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Considering time, space and energy constraints 



         POSCO ICT provides the Total Solution for Smart Factory. 

Engineering 
Based 

· Steel automation 

· Chemical automation 
· Logistics automation 

· P/C  process automation 

Product 
Based 

· Machinery automation 

· Robotics automation 

Maintenance 
Based 

· L0~4 automation  

   specialty service 
· Trial operation of newly 

   built/rationalization 

· Remote service for 

   overseas steel mills 

Industry4.0 
Based 

· e-Operation 

· e-Maintenance 

· e-Safety 

· e-Energy 

· e-Environment 

· e-Quality 

 
Diagnosis/ 
Consulting  

Operation/ 
Maintenance  Design  

Installation/ 
Trial operation  Production 
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Introduction 

Why do you want to SMART ?      

 

Source : Softing Industrial Automation Website 
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Introduction 

Globalization, Timely, Fast,  

Monetization  

① What is  

Smart Factory? 

② When do you Prepare 

Smart Factory? 

③ Where? 

  How? 

Source : www.mobinius.com, www.findnex.com 4 

http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.incruit.com/company/10627590&ei=FL4GVdPuGY368QX_2oFg&bvm=bv.88198703,d.dGc&psig=AFQjCNF9_bn2-W7SXvQBCXMFvOa3Q3945A&ust=1426591632742699


Introduction 

SMART 
FACTORY 

End of 18th Century 

Steam Engine ⇒ 
Mechanization 

1st Industrial 
Revolution 

18th Century 

20th Century 

Conveyor belt ⇒   
Mass production 

system 

2nd Industrial 
Revolution 

Early 20th  Century 

1970s 

Electronics 
technology + ICT= 

Automation 

 3rd Industrial 
Revolution 

After 1970s 

Present 

IoT+CPS+Cloud 
+Virtual  Factory 

 4th Industrial 
Revolution 

2010 ~ Present  

* CPS : Cyber-Physical Systems 

Entry into the age of the 4th industrial revolution 
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Introduction 

1. What do you want to?  

- Smart Service? 

- Capacity Up? 

- Factory Automation?  

 

2. Why ? 

① Threads of  Future 

② Risks of  Present 

③ Will of  CEO 

④ etc. 

 

Smart Factory  

 

Environment 
-friendly  

city-based  
production 

Customized  
mass  

production 
Small-sized  

factory 

 
Increased  
variability 
of product 

Short  
life cycle  

of product 

 Dynamic  
value chain 

network 

Cost saving  
pressure 

due to market  
competition 

 
Shortage of  

skilled  
workers 

Population  
ageing 

Current problems  
of the existing  
manufacturing  
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Introduction 

Complex        Expansion       Capacity  

 Productivity 

 

   Quality 

 

 Determined 
By 

Control 
Performed 

by 
Actuator 

Detected 
by Sensor 

Virtual Factory 
Simulation 

Optimum/efficient use of  
energy necessary for production 

Automated production control 
(Minimized involvement of human) 

Collection and processing of  
real time data related to production 

Real time production 
monitoring 

Future of Smart Factory  
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Points of View – Manufacturer 

Requirements of Manufacturer In 

Out 

Central  
Instruction  
System 

Unit  
Control 

Site  
Equipment 

Black Box 
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Factory Automation  
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Points of View – Manufacturer 

9 

Factory Automation & High Price Solution 
(like CPS, IIoT, AI, Robot, Big data etc.)  

Benchmark model of Smart Factory 

Germany, BMW Smart 

Factory 
Japan, Okuma Corp. USA, Harley Davison 

Cyber-Physical Systems(CPS) AI, Robot IIoT, Big data 

Case 

Main 

Tech. 

What 

to do 

 Real time Monitoring with 
IoT (’11~)  
-Milling Machine, 
Manufacturing Equip., 
Moving Equip. with Sensor 

 All day Operating is possible 
by comm. with Robots. 

 Space is reduced 1/3 times. 
Only half Employees are 
needed. 

 Factory Automation of 
Milling part. (¥ 3Billion) 

 Operation for 7 days 

 All process are possible to 
check by Tablet PC. 

