o T e-Factory

Changes for the Better

The Future of Manufacturing
as envisioned by Mitsubishi Electric

o TR
[ | 'v',

~ “Manuftacturing” that evolves S e
In response to environmental changes ~ f =

"
.........

December, 2019
Mitsubishi Electric India

©2018 Mitsubishi Electric Corporation 1



"‘%“Lﬁm e Table of Contents eRactory

n Environmental Changes in Manufacturing

E What is e-F@ctory? @-4@cfosry

H Edge Computing Platform z EDGECROSS

Case Studies

©2018 Mitsubishi Electric Corporation



o M e-Factory

Changes for the Better

Environmental Changes in &
Manufacturing

‘‘‘‘‘
\\\\\\\
o L S

2 ~ 4
........

AT=SAINST JUR S
.

©2018 Mitsubishi Electric Corporation 3



¢ wn

I'SUBISHI

AV N ELI

ECTRIC
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The expanding reach of IT/IoT and
the information infrastructure

eFactory

Advancement of IT and Information Infrastructure

Manufacturing is surrounded with

Increasingly complex business environments

Utilization and Expansion of IT/IoT

Data collection Data processing Data analysis

Sensing

S
N 7

High-speed
communication

b
-

Cloud,
Edge computing

&

Simulation,
Al

Reduction of
management cost, TCO

Diverse, sophisticated customer needs

Variable product and
variable production

Automation, Quality
enhancement
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ELECTRIC
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* Marketi .
isforiation Demand Supply chain
* Trend Forecast Forecasting

* Order Forecast
* Production forecast
* Inventory planning
* Price management

Production
Planning

_

Engineering chain f S ||

Procurement : :
Nid E'{.g : o | 5 | =
| I i

Product Process Facility galt » \ \ i .
Design Planning Design A ; A Maintenance Disposal

* 3D printer - 3D design » Life prediction

* Accumulation of - AR/VR o ';:Z:celnrtr;::apglgnment
evaluation data » Simulation '

» Simulation - Reliability * Management of consumption energy
- Analysis of flaws - Workability 5 T
- Feedback LogIStICS i ati

(Distribution route/ cost, Exchange rate)
* Monitoring

T = (Distribution/Production operating ratio)
EJ A » Automated packing
— el .'

 Identification
* Shipping management
* Traceability

Services - ..

Digital spaceis expected to increase efficiency and shorten each process.
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o MITSUBISH World Initiatives toward IoT-ization e-Factory

Changes for the Better

Toward the manufacturing evolution,
various movements have come into view around the world

m Industrie4.0 (Germany)

m [IC, Manufacturing U.S.A (US)

m MAKE IN INDIA (India)

B Smart Machinery (Taiwan)

B Catapult Program (UK)

m Industrie du Futur (France)

B Manufacturing Industry
Innovation3.0 Strategy (Korea)

B Thailand 4.0 (Thailand)

B Connected Industries (Japan)
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RNy e-F@ctory Architecture

Changes for the Beitter

< What should we do? >

1. Visualization

v" Data collection in real time from the
Shop-floor layer

2. Analysis

v" Real-time data processing to produce
meaningful information at the Edge-
computing layer

v" Passes the information to the IT-system
layer for further analysis (if needed)

3. Improvement (or Optimization)

v Feedback of the results of analysis to
the Shop-floor layer from both the
Edge-computing layer and IT-system
layer

neering Product Process
. design  design

ERP
CADCAM Simvilator

T b

Edge-computing =’

Easy installation to existing equipment

Thousands of e-F@ctory systems has been installed additionally
onto consumer’s existing equipment,
not only the newly added equipment.
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¢  wiTsuBisH! Core technol_ogles and products to -
Ehmivees Iov the. Bptia; realize e-F@ctory Factor)

Industrial « Large capacity, high speed, high

Network precision and high reliability CC.LI'nk IE
Technology « FA/IT-mixed communication

» Easy connection between [MELSEC]
< : -MES Interface
production site and IT system :C-CPU

. Primary processing and feedback

ﬁ
MI300

INn real time basis MIS000

« Sensor control technology to collect ™ ¥
necessary data from shop floor q

- Robot technology for automation [Mg'm!
RV-FR Series

Control
Technology
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Changes [or the Better

Alliance
* Market leading manufacturers of Software '
o KN KR

e

software and devices as well as system e SCADA
integrators, who are strong in their

respective fields >

. . eHactory ‘*’@‘"""'Mma_,.ce

and appropriate e-F@ctory architecture,

as a solution, to end-users. FA-IT information linkage
—

Partners

m Software Partners (170 companies) D

® SI Partners (3 15 companies)

® Device Partners (155 companies)

» Collaborate to provide the most optimal
About 640 companies | SI '
s-u2@od

MELSEC I0 R

Controllers Control

More than 10,000 systems products

Main Industries: rariners - a - .
Automotive, Semiconductor, Electronics, — " s - B
Food & Beverage, Metal etc..)

