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Our factories are known as Digital Lighthouse Factories SIEMENS
Iug,eb\uify-for&‘fa
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Siemens DI factories strengthen the focus on automation & SIEMENS
digitalization hand in hand with lean productivity lngenuity for life
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Platforms T
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it e Flexible Automation by robots d’i

Reality :

>50%

by automation,
digitalization and
loT & Al

<50%

by Lean
Long-term

Additional
productivity

Base
productivity

FY #1 FY #2 FY #3 FY #4 FY #5

LDF guides the way to Digital Transformation
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Lean Digital Factory: Digitalization Approach for over 30 plants

Ideation Reference Digitalization Reference IT
processes roadmaps architecture
Reference process design [
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With strong team commitment to the self-defined target state and SJEMENS
roadmaps, project members drive implementation in their plants lngenuity for ife

Roles in PMO

Expertcore team

Consists of
manufacturing
network heads,
plant managers
and key experts
bringing together
strategic overview
and technological
expertise

Projectlead (technical/commercial)

+ Overall guidance
+ Target setting

Plant coordinators (technical,commercial & IT)

« Coordinate projectin own BU, consolidate
financial/technical KPIs and supporton
critical topics

+ Monitor and support progress of
implementationwith plant mangers

Workstream Coach

« Thought leader and scout in technology
+ Directional supportin roadmap development
+ Align & identify cross workstreams potentials

Workstream leads (technical & IT): Selected key experts

+ Drive definition of standards and ensure knowledge
exchange cross plant and BU

- Strategic allocation of PoCs/pilots to best-fit factory and
provide coaching support

* ldentify transfer-ready solution and drive fast scale-ups to
leverage synergies

Pool of experts (technicaland IT) ’e
+ Execute proof of concepts
« Supportspecific topics

PMO

+ Provide directional guidance to projectlead and core team
+ Align and coordinate between HQ and factories to ensure that high-impact solutions are implemented effectively

Source: Siemens Consulting
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Roadmap to ensure holistic view on Digitalization per function &
support stringent implementation

SIEMENS
lug,u\uily—for&‘fa

Due to high dynamic of Digitalization

Ideaand approach for Digitalization Roadmap the Roadmap is a working document

ldea
Sub-projects develop first draft of Digitalizatio
Roadmap to ...
- ... find new Digitalization measures
beyond classical ideas
. understand interdependencies
between defined measures
. enable mgmt. to trace progress of
Digitalization
Approach

- |[dentify relevant Digitalization trends

- Concretize trend
through target state for specific function

- Define evolution states
& detail way to target state

"l - Elaborate & prioritize measures to realize
target states

Page 8

Example/template
Data Analytics _

Fully autom ated reports
incl.forecasts based on
Data Analytics, pattern
recognition and smart
prediction

Target state

-Data integrationin supply chain

Target state

Fully autom ated digital bi-
directional dataexchange
w ith all suppliers

described
by a concrete
usecase

Complex automated
reports complemented
w ith predictions,
e.g., extrapolations

FY21 @—————————————— ——
Complex automated
reporting dashboards
w/ multiple interrelated

datasources
FYl9@————————————————

Simple automated
reporting dashboards
w/onlyindependent

datasources

FY17 @

Measure/s

Data exchange
established with
main suppliers

Evolution

f State

Z Measure/s |

Internal system ready
Evolution ) .
for data exchange via defined
state )
format (interfaces)
Measure/s — T

. Evolution Standardized format for
state data exchange defined
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Cross-company scalability is enabled by detailed digitalization
roadmaps and in-depth understanding of technologies

Challenges in the continuation of LDF

SIEMENS
Ihg,u\uify-forufa
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Changeworking mode from evaluation of digitalization
potentials to sustainable implementation

« Built up of in-depth knowledge to develop "ready-to-use"
solutions transferable to other factories

+ Consideration of fit to holistic roadmap
- Set standards and define platforms
+ Continuous knowledge exchange

Maintainspeedin implementation phaseby

+ Systematic transfer of proven solutions

+ Technical coaching in case of road blockers

+ Tracking of implementation progressin factories

Scouting for new technologies and periodicreview
of digitalizationroadmap and potential

