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Why do you want to SMART ?

“INDUSTRIE 4.0"

DESIGN
BUSINESS "
WEBSITE z MANAGEMENT
Gomve )( ) 4 S
SOCIAL WEB ) = S ‘
& I8 e s
<
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1 MARKETING & SALES
SMART GRID | PRODUCTION PLANING
SMART FACTORY
7 MACHINES
~ | e
] = < L/
—_— ALY 4 /
[WE ﬁ ROBOT
MES — ==
CYBER PHYSICAL SYSTEMS %

TN

SOFTWARE AS A SERVICE
(e.g. ERP, DIAGNOSTICS,
DEVELOPMENT, DESIGN)

ThE St
COMPANY

Source : Softing Industrial Automation Website
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Introduction
(D What is 2 When do you Prepare ® Where?
Smart Factory? Smart Factory? How?
"
£

Robot HMI
Industry 40

Control
System

Monitoring

Instrument ool

| aﬁm Lo il 4 %?E* A hﬁ%‘fh?aﬂﬁ&- 5

Source : www.mobinius.com, www.findnex.com
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. posco
Introduction

Entry into the age of the 4th industrial revolution

2010 ~ Present
4t Industrial
Revolution

After 1970s loT+CPS+Cloud
X 31 |ndustrial +Virtual Factory
eSS Revolution ré
) -
Early 20t Century Electronics
2nd Industrial technology + ICT= '
> Revolution Automation
18th Century

Conveyor belt =
1st Industrial Mass production SMART
Revolution system FACTORY

Steam Engine =
Mechanization

End of 18t Century 20th Century 1970s Present

* CPS . Cyber-Physical Systems
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Smart Factory

1. What do you want to?
- Smart Service?
- Capacity Up?

- Factory Automation?

2. Why?
@ Threads of Future
@ Risks of Present
3 Will of CEO

@ etc.

Shortage of
skilled

. workers
Cost saving

pressure Population
due to market ageing
competition

Environment
-friendly
city-based
Current problems production

of the existing

Dynamic
value chain
network

Customized

Short

. mass
life cycle production
of product Small-sized

Increased factory

variability
of product
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Introduction

Future of Smart Factory

Complex Expansion Capacity

Collection and processing of ,
real time data related to production ¢ & Productivityf

Real time production ‘ Quality

m Virtual Factory
Simulation

Optimum/efficient use of
energy necessary for production

Automated production control
(Minimized involvement of human)
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. . POSCO
Points of View — Manufacturer

Factory Automation

Requiremen tS 0 f Manufac turer w % Manufacturing Plant Global Facility Insight Pa

Monitor production flow in real-time Manage equipment remotely using
to eliminate wasted time and reduce sensorsand limits to conserve
in-process inventory energy and reduce costs

Central
Instruction

Automated
SYSte m Inspection

RFID sensors Production line

U n |t T s IE identify T triggers autonomous
Ll = productand | ¥ material handling
C ontro I L materials ) vehicles

Implementcondition- || Aggregate product and

i | basedmaintenance process data, analyze,

L. alertsto reduce identify constraints and
downti d i areas

increase throughput

S Ite N ‘ A Source: @MicrosoftloT in Manufacturing infographic, 2015 |

Equipment
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. . POSCO
Points of View — Manufacturer

Case Factory Automation & High Price Solution
(like CPS, IloT, Al, Robot, Big data etc.)

Benchmark model of Smart Factory

Germany, BMW Smart

Case Factory Japan, Okuma Corp. USA, Harley Davison
What = 7 o .
to do ﬁ Mg = =1 4 | CECEEEE TR
e Y T Pl = " ¢ /- ‘ . . . . .
= All day bperatlng is p055|ble = Factory Automation of Real Time Monitoring with
by comm. with Robots. Milling part. (¥ 3Billion) IOT. (.11~) .
, , : -Milling Machine,
= Space is reduced 1/3 times. » Operation for 7 days Manufacturing Equip
Only half Employees are = All process are possible to Moving Equip. with Sensor
needed. check by Tablet PC.
.II\./eI ilhn Cyber-Physical Systems(CPS) Al, Robot IloT, Big data

Source: www.msip.go.kr
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Points of View- Provider
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Classify the Role of Smart Factory

ERP
Planning

Exemtmn

..__:IGe l I ra?emm
- Quality |

Assurance
| _Order | °
| Tracking |

| ASRS | | Tool Storage |

Necessity of Provider

[

Ly 10T data analysis, machine
"t learning, prediction analysis

Data analysis and usage ’ { Factory visualization Intelligent Dashboard

.\4‘
.“‘
2 ,"

OIPN POIY
Amenp

’
VR

i , Ingfa]lateddatawsualization
IAfter-sales‘: Al ) l :'Logisti(s
| i \ /
| SeN@ L, ece Big data analysis platform M [ales

{Application ~ »

@ Interfa(e' -

iation
! E}) ry é Data integration and accumulation &C© E}D‘I\r-: pp@ﬁ
| I ]/\[ |

