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ZVEl:

Die Elektroindustrie

,Digitalization of Economy*“ is leading to a,,Connected World*

Industrie 4.0

Smart Home

Smart Factory

Smart Building

Smart Meter @
DOCHHEE .

Smartphone [ J [ J
Smart Devices

Smart Mobility © Martin Hankel, Bosch Rexroth AG
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Two aspects at ,,Digitalization of Economy* Zvel.
- ,Industrie 4.0“ is one Application Scenario >

Die Elektroindustrie

THE INTERNET OF SERVICES

(2) New Business
’ Consumers through
somart Services*
=>
,Digital Economy*

Business

Mobility Health Home

CPS scenario
Smart Home

CPS scenario CPS scenario
Smart Mobility Smart Health

(1) Digitalization

mes in cyber-physical systems which apply to all areas of demand of the
s & norms, engineering, microelectronics & embedded software, training and continuing education ,,An a.l 0 g ous Economy“

THE INTERNET OF THINGS

Quelle: Acatech / ZVEI
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»Digital Economy* based on ,,loT-Platforms* .
for B2C and B2B ZVE]

Die Elektroindustrie

Suppliers Customers

SaasS Layer

(Software-as-a-Service)

Partners

Platform Operator

' Low-Codo App o V.

) coe o0 ' Development - o o
PaaS Layer _ /—./. a ....‘,. \_\_‘
(Plattform-as-a-Service) I’ e 0 ~—/_‘ . o

Source:
Grafik-Vorlage Siemens AG
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windustrie 4.0“ impacts on every company ZV€I:
in 3 dimensions Die Elektroindustrie

Smart Services

03
Innovative digital
business models

01

Digitization and integration
of vertical and horizontal
value chains

17
Digitization of product
and service offerings

Smart Products
Smart Factory
Smart Plant Internet of things and services

Quelle: ZVEI nach PwC
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Siemens approach for ,,Smart Products* ZV€I:
iS the ,,Dlgltal TWin“ Die Elektroindustrie

03
Innovative digital
business models

01

Digitization and integration
of vertical and horizontal
value chains

17
Digitization of product
and service offerings

Smart Products

Internet of things and services

Quelle: ZVEI nach PwC
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"Virtual machine" - SIEMENS
Increase in productivity through simulation of the production process

Digital "twin"
« Simulated manufacture of a workpiece
Determination of production times.

i -

10% increase in productivity in day-to-day operations and time savings of up to 80% during

setup/configuration of the real machine.

Unrestricted © Siemens AG 2018
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Example for a ,,Smart Factory*“:

How to transform a conventional ,,Factory” to a ,,Smart Factory*

LVEI:

03
L/ W Innovative digital
b - % usiness models

b
ﬂal’
01
Digitization and integration

of vertical and horizontal
value chains

17
Digitization of product
and service offerings

Smart Factory
Smart Plant Internet of things and services

Quelle: ZVEI nach PwC

Prof. Dr. Dieter Wegener | Webinar “Industrie 4.0” @ Poland, 2020

Die Elektroindustrie

Slide 10



Structure of a conventional ,Factory” -> View and Layout

© evosoft GmbH 2018 | Smart Plant / Smart Services
Unrestricted / Frei verwendbar
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Structure of a conventional ,Factory” -> Layout in detail

Station 1 Feeding
Station
Cover Depot
White & Red
Transition
belt
Station 2 Sorting
Station

Cover Depot
Blue & Red

© evosoft GmbH 2018 | Smart Plant / Smart Services
Unrestricted / Frei verwendbar
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Structure of a conventional ,Factory” -> Sensor equipment

© evosoft GmbH 2018 | Smart Plant / Smart Services
Unrestricted / Frei verwendbar

Station 1

Q-

Station 2

@

199 uonisuei

—

Feeding Station

Sorting Station
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Structure of a conventional ,Factory” -> Automation equipment

SIMATIC S7 1500
1516F-3PN/DP

~

© evosoft GmbH 2018 | Smart Plant / Smart Services
Unrestricted / Frei verwendbar
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»Smart Factory” -> Part 1: CAD-software for Design

NX11 for Design
|

evosoft GmbH 2018 | Smart Plant / Smart Services
Unrestricted / Frei verwendbar
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L

NX11 MCD

NX MCD (Mechatronics Concept Designer):