+ Ongoing scouting for promising technologies
 Periodical review of roadmaps and adjustment of potential
(in-between focus on implementation of defined concept)

Phase 1: Idea and Concept

Digitalization Roadmaps

Ready-to-use

PoC

Pilot

Phase 2: PoC

+—
=
.D_-
C‘f)‘
Q
%2}
@®©
ES
(o

In-depth proficiency of technology
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A

Pilots should be fresh topics using new technology, which are

scalable and measurable

Digitalization pilot criteria, working principles

New Technology

Introduce / leverages
anew interesting
technology/ solution

Freshtopic

No negative
connotation from
previous experiences

Source: Siemens Consulting
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Digitalization pilotcriteria

»

"Makethings easy"

Makes a process/job
more convenientfor
employees

Scalability

Scalable to larger
parts of organization
after small scale pilot

&

4

X

Clear benefits

Value-add clear and
easy to understand

Competences

Implementable with
available resources/
know how

Timely

Createsimpact
within 3-6 months
(1stwave pilots)

SIEMENS
Iug,u\uily-forlj{a
sl

Principles of set-up

A

Q

Dedicated Teams

Lean dedicatedteams
working onthe
project

Design thinking

Agile, building up
ideas, user-centric,
learn & iterate
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SIEMENS
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JIn addition to the financial &
processual potentials, cross BU
collaboration within LDF formed a solid

network enabling sharing of ideas &
innovation even beyond the
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Streamline PLM SIEMENS
Iu&%ui{y{or&'fm

Lean Digital Factory (LDF) modules

. Target state | product 100% digital descripted and Integrated Digital twin Product Real time controlling
L D F — L ean D|g |ta| Facto ry real time accessible and Production (real time) of production via digital
Production 100% descripted, first twin of performance

time right in hardware

and digital CIP
Trends Digital twin product Digital twin production Digital twin performance
Ly . - . - Artificial Intelligence (Al)
o .
£"'(l Mentor Comprehensiv e description Comprehensive d_escrlptlon of 11 enable dy namic self
- = product production o .
organization of Production

Streamline
PLM

Disruptive
technology

oI NN —— "
Rule Check g 3 Holistic v alue stream Analytics based Performance
U@ Gnee c simulation Optimization
loT &l

All relev ant data of real
production av ailable

PMI (Product Manufacturing
Information) implemented

N
1 480 08 A

Digital process simulation

Implementation of digitalt®Wins depend o, PL scftware functionaiiu2s & their interoperability

\\/
Process [ﬁ Workflow ]
Sequence

© Siemens AG 2019

People and methods
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SPLM Mapping of PoCs to Digital Twin Approach SIEMENS
Iug,u\uily-for&‘fa

Digital Twin Product Digital Twin Production Digital Twin Performance

.

i Ii,ﬁ(Vorkflow with Mendix / Productivity Applications / Micro Apps / @ W \ ]
(ﬁ?_ﬁ\‘ Digital Twin Product \
[@ Rule Checljj ] {WResource ':Lil“rary
[ Process Sequence Evaluation

[% Mss Preparation }
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Closed Loop Production Introduction based on digital twins of SIEMENS
product and production lngenuity for ife

Reference process production system planning — Overview

put Taget - Pre-planning Rough planning Detailed planning Implementation planning Execution

nin
9 158 of
[P (pceye
6h uration ]
o

Digital Generic generation of Work Genericlayout generation Detailing Digital Twin Production (Cell, Line and Implementation planning
Twin Plan Alternative (WPA) via (e.g. Line Designerbased Area/Plant) supported via Tecnomatix (Plant & including customer integration
Product, interpretation / ontology of on BOP and Plant Structure) Process Simulation) embedded with collaboration platform
NX, EBOM and PMI (MBOM, BOP, incl. Value Stream Simulation in TeamCenter and linked to layout (NX Line TC + Update simulation in
TCPCM BOR, Plant Structure) model (Plant Simulation) Designer) Tecnomatixand easyorder

Closed Loop
Connecting Digital Twin Performance
to Product and Production

- first gap analysis and optimizations
during ramp-up

Pro-
ject-
mgmt

(D Partly automated process @ Manual process Reference to requirement
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E