Source: www.msip.go.kr 

Case I  

http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.incruit.com/company/10627590&ei=FL4GVdPuGY368QX_2oFg&bvm=bv.88198703,d.dGc&psig=AFQjCNF9_bn2-W7SXvQBCXMFvOa3Q3945A&ust=1426591632742699


Points of View- Provider 

Necessity of Provider  

 

 

 

In 

In 

Out 

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

Classify the Role of Smart Factory  
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Points of View- Provider 
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Control S/W companies of Legacy system expand Information Biz.  
(Supply Total Solution Link with PLM, ERP, MES etc)  

 

Schneider 
 

Siemens 

ERP/PLM - SCM/CRM – MES – 
PC/PLC – Sensor/Actuator connect 

Through Design ~ Product  
Integration Platform (PLM, MES, Automation) 

Data acquisition device 
(CISCO,  OPC, etc)  

Industry 4.0 Platform  

IT Service 
(PLM, Monitoring, PMQ etc) 

IO Module, Motor Driver etc. 

PLC, PC-based PLC 

Industrial Utility, Robot  
+ wired/wireless Sensor, IoT 

Add Industry 
4.0 Total 

Service area 

Traditional Machinery 

 and  

Device control area 

+  

(IoT) 

Sensor 

 PLM 
  - Product Planning, Design, Test and 
    Simulation 
  - Product Scheduling, Engineering & 
    Simulation 

 

Smart 
Platform 
& Service 

Smart 
Control 

Smart 
Sensing 

 MES & SCADA/HMI 
  

 TIA (Totally Integrated Automation) 
  - PLC, Remote I/O, HMI, Drive,  
    Motion Control & Integrated NW 
manages Motor and integrates Data 

  

Case II  
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Points of View- Provider 
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Information Biz. Companies expand control areas of the Factory  
(Consortium with FA Vendor, New Service Model, etc.) 

 

MS 
 

IBM 

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

 Watson’s Intelligent Service   
(voice recognition, etc. ) 
 

 

SAP 

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 

Case III  
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Points of View – Engineering 

Time 

Risk Cost 

Manufacturer 

Provider 

 Providers consider Issues 

- like Operation/Energy Efficiency, Fault, Global Inform, etc. 

 Manufacturers want to reduce the Risk, Time and Cost. 

With Constraints 

13 

http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.incruit.com/company/10627590&ei=FL4GVdPuGY368QX_2oFg&bvm=bv.88198703,d.dGc&psig=AFQjCNF9_bn2-W7SXvQBCXMFvOa3Q3945A&ust=1426591632742699


- ALARP (As Low As Reasonably Practicable) 

Source : /theregulatorslot.wordpress.com 

Basic Economics for Smart Factory  

With Constraints 

Points of View – Engineering 
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- How to Adapt 

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

With Constraints 

- Set the Own Rule  

Points of View – Engineering 
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Basic Economics for Smart Factory  
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Gap of Timing 

Time, Space With Constraints 

Concept 

Design 

EPC 

Get 

Budget 

Basic 

Design 
Detail 

Design 

Test 

Procure Construct 

Operation Planning 

Commissioning Product 

Meaningful 

Operation Data 

Shortcut? Shortcut? Shortcut? 

by Experience by Experience 

Operation Improvement 

by Experience 

- How long do you endure? 

- How much do you reduce? 

Can you dream a concept 

after 2~4 yrs.? 

Points of View – Engineering 
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Data from devices  

Energy With Constraints 

Concept 

Design 

EPC 

Get 

Budget 

Test Operation Planning 

Commissioning Product 

Meaningful 

Operation Data 

Shortcut? Shortcut? Shortcut? 

by Experience by Experience 

Operation Improvement 

by Experience 

- How to supply energy for construction? Who supply energy to smart devices 

and Network? 

Points of View – Engineering 

17 

http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.incruit.com/company/10627590&ei=FL4GVdPuGY368QX_2oFg&bvm=bv.88198703,d.dGc&psig=AFQjCNF9_bn2-W7SXvQBCXMFvOa3Q3945A&ust=1426591632742699


How to Prepare 

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

Physical Time Space Energy 

Decision  

Operation 

Data 

1 ≠ 1  

 

 

12:00 ≠ 12: 00 

 

 

Summer = Winter 

Clockwise = Counter- 

     clockwise 

 

 

 

1 m ≠ 1 m 

 

1 ≠ 1  

12:00 ≠ 12: 00 

Summer = Winter 
1 ≠ 1  

12:00 ≠ 12: 00 

1 m ≠ 1 m 

Clockwise = Counter- 

     clockwise 

Summer = Winter 

1 m ≠ 1 m 

Clockwise = Counter- 

      clockwise 

Summer = Winter 

[kg]  

[lbs]  

[eastern]  

[western]  

[Hemisphere]  

[Starting point]  

※ GPS is used for global time sync, but EU(Galileo), Japan and China try to set up their own GPS. 

