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1. Background | 1) The Fourth Industrial Revolution

O The term "Industry 4.0", shortened to 14.0 or simply 14, originates from a project in the high-tech
strategy of the German government, which promotes the computerization of manufacturing.

Q Klaus Schwab, Founder and Executive Chairman of the World Economic Forum, has published a book entitled
“The Fourth Industrial Revolution” in which he describes how this fourth revolution is fundamentally different from
the previous three, which were characterized mainly by advances in technology.

Mechanization, Mass produc;tlon, e T Ed e Pl
water power, steam assembly line, .
. automation Systems
power electricity

* Source: Wikipedia




1. Background | 2) National Mfg. Innovation Strategies

| . Introduction to Smart Factory

O After the global economic crisis, manufacturing is becoming more important globally.
O Strategies are being promoted in many countries to enhance the competitiveness of their
manufacturing industries.
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1. Background | 2) National Innovation Strategies

O Understanding of Industry 4.0

>

>

Industry 4.0 is a broad term that encompasses different perspectives, industries,

corporate functions, technologies and fields.

This study analyses the opportunities and challenges of international cooperation in the

field of Industry 4.0.

It is based on more than 150 interviews and discussions with experts from Germany,

China, Japan, South Korea, the UK and the US.

New business models

16 % :
° Networking and
digitalisation
26 %
Automation
18 %

Smart products
20 %

Production optimisation
20 %

n= 147

* Source: ACATECH, “Industrie 4.0 in a Global Context”, 2016
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1. Background | 2) National Innovation Strategies

d The most significant economic opportunities of Industry 4.0

» Businesses in particular are not simply introducing and adapting to Industry 4.0 for the
sake of it - they are doing so because of the economic opportunities that it provides.

> The experts from all of the countries saw production optimisation as one of the main
economic benefits.

Germany Us South Korea China
Better customer service 38 % 54 % 55% 51 %

New business models 50 % 62 % 36 % 54 %
Expansmr_l of produ.ct 50 % 31 % 36 % 67 %
rm——ooand service portfolio | e e e e
1 7 7 ) 1
i Production optimisation 79 % 62 % 73 % 60 % i
S ARV AR E v RN VAR ANV (VR U y I (R A d

Higher sales 17 % 15 % 18 % 19 %
T 1 T T 1 T 1
0 50 100 0 50 100 O 50 100 O 50 100

n = 148, multiple responses allowed
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1. Background | 3) Ranking by Mfg. share of GDP in percent

O South Korea’s economy has risen steadily in global manufacturing, ranked 11th in 1990, 8th in
2000 and 7th in 2010.
O South Korea’s manufacturing share of GDP is 28% ranked in the world’s 2nd place.

% Ranking by share of manufacturing gross value added % Manufacturing share of GDP in percent

1 ] usa ] usa ] usa =) usa I_H China ' 33
2 M peuschand | @ | Japan [ @] sapan B crira *@:| siidkarea 28

3 El Japan E Deutschland E Deutschland II' lapan Indonesien 25
Eat=d GroBhbritannien .:I Italien - China E Deutschland [ ] | Japan 20
5 I:I Frankreich -::1 !",; GroBbritannien m GroBbritannien I:I Italien Deutschland 19

I:I Frankreich I] Italien L& J Brasilien
I Frankreich m Sidkorea

I Frankreich

Mexiko 17

ltalien 15

Russland 14

Brasilien 13

10 [[+] renada [ indien Indien 13
11 IEI Mexiko E Russland Spanien 12
12 [gglll Australien Bl vesiko UsA 12
13 [ Niederlande [ indonesien Kanada 11
14 : Argentinien E Spanien Frankreich 10
15 [ Indien B+] «anaca B GroBbritannien 10
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1. Background | 4) New productivity innovation strategies

O New productivity innovation strategies are required in the age of 14.0

[ New productivity innovation strategies ]

Increasing
Operational Efficiency

Creating
New Value

Smart Product New Business Model Smart Production
(loT, Al) (Servitization) (Dater driven process)
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2. Concept of Smart Factory | 1) Definition of DFKI

A Industry 4.0 fosters what has been called a “smart factory”.
O Within modular structured smart factories, cyber-physical systems monitor physical processes,
create a virtual copy of the physical world and make decentralized decisions.

