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Vsimli jste si, ze XaaS je jiz soucasti vaseho zivota? SIEMENS
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Pét megatrendu formujicich nas svet SIEMENS

Demografické zmény

World population?, in bn

0.83 9.00
1.
0_0.16m 82
Developing
countries
Industrial ~ 125 000 -001 Oiz =2
_ — = 65+
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2015 2050 M 0-14
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It«g,eo\u 1“7 for Ufe

Growing and aging Globalwarming and Klimatické zmény

population weather extremes Annual mean temperature
variations 1950-20142(in °C)

Digitalnitransformace 03
Connected devices®, in bn >0 0
Exponential o 23 '0'31950
eo: mwmmEBEZe@ R 0 7 7 T
devices .. Globalizace

2012 2016 2020
_ Imports vs. GDP¥

and 2.87B O

digital data® o L
Igital data . _
g ZB = Zettabytes =10° Terabytes ZB \/ 149 \ -

- . . . 7 Is tota B
Cities as maindriver Trendtoincrease W\/

of GDP growth investmentabroad 2009 | 2011 2013 | 2015

1) UN World Population Prospects (2012) | 2) Met Office Hadley Centre observations (2014) | 3) McKinsey Global
Institute Cityscope (2011) | 4) UNCTAD: Import Flow merchandise: Total trade and share / GDP
|5) 2008-2014: UN Conference on Trade and Development: FDI inward flow ; 2015: UNCTAD Global Investment

Trends Monitor No.22 | 6) Cisco: The Internet of Everything (2013) | 7) IDC: The Digital Universe (2012)
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Dva svéty — skutec¢ny a virtualni SIEMENS
Iug,%uf\‘y-for&fa

Software —_ _——Automatizace

Virtualni Skutecny
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Digitalni dvojce — zaklad pro kontinualni zlepsovani rychlosti, SIEMENS
flexibility, kvality a efektivity lngenuity for Ufe

Digitalni dvojce Digitalni dvojce
| produktu vyroby

“tnav-

Kolaborativni platforma a datova patef

Pramyslova bezpecénost
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Digitalni dvojce vyroby — systémovy pristup SIEMENS

L\ KA
Ver b ni /z“? P Simulace tovarny
podnik A5 abgisiky

A\
Vyr()bni “~p Si,mulac,:e
. 4 vyrobniho
lin ky procesu

_ Simulace
StrOje mechatroniky

stroje
% TIA-modely / -

Komponenty = =i 55 o modely
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Simulace a optimalizace
montaznich procesu



Simulace a optimalizace montaznich procesu SIEMENS
- Tecnomatix Process Simulate, Teamcenter lngenuity for Ufe

RBEHEE o SIEMENS
File | Home Vi Search (Ctrl<F)

Wing delivery to station
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Simulace a optimalizace materialovych tokul pro automatické
sklady — Tecnomatix Plant Simulation

SIEMENS

Iugfel/\u 5{7 for (A{Q
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Siemens Amberg: kapacitni planovani a validace vyrobni SIEMENS
linky na Simatic S7-1500 — Tecnomatix Process Simulate lngenuity for Ufe
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Optimalizace interni
logistiky s vyuzitim
digitalniho dvojcete



Koncept optimalizace logistiky digitalni tovarny SIEMENS

Iug,%uffy-for&fa
HEEDS
Vstupni parametry I @% | Lo
S Definice
AGV 1: 1 —20 ks ¢ 00
AGV 2: 1 —20ks 160,000 ——

100 Optimalizacni experti
AGV 3:1-20ks kombinaci -

AGV 4:1—-20Kks

Simulacni data

Vyrobni sekvence

Velikost zasobniku

> x,000,000

kombinacik simulaci

P €
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Parametry

Digitalni podnik
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IT vstupuje do primyslu SIEMENS

Iug,u\u 517 for Ufe

Typicka prumyslova spole¢nost Typicka IT spole€énost

o

« Zamérfeni na zZlepSeni * Generovani zisku
produktivity a kvality

pomoci dat
* Business model zavisi na * Business model
HW 4 postaveny na SW

XaaS Vyss -
programovaci jazyky

Ekosystémy
Uméla inteligence Data

Cloud computing
Edge computing
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Pridanahodnota lloT technologie