Digitaler Zwilling fir Mechatronisches Engineering und Virtuelle Inbetriebnahme im Maschinenbau
evosoft GmbH 2018 | Smart Plant / Smart Services
Unrestricted / Frei verwendbar
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»Smart Factory”

evosoft
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Simulation SIMIT:

Simulationssoftware von SIEMENS Automatisierungssystemen

evosoft GmbH 2018 | Smart Plant / Smart Services
Unrestricted / Frei verwendbar . . « . ” 8
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Behaviour of conventional ,,Factory”

[

Processing time

[

Processing time
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Example for ,Smart Services” in a conventional ,,Factory“: Zvel,
How to improve a conventional ,,Factory”“ with ,,Smart Services* e t_'
1e eKtroinaustrie

Smart services

03

01
Digitization and integration

of vertical and horizontal
value chains

02
Digitization of product
and service offerings

Internet of things and services
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Structure of a conventional ,Factory” -> Layout in detail

Station 1 Feeding
Station
Cover Depot
White & Red
Transition
belt
Station 2 Sorting
Station

Cover Depot
Blue & Red

© evosoft GmbH 2018 | Smart Plant / Smart Services
Unrestricted / Frei verwendbar
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Structure of a conventional ,Factory” -> Sensor equipment

© evosoft GmbH 2018 | Smart Plant / Smart Services
Unrestricted / Frei verwendbar

Station 1

Q-

Station 2
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199 uonisuei
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Feeding Station

Sorting Station
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Expansion of a conventional ,,Factory” with ,,Smart Services”

© evosoft GmbH 2018 | Smart Plant / Smart Services
Unrestricted / Frei verwendbar
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Expansion of a conventional ,,Factory” with ,,Smart Services”

'f’/,“ \/\/. 4
Customer Application

SOA Ul

Controller

Hoeqpasy

Operation

Planning

‘@
Used =
e

MindSphere APIs Learner

Time Series Processor (gd

Used
MindSphere Services

Rabbit MQ Mongo DB
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Unrestricted / Frei verwendbar
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Optimized Behaviour with ,Smart Services”

Feeding Station (original)

Feeding Station (optimized)
8 0 §

Sorting Station (original)

Sorting Station (optimized)

»

Processing time

IS

Processing time

© evosoft GmbH 2018 | Smart Plant / Smart Services
Unrestricted / Frei verwendbar
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Impressive optimization of conventional ,,Factory” with ,,Smart Services”

Feeder Feeder
g 08 S 8 8§
Sorter Sorter e

Efficiency Increase

31,4%

evosoft GmbH 2018 | Smart Plant / Smart Services
Unrestricted / Frei verwendbar
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Summary Investments

Hardware
* Mindconnect Nano
Software
* Cloud Integration
* Simulation License
* App Development

break-even within first year
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Die Elektroindustrie

Overview

( )

Digitalization of Economy

»Industrie 4.0“ operates in 3 dimensions

Standardisation 4.0

»Industrie 4.0“ and Digitalization @ Siemens
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»Digital Economy* based on ,,loT-Platforms* .
for B2C and B2B ZVE]

Die Elektroindustrie

Suppliers Customers

SaasS Layer

(Software-as-a-Service)

Partners

Platform Operator

' Low-Codo App o V.

) coe o0 ' Development - o o
PaaS Layer _ /—./. a ....‘,. \_\_‘
(Plattform-as-a-Service) I’ e 0 ~—/_‘ . o

Source:
Grafik-Vorlage Siemens AG
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Strategic Approach ,,Industrie 4.0*:
Cross-company Interoperability for OT-Devices
enabled by Concept of ,,14.0-Component with AAS*

ZVE]:

Die Elektroindustrie

Suppliers Customers
SaasS Layer
(Software-as-a-Service) Partners Platform Operator
Low- CodeApp oV e o "
PaaS Layer _ . : ': : ' : ; ﬁ De\.lelop.m.en.t ’ . : . o .: "
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ZVEI-Industrie 4.0 Management Team is the key stakeholder Zvel:

for Industrie 4.0 in Germany Die Elektroindustrie
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ZVEI-management-team ”Industrie 4.0”
Exchange with the political ”Industrie 4.0 platform”
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ZVEIl-management-team defines areas of activity for ZV€I:
“Industrie 4.0”, viewed from the technical perspective Die Elektroindustrie