PoC Workflow Engine

Inpil Warwfaciuring Engiresring

Ref Process: NPI= New ProductIntroduction

[ sis' Workflow with Mendix / Productivity Applications / Micro Apps

SIEMENS
Iug,u\uily-forufa
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E

Workflow PoC supports the NPIV/NMI? reference processes SIEMENS
(NPI: 2000/year @ EWA; 600/month @ WKC) lngenuity for ife

[ EE Workflow with Mendix / Productivity Applications / Micro Apps J

Evaluation of aworkflow engine

PoC PoC extension
Detail view: Reference process product introduction — Part 1/2 completed requested
Input Manufacturing Engineering
MIBIM Process sequ
Techn. Data Target definition Llanuu e ':f':"i[:’“"-‘ Process ”“":_f;':;'r"f_:g“ E toally oreaim
g | |Gumeecos | faenarer et proces: o \w\': Stencil ordering is chosen for PoC
e fems “Product and daisbane vk | smquence bt |mmch proce vs.
SA0-Mada ™| procursguality [T Additonal {1zl slp it
lat ] oDl ¢ s ol eralinal dnnmnand| ‘Redalnis il s N
Test pebcat “Adursant; et Iogisic: . .
Tracesaty {Eampie. 0 eriee | srecesses am) E the vake sream Buter The example is just one out of
r::qmm Seenelr | m leg = Target vl .
Cesicatnrs || gy e Manual dapiion | [ | paraseizaton) o 30+ sub-processes!
Commercial Liswderiing B iic hRTarCEry Do of
Data condiors ane staged for vakie
Tﬁﬁ::: ;1:“’0: by progect ?ﬂﬁ:m
# E2m n n . n ¥
Loglssical Data

Chailinss:
“Rarp-ug s una

i
1

“indtial stock Tiling
Lagistics
Diesign Rules Sutdamand for Dofiree Inital
n rrianaial seock flling
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Flexible Microservice Apps
powered by Mendix
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E

The PoCs digital twin product and DI-wide resource library SIEMENS
resulted in a standard definition and thus reusability for DI lngenuity for ife

ﬁ Resource Library

Workflow (How to

Linked to standard

Levels of detalil fulfilled by digital twin Linked to the reference process

Basic Info
Name and type of an asset classified according to potential use cases
(e.g., production, assembly, logistic, ...)

Supporting Pre-Planning phase as well as im plementation and executing of SPLM LoD
Descr. of essential asset capabilities (PMI), all relevant data for factory planning & execution process 02
Basis for 2D-Layout planningand m aterial flow analytics LoD
Factory planning, sensible 2D layout incl. all functional areas and relevant operation pages (operating 03
page, material delivery/flow, maintenance access, ...)

Enabling for realistic roughlayout planning LoD
Simplified 3D model (boundary view ) with enveloping contours and provision in typ. exchange and 04
planning file formats (e.g., JT)

Supporting workstation or w ork-cell designand detail layout of the factory LoD
3D model based on NX incl. kinematic axes (if relevant for subsequent use in corresponding planning 05
tools); NX assembly of complex parts (single resources) forintegr. into combined plant project planning

Im plementation planning and physical simulation evaluation (if needed) LoD
Native 3D design model incl. all material types and surface properties for simulation of physical, 06
electricaland so on properties (e.g., FEM, thermo, ...)

Execution phasebasedon specific simulation and virtual commissioning LoD
Mechatronic System/Cyber-physical model including all electrical capabilities for virtual commissioning, 07
programming and simulation

Closed loopwithlife cycle datafrom operating phase LoD
Aggregated process and event data from MindSphere applications and microservices for reuse in next 08
planning phase or scenario validation/simulation

@ o
= aCl@ss PI0674 — Introduction of systems

Page 17

Linked to supplier

! 65"

O

E

:
G
(]D)

! ‘_@_

A 4

TE
LA

Studies (green & brownfield) 5

A

| =
» TIiC0 |

catalog t1

Level of Detail (LoD)