Vyuziti IoT / dat jako zaklad pro digitalni transformaci vyroby

1. Pripojeni a
monitoring
. Pfipojeni — vSech

senzord, zarizeni a
systémi k MindSphere

. Systematicky sbér dat —
Casove fady, udalosti a
soubory

*  Monitoring a optimalizace
na zakladé dat

Restricted © Siemens 2021

SIEMENS
Iugfeb\uify‘for&‘fa

3. Pokrocila transformace

P . » Technologicka transformace
2. Analyza a predikce

» Agregace a analyza dat napfi¢ podnikovymi
SUBIENT; jako sluzby

* Pokrocila analytika umoZziuje predikovat a
jednat proaktivné

e Obchodni transformace

* Nové moznosti optimalizace procest, redukce
nakladu a zvySovani produktivity

* Rozhodovani na zakladé velkych dat

Digital Twin
Product,
Production,

Energy

Prescriptive Optimization
Maintenance

* Nové produkty, aplikace, nové trhy, produkty

Performance Closed Loop (CLx)

Augmented /
Virtual Reality

Self-Optimizing
Systems

System of

Systems Intelligent /

expert systems

Artificial Artificial

Intelligence (Al) Intelligence (Al)

Augmented /
Virtual Reality

Digitalnitransformace



MindSphere SIEMENS
otevreny operacni systém a cloudové reseni pro internet véci lngenuity for Ufe

MindSphere aplikace

Transparentnost aktiv a analyticky nahled
na stroje, zavody, flotily i systémy

—] I
= e
—=—]
==
—

((

. //_/4 TN MindSphere
f. cacce-esssN MindSphere c. it e, Otevfena platforma jako sluzba (PaaS) pro
° o T-\—\:_:_: ° . e 00 Skalovatelne, globalni loT pfipojeni a vyvoj
([ ] [ ( e o e o O O
\L_. ccoce e o0 o o ._._:\_. oo aplikaci s nativnim cloudovym propojenim
L ‘ f ° . 01 - Amazon, Azure, Alibaba.
o1 10 0 .
. : § ; o ; . MindConnect
11 o1 0 01 » 01 o1 P . , ° p ° , o
A%A P, A0 - A oo . ropojeni produktu, zavodu, systemu,
@@ GG @ de oo e &k strojd, podnikovych aplikaci i ji
10 10 10 10 10 10 01 . 2 P v 7
01 01 01 01 01 01 00 zavedenych databazi pomoci bezpecCného
" 01 01 " 2;0 Si N t ,Plug and play“ spojeni zajiStovaného
. * ° . N . . = g
g g @ IM\l fj resenimi Siemens a tretich stran
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Dalsi moznosti propojeni s MindSphere SIEMENS
pro integraci zarizeni, webovych i podnikovych aplikaci lngenuity for Life

Webova-/ Podnikova integrace Zarizeni

phere’

Restricted © Siemens 2021
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Flexibilni &
Manualni

Fixni &
Manualni




Efektivni plan digitalizace zohlednuje jak byznys strategii tak SIEMENS
i jednotlivé problémy a oblasti pro zlepseni lngenuity for Ufe

Od byznys
strategie

Odspodu

Restricted © Siemens 2021

Identifikovat hlawni
obchodni impulsy pro digitalizaci

@ Pfevéstobchodnivyzvy do

Propojit byznys pozadawy se sprawnymi teChn_OIOQICkyCh pozadaVku
technologickymi oblastmi a prolektu

Definovat hlawni digitalizacni projekty

V ramci naseho poradenstvi zohlednujeme oba pristupy

Identify challenges [\ Select & priorise } Identify skills in } Identify solutions Management
& define goals fields of action‘ target and actual & build roadmap presentation

& &

Navrhnout feSeni pro prioritni oblasti

Q neni k dispozici ??“\

(@/‘) Identifikovat Freseni, ktera adresuji (™ tagmenty K dispozici

jednotlivé problémy
a oblastipro zlepseni

] & kdispozici

. k dispozici & schvaleno

Identifikovat a validovat problémy

a oblasti pro feSeni O Castecneé k dispozici

ny

PS)




Digital Enterprise Solution Map

Product Design

"~ Engineering

Production Execution

Prodiction Execution Management & Contral

Storage & Material
Transportation System
Engineering
aring Concept
{@anning

Services

Pradisct Services

Industrial Recognition &
Identification

(AL
5l
H

Brinar] Berlrsianit &
Liferpche Brabyics

Shapfisor Imegrats
Arerrcs ManAgRTS far
P |DE-08E)

]

Swrwicn Azt & Saar Part
s sgammt

g & Fixture Design Machine Connectivity

Al Baved Mechanical §
Caniral Syvism Cagn

Drive Train Engineering &
Configuration

Industrial Security

Product & Design Simulation and Explora.

