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The Power and Potential of Digitalization
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Forecast for expenditure on the Internet of Things (loT) worldwide in the years 2018 to 2022
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Source: Statista: ID537226 (https://de.statista.com/)
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~ Digital Factory | The power and potential of digitalization
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Source: pwc: Digital factories 2020 - Shaping the future of manufacturing: (https://www.pwc.com/gx/en/industries/industrial-manufacturing/publications/digital-factories-2020.html)
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Digital Factory | The power and potential of digitalization

L

~ Why invest'in Digital Factories? | =

B IR W Increased efficiency in production 98%

\ ¥ d Y Local digital factory is more efficient than offshore factories

Regionalisation in order to be able to react to customer
wishes faster and with greater flexibility

Better ablility to react to volume fluctuations

Improvement in sustainability through reduction in raw
material consumption

—an (W - 3 J Individualisation and personalisation of the product range

Regionalisation to lower transport and logistics costs
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Q: What are your significant reasons for setting up or expanding digital factories? —.'

) v o - 2 Base: Respondents planning to set up or expand digital factories pwc
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Source: pwc: Digital factories 2020 - Shaping the future of manufacturing: (https://www.pwc.com/gx/en/industries/industrial-manufacturing/publications/digital-factories-2020.html)
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More than 20% - 10% 10%
11% to 20% - 24% 18%

25%

1% to 4% . 8%
- 0% . 8%

Q: An efficiency gain by how many percent in comparison to now do you expect for your company over the next five years from
digital factories? A revenues gain by how many percent in comparison to now do you expect for your company over the next

5 five years from digital factories?

Base: Respondents whose companies have or are planning a digital factory or the use of at least one digital concept pwc
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Expected gains
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Source: pwc: Digital factories 2020 - Shaping the future of manufacturing: (https://www.pwc.com/gx/en/industries/industrial-manufacturing/publications/digital-factories-2020.html)




Digital Factory | The power and potential of digitalization

Why invest in Digital Factories?

Cost reduction Cost reduction
in % p.a. until 2020) (in US$bn p.a. until 2020)
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Electronics
Engineering & construction
Forest, paper & packaging

3.6%

Industrial manufacturing
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Metals
Transportation & logistics 3.2%
Weighted Average 3.6% Total 421 ‘ :

Q: What cumulative benefits from digitisation do you expect in the next 5 years? Lower costs.
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Companies in every industry sector expect significah't@

Source: pwc: Industry 4.0 - Building the digital enterprise (https://www.pwc.com/gx/en/industries/industries-4.0/landing-page/industry-4.0-building-your-digital-enterprise-april-2016.pdf)




2-3% p.a - .a. .a. 10% i More than
10% p.a.

Investment levels over the next 5 years

Shown: Investments in % of annual revenues

Q: How high are your company’s current and future investment in digital operations solutions?
(investment as a % percentage of annual revenue)
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Source: pwce: Industry 4.0 - Building the digital enterprise (https://www.pwc.com/gx/en/industries/industries-4.0/landing-page/industry-4.0-building-your-digital-enterprise-april-2016.pdf)




Digital Factory | The power and potential of digitalization

Digitalization and mankind

Digitalization does not replace people

Digitalization creates new jobs
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Digital Factory | From a factory to a Digital Factory
Digitalization changes our world

Flexible consumption Mass customization Smart devices / loT Knowledge sharing
New, data centric Economic Networked systems as Lack of skilled workers
business models production with batch a basis and efficient

size one development processes
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Digital Factory | From a factory to a Digital Factory

Goals of Digital Factory

D I G ITAL 1. Optimized production
FACTORY

NOW

2. Reduced costs

3. Idea-to-cash
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Digital Factory | From a factory to a Digital Factory
Customer requirements and benefits

7\
T

Enable new ideas

The Digital Factory transfers data into
information. This information will be used
to optimize processes and reduce costs.

= New business models
= |dea-to-cash

Flexible infrastructure

Our solutions are scalable to respond
quickly to growth potentials.
Independent on the factory and
production size and amount of data —
we are able to adapt a solution to every
industry.

=  Optimized production
= Update capability

V)

Proof-of-concept

Everything was proven in our own
production facility. From concept to
maintenance, we provide finished and
tested use cases.

Reduced engineering costs
Benefit from experience
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Digital Factory | From a factory to a Digital Factory

Challenges

= Extract relevant information from a huge
amount of data automatically

= Get more information output with lower
investment

= Reduced engineering costs by increasing
automation and communication
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Digital Factory | From a factory to a Digital Factory
Technological aspects (technology push)

( . )
: . ; %C > » Steam machine
1. Mechanical production i 18th century {é} > Simplify and accelerate hard work

\_ J
S . p
5 |2 Mass production | 1870 > Sequential work flow
o) : > Increased production rate
3 \ y,
_(_E e . N\ oooooo
= 3 Automation of i 1969 = = > From relay to PLC
S : production g t > Flexible control adaptions
'8 Y Y, oooooo