Value-added chain

-~
~
~
~
~<
~

~<
~
~
~
~<
~

Office floor"
(maphine-to-
bitkom "
/ "Shop_floor"
ZVEl: 5T

Die Elektroindustrie

CeBI

HANNOVER
MESSE

Source: Siemens AG
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ZVEI-management-team defines

»Industrie 4.0“-Component for different branches

Value-added Chain

"Office Floor"
(Machine-to-
Business)

"Shop Floor"
(Machine-to-
Machine)

.industrie 4.0“-Component
= Cyber-physical system (CPS)

Source: Siemens AG

At the shop floor level take note of:

High level of branch dependencies,
detailed in norms & standards
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Every ,,Industrie 4.0“-Component will be developed ZV€|
based on the Reference-Architecture-Model “RAMI 4.0

Die Elektroindustrie

Industrie 4.0“-Component RAMI 4.0

Reference-Architecture-Model ,,Industrie 4.0

Administration Li ovel®
shell < e Cyal - - iara®o 610
Layers EC bZ&g§ & Valyg Shortm,, H eéA /1B
A—— SN [EC 62
) Busines:
e.g. Machine <~ e sl :
unction: al

»Iindustrie 4.0- compatible
Communication <>
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Status Quo of the Reference-Architecture-Model

“RAMI 4.0“

OSI Layers

7 Application
6 Presentation
5 Session

4 Transport
3 Network
2 Data Link

1 Physical

In discussion
AMQP ?, oneM2M ?

In discussion

HTTP(s) ?

AML

XML/ JSON

Connected
World

UDP, TCP Enterprise
Work Center

Station
Control Device
Field Device
Product

IP
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Die Elektroindustrie
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Distribution along the life cycle: Administration Shells  Z\fE&|
(data + functions) can be hosted centralized Die Elektroindustrie

Life cycle of the factory

Design Usage / S Usage / Tool support during life cycle

Maintenance Maintenance
Type Instance

Access to data
\ and funktions/ \
Repository
X D

= X 7 \ / IT-server landscape

Administration Administration Administration
Shell 2 SEE Shell 2

\
Shop Floor

/

Identification

Thing, e.g.
Machine 2

Thing, e.g.
Terminal Block

Thing, e.g.
Position Sensor 2

Components from various sources
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Strategic Approach ,,Industrie 4.0*:
Cross-company Interoperability for OT-Devices
enabled by Concept of ,,14.0-Component with AAS*

ZVE]:

Die Elektroindustrie

Suppliers Customers
SaasS Layer
(Software-as-a-Service) Partners Platform Operator
Low- CodeApp oV e o "
PaaS Layer _ . : ': : ' : ; ﬁ De\.lelop.m.en.t ’ . : . o .: "
(Plattform-as-a-Service) T EEREREERECEEYS T 'y * e .
oooooo ®0 + 0 0 ¢ Various loT-Platforms cococoee -0y

il R Rl S AN

(Infrastructuresas-a-Service) =
% — 01 .0 R u o

=
i I
@, -
3
S

OT-Devices é
Source:

Grafik-Vorlage Siemens AG
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ZVEIl:

Die Elektroindustrie

Overview

( )

Digitalization of Economy

»Industrie 4.0“ operates in 3 dimensions

German Initiative ,,Industrie 4.0“

»Industrie 4.0“ and Digitalization @ Siemens

(D
o |
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©
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In the ,,Analogous Economy“ the fully consensed-based ZVEI:
Standardisation is well established >

Die Elektroindustrie

Nationale Ebene Regionale Ebene
Bsp. Deutschland Bsp. Europa International

bitkom :(-z::l;nunikation D %EE m\(((%)))\

VDMA Allgemein D I

Z
\2

ZVEI Elektrotechnik D K E c E N E I_E c I EC

VDE DIN

Quelle: DIN und eigene Grafik
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In the ,,Digital Economy“ the ,,Konsortial Standardisation*
IS most relevant -> the ,,Standardisation Zoo*

ZVEl:

Die Elektroindustrie

loS: Internet of

DAS INTERNET DER DIENSTE

WIRELESS WORLD

QIRIG
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DAS INTERNET DER DINGE
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Plattform 14.0 is extended by ,SCI4.0“ and ,LNI4.0“ ZVEI-:

Die Elektroindustrie

m P L ATTF OURMMBN

1INDUSTRIEA4.0

%3 | Transformation

4h STANDARDIZATION - e
SEmR COUNCIL k" LNI4.0 =

A\ INDUSTRIE 4.0
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Overcoming boundaries — Shaping the Future.
A digital collaboration platform