Smulstizn

-

Industrial Secy

aring & Anshytics

d Enery

Monitor’

w-Dwerallon Mg

Part Wanagerme

CEM & EFD Srvwala
Dk g

PCB Dauign Far
Marvefacharing [CFR)

Bar Mamidarteing
wmmgreicel |Ibepral bon|

Ciowre Solution in scope of Dightal Enterprise
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Odhalit skryty potencial ...pro vasi strategii digitalni SJEMENS
transformace lngeunuity for life

Execution control along the process chain

Waste and value stream analysis

Planning concept and validation with digital twins
Real time control machine

Machine and Plant monitoring

Technology Enabler -
Capabilities

Northstar
Strategy - Solutions -
Mission Enterprise Projects
Transformation

Propracovana
metodologie,
holisticky
dotaznik,

Consistent problem & change management

wn
-
E]
2
o
=
£l
("]
=
c
=
E]
a
o
]
5
E
b
o
c
o
=
N
E
=
=3
o]

Increase production flexibility
Teamcenter Implementation Programm
loT Machine Connection

Factory Process Transparency

Metrics -
Key Performance Indicators

a diskuze rizena

zkuSenymi producton Votume
Time to Quality
kOI'IZLI Itanty. " SI:::p':im:asLare
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Hlavni vystupy

Zprava z prohlidky vyroby a logistiky

Bottle neckl!
Oven has the highest cycle
time in the process

Finished and packed
goods in the middle of the
factory

Detailni analyza problému a vyzev

The answers to difficult questions
often depend on the perspective

The technologies
alone do not add
value and are
irritating

Navrh strategie

(™
..;v’

Proposing
achieve

SIEMENS
Iugfeb\uc‘{y‘for&‘fa

Hodnoceni digitalni zralosti

Safaty Production planing

Sacurity Production engineering  isssss

Servica Production exacution

Digitalizacni roadmapa (high-level)

Shart term Mid term Long term

Culture
BRnEE Sirategy can be hoth,
Method ] origin and result

& i s Salutien Library ftem
IT/OT Technolagy L
.

[
E?_f
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Analyza pfinosu a nakladu (high-level)

o
5
G 2 1]
4]
o Nr. Name Benefit Effort
o » &
§s 0
5 E
@ = O
0 =
o & o
O o
. O -
5
High Wadum Liret
Effort

Definice Northstar — mise digitalizace

A -

\

Northstar

Enterprise
Transformation

Propojeni byznysu a technologie, KPIs

Northstar

Enterprise
Transformation




Customer Value Discovery Days
Identify challenges & define goals

TTe=ansiommation Jou
mey SIEME
(2

1. Expectation & Targets \ i |

- .n::Z Ol s n r — -
il I
e j
|l TN |
; B |
41 V18 -~ !
— .._> /
. T —
_—— /
= 4 |
Z - Ny
z =/ N\ O
# o - = — s o

M

2. Value Walk — Factory Tour _

[

SIEMENS
Ihg,u\uffy'for&\fz




Jak pomahame nasim zakaznikim SIEMENS
7 . - - R 5 . [n w vl
zvladnout jejich digitalni transformaci ety it

Konzultace Implementace

Ujistujeme se, Ze cesta nasSich zakazniki k Pomahame zakaznikim implementovat a
digitalni transformaci je spravna optimalizovat digitalni podnik

Optimalizace Financovéml’

AMeustaIe zlepsovani analyzou Podpora zakaznlk _;- §alels ntellgentnlch
\ pmblhapclch operaci reseni fmancova

f /]




Pripadova studie —
digitalizace vyrobniho
zavodu Siemens
elektromotory Frenstat p.
Radhostem