-0 e -

Internet of Services

Convergence Technology

v

Sensing, Actuation | Computing v
& Control , Smart Smart
CPS Material Product
. App Platform App Platform
A : . ‘ &
-1 o : CSVioar=hvsical :
c“_‘ommumcatlczp Procduction Sysicmn
'*\.,‘M_ /__./"[ -
I— Internet of Things
Mobile
r
Sensors /i Actuators /i Controllers Devices
N . . . PLM : Product Lifecycle Management QMS : Quality Management System |
Source: DFKI (Geman Research Center for Artificial Intelligence) ' SCM : Supply Chain Management ERP : Enterprise Resource Planning |
|
|

CRM : Customer Relationship Management I
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2. Concept of Smart Factory | 2) Definition of SMLC

O Smart Manufacturing is the ability to solve existing and future problems via an open
infrastructure that allows solutions to be implemented at the speed of business while
creating advantaged value.

S M I E: Affordable, Accessible, Innovative and Secure
Intelligent, Seamless & Collaborative

Networked-Based, Smart Manufacturing
Connected Supply Chain

- Agile Business Sustainable Production

- gimand Driven Systems, ERP :

* Raw Material to Finished Product e ngheff value'p_roducts-
Safe Production Data for decision making

* Product Lifecycle
: (‘ = Improved safety
= = Fewer incidents

Management
= More user friendly

Dlstrlbutlon
Smart Factory Center

Optimization

= Asset Utility/Zero Downtime

Energy Efficient

Smart Grid = Lower emissions = Quality/Zero Defects
* Less energy used = Reliable results
* Green manufacturing

* Source: SMLC (Smart Manufacturing Leadership Coalition)
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1. Introduction of KOSF

Q Purpose of establishment

> To promote the spread of smart factories to strengthen international competitiveness of
Korea manufacturing industry

» To promote the software solution industry of smart factories for Korea smart factory
development

» To create high quality job for smart factories

O Main Functions

Research & Development

Development of smart factory solutions and
Diffusion of smart factories for SMEs key technologies

Promotion : Expo, Survey, Best practices Representative smart factory

Demo smart factory (testbed)

Standard & Certification Education & Training

» Establishment of smart factory department
in graduate school

» Training for CEOs, employees, s/w
engineers and consultants

Establishment of standards related to
smart factories
Certification of smart factory maturity level

k d KOREA =7 KOREA SMART FACTORY
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1. Introduction of KOSF

Il . Korea Smart Factory Policies

O KOSF wad established as a public-private joint foundation to support and control the Korea
smart factory policies in June 2015.

Ministry of Trade, Ministry of SMEs
Industry and Energy and Startups

Technology Committee

Management & Smart Factory Smart Factory R&D Planning Standard Infrastructure
Planning Team Propagation Team 1  Propagation Team 2 Team Planning Team Team
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2. Key Features | 1) Definition of Smart Factory

Il . Korea Smart Factory Policies

O An intelligent factory for customized smart productions by integrating whole manufacturing

process based on ICT

* It is different from production automation through unmanned factory

Manufacturing -

Design - Plan

Product performance
simulation — Shortened
production period, customized
product development

Real-time communication
between equipment-material-
system — mass production of
multiple products, increase
energy and facility efficiency

Automation Technology High Productivity
Improvement of

Robot, Precise Productivity

Machining, Flexible
Manufacturing
Process(SBB)-+- Q - +—
ICT Technology Production Technology
loT, CPS, Nano, Materials, Energy Maximize the

Big data, Cloud--- saving-

(| KOREA SMART FACTORY
i FOUNDATION

Process - Production |

Logistics - Sales

Real-time connection between
parent and partner companies
— Reduction of inventory cost,
cooperation in all fields
including quality and logistics

+ High Flexibility

Flexible Manufacturing
Coexistence of Automation
and Human

High Resource Awareness

Use of Resource (Waste™V, Optimization/\)
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2. Key Features | 1) Definition of Smart Factory

O Scope of support projects for SMEs

» The smart factory includes all manufacturing related processes
@ from product development to mass production,
@ from demand forecasting and customer orders to finished product shipment,
@ vertically including all areas of field automation, control automation and application system.