Frame Specification for Supplier

IN0692 — SITEMA Purchase order

Digital twin of product DF wide production resource library
oo PoC PoC: Evaluate oee] PoC Pilot: Pre-filling
completed defined concept completed oflibrary

© Siemens AG 2019



End 2 End SIEMENS

Iugfel/\ui{y-forufm

Lean Digital Factory (LDF) modules

Target state

Complete supply chain dig| a All resources (man, machine, Decentralized self Fully automated

LDF — Lean Digital Factory

connected and optimizes material) efficiently utilized egulating and self self-learning
efficiently based onreal ti using latest technology trends optimizing sy stem stee-ring Deviation
process data toreact on market demands omplete supply chain Management

across DF factories

Trends Transparentand digitall'

consistent SCM

Advanced Planning and
Scheduling

Cyber-physical
systems

Self-learning
systems

) established
Stre am I|ne Disru ptive Intelligent Equipment System
utilization. of comn?ﬂlrﬁgna?es w/ provigies
P L M resources Y each other and solution

technology

Closed loop data across
processes optimizes
complete supply chain

8

Transparency across
key supplier processes

Transparency across
logistics processes

hvata interconnectivity across processes

Online 3M
simulation
inERP

Self regulated
process parameters

resources to optimize

options

established process flow
5
[ e e iy T S | S [
Transparency across of
factory processes
established Realization Product System alert
4 of process designs communicates automalg;cally
w/ equipment and witr
steers production deviations
People and methods e

Page 18
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Synchronized planning of all production resources and activities SIEMENS
In the SCM for short lead times and maximum utilization lngenuity for ife

Reference processInbound-and Intralogistics

SCM Operations Production Operations
i Virtual production planning S— Cyber physical Systems for short term
e - | . exception handling

demand A‘ Y

Interface Deliver

final test data

\ 2 Define sequence Replenishment Material transport
o » fimii | .y
Simulation Check available yes Receipt element- P| for opnn_lz_ed P> | impulse (order- ngress_.( to ramp.
material stock orstock- producivity dependent) consumption-
i es
availability reservation Transmission of impulse (order- ¥
4 relevant process independant)
Constant i
e Check for receipt ? daa (qualty, 14
element < date | exchangeof wace, inline test-
ent = %] relevant saus results);
required . " ) .
| | with supplier Finish: (functonal)

Production progress monitoring with MES
Systems Simatic IT or Camstar

Creaton of plan- Orderto supplier T
PO

Self-learning 0

‘escalation-mgmt.

Alternative
sourcing 0

(external/
seltlearning Siemens-internal)
— . Material Handling Operations
1 . . 4 Transparency on supplier progress for
Simultaneous planning of all required . h . o .
resources for production (material automated and self-learning escalation pre— Automated material provision with AMRs
y ackage (e.g.
: : management seamng)
machine and workforce capacity, : : : =
CEL - B = | E R e

for exception handling atoen sonery | L99=2 o womats

Order- Com-
dates ETO: part)
party penetration o e O

point

E o ¥ Machine capacly | and prioritzation) analysis of
Self-learning systems woncons l . —T

missioning

automated
(costvalue) sorts

Decision over
costs and techn.

feasibilty

Detailed planning of

Just in Sequence intralogistics based on

e | B inbound logistics with ; o
iy | [ =i- rvason AXIT 9 a defined production order and timing
e () with Preactor

neural
sourcing

Decision over
costs and techn.
feasib., leadtime

(D Partly automated process @ Manual process Reference torequirement e Synchronizing point for resource reservation
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In the PoC "Synchronized scheduling and material flow" SIEMENS
Preactor AS is applied to the APS reference process lngenuity for Life

Reference processlevel 2 for Advanced Planning & Scheduling (APS)

Customer Order Management
Forecast Long-term Planning Short-term Planning Scheduling Material supply Production Deliver
(0 — 2/5 years) (3 = 24 months) (1 — 4 weeks) (1 — 36 hours) (0 — 4 hours)

| |
| |
(] 4 @ I | & : &
° ° | |
w o = A
| , , |
. I ! capacity ! |
sales and quantit I | A | I A

d Y I [ gap |
| ' : |
| |

| | -{ y

= e O |
ol » - - » YEs o

workforce capacity
Just-in-time (JIT)
67% | |

| I '
| I '
| I '
| I '
| I '
| I '
| | | X ' X
' ' ' B A A ' .
I | | X X
: workforce capacity technical capacity : :
| I '
| |
| |
| |
| |
| |
| |
| I