Priklad uspésné transformace — Siemens Frenstat SIEMENS

Restricted © Siemens 2021

’ug,u\ufly for Ufe
Fakta ,,pred*
Typ vyroby Velkosériova vyroba
na sklad
Doba zavadéni > 100 dni

noveho typu

Rok 2008

Zasadni zména na trhu, dramaticky

pokles poptavky
Nastup nové konkurence Made in China




Aplikace a realizace fizeného Programu Digitalizace

FY2017

Spusténi programu digitalizace

SIEMENS
’ug,u\uify-for&‘fa

FY2018 FY2019 FY2020 FY2021 FY2022

Spusténi programu digitalizace

1. Definice strategie, 2. Predbézné
predbézné stanoveni stanoveniplanu
cilg projektd (Roadmapa)

Opakované aktivity:

* Revizecilh a priorit programu digitalizace
* Posouzeniptinosu arizik projektQ

* Inovacnischlizky a workshopy

* Upresnovaniplanu projekti (Roadmapa)

Restricted © Siemens 2021

Rocni interval procesu digitalizace zavodu

3. Priprava konceptu
preferovanych

4. Realizace studie 5. Realizace projektu
proveditelnosti podle definovaného
projektd vybranych projektt planu

6. Revize strategie digitalizace,
aktualizace planu, inovace, spousténi
novych projekt(



Plan Studii proveditelnosti a projektii Programu Digitalizace SIEMENS
Iug,el/\ui for Ufe
| RORDMAPfdiginlimtionof actoy MERE017 . 2020, 2025

