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 e-F@ctory Concept & Open Platform

e Edge Computing

* Project Implementation
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About the 'Mitsubishi family' and Mitsubishi Electric

Mitsubishi Motors

Mitsubishi Heavy Corporation

Industries, Ltd.

6 2 3 Mitsubishi |
Corporation

Mitsubishi companies

(as of March 2018: www.Mitsubishi.com)

m

o R 48,220 &
299 Usp 43,507 & 1 MuFG
.25, GBP = ‘ﬁS/ v | Bank, Ltd

o
.45

4117 CHF

(Independent operations started in 1946)

Nikon Tokyo Marine & Kirin Brewery

Corporation Nichido Fire Insurance Co., Ltd.
Co., Ltd.

COPYRIGHT® 2020 MITSUBISHI ELECTRIC FACTORY AUTOMATION (THAILAND) CO., LTD. . ALL RIGHTS RESERVED.
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The Mitsubishi Electric Group will continually improve its technologies
and services by applying creativity to all aspects of its business.
By doing so, we enhance the quality of life in our society.

FY2020 Mitsubishi Electric’s 100" Anniversary
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Changes for the Better Mitsubishi Electric Factory Automation- Thailand

Edge Computing Products Controllers

* Industrial Computer MELIPC * Programmable Controllers MELSEC
+ Edge Computing Software « Computerized Numerical Controllers(CNCSs)

Drive Products

* AC Servos-MELSERVO
* Inverters-FREQROL
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Visualization Industrial Robots

* Human-Machine Interfaces(HMIs)-GOT  Industrial Robots-MELFA
+ SCADA MC Works

MC Works®

< B g - MELFA

ey Smart Plus
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FA Integrated Engineering Software

MELSOFT i() Works
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e-F@ctory Concept & Open Platform
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e-F@ctory solutions

FT-IT Integrated Solutions m

Supply chain = /4 ' "Connect Everything” n

Engineering chain Product

Cr @RI

Announced in 2003
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Cenges tor ths Baser e-F@ctory solutions \(@lliance

Guiding you to digital manufacturing success. =
That is “SMKL” (Smart Manufacturing Kaizen Level). TPl oqa BOElH @
: nﬂﬂm <
2 Optimize
Level 7 o Analyze
Optimize Collect ; Visualize -
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Worker Workplace Factory Supply Chain

i B E R ol

Level 1 Level 2 Level 3

Worker

Fson
g Ag\o

Level 4

Workplace Factory Supply chain




PN .
Changes for the Better E'F@Ctory SOIUtlonS

-

[] wn

N

PARTNERS

Partners Production shop floor

e-Factory )
Software

'ﬁam\er

.,

Know-how of all fields

¢ mirsusBisHI
& ELECTRIC

Broad knowledge and skil
as a comprehensive

Development of application software strengthening

connection affinity with Mitsubishi FA devices

relating to monozukuri

FA manufacturer

ERP/MES/SCADA

Customer

fsash

Giving customers
back the values born -

from co-creation i

A\

Sensors

Related network devices
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e-F@ctory solutions

e

e-F@ctory Alliance

e-F@ctory Ecosystem — Co-creation
with over 900 Partners*

As asolutions provider, we collaborate with many partners
across allmonozukuri fields. This ecosystem provides
optimal solutions in various regions and fieldsin response
to the issues experienced by our customers.

*As of September 2020

Current Situation of e-F@ctory’s Alliance

ECOSYSTEM
More than 58 Partners In Thailand
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TechMation Technology £33
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Sustainability

e-F@ctory solutions

Building Automation
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Collaboration with our partners V4
Promotes optimization of production sites dramatically. e T

e-F@ctory Alliance

Action Policy

™\ Increasing orders! -~
Sales collaboration

\\Establishing a new solution! ./
Technical collaboration

™ Improving exposure!
Promotion collaboration

e Promoting joint proposing action in
Japan and overseas (also promoting
collaboration among partners)

e Improving compatibility with Mitsubishi [
Electric FA products by improving
ease of use and connection

e Expanding sales opportunities
through introduction of partners’
products in Mitsubishi Electric
website, leaflets or other sales tools.

