;) ‘r ‘ 3 ' ; . ¢
Eeéign-Driven Enterpuis - :
From Configuratio ”’t’J\Z[g |

lantenreiches MTS oder Cﬁ -




Our model company

Conveyor Solutions AG is a manufacturer of

A components

A equipments

A systems

for sorting and transporting of luggage or packages.

They

A configure to customers needs (CTO/MTYS),

A design customer specific solutions (ETO, CTO+),
A manufacture in large quantities.




Conveyor’'s Challenge

Senior management would like to
Become more customer centric and agile
Reduce cost and workload

So, they engage an external consulting company
to propose



Design-Driven Enterprise

Increase the level of automation in the
process flow from engineering into sales,
production, service with

Use a as single
central solution to achieve high level of
consistency, automation and accuracy
across all departments.

Improve the leverage of their existing
investment in the . Reduce
complexity of applications outside of the core.

3= A SYNTAX




Relationship between CAD, Classic BOM and Product Structure
Why ¢ a nl gse the CAD or Classic BOM instead?

CAD Structure

The CAD Structure describes the

geometrical relationships between the BOM

elements. The variance therefore is
implicitly described.

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

Product Structure

@4 Head Node
Lo Application
Lo System

/I Lo Product Unit
o |'- Virtual Material Variant
%< N L. Real Material and BOM
N
\-/\
\

The Product Structure models variance
structurally and thus it is able to
incorporate variance information directly
and link it to CAD documents.

Classic BOM

() 1234/00 — Produkt (100%)

4711/00 - Fertigungsbaugruppe
) 4720/00 - Fertigungsteil
) 4730/00 - Fertigungsteil
) 4740/00 - Fertigungsteil
l— ) 4750/00 - Bauteil
—(_) 0815/00 - Fertigungsteil

—(_) 0816/00 - Fertigungsteil

—J

The Classic BOM models variance on a
material level and therefore does not scale
very well.



Model once configure anywhere

TN
....... p d) Q (h
Feed : B Consume .
Product Teams . ] E R Extended Enter?rl
. Digital Product : 4 :
¢feed the product model Wit Btuctre e modeﬁirﬁ‘ocr)mnat?or?t(r)nbeus maltoké Pquet
new iterations and versions, Consume Feed sell/configure simulaﬁ’e or |
aligned with customer T e nngure,
......... maintain a product.

requirements and compatibility

Webinar 2 — Consume in Manufacturing (01.04.2022)

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC 6



Recap — From Design to Sales: Detailed Process Flow

~ Anton
Product Manager

Overview product W

Barbara \ Carla l\
J Systems Engineer ~ Engineer \

s

L Daniel
m)  Sales Rep

portfolio J

{I\/Iap product features} { Extend product features

Revise product w

features

Complete detailed ]

Adjust system
models
Vi

engineering J
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{ Handover to sales W { Sell via Configure Price

J Quote







DESIGN-DRIVEN ENTERPRISE

From Configuraton to Manufacturing

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

ENGINEER

Routing Management
Integration of MTM

Work Instruction
Management

Change Mgmt and Integration
across and within different
SAP BOM-types

BOM Knowledge
Management, Conversion
and Configuration
Configuration of Quality
Management

Configuration of services,
documents, and serviceBOM

Enhancement of
configuration with application
knowledge

Life Cycle Management of
Product model
Management of Variant
Configuration with
Engineering Knowledge

PLAN

MANUFACTURE

-
Generation and Release of
L production orders
Order network s
Production i ) N
Optimization Conflgu_ratlon specific work
considering product L Instructiion
configuration
dependent routing (\ )
c_apamty, demgnd, takt Collection of configuration
times, set up times, . specific quality data during
man power and tooling each production step.
while also considering |\ Y,
material availability. e N
Configuration specific machine
control
\ J




Automatically generated Engineering Data for Planning & Execution

PDM

Factory equipment information and

simulation

150%

150%

150%

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

B | Mech. dBOM

) E/E dBOM

) SW dBOM

Sales Order Information

The Product
eBOM, factory Structure derives
equipment mBOM, BOP, sBOM
information and ‘ ‘ and other
engineering knowlege documents
automatically

Product Structure

Factoryspecific

Production Order Mgmt & Scheduling

MES

Factoryspecific

MES-Routing with Setpoints to
drive equipments and routing logic
automatically based on
configurations

Smart Worker Ul with
configurable data collection and
configuable work instruction

Inline Quality control based on
configuration data for traceability

mBOM for traceability

Equipment

Product History Record

10



Handling variants in Make-to-Stock and Configure-to-Order scenarios

Using Material masters or
material variants per variant to
run MTS.