Just-in-Sequence (JIS)

o> > @

1
>
1
I
1
>
|
|
>
v

frozen zone (pearl-chain)

. . analysis analysis O O O
technical capacity
~overime [ first-pass-yield Automated Optimization of Synchronized
T holiday [ technical avaabilty sequence set-up time and lean
W iiness W setup education material flow
| net-capacity || net-capacity ~250 ~2504 ~50%
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Disruptive technology SIEMENS
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Lean Digital Factory (LDF) modules

Target state

Economical Production of Batch Size of 1

LDF — Lean Digital Factory

Enhanced effi-
ciency through
interactive
working
environment

Trends Advanced Autonomous Robotics

Manufactur ng Intelligent
Transportation

V rtual (VR) Interactive
R :ality Wearables (IW)

Hybrid F
print parts of§ demand

Dynamic, intelligent and autonomous automation

VR is part
farms with swarm intelligence

of product

ntroduction and
production

lanning process

IW is standard worker’
guidance

in production and

support processes

Standardized
Cube Bots

AM qualified for
product specificajon —
start of low volfme
productionf | /—————======"" """~~~

O .

Disruptiv:
techng

Streamline
PLM

~75% logistic processes
with AMRs

Use cases for VR
dentified and standard
defined

Human Collaborative
Robotics

Increase automation with
lightweight robots by 10%

IW is standard for
selected use cases (e.g.
maintenance, repair)

Use cases for high|

pulse laser for
subtractive and

multi purpose
manufacturing

Archetypes for AMR
applications identified and
standards defined

Use cases for IW
evaluated and standards

- Use cases for human defined
3D-Printing assistance applications
of Manufacturing . evaluated and standards
Resources 10 defined
People and methods
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[

Work Based Interaction with Robotics SIEMENS
Iug,el/\uify-for&'{a

Fraunhofer WU, Chemnitz ©

Classical/ LWR
versus Collaborative

No Interaction Kollaboration

F‘ Classical/Light Weight Collaborative
k_.i

Standard robot carrier
system

Increase efficiency

Improve ergonomic
High flexible

High tact time

ROI < 2a

Page 22 © Siemens AG 2019



[

SIMOVE is evaluated as Master Controller for Autonomous Mobile SJEMENS

Robots (AMR) and forklifts

A unified control system for transport order assignmentis needed

From separated control systems to one
Master controller

Step 1 (PoC Focus):
Control forklifts & Agilox with one system

» Transfer forklift control system
functionalities to SIMOVE

» Realize interface to Agilox

Step 2:
Control forklifts & different AMR types
with one system

Page 23

Step 1
(PoC focus)

SIMOVE

Translator

(VDA*interface
in development

Iug,el/\ui{y-foruft

Omron Knapp WFT*

* Verband der Automobilindustrie | ** STAUBLI WFT GmbH
© Siemens AG 2019



loT SIEMENS
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Lean Digital Factory (LDF) modules

- Target state One comprehensive and secure Comprehensiv e traceability Stable factory processes
L D F — L ean D|g |ta| Facto ry data lake for relevant data of DF Supplier > Plant > Customer by prescriptiv e decisions
factories and Self-learning sy stems

(parameters) implemented

Trends Cloud computing Tracking and tracing Analytics and Artificial
Intelligence (Al)
Processing Pattern recognition
in the cloud Ov erall supply chain and proposal av ailable

traceability

established

® R el o e e e e e e e e e e e e e e e e — - P P . . L — —
ERP PDM MOM platforms Pattern visuali-
zation av ailable

connected to cloud

Stre am Ilne Disru ptive Traceability ‘of supplier
PLM teChnOIOgy processes integrated n

Prescriptive E

Production processes
e/ - assets/equipment fully |----fF---------------—--——- - -1 - established
connected to cloud