e Expanding adoption opportunities by
collaborating for proposals and
acquiring orders for specific matters

e Sharing the latest technical
information is possible with
exchange sessions among

partners/with Mitsubishi

e Increasing business deal
opportunities through joint
promotions such as exhibitions or
seminars.
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Optlmlze t ‘
Py t
Analyze

Operation and

‘‘‘‘
maintenance 7 Vlsuallze

Al Technology

IT system

" Product
design

.f,, ERP 1 % el
__CAD/CAM or_
L

Engineering chain

Process
design

Collect

Level 1 Level 2 Level 3 Level 4
Worker Workplace Factory Supply Chain

CCLinkIE TSNS Analyze

n Sensor Drive Controller fm Mechatronics

Productivity @ Sustainability @ Security

Visualize
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e-F@ctory solutions

Factory

B Plant c

Remote Future Application

Monitoring/Maintenance

Wireless Control

Smart Factory

Remote

™ R ! N
=y B [ Maintenance
S # b
[ E———

e C‘C-Lllhle:r_S Wireless
==\ y Robotics
AR/VR
e ot 4R = ‘/;»
¢ Drones

Productivity

Machine Coordination

Sustainability, @ -
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Cloud VS Edge

Developing knowledge Diagnostics in action
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e-F@ctory solutions

Diagn

* Timely reaction

e System resilience

1/1,000,000s

i
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A B
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Robot CNC Production line 1
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Real-time data analyzer

B Real-time diagnosis and offline analysis

improve production in real-time Offline analysis

A B C
Real-time diagnosis \J/U\ l A
Continuous data is diagnosed by Al and the ) J \
result is immediately returned to the shop ]
floor machines when a sign of error

developing is detected. H l H

In addition, to realize highly-accurate real-time Simiarto normal
diagnosis, accurate diagnosis rules should be petter
calculated by analyzing past data based on —Q‘

knowledge about production facilities and J s ﬂ PASS [ 1]
deV|CeS : 1 Notsimglaat;;?nnormal poozszzecezaer

Offline diagnosis FAIL
Realizes efficient graphic-based analysis and “ P

utilization of various analysis methods
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e-F@ctory solutions

Real-time data analyzer

B Detects “difference from usual” with the
Mahalanobis-Taguchi system

Offine analysis

Bl Estimates “unmeasurable things” with
Multiple regression analysis

*Temperature

Variable 2

2 Offline analysis
a y=axi+bx2+cx3+-
+» Humidity . “ Humidity F
= Pressure e ‘
distribution r r——
Processed data
. Clurren_t value amups during normal i i GCurrent | 5‘.) Product -
. VISCOSII)’ of operation in the past strength
materials ) . i
Variable 1
etc. } Acceleration
»
Sensor data obtained Mahalanobis distance Abnormal Rea e diagno
- . per process . B
*Temperature
Humidity / ";\.‘ _ — Predictive formula
i .+ Pressure N A ,/, Y 0 Humidity
| & *Current value 4 L e Theshold [
| + Viscosity of . value
- materials ¢
| etc.

Product
g EAST strength
U = | =)
7 —

Threshold
value
FAST

Targel data
Sensor data

Example is a 2-variable scatter diagram
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Maintenance Application

| Machine Diagnosis (Ball Screws/Linear Guides)

This function supports predictive maintenance by

estimating frictions and vibrations of mechanical drive }.— Ball screw
components such as ball screws and linear guides.

@ Friction failure prediction with the friction estimation

SCHAEFFLER

@ Vibration failure prediction with the vibration | _ ®

estimation function | | |l :L .]. - (i
” N

- 4—{ Estimated friction is displayed. Wa—' Estimated vibration is displayed. @-@fa—y
' Maintenance  Machine B S——— Maintenance  Machine
_notification Failure O o notification Failure
Vibration level
T e e e Vibration Sensor
\\. : s f e Failure warning limit : : (Sma rt Check)

Time - Y Time
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Maintenance Application

| Machine Diagnosis (Belts)

This function detects aging deterioration of belts in
advance by the static friction failure prediction and the
tension deterioration prediction with the belt tension
estimation.

Timing belt

@ Static friction failure prediction

@ Belt tension deterioration prediction

Estimated static friction and belt tension are
displayed.