» Every device is connected
> Big data

OO0 [eoRAa @
CONTACT

lllustration according to: INSPIRING INNOVATIONS

G. Reinhart, Handbuch Industrie 4.0, S.XXXI




Digital Factory | From a factory to a Digital Factory
Changes through Digital Transformation

WITH
INTERNET

BEFORE
INTERNET

DIGITAL TRANSFORMATION

Clipboard E-mail/ SMS

Stack lights : . . Andon board/ notification
Memos Process mformahon available Digital comments (MES)
Meeting and accessible from everywhere Webpage (machine)
Scheduler board — No PAPER - Teams/ Zoom (Flow)

Digital/ realtime
Control room/ MES/
SCADA

Video messaging
Realtime opportunities

Push buttons
Phone calls
Bells

Daily reports

How to do the move to a
Digital Factory?
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Digital Factory | From a factory to a Digital Factory
Why do many digitalization strategies fail?

Productivity/ OEE —

Shipping

e

Invoice
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OEE = Overall equipment effectiveness




Digital Factory | From a factory to a Digital Factory
How to calculate OEE (overall equipment effectiveness)

n Locate source of inefficiencies OEE combines three factors:

) = Availability (A) ~ 100% machine is available at scheduled time
E Quantify the degree of inefficiency

Performance (P) 100% performance at max. speed
Quality (Q) 100% of all parts are OK

OEE = AxP x(Q

OO eonaa @
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Digital Factory | From a factory to a Digital Factory

The six big losses of OEE

A. Planned output
B. Gross output

C. Net output

1. Breakdowns

@ -
5. Start up scrap 3. Idling 2. Set-ups &
L EILELD U 6. Scrap 4. Reduced speed changeover

Gross output Net output Valuable output
Planned output Gross output Net output
! J d

Avalilability rate A * Performancerate P * QualityrateQ = OFEFE . mcpgﬁ'rﬁ'cxr
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Digital Factory | From a factory to a Digital Factory
How to move to a Digital Factory?

Digital
Transformation Industry 4.0

= Digitization of = 4th industrial
business revolution

= No paper = Network/ technology
= Unified data = Standards/ protocols

= Gather information » Smart production
with actual data principles

= Connection of all
machines and
systems

= Open architecture

= Use of digitalization to
inform and guide
people

Digital Factory

» The result of Digital
Transformation and
Industry 4.0

= Information from each
producer to each
consumer

= Available data
anytime, everywhere

= Translation of data
into information

OO ReckAa @
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Digital Factory | From a factory to a Digital Factory
Why does the current architecture prevent innovation?

= No normalization
= No abstraction
= Nn standard

Show stopper for
optimization projects !

= ully Inyri-vaiue projects
E = Data silos
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Digital Factory | From a factory to a Digital Factory
Create a solution to enable factory optimization
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Digital Factory | From a factory to a Digital Factory
Application-oriented customer approach

Managed Device Nutlad
Data mgmt. services
Smart

EDGE services
Device

10F

-

Market
place

1
|
3
i
!

Smart = Network structuring and management

Factory

@)
-

= Ensure data quality and bandwidth

= Select the ideal digital infrastructure

Device

Data A=
000 [eSTREOC

INSPIRING INNOVATIONS

Business




Digital Factory | From a factory to a Digital Factory
Application-oriented customer approach

Managed - @, -
Data -_=r services

Data security

Smart
services

Market
place

g
:

O
-

Smart = Protect the factory against hacker attacks

Factory

o

= Ensure a state-of-the-art protection

= Worldwide support

Device

Data i :
— 000 SRR O D
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Business




Digital Factory | From a factory to a Digital Factory
Application-oriented customer approach

Managed o @. -
Data -_=r services
Smart

EDGE services
Device
i ":

Market
place

I
L

Data usage
= Smart production

Imm - e aam 5 mm)

Smart

Horizontal and vertical integration —
Factory

easy and fast

@)
-

= Ensure openness to other systems

Device

Data A=
000 [eSTREOC

INSPIRING INNOVATIONS

Business




Digital Factory | From a factory to a Digital Factory
Application-oriented customer approach

Managed
Data

Market \% - ;

place Data CO”eCtlon' '““f -
: — i -i storage and evaluation

= Data acquisition with full connection

Smart oT from OT to IT

Factory
= Ensure normalized data

= Transform data into information

Device

Data =
000 [eSTREOC

INSPIRING INNOVATIONS

Business




Digital Factory | From a factory to a Digital Factory
Proof-of-concept in our own Factory in Bad Pyrmont
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Digital Factory | Our use cases for your productivity increase

Segments of Digital Factory

Data transportation Data security

Investment protection
against unwanted access

Network structuring and
management

4

Y
.....
‘I
e
'

Data collection, storage Data usage
and evaluation Simple horizontal and

Data conversion into i’ vertical integration
information
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Digital Factory
Data collection, storage and evaluation

= Full connection from OT to IT
= Normalized data
= Reduced engineering costs

Data collection

OT meets IT

Anomaly detection

CONTACT
OO« LleoNaa @

INSPIRING INNOVATIONS




Digital Factory | Data collection, storage and evaluation

Data conversion into beneficial information

- - =

L Datalake Al
= PLCnext, Edge \“m
n EMPro g i\\\ % ﬁ al—teryx
= |solators, Smart Elements T Micrasofts F '" ”“““! SlGA
Q%SQIi Server R lll” OT Solutions
©) influxdb
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Digital Factory | Data collection, storage and evaluation