Traceability of factory
processes integrated

Descriptive

People and methods establshed
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Siemens Industrial Edge for automation and MDP on MindSphere  SJEMENS

Concept Overview ngenuity for Life
il €

Support Data as a Service

Cloud Level Ve e =+ MindSphere_ e | ———
7/....0-000 cece00 0 osgng
e ® ® o ® o o ®@ o 0 e & ® o @ e o © Availability Mgmt. Data Persistence
_{ il .-./:-E& P > : ® E-:/_. e ® ; 2 - Data Source Connectivity ManUfaCtunng Data
®@ 00 . @ @ o
Edge Man ement ® [ . e coo oY Platfo_rm
Central infrastructure 56/_. 1 ,\: e ?e e oo Analyt_|cs Factory for
anagemeil . effective and scalable

manage Edge devices _
cloud computing and

machine learning

Factory Level Data to Cloud Edge App to Device

= Edge Apps
Applications for intelligent

data use

Edge Devices
Secure, future-proof basis for
running Industrial Edge applications

Field Level

Page 25 © Siemens AG 2019



Use Case Vacu‘um Gripper




E

Stabilization of packing machine by online monitoring of vacuum SIEMENS
grippers ngenuity for Life

In cooperation with

P
SCHMALZ

Challenge

# Regular contamination of
vacuum system due to heavy dust

# Aggregation of process data
without re-programming the PLC
or intervention in the running
process

Page 27 © Siemens AG 2019



E

Splitting real time data for PLC and maintenance information for IT SJEMENS
Iug,el/\uify-for&'ft

HMI-Visualization

In cooperation with

’" e
: o SCHMALZ
Solution roaiva i ~—
# Easy integration of a Schmalz- 5'”“2;“"”‘“
specific condition monitoring in C
machine HMI and notification | Simatic Edge
when to clean the filter 2= \
| 10-Link Schmalz EPC APP on MindSphere
Master 1‘“‘;“: . - g — .L ; .
# Utilization of the Schmalz EPC | k e
i e - 10-Lin e 21
App with additional services T @ |z !
VaC uum i Vacuum value msar Free flow vacuum mgar Evacuation time 1 ms
# Scalable PIUg&PIay ~T Pressure l /7w\ & \ 271.8 i
CO nnect iV |ty & VSi-Pressure Switch m— 670.2 146.0
SPF-Suction Cup SCPSi-Compact Ejector
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Predictive

Predictive Maintenance for depaneling machines EMENS

Sl
@ Ihg,el/\ui{y-foruft

@c; @,

Heavy anom aly
detected
<4¢—2days —>

it ‘e
M
K

Objective: Problem: Target and approach:
Milling spindle in a Aggressive milling dust causes Detect critical condition via
printed circuit board stiffness, which leads to current- and rpm analysis
depaneling machine machine failure

damage

Anomaly score

v' Edge app predicts downtime
v" Cloud for alert & dashboard
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E

Predictive

Best results by combining different analytic methods @ SIEMENS
Iug,el/\uify-for&'{a

Trend analysis Anomaly detection

Target: Locate downtime period Target: Settrigger for service routine

Orange area: normal Operation

Algorithm:
Isolation forest

Motor current

o

Motor current

Red dots: Anomaly

v

time Speed

The algorithm detects downtimes up to 2 days in advance!
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From the past... - where complex workflows were
managed by tools between suppliers and Siemens

Siemens Supplier

Supplier
collaboration

<\

SIEMENS
Ihg,el/\uify-foruft

Teamcenter ?}

@)
=
()

pasiueiENS
A1oede)n

Tool Number Material Numbers
Tool Data

Loglst|c data

Material Number

- Amount of pieces
- Material data

SAP/Spridon System

Additional Data

datato

. . e
Master Supplier

Data data

Import

datafrom
supplier

e

Additional Data Toollist

deliver
parts

update &
complete

Supplier System @!