Business Process

Product Planning/ Production Planning & o
Design/Development ,,' manufacturing ! il i) ST
ICT based System ] fi
~ Production Order Sales Order
_{Ei/) < Supply Chain Management £ ,\j
Suppliers Order, Forecast * * Progress Customers

Master Data . .
Enterprise Resource Planning

Master Data Plan, * * Progress, Progress &
Product Engineering Info’ SChedﬂe : ristory History
. anufacturing Execution &
|_|fecyc|e ﬁ Operation
Management Work-order 4 :
Engineering Info’ Control Real-time Data

Device sensing/Actuating/Controlling
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2. Key Features | 2) Phased Approach

O Step-by step 5 level approach from the basic level to the advanced level

> Basic level ~ 2nd level : use current technologies
> Smart level : use smart factory technologies developed with IoT and CPS

IoT -CPS based customizing
flexible production

IT-SW based real-time
integrated control Smart Level

IT-based production Second Intermediate
Management Level

: First Intermediate
Limited process

: Level
automation = B eeceeoc@
Manual labor Basic Level
Development by current technology .Future technology

ICT not used

IoT : Internet of Things
CPS : Cyber Physical System

=T KOREA SMART FACTORY
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2. Key Features | 2) Phased Approach

O We defines 4 levels of the Smart Factory by the ICT system and automation levels.

AV Description Technology
Future
Advanced loT & CPS based Intelligent and Flexible Manufacturing System. Factory
Technology
All working machinery are fully automated by controllers.
The Controllers communicate at real-time with ICT System such as
Intermediate-2 CAD/CAM.
At every event, material and machine communicate each other and
ICT system can control intelligently at real-time.
All working machinery sense status and send current parameter values
: at every event to ICT system. Current
Intermediate-1 . : : . Factory
ICT system can monitor and identify the problems, and make decision
Technology

at real-time by the parameter values.

Basic Material and process flow are traced at real-time by ICT System
el All kind of works are done by manual labor, EXCEL, MS-Word
Not-used

= KOREA SMART FACTORY
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2. Key Features | 3) Strengthening Competitiveness

0 Demand Industry Perspective

A
%’- 9 Large-scale _
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P ® 50° e \~ : o :
L ‘ o o
5 3 . Level
i l E "
Partially Automated Integrated Automation Fully Flexible Production
with Information with Intelligence & Integrated Value Chain

LSIS : a leading company in the power system and automation sectors
KAI : Korea Aerospace Industries, LTD
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2. Key Features | 3) Strengthening Competitiveness

Q Supply Industry Perspective

» Technological competitiveness of domestic enterprises is 20-90 percent in developed

countries as measured by item level.

> |t expects average annual growth of 11.2% to $ 2.4 billion level of the domestic market

(1.5% of the global market).

* The world market is based on $ 155.2 billion in 2012 and has grown into a $ 246 billion in 2018 (Markets & Markets)

S/W H/W

100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

0---0--0---0---0 O0---6---0---6---0

90% 90%
Global 80%
(o] Compan ’ 0

/ -~
70% ’ o
’ /
o~ / /
S~/ 40% /
/ / ()}
/ o /
/ 60% o 3oo/fl
/ N
20% 209/ | N o20% d

-
Domestic N7
o
| | | | | | | | | |

PLM CAD MES ERPSRM/SCM Robot Controller Senso PLC Network
r

o---d
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<Smart Factory Industrial Concept>
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3. Main Projects | 1) Smart Factory Diffusion

O Overview

Objective Support SMEs and hidden champions to adopt Smart Factory
to enhance manufacturing competitiveness

Term 2015 ~ 20(6 years)  Target: Provide a total of 10 thousand Smart Factories (2015 YTD 1,240 factories)