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

MTS
Make-to-Stock

Design
Supply Chain
Manufacturing

Sell

Aftermarket Service

CTO
Configure-to-Order
closed

Design
Sell
Supply Chain
Manufacturing

Aftermarket Service

Configuration in sales order to
run CTO.

Optional:
Create material variants
Configure in PPG

11



Overview of product variants and customizability

Photoelectric barrier

Motor power

Speed

Adaptable to customer
requests

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

Variant RF17
RF17_EVO1

Variant RF18
RF18 EVO1

no

240V

2.00 m/s

no

no

380V

3.00 m/s

no

12



Overview product variants and production orders

PPG

Engineering

PDM Digital Product eBOMs
1. RF17
EVO1
2. RF18
EVO1
EVO2

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

Generating
Production

Variants

PPDS

Material variants:
1. RF17_EVO1
240V, 2m/s

2. RF18 EVO2
380V, 3m/s

DMC

Production Planning & Detailed Scheduling Maé]xugslﬁiuorrllng

1. FAUF RF17_EVO1 1. FAUF RF17_EVO1

240V, 2m/s 240, 100mm

3.

2. FAUF RF18 EVO2
380V, 3m/s

4. FAUF RF18 EVO2
380, 100mm

Handover w/ LOIPRO 5
Production order with all
manufacturing data

13



Validation of Manufacturing Parameter in Product Structure

Industry 4.0 Feedback-Loop

Production Planning and Execution

ERP ERP PP PPDS MES/DMC
Product and Process Master Data Orders Scheduling Execution

Planning with the
Product Structure A Work Centers | Produstion

A Planned Orders A Planned Orders

A Production
Orders Orders

A Procurement A Procurement
Orders Orders

A Production Orders

A Production
Confirmations

A Equipment Data

A BOMs

A Resources
A Tools

Validation can be used for many types of data: routings, set up times, tooling, sequences é

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

Use Cases

Simulation before
production

Monitoring and
fine tuning during
production

Product mix
scenarios

Input into 3D
simulation tools

Feedback to PDM
system to close
the loop with
design



Example: Routing Optimization via PPDS Simulation

Can | generate the routing for optimal
capacity for a given product mix?

< w Product Overview
Neue Materialnummer More

Products - 6 Error - 124 Warnings : 12 \ru 2

E\ [View : Product Info. | |5| |? [E=Product view || Z= Product Planning Table | v E\ @\

Fertigprodukt

SORT:F -
- + Pl.. Product Number |Pmduct Short Description Locati.. BUn Target Location Output Resource Max. Del Total stocks Requirements Forecast Dat Qt.. Chz Or... Planning Date Ping Time
Endmontage Vorgangsreihenfolge - —
£ ASE40165495 | S120 perf GF V5 2 HF6 (MTS) 1010 PG 1050 \WASSEM-PP_1010_001 a7, 4,000 120,000- 17002020 172911
NIETEN 1. NIETEN & sez23 SEMIZ23 PD 1010 PC WDRILING_1010_001 68 5.000,000- 10:41:19
e 2. BOHREN £ 5G225 SEMIZ25,PD, ExternalProcurement 1010 PC 74 5000,000- 115037
3 MONTAGE £, SHER_MTS_BT..| Sherpa MTS Raw PD.Batch-Fifo,Procureimpo 1010 PC 3 118,000- 09:57:59
MONTAGE = £l SHER_MTS_Q. |Sherpa MTS Raw PD, QualityManaged 1010 PG 3 118,000~ 03082020 095750
£, SL30540FCO11...| $120 perf. CF V5.2 HF6 Version 2 1010 PC 1050 WPACKO1_1010_001 115 11.020,000- 18.201,. 07.072020  11:50:08
Zukauf
Zukauf < gTr Detailed Scheduling Planning Board, Planning Version 000
“| & & 3 0 % &opiewe. 3 Rescheods O Desocse DS Swmege. A ProMss. (D Log. Mo
ala] ] EEEMERANE < B = (=] (] (= 0 RG] %[
Baugruppen (HALB) o
- - F T i
SeL. Mer. Rescurce sl e L EEE:
i pli el L e e ——
Lohnbearbeitung EanE : v © weowm oo WTHTPR [eough Hol Te
) v @ wNTeR_tat0_00n wCoATP Fooating sy
Fremdbearbeitu ng A LR AR Wassen |
e
P ressen ~ & Selected StockiRequirements Lsts  Define Trsffic Light  [1] Exception Growps  More. — S Product Chart —
Product Product Des.
VO rmo nta ge E40165495 [5120 perl. CF
& |a W |EZ|EE > o
Light  Vald from date  Materlal Plm MRP Area Materlal description
: v [ec0 SHER_NTS_BTEL 1010 1010 Sherpa MTS Raw PO, Batch- Fifo,Procurelmpo Product
RO hmate rlal v | oo SHER_MTS a1 1010 1010 Sherpa MTS Raw PD, QualityManaged
v [ aseamesss 1050 1050 5120 pest. GF V52 HFS (MTS)
. SHER_MTS| nre
3
(C] || T | ) Stock values all e [SHER_MTS, »::
+ T
Lagervariante — s
. s
Fertigungs-
m _+ j .
version } = .,