» Tool Data Sheet
» Tool Condition report
» Tool Book
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...to the future - where cloud technology as a data platform
enables an easy tool monitoring and management

Supplier

collaboration S I E M E N S

Iug,eb\uify-for&‘fa

e

TNl -~ MindSphere

\*ﬁm/\/*\—v’sﬂ

|

SUPPLIER a

Tool
Management

Dynamic Tool Data

27.03.2018 Datum Stiickzahl

nnnnn

Guaranteed tool output

nnnnn

nnnnn

nnnnn

uuuuu

33333

000000

Capacity monitoring o

i Bedarf Zukunft

—cAm

i Bedarf Zukunf)
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People and methods SIEMENS
Iugfel/\ui{y-forufm

Lean Digital Factory (LDF) modules

- Target state Digital mindset and People learn and Cross functional Right information
L D F — L ean D|g |ta| Facto ry proactiv e use of digital change themselves and agile working at the right time
inv entions continuously in order to be flexible, in the right way
proactive and fast!
Trends

Digital attitude Flexible collaboration Digital Guidance

Siemens Crowd
Working Virtual

information

Stream Iine Disru ptive - Flexible Pooling Paperless

° Contribute to
Digitalization

Competences and job office
PLM teChnOIOgy profiles adjustedJ
n
I SRR H‘ o _l _________________ T —m—MmM87 paperless |

shop floor
Solution oriented P

Understand teams settled

Digitalization
o)

People and method
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Digital Time Management at a glance

SIEMENS
Ihg,u\uify-forufa

From TEAMCENTER Bill of Material

BOM Line Titel
ASE35329112-021-03/006-MBA fir CPU
ASEDN3441892/006; 3-Untertell montiert »
ASE41253604/007; 1-Stickliste Basis/Log
ASE39991510/003; 1-PCBA_Serie_151xS
ASE40701051/003; 1-PCBA_Serie_CPU1
ASE38257695/004; 2-PCB assembly PS1
ASE35875365/004; 1-M3-Schraube mit M
ASEDN3441891/004; 3-Fronthaube montie
ASEDDD70232/04; 1-Ethernet-Adresse x

Start

... to bill of material with additional
working time frames from MTM

Takt

Dashboard

Explorer v 70497500 (10) %

L

Kode  Index  Variante Bezeichnung o 9 Faktor | Zetabs st %
| ung | = | =
4 7. 10 ) 113,69 113,69
70497500 ASE35320112-021-03/006-MBA | 35,08% 19.30 19,30
4 1 35,08% 1930 19,30
10 P5MOD0000001/70497500 2 1 27 53
i) P5MODD00000T/70497500 29 1 2% 53
10 P5MODD00000T/ 70497500 3\ 1 313 523
10 P5MO00000001/70497500 56 1 562 523
1 P5MOD0000001/70497500 000 1 000 53
1 PSMODD00000T/70497500 0w 1 000 53
10 P5MODD00000T/70497500 428 1 428 523
10 Arbeitsstelle i 050 1 050 523
4 70497500 ASE35329112-021-03/006-MBA  100,00% 55.00 55,00
4 100,00% 55,00 55,00
10 5500 1 55,00 523
7] 70497500 ASE35329112-021-03/006-MBA | 5455% 30,00 30,00
4 2 54,55% 30,00 30,00
10 P5MODD000003/70497500 3000 1 3000 53
70497500 ASE35329112-021-03/006-MBA | £,54% 9,40 9.40
4 2 11,39% 626 626
1 P5MODD000004/70497500 313 1 313 53
10 P5MOD0000004/70497500 33 33 523
~ h Varianten filtern & € Zugeteilte Prozesse ( Nicht zugeteilte Prozesse
2ugeteit " Vacchine Bezeichnung Kode Index Veriante  Wertschopfung
L L ! L !

... to takt times for process optimization

LW

Darstellungs-
Optionen

¢ [9Bid B Tagebuch

E s
= 50
= 45
= 40
H 35
= 0
E %
H 2

PP5M000000002/704975...
PP5M000000002/704975...

g:55,00
Zeit abs: 55,00

Stiick * Zeit abs.: 28.76...

W Ergonomie B

Exportieren

PP5MO000000003/704975...

P5MO00000003/704975...
19:30,00

Zeit abs.: 30,00

Stiick * Zeit abs.: 15.69...