Requirements translated into GDAs

Optimization requires a good data base
1. Data collection
1. Opento OT and IT protocols
2. Possible adjustment to specific data sources
3. Normalization of data
2. Data storage
1. Scalable — PLC, on premise (DB), cloud
2. Realtime and historic
3. Data evaluation
= |dea-to-cash

= Optimizations (e.g. reducing downtimes)

OO eonaa @
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Digital Factory | Data collection, storage and evaluation

Current costs of data collection

-, Cloud

=95
., ERP

=95

MES

=$
2, SCADA

=95

$555

Actual data source

1y
= 1 E o el
= B\\w -l'J- --.
@oo@(&ooooob)@ooo-aa

Challenges:

Data silos are structured in
different layers

External interfaces are needed
to communicate between the
layers

Every interface creates costs
Disadvantages:

= Expensive

= [nflexible

= No standard

OO eonaa @
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Digital Factory | Data collection, storage and evaluation

The lloT framework connects all layers

«g; Cloud

lioT .%; ERP
framework Solution:
- ENEI
R = All layers are connected from
'% SCADA ERP to PLC
_m = Actual data on every layer

= Security is considered

Actual data source
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Digital Factory | Data collection, storage and evaluation

One language for all systems

@ ERP

= Normalization

J_w = Abstraction (name space)
lloT = Standard

=. Bigdata ) framework
= No data gaps

= Scalable
PLC/ Edge = No data silos
Machine data = |dea-to-cash: small projects can

be implemented quickly

Sensor

OO eonaa @
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Digital Factory | Data collection, storage and evaluation

Data storage: different data bases are needed

&

= Fast storing
= Fast reaction

= Adjustment of
processes with
the help of
realtime data

&

= Actual data from
everywhere

= Decisions are based
on truth of data

= Used for
visualization MQTT
Broker

[ &

= Big amount of data

= Saved as historic data

= Base for Al services
= Machine learning

= Anomaly detection

@ €0 ReoRiadct
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Digital Factory | Data collection, storage and evaluation

Possible lloT solution

- = ere
ad= SCADA VISU

MQTT Broker | lloT L y
$ > framework = Normalization and connectivity
Big data
; = Scalable

'
% Realtime/ historic = Open framework

@ Edge/ lloT
54 gateway

EMPRO energy
Modbus

Machine 1 Machine 2

Siemens PLC Rockwell PLC
Profinet EtherNet/IP

L commIESEean

INSPIRING INNOVATIONS




Digital Factory | Data collection, storage and evaluation

OT meets IT thanks to normalization of data

Original Normalized Original
OT value data IT value

‘ lloT framework —M

e
Data

Timestamp Device Data point Value Unit
type
2020.0715 BPPlantlE o SQL APP
o, RP/Worksch . On Power BOOL
12:33:15 duled Machine1
edule { 5584 kWh
BP/Plant1/M
b 2020.08.15 achine1/PLC Engine On/
12:21:30 1/AXL SE DI Off TRUE BOOL
16/Input2
BP/Plant1/M AWS APP
2020.07.15 achine2/PLC
12:33:16 1/AXL SE Temp 45 F REAL 32.45 kWh
- Al4/2 L .
.
BP/Plant1/Zo d
2020.07.15 ne1/Machine
12:34:16 11/EMpro- Energy Total 33.45 kWh REAL
MA370

OO eonaa @
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Digital Factory | Data collection, storage and evaluation

lloT framework from Phoenix Contact is the solution

v Collect and standardize your industrial
data in one solution abstraction (name
space)

v" Deliver data more efficiently —
timestamped and on data change

v Less effort to implement custom scripts
and middleware — easy-to-scale

lloT
framework

@

v" Reduced time required preparing data for
analysis — normalized and easy-to-read

v" Ensuring system-wide security — device
and patch management and certification
updates

v Less time spent on integration and
maintaining system integrations

@ €0 ReoRiadct
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Digital Factory | Data collection, storage and evaluation

Change of workflow

A Not enough output

Accelerate machine speed
Schedule

m Better OEE ?

OEE: Availability | Quality |

»._ More waste Performance

©J;

Increased costs

Shop-floor

Infeed | Outfeed | Waste | State

Not enough output

Recommendations for
optimal parameters

Better OEE

Higher quality

Cost savings

2 9 £ £33
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Digital Factory | Summary
Our value proposition for your Digital Factory

In order to meet today's digitalization requirements and profitably realize

opportunities, our solutions offer you the following added values:

S | DIGITAL
» Scalable — individually tailored your requirements FAC To RY

» Tested and validated — in our own production NOW

'@ 10 CleoNTAG
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» Ready-to-use — benefit from the Digital Transformation today

With goal-oriented consulting, we find together the right solution for your

Digital Factory. Let's tackle the challenges of digitalization together and

seize the opportunities.
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