Maintenance .
- - o 8 = Msachine
5" oo i mms= | Belttension notification Faily

re

] ] {iner igns of

I e —— failure
Failure warning limit

Time




PN .
Changes for the Better E'F@Ctory SO|Ut|0nS

Maintenance Application

| Machine Diagnosis (Gears) x1

With this function, the servo amplifier generates
commands automatically, and executes
to-and-fro positioning operation to estimate

the amount of gear backlash. Gear failure is
predicted based on the set nominal values for
backlash.

S
b -—| Estimated backlash is displayed.

@ Backlash estimation function
@ Gear failure prediction
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Project Implementations
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Siam Compressor Industry
Manufacturer, Chonburi

Level D
Optimize

Level C
Analyze

Level B ® > @
Visualize

Level A ®
Collect

Level 1 Level 2 Level 3 Level 4
Worker Workplace Factory Supply Chain

B Real-Time Visualizing
| STEP| AL : Data collecting Ch aIIenge
STEP Il B2 : Production-Line Monitoring

* Improve Internal Engineering knowledge by DX KAIZEN
STEP Il B3 : Factory Visualizing (Next Action) P g ¢ ge by

TR

2
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e-F@ctory solutions

evel D
Optimize

.......

Analyze

Level B
Visualize

Collect

Level D
Optimize

Level C

Analyze
Level B
Visualize

Collect

Worker Workplace Factory Supply Chain

Level D
Optimize

Level C
Analyze

Level B
Visualize

Collect

Worker Workplace Factory Supply Chain

|

Level 1 Level 2
Workplace

Level 4
Supply Chain

Level 3

Factory

-

AlS

GENESIS64" 56

Integrated IoT Solution

STEP | ALl : Data collecting and automation
STEP Il B3 : Factory Real-Time Visualizing
STEP lll C3: Integrated ERP

R (OUADRA

~— TECHNOLOGY

Integrated loT Solution

STEP | Al : Data collecting
STEP Il B3 : Factory Real-Time Visualizing
STEP Il B4 : Integrated ERP

FACTORIUM £~

Integrated IoT Solution

STEP I
STEP I

Al : Data collecting from variance machine
B2 : Production-Line Monitoring with CMMS

s

e-F@ctory Alliance solution

* Integrated and Improving Machine
Automation

» Developing manpower - Automation,
Robot, Al, 10T (ARAI) Academy

* Integrated with 10T Solution with 5G

7

e-F@ctory Alliance solution

» Realization of data conversion and
traceability

* AMR with 5G in Warehouse

* Integrated with IoT Solution with
Real-Time data

<

e-F@ctory Alliance solution

= Utilizing maintenance data for
Predictive Maintenance

* CMMS for decrease Maintenance
Operation waiting time

* Real-Time monitoring and Logging
» Can be Integrated loT solution

Visualizing and Improve automation process
Connect ioT

_YAWATA

Quality Control and Visualizing
Integrated production data with Q-ERP

B

Reduce waiting time for maintenance 54.86%
Reduce downtime 62.03%
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5G Solution Ready Now

st
CISCO
Cyber Security /@

Cloud/Shared
Server

GENESIS64"

Development

/: Z Z information MCTORIUM’:- - n
v =1
Monitoring A8 CMMS ‘
, \_, il e
Centralized KPI monitoring v 7 ’
of multiple locations Quality Operatmg Computerized maintenance Q “
management system
information information ‘ l ’

Remote

Monitoring of shop floor status

coT Mobile Production
_ shop floor

Remote
Expert

Experts respond

GXWarks3

! ; Mitsubishi Electric’s
immediately service center

s
HIMSs
7’
Remote
Maintenance

== Remote maintenance
of devices
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e-F@ctory solutions

Partners Solution Ready Now

AS/RS IT Platform, MES/ERP

Automated Storage and Retrieval System

IT and OT Integration

DAIFUKU (O UADRA

<~ TECHNOLOGY
Al/Data Analytics Predictive Maintenance
Specific Al Solution Improve operation and productivity

atine 778 4001
el |
, 3,
.;__ I

i SCHAEFFLER
B
FACTORIUM £~

baliznee

AGV/AMR

Automated guided vehicle/Autonomous Mobile Robot

s

T
LA
LERTV|

Cyber Security

Industrial Network and Security

e
CISCO

And Other in specific industry
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Connect everything

Model Line

@ Automation park




CUSTOMIZATION

Mass customization possible 0o0Oo
according to various customer am
needs.