Current Status ICT converged Smart Factory propagation project(MOTIE), Regional investment promotion subsidy
project(MOTIE, municipalities), Production site digitalization project(SMBA)

Industry innovation campaign, Support suppliers of conglomerates and community based businesses
via Creative Economy Innovation Center

Projects as of 2015
Classification 2014 2015 Total
SF adoption by industry type - 303 303
Regional investment promotion
MOTIE e - 193 193
Specialized local project(KIAT) - 24 24
SMBA Production site digitalization project 144 137 281
Industry innovation 133 139 272
Private : :
Creative Economy Innovation Center - 167 167
Total 277 963 1,240

= KOREA SMART FACTORY
FOUNDATION




3. Main Projects | 1) Smart Factory Diffusion

O Results and Achievements

» 5,003 SMEs completed the introduction of smart factory by the end of 2017.
» They experienced 45% quality improvement, productivity improvement by 45%, delivery time
reduction by 16% and cost reduction by 15%.

DU I
16,000 Cost Reduction - 15%
2,800 5,003 Imgg\algxent I -5

277 1,240 .
- — I

Productivity 0
"4 15 16 17 20 22 Improvement 30%
* Aggregated by the end of 2017 * Average of 2800 companies completed by the end of 2017

== KOREA SMART FACTORY
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3. Main Projects | 2) R&D - Representative smart fact

O SMEs need a model house showing what a smart factory is in real site

Propose a reference smart factory model for main industry fields

Factory tour is necessary to show what is smart factory

=» Started factory tour for root industry in 2015

=» Apply advanced manufacturing technologies to real operating factorysite

Provide opportunities for SMEs to see high-level smart factories
that they can approach

=» Large companies’ technical level is high enough but it is not easy to
benchmark for SMEs

=» Presenting smart factory leading model considering reality

k ® L (OREA T KOREA SMART FACTORY
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3. Main Projects | 2) R&D - Demo smart factory

=

Show the Future of Manufacturing (Lighthouse Project)

= Establishment of a smart factory to facilitate domestic manufacturing industry

. Provide interoperability and usage plan considering international and industrial standards
(de-facto)

— |EC/ISO, |IEEE, KS (Korea Standard)...

-
CLOUD

& CPS/

Digital Twin COMPUTING TR
alh

= B da B

5G Smart Machine 3D Printing Al
WIRELESS e

1. POC(Proof of Concept) 2. Certification

3. Training for Skilled Technicians

¢ | KOREA SMART FACTORY
FOUNDATION
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3. Main Projects | 3) Standard & Certification

A Building the foundation for an autonomous proliferation by private companies
Q Building standard and certification system of smart factory

> (Standard) Enhancement on compatibility between SW and HW at Smart Factory and Establishment
of a strategy and a Standard Road-map in order for corresponding to international standard

——————————— Standardization procedures —_——_—————— _|

1. Selecting and finding areas that need Agreement on common standards

to standardize (Standards in scrambling area)
2. Standard survey by each field

3. Selecting area in response to priority

> (Certification) Developing on assessment model for certification, establishing a framework, and
pushing the pilot test applied to certification model

( Excepted effects in case of introducing certification )

» Suggestion of methodology for the implementation of SMEs for Smart Factory
+ To spread the consensus of "' Trusted company in case of acquisition of Smart Factory certification
in order to create an atmosphere to the spread of a voluntary Smart Factory

k o KOREA [F=2 KOREA SMART FACTORY
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3. Main Projects | 4) Education & Training

O SMEs need a model house showing what a smart factory is in real site

HRD Program for Smart-Factory Expert

%
Special  Market Driven Agile Resource  Technology
Knowledge Methodology  Utilization  Reference

| Subject mosr

1. Mechanical Engineering - Industrial

Engineering - Computer Engineering Major (4-
year) Graduates (Full-time) — ; e
Smart Factory Operation Design Graduate students L | + Pracical vming Support
who want to improve their R & D ability through