«s4n. STANDARDIZATION
sme COUNCIL
N4~ INDUSTRIE 4.0

A joint project of:
bitkom  ZVEL:  /7vpoma DKE [N .inoustiieso
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Worldwide Marketing and Implementation of ,,Industrie 4.0

7VDMA

Z

LVEI:

e Ele kt

bitkom

Expert Community from Industry

and Academia

s4n. STANDARDIZATION
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m P LATTTFORMMBE

stategy  JINDUSTRIEA4.0

European
Commission

=

Standardization
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smartFactory

B e B

FZI

i5.Smart Data
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Fraunhofer Fg&’gr’& OWL

SAP Cn Innovation Lab

= Roadmaps
» Standards
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¥
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Cases

= Validated test scenarios

» Proven pilots
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Worldwide Marketing and Implementation of ,,Industrie 4.0

s4n. STANDARDIZATION
AmmR C~oyNCIL
4"~ INDUSTRIE 4.0

7
7 VDMA

ZVEl:

Die Elektroindustrie

and Academia

bitkom

Expert Community from Industry

m P LATTTFORMMBE
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Standardization
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N8~ INDUSTRIE 4.0

i":w r]
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= Roadmaps
» Standards
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guidelines and relevant
standards to be used

transfer of lab result to
standardization (PAS)

Global-deployment

Validated use cases based on relevant standards,
ready to be implemented into business cases

to the benefit of global Industry Sectors
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[ ]
san. STANDARDIZATION
Overview e N
N4 INDUSTRIE 4.0

Digitalization of Economy

»Industrie 4.0“ operates in 3 dimensions

German Initiative ,,Industrie 4.0“

Standardisation 4.0

001600
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Vision 2020+ SIEMENS

New company organization has been going live on April 1, 2019 lngenuity for Life
Operating Companies Strategic Companies
Gas and Smart Digital SIEMENS .

Power Infrastructure Healthineers "

Service Companies

Financial Services Global Business Services Real Estate Services
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Our digital portfolio SIEMENS
Iug,ev\ui\‘)c{orl/«'{z

N T

Data
analysis
loT — Consulting & Integration
Artificial
gg?:lanon MindSphere — the open loT operating system
Cloud and Digitally optimized automation
platforms
Digitally optimized electrification
networking .
o " = A
wm & r K f@B R & W ¢

Cyber
security Digital twin (products and infrastructure)
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Growing volumes of data in the digital transformation are opening SIEMENS

up new productivity potential and greater flexibility

Data volume (in zettabytes?)

SOT

Iug,u\ui\‘y for Ufe

Greater data usage via

algorithms on suitable
hardware

Industrie 1.0 Industrie 2.0
Steam engine Conveyor belt Automation
Secure processes

11 zettabyte = 102! bytes

2 Picture Source: Licensed under the Creative Commons Attribution-Share Alike 3.0 Unported,
2.5 Generic, 2.0 Generic and 1.0 Generic license.
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»

Data from design,
engineering,
production, '

performance vv

Productivity/Flexibility

Industrie 4.0

Digital
Enterprise
End-to-end
solutions
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windustrie 4.0 impacts on every company ZVEI:
In 3 dimensions Die Elektroindustrie

Smart Services

03
Innovative digital
business models

01

Digitization and integration
of vertical and horizontal
value chains

17
Digitization of product
and service offerings

Smart Products
Smart Factory
Smart Plant Internet of things and services

Quelle: ZVEI nach PwC
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The Digital Twin of the performance SIEMENS
enables continuous analysis of both product and production lngenuity for Life

.t
P, :
L
IR

Real Real
production oroduct

‘ Automation

g
B\
7 & 5
"
— A\ 8
A

~Virtual - Virtua
production

product

|
|\1]|\|\I\
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Digital Enterprise software platforms — SIEMENS
comprehensive, constantly expanding software portfolio lngenuity for life

Performance data

Virtual Real
world world

Realize & optimize

MindSphere

Simatic IT MindSphere Apps

NX CAD NX Line Designer/MCD/

Automation Designer

Teamcenter

Manufacturing

Polarion Camstar Digital Lifecycle Service

WinCC/SCADA
CNC Shop floor Mgt SW

Simcenter NX CAM / Additive Simit

Asset Performance
Suite

TIA Portal
Simatic PCS7

Mentor Xpedition Tecnomatix

Mentor Capital Mentor Valor Edge Apps

Teamcenter, Comos, PlantSight
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Innovations through integration of software and automation, SIEMENS
based on deep domain know-how lngenuity for Life