Materialstamm Fester-Arbeitsplan l
Stiuckliste Plangruppe '
= lAm el Waz e [T
T o
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How will Conveyor work within SAP in the
future?



Process Flow: Industrial Engineering & Execution on the shop floor

\Gregor

Assembly Operator

Fred

JKey-User Production

@
1
Review Product | Overwe;w ! Create material :
] Industrial , . Create routings |
Structure | ! L variant J L
1 1

‘I
4 D .
‘ ':q Daniel / Emma

17 Sales Rep ; Industrial Engineer

Engineering

-------------

o e .,
: Create data f Overview Digital ! :
~..| Configure sales . ; ! Supervisor
d T T T T T T Reedsssssssssssessassassassansanses package for I Manufacturlng :. ....................
order | \ order release
shop floor I Cloud |
\ 4
Assemble with Confirm serial . Check
. Perform quality . . :
V|Sua| WOI’k .................................. numbers and .................................. Check Conf|rmat|ons in
instruction consumptions ERP
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Industrial Engineering & Execution on the shop floor

(€

\
. Overview .
Review Product ) Create material
Industrial .
Structure . . variant
Engineering

\

Emma Fred

Industrial Engineer

Daniel
Sales Rep

Assembly Operator

Gregor

roTTEETEEEEESST \\
: Create data f Overview Digital ! :
Configure sales . ; ! Supervisor
.................................. package fOr CECTTTTITT ..-.........I Manufacturlng :-.........- CETTTrTreT
order | \ order release
shop floor | Cloud ,
\
— ~» ______________________________________________
Motosov AS§embIe with Confirm serial Perform quality _Chegk _
VISLla| WOI’k .................................. numbers and .................................. CheCk COﬂfIrmatlonS in
instruction consumptions ERP
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Review released product structure

CAD Structure

PDM Interface or
SAP Engineering

mBOM

Stock Variants

Control Center

Product|Structure

Head Node
id Application
Lo System
Product Unit
l-- Virtual Material Variant
L' Real Material and BOM

Stock Variants

) 1234/00 — Produkt (100%)

4711/00 - Fertigungsbaugruppe
) 4720/00 - Fertigungsteil
J 4730/00 - Fertigungsteil

) 4740/00 - Fertigungsteil

uppe.

Knowledge &
Rules

) 4750/00 - Bauteil /
|~.) 0815/00 - Fertigungsteil
|~() 0816/00 - Fertigungsteil
—J
I Prodiiction Data
Routing _
L Quality
Points,
l ect i

Production Data Package

(Work Instructions, Quality
Plans, Machine Set Points, Data
Coll ection,

The CAD Structure provides the geometrical relationships between the BOM elements and the 3D (SAP VE) viewing data.
The contains different views for eBOM & mBOM.

The supports the sales configuration (Webinar 1).

In this webinar the
production.

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

FAUF
n,ooo..

generates the Classic BOM models, routings and other documents/settings for planning and

19



“Virtual” I ndustri al Emga"n e&ERPI WWprdmdd 1'n a singl

Out of the box integration:

Data Integration or Integrated Product Development
Generation of material master

Generation of mBOM for ERP Processes

A e o\

ERP, PPDS and MES Routing Generation
eBOM Provision of Data for MES
Product ) ) )
Generation of equipment for operations.
PDM
1
Activity 1 SFC #1: Data Collection
Resource Planni ng Virtual Activity 2 ERP Confirmations
Structure Activities Work Centers ACUUAL Dt Progest Dkl
As Built; Components
NC#1 | Activity 1 Data For and From MES
NC#2 | Activity 2
SAP PPG

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC
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Review Product Structure

s BUSIHGSS Outcomes .......................... .. R Process nghllghts & Beneflts .................. .
N As Em@gmeer, | want to use the product structure so that : Provide intearated Informat||o of product
downstream processes can be gexeCUt%e‘ielo aneLt%g&%htnes%carudlfg%ecﬂamcal

electronic/electrical & software structures into one

/' product definition
g &= Emma —

ﬁb Industrial Engineer : ¢ |[Esg| Plan the missing production data production aids, :
) s production documents, worKini