Budget Management

| | | |

specialist graduate education and acquire expert ey cromcaux e | [[oER rouTTEGHG L —

g iv. niv.
knowledge of smart factory fagtor technology and to KHu OPemiondOusn % s:& =B P & omemiouons
engage in smart factory supplier an.d smart factory oA g — ' e B
introduction company after graduation - Semi-condhctor, Diepey. 200 Peimmetmioitnl [ SR o iy s s

2. Manufacturing-related workers (incumbent) KOSERAR: Smart fictory operation /'trining

A company that is trYi"Q to lead _fUture _teChno'ng in curriculum development, student selection /
smart factory operation and design by integrating management, mentoring, recruitment of participating
field experience and theoretical content. companies and finding out industrial demand

== KOREA SMART FACTORY
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4. Expected Effects

Q Improved smart level of manufacturing companies->Ability to increase productivity and added value
> Enhanced the smart level of SMEs beyond "IT-based production management"

Manufacturing value-added rate Hourly labor productivity

unit:% unit:$

O Promoting related to industry : Sensor, automation machine
> Prospect of Smart Factory domestic industrial-scale(Markets&Markets, hundred million dollars): 40(17)->56(20)

The main core product technology level Smart factory domestic industrial scale
(compared to developed countries) (hundred million dollars)

60%('14)—70%("17)—80%(20) 24(°'14)—40("17)—56('20)

Q Improvement of the working environment and job creation related to high value-added

=T KOREA SMART FACTORY
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| Korea Smart Factory Practices for SMEs

Cases of Smart Factory Transformation
Smart Solution Providers behind the Scene
Education & Training

Smart Factory Consulting
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1. Cases of Smart Factory Transformation

O SAEHAN VACUUM HEAT TREATMENT Co.

Saehan Vacuum Heat Treatment Co

(http://heattreatment.co.kr/):

1. First year saving of electricity cost
exceeded initial investment

2. Reduction of defects by 67%

== KOREA SMART FACTORY
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1. Cases of Smart Factory Transformation

O FRONTEC
| OUTPUT
he 84 4% WA 84 7 BuB2ae0% o CHOS
&% 7% 80% +45%

Revenue 4% up, Productivity 7% up,
Reduced defect 80%, New jobs 45

Frontec, Inc.
(http://e-frontec.co.kr/)

k b KOREA =7 KOREA SMART FACTORY
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1. Cases of Smart Factory Transformation

Q Supplier Smart Factory Program (Construction Machinery Industry)

Diqgital connectivity Automated production Data-driven optimization Visible shop floor
1-1. Master Data 3-19. I}'I_'MS & Simulation

1-2. Production Information 2-2. Fool Proof
POP System (ZF2[HE)

4-3. KPI Dashboard

D+1 D+2 D+3
TRACK SPRING 100% 93% 60% 35%

PIN 100% 82% 70% 33%
PIVOT 100% 85% 63% 25%
S/AXLE 100% 79% 54% 39%

SAMWOO TECH

= KOREA SMART FACTORY
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1. Cases of Smart Factory Transformation

Q Piston Manufacturing Company

" Medium-sized automotive Implementation of Integrated Smart Factory

piston producing company Flexible production, IoT - CPS, Big data, Al

® Ranked 1st in Korea market Before
share (4" in the world)

» Connected

" Optimized
3K o ; » Mass production system for specific
SRR 0 [NTS RS product " Mass customization system for multi-
9 million increased . e product
" Real-time for
Wm spens » Digital synchronization of Actual factory and
WAERCRNI proows virtual factory using loT and CPS

= Control automation for casting and processil

» Intelligent control automation based on big
data

Defective rate 74% decreased

1.92/million | SRS

i
—

= KOREA SMART FACTORY
FOUNDATION
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2. Smart Solution Providers behind the Scene

Il Korea Smart Factory Practices for SMEs

O MES Solution Provider : ACS

MES Solution (DABOM - MES)

* It integrates 4M (Man, Machine, Material, Method)
information of production resources with M2M
technology of wired and wireless sensor.

» Applies Web service standard MES application
technology to enable real-time central management
of multiple plants scattered around the global.