Edge and IoT

Digital Services

Leading Leading

software and Automated Engineering  automation

portfolio portfolio
tual Commissioning

Collaboration Platform
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The most holistic Digital Twin SIEMENS

lhg,el/\uf\‘y for Ufz

Digital Twin
Production

Real
product

production
Automation
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The Digital Twin of the product SIEMENS
reduces time to market lngenuity for Life
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and multi-physics
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The Digital Twin of the production SIEMENS
accelerates planning, setup, and optimization lngenuity for Life

Digital Twin
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Holistic automation portfolio SIEMENS
increases productivity on the shop floor lngenuity for life

Digital Twin
Product
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The Digital Twin of the performance SIEMENS
enables continuous analysis of both product and production lngenuity for Life
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Real Real
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Feeding back insights SIEMENS
enables continuous optimization of product and production lngenuity for life

Insights from performance with MindSphere

(

Virtual Virtual Real Ideal NHAGEL
product production production EUEMproduct

4

Continuous improvement

Collaboration platform

Industrial Security
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Our loT operating system MindSphere — enhanced by Edge SIEMENS
and Mendix low code app development lngenuity for Life

Applications

Powerful industry solutions .
with advanced analytics m mendix

the app platform

Y

(G

Open PaaS . : : AV : il o Edge Management
Develop robust industrial - Edge Device

Edge App Management,

loT solutions faster . e b < Management,
with global scalability I M In d Sp h ere B
i and Edge App Store

Connectivity Edge Apps
Connect products, plants, © ® : Applications for
systems, machines and intelligent data use
enterprise applications

Edge Devices

Secure, future-proof basis
for running edge applications
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SIEMENS
lug,ev\ui\‘y‘{oru{a

)

-ray-based PCB quality )
surance

%mens EWA —
~ (Electronics Factory Amberg, Germany)

Challenge

Production output of SMT line limited by
time consuming X-ray Quality tests

Every further X-ray machine requires
additional invest of €500,000
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SIEMENS

Non Production Critical Level o . adl lingemcity for life
-.{
Training of - X
Algorithm
Continuous
data storage
Production Critical Level
PCB Quality
Peak volume Prediction
Captured Data Real time capturing of >40,000 production parameters of 10 MB/s Algorithm
A A
X-RAY Testing
X-RAY Edge Device necessary?

or

J—) Assembly line

Manufacturing
Execution System

EWA Production Line
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SIEMENS
h\g,ev\ui\‘y‘{or(,{{a

Minimization of Quality rate of Reduced capital
necessary X-ray tests Invest for further
by up to X-ray machines of

30% 100% €500,000
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Cycle-time reduction enabled by program focused SIEMENS
optimization of tool magazine right at the machine lngenuity for life

Cloud Level

Magazine optimization

S g

Factory Level

Machine Level

Con V|ty

Machining Machine
profile profile

e Optimization

o
Edge Apps
Illi IlIiﬁT W{
i

Edge Device
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SIEMENS
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Digital Twin Product

Simulation-based redesign of the air
duct to significantly improve coolant
airflow and increase printing speed
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Digital Twin Production

Digital Twin
Production

Simulation-based design
improvements optimize
resource-usage and scalability
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Real Production

Page 85

Digital Twin
Production
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Smooth real
production reflects
the optimizations

performed on the
basis of the
Digital Twins
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Digital Twin Performance

Digital Twin
Production

Real

production
Automation

v

Continuous monitoring of the
printing process with real-time
data and cloud connection
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Continuous optimization
with the most holistic Digital Twin

Digital Twin

Production

Performance data

Real

production
Automation

Realize and optimize
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Impressive results

22% /5% 34% 15%

flow control  faster part cost faster
Improvement development reductlon printing speed
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Siemens Corporate Technology — SIEMENS
Contact and further information lngenuity for Uife

Prof. Dr. Dieter Wegener
Head of External Cooperation
Siemens Corporate Technology

Otto-Hahn-Ring 6
81739 Munich

Phone: +49 (89) 636-632140
Mobile: +49 (173) 2512980

E-mail:
dieter.wegener@siemens.com

Internet
siemens.com/corporate-technology

Intranet
intranet.ct.siemens.com
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