{ 2 Private M2M Cloud
T Accumulate performance data for physical equipment /IT systems

Object Eqmpment Process People Environment

Usage volume
I mﬂgg S Sensor r'l Performance 0 PS 4'\\ gensor
Proqress bo e J Saeen | | meagemen

Operations oC Processing gu% Lotion &3 | | Electicly (7]
Abnormahtlesx Quality C‘,‘C“I Activities '=\ Temperature

- " 4 7 \ F'e 7'

Source : www.fujitsu.com/global/about/resources

Products
Parts g
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Points of View- Provider
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ICT

Case II Control S/W companies of Legacy system expand Information Biz.
(Supply Total Solution Link with PLM, ERP, MES etc)

Add Industry
4.0 Total
Service area

Traditional Machinery
and
Device control area
+
(IoT)
Sensor

v'| ERP/PLM - SCM/CRM - MES -
PC/PLC - Sensor/Actuator connect

IT Service
(PLM, Monitoring, PMQ et

Industry 4.0 Platform

Data acquisition device
(CISCO PC, etc)

PLC, PC-based PLC

v'| Through Design ~ Product

Integration Platform (PLM, MES, Automation
Smart e PLM

Platform - Product Planning, Design, Test and

& Service Simulation

- Product Scheduling, Engineering &
,:D:, Simulation
® MES & SCADA/HMI

Smart

Control

® TIA (Totally Integrated Automation)

I0 Module, Motor Driver etc.

- PLC, Remote 1/0O, HMI, Drive,
:E:, Motion Control & Integrated NW
manages Motor and integrates Data

Industrial Utility, Robot
+ wired/wireless Sensor, IoT

Smart
Sensing

N’
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° ° ° pOSCO
Points of View- Provider

Information Biz. Companies expand control areas of the Factory
(Consortium with FA Vendor, New Service Model, etc.)

Case III

FA/Sensing Vendor
joined to support
Total Services

® High speed data acquisition
from Sensor of FA equipment
- use CISCO Pilot equip.

® Implementation with

Industry/Comm. Technology

Vendor into the SAP Platform
- SAP HANA(In-Memory)

® Status Monitoring of equip.
using the real-time Visualization
- (2D, 1sec Delay)

® Checking operation process &
quality, Alert Service
- Quality & Process Analytics

Global Engine Vendor
integrate data from the
customer in the world.

@
B
14
"}

Watson'’s Intelligent Servic

(voice recognition, etc. )

IBM Watson is the platform
for cognitive business.

[(*]
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POSCO

Points of View — Engineering
With Constraints
v" Manufacturers want to reduce the Risk, Time and Cost. Provider
Risk Cost
Manufacturer

Time

v Providers consider Issues

- like Operation/Energy Efficiency, Fault, Global Inform, etc.
13
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o . . . POSCO
Points of View — Engineering

ICT

With Constraints

Basic Economics for Smart Factory

ALARP (As Low As Reasonably Practicable)

ALARP

CosT

Source : /theregulatorslot.wordpress.com
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o . . . POSCO
Points of View — Engineering

With Constraints

Basic Economics for Smart Factory

- How to Adapt - Set the Own Rule

LOE+K
Fou fuvmg Blovmz dnllineg rizs —— Holllauinl
LOEA g { : ,.-"' .
Latastrophe Eanloraptoy . e i . -« Grest Britam
10E-D] 4 T rrre——ee e
o "-...__ Tteal Rk untoleralde
HIGH OB} pogremrememrmemmene i s
1 OFA Ao Anclred dealloez ngs :
Imwestment - ALARF Englaml

1 OE={k]

Hesnaroes

Actoplae mdistry

1 'lE'{H' e S P

Low .
| OE-4) Bl

Probakality of accidam per vear (Fi

Bod a1 allele
1. OE-0% ALARF Holland
ALARP 080
1 (E+{0 1 06E=01 1 OE+{2 1 GE#D3 1 {H=+04

Mmnber of ftalifies (W)

Source : www.prism-safety.com/solutions, www.researchgate.net 15
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POSCO

Points of View — Engineering
With Constraints Time, Space
Gap of Timing
Meaningful
Operation Data
Ger —
Budget
Conpept | Basic Detail ~ Procure Construct ! Commissioning | Product
Demgn i Design Design i
Planning EPC Test Operation
-~ — ——— —— — — — >|:,<— —————————————— ->i<— ————— » ——————>
Shortcut? i Shortcut? i Shortcut? Operation Improvement
by Experience by Experience by Experience
A

- How long do you endure? Can you dream a concept

- How much do you reduce? after 2~4 yrs.?
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Points of View — Engineering
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ICT

With Constraints Energy
Data from devices
Meaningful
Operation Data
Get -
Budget
Concept C C L
: ommissioning | Product
Design
Planning EPC Test Operation
———————— — — — P — —— —— — — — e —————— N ——— - — ——— ] >
Shortcut? Shortcut? Shortcut? Operation Improvement
by Experience by Experience by Experience

A

How to supply energy for construction?