DBWrd Manager

Auto Real
Confi Time

gurati Data Templa'le
on Manager | Manager

Inventory

control
Equipmen

t control

Point Manager

Middleware Application

KOREA SMART FACTORY
FOUNDATION

MES Configuration
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ooeace Barcode Materis seoe
o Sammies e—

Dutivery beeat
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2. Smart Solution Providers behind the Scene

QA loT Solution Provider : Ulala Lab

Facilities
Data
Analysis
15 ~ 30 thousands / month |
(o)
Management 1 8 /0 l 8%
(Dashboard)
v' (USD) 27 ~ 54 thousands per month v (USD) 12 ~ 24 thousands per month
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3. Education & Training

Q HRD Program for Smart Factory Expert

Special  Market Driven Agile Resource  Technology
Knowledge Methodology  Utilization  Reference

| subject mosr

Represontoivo factory Smatiackry  Sokution company
Demo Factry 2800 Orgarization

1. Mechanical Engineering - Industrial ibaﬂl + Consortum Compositon
Engineering - Computer Engineering Major (4- —  Poomence nrsomer
year) Graduates (Full-time) ey Excrrge  Oian
Smart Factory Operation Design Graduate students KI1aT - Prctest vanng Sccpor
who want to improve their R & D ability through

| | | |

specialist graduate education and acquire expert erear—prer ——— | PRTETIE e
knowledge of smart factory factor technology and to KHu OPmondossn Univ. - Univ. & Omedbesint
5 - ot SN &HW Sokuton wmes  HW Soltion
engage in smart factory supplier and smart factory il [ Aol | Brivasmsuny | iy
introduction company after graduation - Semiconocr Oeply. | |- 8o Prcsonmecencdbrad | S L | | sdmeseas vy

2. ManUfaCturm.g're.lated workers (incumbent) : KOSF R&R: Smart factory operation / training,
A company that is trying to lead future technology in curriculum development, student selection /

smart faCt(_)ry operation and _deSign by integrating management, mentoring, recruitment of participating
field experience and theoretical content. companies and finding out industrial demand
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4. Smart Factory Consulting

O Examples of smart factory consulting

Education & Benchmarking Smart Level Assessment Roadmap

Educatlon

Assessment Model Main Strategies

M AU ADIEZY 2 HA|
(Model Factory)

» Smart Factory Standard (KS X 9001-3)

‘ 104 25 > | semsmmms

. 2 HA AAIE |2 ADLE AB|A 2Z
e e
E e T T =8 (Test Bed)

2. KBEME

smand | A

2

TS S G L2 AHE MHl &
-2

=gl
LIPS o AIHE N AHY LBt E 7| Yo HB5He Total Service

2&(107K)

8 HHA AN
AR -
ERIEE ] HisUEITES (467H)
ER 10 407

« Q43| SHE T B
« AEALRI2Y VI5E 2822

[H 7R FE2 7tE s 3ysel - §ﬁEi| Hulgal  otolM of 2 2022+
T SHHE ALY 233 YR BHFD S | stace 3 JEEREEEEREY
2019-2021 === )
ut s zam ol
ADIEREFEICHZHE ] = | stage 2 AT EE 21 El0|Ef 7|¢ S|AlEHE 91T
anEsR AT A g 2018 SU N Az BB 72
A Az o T2MA EFEHE g
| g - uap 2 HEi|e Y AER|E HE
guis 2usy ik “HUIPLC-) A8 1A s L B R AR
VB9 PM Chlndar B2 H8 ALY HHIHO A% AUEZLFAE AU
wo HHHY Y ZEW Y
@p s =
EALSHAE 01
@0 B EEEY A SUHES uz N FIEE:
A & ZH o
) L K 1 OAMESEEN T ganetwds | m oaw s s wonawa
% 11 A AnEZE ey 2lcfy st 213 225 250 275
= 12 ZEMAEEs ezl 156 200 220 250
T @ B 13 AU AsseERY e 150 175 2,00 225
3 ! H
'_t “ - - Alignment Execution Platform
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Thank You

Jeongcheol Lee
jclee@kpc.or.kr

Smart Mfg Innovation Center
KPC
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