2

TA: 35,705 (64,92%)

AL:
TA: 0,005 (0,00%)

AL:
TA: 25,005 (45,45%)

AL: 6,26/55,005 (11,399

TA: 48,745 (88,61%)

AL: 3,13/55,00 s (5,69%]
TA: 51,87 5(94,31%)

70497500 ASE3532911...
AL 08

70497500 ASE3532911...

TA: 35,705 (64,92%)

TA:' 0,005 (0,00%)
4

70497500 ASE3532911...
AL: 30,00/55,00 s (54,55
TA: 25,00 5 (45,45%)

4

70497500 ASE35329112-021-03/006-MBA
AL: 9,40/110,00 s (8,54%)

TA: 100,60 s (91.46%)
4

»
v

"TEAMCENTER

"“Conm! Current LDF PoC Result
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Target state of the Digital Time & Ergonomic Management (DTM) SIEMENS
full integration to Teamcenter lngenuity for life

1 Product 2 Production 3 Production 4 Production

design planning engineering execution

prediction time & ergonomics approximate time & ergonomics target time & ergonomics real time & ergonomics
Prospective assembly time & Prospective assembly time & Digital Twin with predetermined Analyze gap
ergonomic prediction ergonomic concretized time & ergonomic target and real time & ergonomic

Human Work Design (MTM-HWD®) - automatically

>y | - »

2 . 2
TEAMCENTER TEAMCENTER TEAMCENTER

2. i‘iConll| il'iCon N

v, N e

MindSphere
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Stepwise concept of Digital Time Management integration into SIEMENS
Teamcenter ngesuity for Life

S c 1 aHwD calculation at TiCon4

c c O

8 = LE + Standalone development at TiCon4
.‘DE < g < -% Eo - Manual Trigger

c +~

=0 c o 2 = + Validation of Algorithm
TO Q.83
C — o> >

2 aHWD Calculation with ext. Validation

+ automatic Trigger
« Connection to Teamcenter
* manual transfer of the time values

3 Full integration to Teamcenter

« TiCondTeamcenter

+ Automatic HWD* calculation while generating new work
plans or during changes

Pilot Final version

PoC

* Human Work Design

Page 38 © Siemens AG 2019



(=

“New Ways of working” is the ability of our organization to react

In a fast changing world supported by the digital inventions

Example (LDF module: People and Methods)

Benefits

Productionis regarded

as a modernemployer
Working in working groups is
attractive and appreciated
Collaboration is digital and
intuitive

Efficiencyis strongly increased

by working done by best fit and
high automation degree
Evolving a co-creation culture
which acts accordingly to the
needs of the system

Page 39

SIEMENS
Iug,el/\ui{y-forufm

Drigital
Innovations

™
Shared Desk | ::;); Smart Devices

RPA

ek

Industrie 4.0

=i a =

s

£
T L

il =
.-\W.f._nr.l._:.a_?-.-_'.'_i_

Werk Live Balance

Top-down
{responsibility) ]

Apps

¥

AN

esvers) )
b

Both digital
inventions and
leadership
paradigm shift
enables agile
transformation

Hoshin Kanri gives
direction and leaders
enable teams

"

Self Managing
Teams (Crowd)

Cross functional,

value stream orientated
teams with E2E
responsibility

Specific soft skills
required to survive
ina VUCA world

~——— Fast & active
agile organization,
flexible resources,
Ad Hoc-Teams tor
problem salving
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Lean Digital Factory — SIEMENS
We are successfully together on the digital journey lngenuity for life

Optimization via

: Tl Deep Learnin
Future of Automation Dlglital P 9

with Industrial Edge  Twin One voice "Ready for Scale-Up"

New Ways of Connection of 34 Factories
Working to MindSphere Data Lake

Collaboration with Implementation of

MindSphere Partners TO g et h er Smart Algorithms & Al

One for all with PoCs with Siemens portfolio

PoCs and pilots MES on MicroServices

Scale-up of Lightweight Robots  QOrchestrate AGVs with
and AGVs Master-Controller SIMOVE

Development of Digital

Competencies
Page 40 © Siemens AG 2019



SIEMENS
lngenuity for ife

www.siemens.com