Who supply energy to smart devices
and Network?
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How to Prepare

POSCO

ICT

Go to Basics

- Coincide the Unit, Global Time, Metering, Global space, Starting point

Physical

65.3 KG to Lbs

kgl  1#1
[eastern] ., . 3
[western] 12:00 # 12: 00
[Hemisphere]
Summer = Winter
Clockwise = Counter-
ClOCKWISE iociamise
[Starting point] @

Counter-
clockwise

Im#1m

Decision

Operation

1#1
12:00 #12: 00

Summer = Winter

Space Energy
Im#1m
Clockwise = Counter-
clockwise
Summer = Winter
1#1
12:00 #12: 00
Im#1m
Clockwise = Counter-
clockwise
Summer = Winter

% GPS 1s used for global time sync, but EU(Galileo), Japan and China try to set up their own GPS.
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How to Prepare

POSCO

Decision ~ Operation ~ Data : with Energy

Decision

: Gber Smart Smart Factory Smart
DperEien Physical — Smart Smart roduct
System  AppPltform Machine @ Machine App Platform
CPS* (App Platform)

Intemet
Of Things

(' Sensor 33 Controller% Network 3. Device )

Energy

x>0

<OmZm

ICT
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POSCO
How to Prepare

ERP ~ MES/Process ~ Device : through Data

Energy Physical

A Heart, Brain, and Neural Network of Steelworks

Space

ERP*6)

MES™

|
g
Power
S

{

P/C™
I

Network .
| | ) < Blg Data
| [
PLC*? DCS*3 J Spedd —~
11 1 C CS S

Operation

> - >0

Sensor/

Actuator/
Device MCC'Y) —  Dri

LO Motor Valve Sg nso,

*DMCC : Motor Control Center *2PLC : Programmable logic controller

*3DCS : Distributed control system *P/C : Process Computer

*IMES: Manufacturing Execution Solution *9ERP : Enterprise Resource Planning
“7SDD : Surface Defect Detector

A

C IoT
———

20
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POSCO
How to Prepare

Considering the industrial characteristics & Costs
in the Brown Field / Green Field

Physical Space

Case I

General Manufacture Steel & Iron Area
Material s o r g BN A ez
t " A
vice ﬂ:%] iy ML bl bl 9238

/devices %
Decision ‘

Coing Hot Lol

Unfixed path/material flow path == Fixed path/material moving path
Operation Discrete(Module) = automatic + Continuous - central/integration
/distribute control control
General Equipment == Special Equipment for steel & Iron process
Fault only affects own Equip. e Fault affects the process
- able to use other Equip. - disable to work, costs UP

21
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POSCO

ICT

How to Prepare

Case I Software based Innovation
constructs the cost-optimal smart factory in the legacy

Physical Space Energy

Objective Factory How to Adapt

Remodeling Legacy

" “tolL
. Known object Add “SMART Convergence System” to Legacy

(Process, Utility, Customer) ___Operation System “SMART
* Minimizing CAPEX (Legacy) Convergence System”
(possible system downsizing, etc)
* Mixed effects to prove Data + Intuitive UX* New Data
LO Analvti Ve
Process alytics
VS. Inform. n | | n Positio
Y L4 Y
3 2 |8 mod Press b/
2 p Smart 2 Body Temp,
Adapt New Factory il ) Observability 4| &
Q & Q
=3 0 =3
o 9 Controllability | | S
& (SOC) ;
: Q
(1)
=
2
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POsSCO
How to Prepare

Case II Establish the Main Process firstly,
then check the Results of Final Products

Physical Space
Object and KPI
B Product “Daily
New Model Develop Lead Time Monitoring & Analysis”
Period : about 2 yrs. B Mixed
Production
. W Quality of
impleme § pocoarch Pch::I‘ZICt @cls]leiifl  previous process
ntation Jpre Model Line KPI decide on going
Part Develop Routine or not

Stage Setting

1118 m Stability of

“Focus on Cost Effective Process and Process TOttal PTSCGSS,
Long-term Process” Stab|I|ty not unit progess

Day to Day 5% Production gains Innovation Depend on the capacity of production line

G
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How to Prepare

POSCO

ICT

Optimized Energy contributes to environments

Space Energy

@ Optimum energy pattern

Electricity

Operation

Production
Information

Green Factory

Sensor/
Actuator/
Device

Demand information

Water

% POSCO ICT proposes the method of Economics for Energy Infrastructure.

Production
information

Equipment
condition

24
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buinjos wajqoud jo Ayjend

Conclusions

POSCO

ICT

»

To get the Smart Factory

Valuable
Innovation (work)

Lots of
Companies
Focus On

»

Seriousness of
Issues

Check the Seriousness of Work

Draw your dream & find the Expert

Open problems of Shop-floor
(Remove Bottlenecks)

Reuse/Activate Data

Share Data using ERP, MES etc.

25
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Thank You!

Contact point : ryoums@poscoict.com

| Create Tomorrow
by Imagining, Creating & Transforming



