN Autonics DOUZONE (U weacRobor HENDS BUSSARD
—

Schneider
: : LPElectric ﬂ I
A _, ﬂ
lte‘:h BALL& BEARING 4 g g \UBO Rexroth -R-IT TAL

Bosch Group EEEEEE

I// UDMTEK cy"ON th!ERW@KS ANDOS MiDAS

Metanet PATLITE.

Korea Smart Factory Programs



..............................

KE-TI S0t vate ©sMiC

Collaboration between Germany, USA and Korea (1/2)

-----------

«INDUSTRIE4.0

A industrial infemet
CONSORTIUM

_.1INDUSTRIE 4.0 S

Layers Life g
Ik yele

© Provides common language ® Provides common language ©® Provides common language
© Maps physical to virtual world ~ © Reduces complexity ® Reduces complexity
® Covers product life cycle © Ensures scalability © Maps physical to virtual world
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....................................

Collaboration between Germany, USA and Korea(2/2)

. 0 Testbed Avard Winner A—

« Congratulations Dr. Byunghun Song from KETI  * Congratulations Dr. Kym Watson from Fraunhofer 1058

Promoting test-production connected among
global model factories (Oct, 2017)

- The smart factory testbed approved by IIC (2016, 09, 21)
- Selected as lIC Best Testbed (‘18.05.21)

=» Solutions from model factories are expected to serve as a foothold for securing national competitiveness
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SMIC Key Achievements (1/3)

1. Make a Strong Connection Between Vianufactunng Eactones and Supply Companies

© Participate in a joint exhibition each year, holding a quarterly event for members to share trendy
technologies

© Leverage Korea smart manufacturing’s ecosystem of expertise, technologies, resources and best practices
-> Develop “Best Practices by Industry Types and Levels of SMEs” providing insights

Korean Airline
. _m W

o Ee B e

Schneider
Electric
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Srvart Masfon

3 SMIC Key Achievements /3

ZrSeVeiasiaiNEtWorKsH UNHOAE ORI Eo! I YA tON

© Encourage global interaction by participating in major exhibitions and meetings

© Collaborate with international standard organizations
-» Propose application plans of the IEC/ISO, Industry 4.0 and lIC standards and their linkage
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SMIC Key Achievements @3/3)

3. Provide suidance (consulting) from industry & technical experts

@ About 2,000/year visitors at SMIC

Korea Smart Factory Programs 21
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ﬂ Together, Collaboration

Lo

=

All leading experts and : = ‘ Bring advanced smart
internal/external , rea Smart Factory Program % features to overall
representative supply = - ‘ 1 o | i 'I 4 manufacturing industry

\

companies

Korea Smart Factory Programs 22



|
'® I
|

\N 7

Korea and Thailand agreed to expand and strengthen cooperation

to prepare for the 4th Industrial Revolution.

[Korea-Thailand President Summit, Bangkok 2 October 2019]
\ | | =
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We will raise the competitiveness of SMEs through
the proliferation of smart factories,
and also proactively respond to the
Fourth Industrial Revolution.
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