The number of system installation Drive Energy Mechatronics
Saving products
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RNy e-F@ctory Alliance - India

Changes [or the Better

Gz
rance

* Market leading manufacturers of
software and devices as well as system
integrators, who are strong in their
respective fields

» Collaborate to provide the most optimal
and appropriate e-F@ctory architecture,
as a solution, to end-users.

Member Companies

About 2 1+ companies
m Software Partners (171+ companies)
H SI Partners (7+ companies)
® Device Partners (3 + companies)

The number of system installation*

More than 50 systems

Main Industries:

Automotive, Pharma, Food & Beverage,
Packaging etc..

* Completed or in Proposal Stage

e-F@clory
Alllanc:
Rartrer

Meet, 201

©2018 Mitsubishi Electric Corporation
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o TSUBISH Background and Product Overview eFactory

Changes [or the Better

Common requirements of manufacturing

Collecting and analyzing data Realizing preventive
easily | | maintenance of production

Improving production by utilizing
big data and IoT technology

©2018 Mitsubishi Electric Corporation 13



o M Background and Product Overview eactory

Changes [or the Better

Preventive maintenance and quality improvement

Commonissues Solutions

Collected data is not in chronological order. Collect data with accurate time stamp

Big data requires time for analysis.
Unnecessary data results in low-accuracy Extract necessary data for analysis
analysis.

Hard to learn difficult statistical processing
and statistical methods.
Analysis method is difficult.

Easier analysis using software and
Artificial Intelligence (Al)

New system is necessary to send feedback

to shop floor in real-time. Easier system configuration

Edge computing can realize all

©2018 Mitsubishi Electric Corporation 14



* MITSUBISHI
ELECTRIC

Changes for the Beitter

Background and Product Overview eFactory

Cloud/IT system

Corporate management
Data analysis between multiple offices for
business improvement

Edge—computing

Production management and implementation

]
< 2 Cloud/IT system coordinaton :
instriction

Anzlysis utilizing
production know-how

Edge computing Processing / Real-time dlagncm
Process data
) for effective analysis

Enables data
collection/analysis/di
agnosis/feedback in
shop floor, realizing
quality improvement
by preventive
maintenance with
real-time diagnosis.

B Production data collection/analysis/
diagnosis

B Feed back to shop floor in real-time

B FA-IT seamless data coordination

Utilize analysis results
Real time

Feed back \
Preventive maintenance
Acquire shop floordata \ and cost reduction of
Data . defectives
/ management ]’

ke Manage variousdatain ST
Refer to shop floor in 3 hierarchical Refer to
tructure

£
o
=
4]
=
=
-~
o
o
(8]
a5
—
L]
e s}
wvi
w1
i
=
m
1)
v
k=
1)
=T
& B8

Shop floor

B Production execution

B Sensing
B Production/facility data acquisition

H Maisgrhk 1 MitsubishiElectric’s

Al technology brand ©2018 Mitsubishi Electric Corporation 15



o MR Background and Product Overview eRactory

Changes [or the Better

Edge—computing Software and Products

Now developing data analysis and diagnostics software,
supervisory control and data acquisition (SCADA) software, -

and industrial-use computers as the products for Edge-computing. C EdgeCross supported )
Solutions will support the Edgecross open-software platform

Data Analysis Diagnosis Software

Real-time Data Analyzer — | s s
e el L 4 Syswen S =

s
SRS i .

-
-

-
BN ——

B ——

-
S

o

i G| |

r'—"'u—“ Pkﬁ_J L

I B Maisart

Industrial PC
MELIPC Series

PrOCess ng machine  coney sl

" e l\_-L; \.J. L ‘LEJ:' Ll L, machine, filing machise, packegrg
. ‘,-_ -t ;-ehuﬂdsmm
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Changes [or the Better

MELIPC : Platform or IPC that Edge Applications run on.
Real-time data analyzer : Analyze and diagnose the data collected by EdgeCross.