FLEXIBLE
MANUFACTURING

Achieve flexible
manufacturing through real-
time work monitoring.

REMOTE MONITORING

efficiency through remote
control. (Via MC Works64 )

ENERGY MANAGEMENT

Cost reduction and preventive
maintenance through energy m

management. (Via EcoWebServerlll )

Maximize production line
L —

4.0

INDUSTRY

MITSUBISHI
ELECTRIC

Changes for the Better

Big Data

Collecting, analyzing, diagnosing,
and feedback data, generated
through manufacturing.

EDGE COMPUTING

Achieve flexible production,
autonomous manufacturing
and Al based preventive
maintenance based on real-
time information and
feedback from shop floor
data. (Industrial Computer:
MELIPC)

ROBOTICS

Improve productivity and
provide improved warranties
using robotics.
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~ode R 7 Force Sensor

3D Vision Sensor

R ’ Monitors the force applied to the
robot gripper so that copying and
fitting work can be carried out as it
would by a human operator

Quickly reads various codes,
realizing easier traceability

Enables bulk feeding
High-speed picking and image
recognition technologies

Vision Sensor Inspection

Visual and Character inspection
through vision sensor and
displacement sensor

Robot Guidance / Position
Detection / Precise Assembling

Smart Storage

Construct conveying system
using Servo system, with
real-time production and

securing optimal

AGV - Smart Transportation

FA-IT Integration

Optimal transfer system with the Realizing Big Data through seamless data
application of robotics and vision collection between FA and IT
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Map Dashboard MELFT System Configuration TGl Autometion E-Tech

Factory #2 ‘

(E-Tech)

e-Factory

Allia_r{ce

Factory #3

Factory # 1
(TG
(Mitsubishi)

FUjiTSU

OT Concern

9 Availability and Safety
4 = Machine Availabikty
*  Monitoring and Responding

Firewall / IoT Security Z m B Performance Efficiency

IT Concern

Asset inventories 90
Traffic Analytic and Visibilty

Network Control

Vulnerablity
Scada Cloud Service

: [0
A\ Vet FUIITSU 'clsco

Router

Enhance Efficie:
Improve productivity

Model line of other locations

MELFT’s Network

e e e

Network segmentation
Access Point / Controfler

Mobility Network
¥ Network Switch

Machine and sensor

I
1
1
r
1
1

E-TECH : Building Automation

Map Dashboard ~ MELFT TGI TG Setiomtion £ g Yach Map Dashboard ~ MELFT Automation Park Tal Ao ETech Map Dashboard  MELFT E-TECH TG Mooeen /. &Tech
~ I ——
e-F@ctory Machine | - Building Automation
Operation Status Overall Equipment Effectiveness Production data _ o
‘Actual Quantity 150 ea Target Guantiy B Run
Operation time Hr. Pl —— R = Enor
Prodicion Tarpet ' 4 Overall Equipment Effectiveness Voltage & Power B Standoy PR
Downtime Hr.
a W stop
e s o At 203 V
Total Parts Count
OEE ca.
Energy Consumption
ok e
NS WSNS moEmERe e . Avaisibisity Performance ‘Quality Quatity 1963.88 Wh
\ 1993.88 Ko
Power (By Machine) Energy (By Machine) Energy Consumption Cost o % oy
—— V4 — T Oversil Equipment Effectiveness 235
Total P K Total E Kwh Cost B Operation Status Ampere (By Station)

otal Power w al Enorgy pel pere (By ) Energy Consumption Cost B
i i W Operation time Sl 2145.96 THB o

ne . L. o Avatiabitity I

- = - Lo - 1993,88 kW12 11521 KWV
- 15.00 kWh [increasa in'cost | ¢ Performance [N e27%
C C . 2 . Increase in cost
: : : s 2 < - - - A ORE Quality s
" —d
ug Sep Avg  sep
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