Kones: Stufie / Projektovs piprave _ Resizace [ Prini apikace
Status | In progress y Concerl _ Study / Preparation of Project Reafization { Pict
~
3
g .
5 : soi
= 2 strategie =
- Kritérium = NAZEV PROJEKTU/UKOLU PROJECT/TASK NAME NOTE dvaru : 017 - . 2018 . . 2019 i . 2020 <
Strategicky workshop (pfezkoumdni strategie 14.0) : i im i i i 1 i L i | LI}
{E - I R = 8 e e e e R EE
M1 ProjectlD MLO Strategie digitalizace MLO Stratagy of Digitalization
M1 | ML1Strategie digitaizace Koncapt digi Concept of digitaizaty |3 1 ]
M1 | ML1Strategie digitaizace Roadmap digi 0 RoadM jitalizats |3 i i |
M1 |ML2ZIT Architekturs Oloudové Godigté Mindsphers Implementstion of Mindsphers m L]
M1 | MLZIT Architektura bni it na prvcich Scalance NextGen production network T ]
M1 | ML2IT Architekturs DNC =it pro stroje Hellas DNC machining T i i [
M1 | M13Informani technologie - | industriai Securty | industrial Securty | DD =
M1 | ML4 Kvaificace zaméstnanch Popiz kompetend oblasti digitaiizace Compstetion description for Industry 4.0 EE i 1 i i
M1 | ML4 Kvalficace zaméstnanch Eni matice ftenast [e matrix and substitutability BE 1 DM i i [}
M1 |MLS privodce digitaizaci sicizace [4.0 BE CC
M1 MLS privosce Sgitaizad Metooio hleoaniypistnénigigiteizace ) Guids of digtaizaton EE .
M2 M2.0 Digitéini objexty M2.0 Smart Objects
M2 | M21identifiksce 2 sedovatelnost Motory s SMARTEOK ve vjrobe ‘Sman Baximplemetnation to manufacure I I ; : : =
M2 M2Z1ldentifikace 3 sledovatelnost Zaveden ndstroje DIM Implementation of DIM Co je Dim? H H H
M2 M21ldentfiacs = sledovateinost Tracebilita proguictu i ebiiity of product and u u Ll
M2  M21kdentifikace a sledovateinost i martbox jich motori Usibility of SMARTBOX at watched motors | i i i i i i | i
M2 |M2.2 Komuniksce Slovdk - IT systémy Digitslizace Shop Boor Management Digitalization of Shop Foor Management I L] L] u L) L]
M2  M22Komunicacs Sovéi - IT systémy | information Management Board | information Management Board | i ICH m| | | | | : |
M2 | M22Komunikace Eovd—IT systémy i Eni zystémy = rozhrani f fion System and User Interfaces ] i
Mz  MZ3Asistendn systémy ‘Studie vyuF kolaborativni robotiy Stuy of usehifty of the cobots H H H i : :
M2 | MZ3Asiztenéni systémy Kioibot - bodovini okrjovich plechi Cobot for sheet scoring i ] i
M2 | MZ3 Asistenéni systémy Frjvozik obrobny transport for machining 3 ] =
M2 | M23 Asistenéni systémy Kobot - tiskovs Zhowska (3 i zévitd] Cobor for fving of shikds of EX mators
M2 MZ3Asizstendni systémy Mo robot — wychyst mat 7bud €11 do é2 Coibot for picking up material i | i
M2 | M23 Asistendni systémy Kolaborativni obhvani Colaborative stitchng 7 | | |
M2 | M24 Automstizace datowych procest Rizen jakosti Q-5Y5 (OMS) Digit fion of Quality System oM n =
M2 |M24 Automatizace datovjch procest Digitalizace archivovace dat Digitaliz=tion of data archiving z H | H =
M2 | MZ4Automatizace datovjch procesd |implementace DashvoC |implementation of Dash @ OC oC = =l
M2 |M24 Automatizace datovich procest DAzhw (S on of Dash 2t C5 [=3 v ' H
Mz MZ4Automatizace datovych procesl { reporting, gener. protokold izati reporting oM L
M2 |M24 Automstizace datovych procesl Digitalizace méndel Digitalization of measurements units oM i i i
M2 | MZ4 Automstzace datowych procest Digitaizace procesd (5 Digitaization of processes @ C5 [ H i H
M2 | MZE Moritoring p & 2 opti Digitaia febricti Digit on of testing oM I 3 ] ]
M2 | MZ5 Mornitors i 2 opti Condition monioring 3 prozkivni Gdrfos Condition Monitoring. proactive and Predicitive maintenance FM : == ]
M2 | MZ5 Monitoring proces(i 2 opti Sbér dat z technologichjch zarizent Diata colection from technology T ]
M2 MZE Monitoring procesl 2 opti e g jckjch procest itoring and opt g jical processes PT H
M2 | MZ5 Monitoring procest 2 cpti Anahza niksdl Inbound cost analysis Coj: 2 B 1
M2  M25 itating procest il ‘OEE (2 generace) ‘OEE (Znd generation) PROD nebo FM? 7 B H H
M2 | MZE Monitoring procesl 2 opti | informaéni systém fzen drioy Digitalization of maitenance management P ! i ! I —
M2 | MZE Monitoring procest 2 opti Digitalizace fizeni projextt Digitalization of Project BE ! H H
M2 | MZ6DostupnastIT infrastruktury zgdlend komunikace techn zafzeni ext firem Remate Senvice of oroduction units P | ——
M2  M26Dostupnost IT infrastruiktury Viyuditi clowd dlodit pro fizeni dokumentace C5 cs i ' ' H H
M2 | MZ6DostupnestIT infrastrutury Roztifani disk. (doF&ts (BHG DATA) Extension of 2 i i i i i i i i
M2 M3.0 Horzontaini 2 vertiksiniintegrace M3.0 Horzontal and vetrical integration
M3 | M31integrace zitaznia Pokrodié plinovini ARS Advanced planing systém Prefictor PROD: | i : | ; ; ; ; :
M3 | M3.Lintegrace zikaznika RoliOut Liferant portzl ReliOut Liferant portal Zjistit co o, 2 H H | | | | | | '
M3 M3 lintegracezékaznia Proje B ProectESl Zistteotojesdwier |7 [ — |
M3 M3 1integrace zékarnics ‘WorkFlow zdkaznickd dokumentace ‘WorkFiow of Customer documentation QCEPPM H H H H H H i
M3 | M3.lintegracezikaznic § nabidkowy proces ization of bidding process QCEPPM i !
M3 M3lintagracezdiaznica faictur ization of Invoices z i El
W3 M3lIntegrace zdkaznis Pradictivnd pldnovini zizob Predictive inventory planning z
M3 M3 1integrace zikarnics Automat objedn. proces pro zakazniky Automated ordering process for customers nebo OM? QCEPOM
M3 | M3Zintegrace dodavatele RollOut integrace E-shop i RoliO: 2 s hops OFR
M3 W32 Inteorsce dodavatele Autnmar nhisdndvinwd nrnees h inc nrnress finr sunniers R ! H i
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Studie | prehled TOP softwarovych platform vyuzivanych v SIEMENS
zavode lngenuity for Ufe