Configurations oot e

(D offline analysis
Analyze collected shop floor data and generate diagnosis rules

Chronologically sorted data Diagnosis rule

MELIPC X EDGECROSS N0 )

Data ' Data
processing | =P (2) Real-time diagnosis
o Continuously diagnose collected shop floor data according

collection
to diagnosis rules generated from offline analysis.

Current data

m Auto-capture Fail
Diagnosis ruIe} "'\ } &

Action
execution

Data Collector

Shop floor data
(Temperature, CC-Link IE Field/SLMP

: Pressure erc)

i | u',
k() Gl N |. \
J

Shop floor data

©2018 Mitsubishi Electric Corporation 17



e TR Features & Functions of Product eRactory

Changes [or the Better

o . Product features
1. Real—-time diagnosis

Real-time feedbacks of detected fails according to the result of diagnoses the shop floor data.
X Usual software for analytics has only offline—analysis function.

*
2. Al Maisart
Mitsubishi Al function are able to diagnhose based on learned matter from passed data.

*  AlBland name of Mitsubishi Electric. Function features are high-efficiency learning and high-speed analysis.
Abbreviation of “Mitsubishi Electric's Al creates the State-of-the-ART intechnology”

3. Various algorism of analytics
Realize the preventive maintenance and quality control using analytics, diagnhose,

and other varnous statistical method. (Over ten methods)
/€ ' Guard-band Mu tiple inear

recc : on monitoring sression anal
I ¢ Mahalanobis-Ta’guchi Correlation analysis, Main component analysis,
e S\ratern Hotelling’s T2, KNN, Partial least square, etc..
4. Easyto operate and display using GUI
Easy to realize the data diagnose using Al or statistical methods without programming.

Easy to dlsplay and check the result of analytics.

- Emnes wmau v - e . -
PR SEe s M e S SRV TN a : = |

ul-uol I "li swdlenwil ec low (1 e iime 1 owewl = = R
: AEEN e Aol iy = : 2 s o v vave o
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9 wmiTsuBiSHI Case Study 1

! CCLinkIE LAN

WB OK DATA

& W ELECTRIC ] ] eRactory
cranges o e oo \N@ld Shop Production Control System for Leading Auto
Manufacturer
- (smic - =
= Scope) Sy == e
: Host Server : Host Server Host Server
i CONNECTION TO ORACLE DATABASE SERVERS 2 i 3
R THROUGH MES CARD FOR PRODUCTION PLANNING DATA SMG factory LAN 2
R el oriniupet e S B
i B e | RS485 N/W TARGET
" y i Line & Office
E — P Ic-\‘.- EE E ACTUAL Production
: o c:L> D) &‘ = & = |3 : T LUV RIS SISl Counter Display board
7= S|l S8l ¥ | =| %|8 : : .
: e | = Tl 2zl =] | = |& : FR Door RH RR Door RH FR Hood Main Body
: " o o S| =2 :
; c | g|a ; e

OPERATOR s
LSl U N S . e =
e} fOCEORY LAN _oos!
- Under Body SideBody RH  Side Body LH Roof
el CCLink IE_LAN *
VTS SERVER ¥ _ / g S o
s / Y ~
(MX(-S '\(,'Ignlponent) // 2 . B / S e
Sope) Fem em ™e e o

Back Door FRDoorlH FR DoorlH White Body Front Under VIN Punch Main Floor RearFloor
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9 wiTsuBisHI Case Study 2
mﬁhﬂ?ﬁfnergy Management System for Leading Auto Manufacturer 3

= = -
— -— e e

EMS Client PC EMS Client PC
[SMG Scope] [SMG Scope]
< I I >
EcoWebServerIll EcoWebServerlll EcoWebServerIll EcoWebServer Ill EcoWebServerll EcoWebServer Il
(Weld) (Paint) (Assy.) (Resin-A/C) (ED Parts)

RS-485
MODBUS® RTU

MODBUS" TCP o= MODBUS" RTU
Protocol converter

Flow Meter

Energy Meter
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Traceability System for Leading Auto Manufacturer