Go to Basics 
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How to Prepare 

Physical Time Space Energy 

Decision  

Operation 

Data 

S 
M 
A 
R 
T 
  
E 
N 
E 
R 
G 
Y 

Sensor Controller Network Device 

Cyber 
Physical 
System 

Internet 
Of Things 

Internet 
Of Service 

 

Smart 
Machine 

Smart 
Machine 

CPS* (App Platform) 

 

Smart 
Machine 

Smart 
Machine 

CPS* (App Platform) 

Smart Factory 

Smart 
Machine 

Smart 
Machine 

CPS* (App Platform) 

App Platform App Platform 
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Decision ~ Operation ~ Data : with Energy 
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How to Prepare 

Decision 

Operation 

Data 

ERP 

MES 
Process 

Sensor/ 
Actuator/ 
Device 

Physical Time Space 

D 
A 
T 
A 

A Heart, Brain, and Neural Network of Steelworks  

DCS*3) Special 
Instrument 

Motor 

PLC*2) 

Drive 

MES*5) 

P/C*4) 

Network Power 
System 

L0 

L1 

L2 

L3 

MCC*1) 

Sensor Valve 

L4 ERP*6) 

*1)MCC : Motor Control Center *2)PLC : Programmable logic controller  
*3)DCS : Distributed control system *4)P/C : Process Computer 
*5)MES: Manufacturing Execution Solution *6)ERP : Enterprise Resource Planning  
*7)SDD : Surface Defect Detector 

IoT 

Big Data 

 AI 
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ERP ~ MES/Process ~ Device : through Data 

Energy 
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How to Prepare 

Physical Time Space 

Decision  

Operation 

Data 

Case I  Considering the industrial characteristics & Costs 

in the Brown Field / Green Field  

Unfixed path/material flow path Fixed path/material moving path 

Discrete(Module)  automatic 

/distribute control 

Continuous  central/integration 

control 

General Equipment Special Equipment for steel & Iron process  

Fault only affects own Equip.  

  able to use other Equip. 

Fault affects the process 

   disable to work, costs UP 

General Manufacture Steel & Iron Area 

21 

Material 
/devices 
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How to Prepare 
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Software based Innovation 
constructs the cost-optimal smart factory in the legacy 

Adapt New Factory  

Objective Factory How to Adapt 

Remodeling Legacy 

• Known object 
  (Process, Utility, Customer) 

• Minimizing CAPEX 
  (possible system downsizing, etc) 

• Mixed effects to prove 
 

vs. 

Data 

Blood Pressure/ 
Body Temp. 

Heat/ 
Gas 

Vision/ 
Position 

New Data 

Utility 
Inform 

System 
Log 

Process 
Inform. 

“SMART  
Convergence System” 

 

 
Add “SMART Convergence System” to Legacy 

Case I  

Physical Time Space Energy 
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How to Prepare 

Physical Time Space 

Case II  Establish the Main Process firstly,  

then check the Results of Final Products 
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Object and KPI 

Goal 
Day to Day 5% Production gains   

Depend on the capacity of production line Innovation
(5% UP) 

 Daily 
In-Out 
Check 

 Lead 
Time 

 Product  

 Lead Time 

Mixed 
Production 

 Cool off  
Time 

Total 
Process 
Stability 

 Stability of  
Total Process, 
not unit process 

Quality of 
previous process  
decide on going 
or not  

New Model Develop 
Period : about 2 yrs. 

“Focus on Cost Effective Process and  
Long-term Process” 

Research,  
Pre Model  
Develop 
Stage  

New Product 
Develop  Plan 

setup 

Production
Line 

Routine 
Setting 

Y2 Y1 
Final 

Product
KPI  

“Daily  
Monitoring & Analysis” 

Select 
impleme
ntation  

Part 
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How to Prepare 

Optimum energy pattern 

Utility Production 
Information 

Electricity 

Steam 

Water 

Green Factory 

Demand information 

Production 
plan 

Production 
information 

Equipment 
condition 

Physical Time Space Energy 

Decision 

Operation 

Data 

ERP 

MES 
Process 

Sensor/ 
Actuator/ 
Device 
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Optimized Energy contributes to environments 

※ POSCO ICT proposes the method of Economics for Energy Infrastructure. 
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Conclusions  
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To get the Smart Factory  

Valuable  
Innovation (work) 

Seriousness of 
Issues 

Q
u
a
lity

 o
f P

ro
b
le

m
 S

o
lv

in
g
 

Lots of 
Companies 
Focus On 

Check the Seriousness of Work 

Draw your dream & find the Expert 

1 

2 

Open problems of Shop-floor 
(Remove Bottlenecks) 

Reuse/Activate Data 

3 

4 

 Share Data using ERP, MES etc. 5 
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Contact point : ryoums@poscoict.com 

Thank You! 