MotorCAD Plant Simulation COMOS QMS AGV, LOGIPARK
NX CAD NX CAM NX Line Designer SQL dBases APS Preactor
FEM NX CMMS Technomatix SEMIIS

Proces simulate

SimoCalc Technomatix SINEMA PAPIIS
Jack
Si ik Conditi
SimCenter inumert on. ! |<?n OEE Voice technology Tableau
Integrate Monitoring
MindSphere . . MindSphere :
MindSphere for technology (technologie Celonis
(produkt) P By { gie) (zavod)
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Projekty digitalizace a automatizace ve vyrobe
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Paperless production Sledovani dostupnosti 3
> p ., . . Analyzatechnologickych procesu
(PAP)Bezpapirova vyroba strojt (OEE)

! SQL SERVER 2012

H
H :
P :
i TRPREACTOR.5M 43 |
i bl PREACTOR: database [ammed i
; i
H :
i :
. H

N

Integrace dodavatel( (automaty
vyrobnich prostredkt)

Hlasova technologie Pokrocilé planovani APS
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3D tisk pro lici formy

Digitalizace méreni



Projekty digitalizace a automatizace ve vyvoji atechnologii
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Digitalni design (PLM) Simulace tlakového liti
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Vypocet proudénichladiva Modelovani, analyza a optimalizace produktl a komponent
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Vybrané projekty digitalizace v roce 2019

AGV provyrobu
komponent

& Preactor

Implementace APS ve
vyrobé

Automatizace skladani
statorovych paketu

MCUU Tl U O OUiCiiioiio eva 4.

Digitalizace

Shop Floor Mgm

Sledovatelnost komponent
a produktu ve vyrobé

Sledovani vyuZiti stroju
platforma (OEE) 2. gen.

2 Comos .4

V. Industry Solutions ¥
- /

COMOS operation
DigitdIni udrzba

Implementace
Simotics IQ ve vyrobé

SIEMENS
fhﬂ,mul‘fy-forufv.

a ' S

"."".MindSphere

Konektivita vybranych
strojll do MindSphere

SIEMENS
Ib\gfeb\uify‘forufa

—]

Konektivita vyrobnich
technologii

Tvorba dvojcete produktu
a vyrobnitechnologie

SINUMERIK Integrate MMP

a Condition monitoring



Prvni digitalni motor - SIMOTICS SD novéa generace SIEMENS
lb\ﬂ,ev\ut‘{y‘for&\fa

Digitalni dvojCe

DataMatrix-Code +
aplikace

Smart motor
koncept
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Vysledek uspesné transformace — Siemens Frenstat SIEMENS
Iug,u\uify-for&‘fa

= Redukce dodacidoby ze 100 na 15 dni
Rychlost = Dodavkova vémost stoupla z 90 k 99%

= Kratsi inovacni cykly

t

w r Ll (<] 4 L4

@) = >12 000 novych variant motoru kazdy rok
C oM. anc . . . . . .

>Q \’ Flexibilita = Priimérna vyrobni davka <2

8 = |ndividualizovana data online ve vyrobé

N

(b

O = Zvy$eni vyuziti stroji a zafizeni az o 20%
(- Efektivita procesﬁ = Zpracovani zakazek z vice jak 50% délaji automaty

>% = ZvySena produktivita diky automatizaci proces(

£ o

HC_) = ZvySeni kvality na 99,92%

< Vysoka kvalita = Snizeni reklamaci a internich zmetkt na jednu tietinu

= LepSi sledovatelnost dili a simulace

Restricted © Siemens 2021



| Ing. Petra Czy? Fuchsikova, Ph.D.

Senior Consultant Digitalization
RC-CZDIDE

Siemens, s.r.0.
28. fijna 150/2663
702 00 Ostrava, Czech Republlc

Mobile: +420 604 99 66 99 ~.. A
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