Quality Data and
OK/NG
Log Server PMS

PMS SERVER 01

Case Study 3 e-Factory

STANDBY SERVER STANDBY SERVER STANDBY SERVER

PMS SERVER 02

| SMG IT LAN
Main Line  Con{rol Panel :
Andon SCADA Server Ay " o 5 u ! g :
Local ! + — ™ ! . . : k.
: 2 i " u ; CBSA Line Control Panel CBA Line Control Panel CH Line Control Panel
T i 4 ¢ ¢ |y | =| g2 i
PCIT e | o P %5 z | =0 E
Scope , : o b FRIE| 2| =8 : Andon Display Board
L | 4 0 FE|Z|g] £
D a— : o F | w O '
T ———— A S A St | Aot SIXTEEN CHARACTER
i ! LOCAL MEI
LOCAL MEI LAN ! X LAN
i Anywire :
| I_ _____________________ 1 e e il 1
IRemote Box Aslink ' i Remote Box
' ater . . Remote 10
1 | 1
i | i
1 | 1
1 | 1
1 | 1
1 | 1
1 ! ! L ________________
| CC link |E LAN for 10 & Conveyor -H-
= O 0 LI

QL Gl 3 point v v -
@ poin Lever Photoelectric V6805

o ]
V6805 Le\{er Photoelectric QL call 3 point /
RFID Switch . Box Hand Box : Box Hand Switch ) REID
Reflection I OEM Machine Reflection
Omron Type - m‘ Box Type - Omran
Fype Frpe
STO1 STO2 STO3 MainlineCv. . “7TTmTTmmmmmmmmmmmS ST28 ST29 ST30
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Changes for the Betcer Digitization of Leading 2 Wheeler Manufacturer

e4axctory

Mobile Clients Web Clients IT Systems Database Server
P ‘ , = SAP, ERP, MES etc oy HVIC Plant Network
=l LT a o
Imterrmert I'
____________________________ .
I Visualisation, OEE, :
Central : Alerts, CBM etc MC Works64 :
Cockpit | SCADA Servers, 1
: Webh Server, :
| Mobile Server | Detabase &
: | Thick Clients, : Application Reporting
H OPCUAConn 1 Server Server

OPC UA/MELSOFT CC Link IE Field/OPC UA

mmjjﬂmm!h ——

et Bl = = =

Concentrators

Server P'C 0emensAK3 ArrCompressor  STP HWG MEE 1/
Mttsublsh Elactric India Confidantial
1M
Network
< > Complete New Plant Digitization through ME

Network

hardware and CC Link IE & OPC UA

TR ) || TSR | AR || ST | T |

ALLUMINIUM STEEL PAINT ENGINE ASSY. FRAME ASSY. WELD
SHOP SHOP SHO? SHOP SHOP SHOP
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AV O\ ELECTRIC
ranges o e Bever . Conveyor Automation Solution for 2 Wheeler Assembly

e4axctory

e T Ty

INNOVATIVE

System Architecture <OLUTIONS

ROTARY ENCODEF

~ N v

ETH SW 8PT ' 4

HMI GS2017-WTBI

L]

CCLINK SLAVE
MODULE-FX3IU-64-CCL

ETH SW BOX2 ETH SW ETH SW BOX7
WITH PS BOX32 W/0 PS WITH PS

D - [ [
] T8«
SERVER 4 o 2 -
y = DC NUT ® RENU PLCBOX 3 DC NUT
- RENU PLC BOX 2 DV D0 L RUNNER
®  LOCATION NUMEER PUNCHIN , &. }
‘ wC3 xt
! 78e
e @ >
ﬂ) = ETH SW
-— RENU PLCBOX 4 BOXAE W/O PS o

LOCATION REWORK STATION
TMSPS AV. 3 wPC 2

CONV. RM SIDE

f.o...
.OQ?D UN
Z
£

ANDON
DISFLAY-2

CONV. LM SIDE

ANDON
ISP AV

CONV. LH SIDE

—— ENCODER CABLE

ETHERNET CABL
CCOLINK CABLE

VGA CABLE

.

wC

LOCATION INSPECTOR GATE 2

r’fz)

T8¢

TOCATION INSPECTOR GATF

STAGE R18

RENU PLCBOX T o0 it
RUNNER

—
? * B RENU PLC BOX7 DCNUT
RUNNER
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