K W) Detat Scrvens Fler ) Tobuiar Duplay @ o bl table view  Mor

Synchronize product data, structures, access and
documents across the extended enterprise

Provide digital twin foundation early in production
phase

Better decision-making due to accurate definition of

eBOM  mBOM I the product that combines design and business

MBOM Logistic Structure Werk x N . | nfo rm atlo n
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Industrial Engineering & Execution on the Shop floor

Daniel / ' Emma

& Fred
Sales Rep # Industrial Engineer

./Key-User Production
@ ) /
Feview Product U Create material] (

Gregor

Assembly Operator

Industrial .
Structure : . variant J
Engineering

. Create data f Overview Digital ! .
~..| Configure sales . ; ! Supervisor
£l e T e PP PP PP PP PP T package fOr CECTTTTITT ............I Manufacturlng :- ....................
order shop floor | Cloud \ order release
\ )

ey %:;;iﬁf,ﬂ[

Assemble with Confirm serial Check

. Perform li : : :
V|Sua| Work .................................. numbers and .................................. erio qua ty Conf|rmat|ons in
: : : check
Instruction consumptions ERP

Motor 380V
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Engineering & Manufacturing View

mBOM

Conveyor Assembly plus Motor

— Assembly U-Profile left side
— 2x Nut
ROUTING & WORK CENTERS
eBOM — 2x Hex Bolt |
Support legs rear
Conveyor Assembly plus Motor . Support legs front PP g
— 2x U-Profile ® (J
— 4x U-Profiles | o Washer
B Nut PPG = Assembly U-Profile right side
| Assemble U-Profiles
Hex Bolt | 2% Nut !\.
— U-Profile =
— 2x Hex Bolt ﬂ D)
C Belt (2m/ o 3
— Washer — 2x U-Profile onveyor Belt (2m/s) B
— Conveyor Belt (2m/s [ E
y (2m/s) 2x Washer Motor 240V
B Motor 240V - Conveyor Belt (2m/s) -=1==1[--
— Support legs front - Motor 240V
— Support legs rear - Support legs front Conveyor Assembly plus Motor  warehouse

— Support legs rear

All parts of the mBOM are logistically relevant and can be used in SAP (SAP material ID required).
The sequence is not defined in the mBOM but in the BOP (Bill of Processes).

A complete mBOM always has a direct plant reference.

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC
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Overview Industrial Engineering

LR R R R R R LA XA BUSIneSS Outcomes ...............

A As Industrial Engineer, | want to complete the product

data so that downstream processes can be executed

automatically 0
Profil: TOS Administration eering: | KW_ARPL_BUCHSE_M_GLEITLAGER
~ “a KW_GLOBAL reibung: |Arbeitsplan Buchse mit Gleitlager
A KW_ANTRIEBSKETTEN
FAHRTREPPEN Klassenart 300 Varianten ~
rial:
(% Basisdaten % Dokument Drag'n"Drop B Arbeitsplanvorgang Grunddaten I
platz: |HA_M1
jektid: |@
Kurzt VrgBeschr VGO1 Endbearbeitung Buchse «
Basi ST
1
Leist. Vorgabe: | 0,000
Leist. gabe: | 0,000
Leistt gabe: | 0,000
Leist. Vorgabe: | 0,000
sssssss
Leistt gabev gabe: | 0,000
_M_STUFENBOLZE Leistungs forgabeve vorgabe: |0, 000
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JRCLAAAALAAL AR Process nghllghts & Beneflts .................

Unify product development disciplines including
'1 § mechanical, electronic/electrical & software structures
into one product definition

=8| Manage detailed mechatronic engineering data on a
single platform

=
? Synchronize product data, structures, access and
@ documents across the extended enterprise

Provide digital twin foundation early in design phase

<’ ‘? Better decision-making due to accurate definition of
s the product that combines design and business
information



Industrial Engineering & Execution on the shop floor

Daniel
Sales Rep

Motor 24OV Motor 380V

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

K

= Emma
) Industrial Engineer

Review Product
Structure

Fred

./Key-User Production

Assembly Operator

Gregor

order

Assemble with
visual work
instruction

[ -
\ Overwe;w Create material
. Engineering
SN
Create data 1 Overview Digital | :
I : Supervisor
.................................. package fOr ....-......o..u.-u.ui Manufacturlng :-...-......o.u..uu.
| \ order release
shop floor I Cloud |
\
Confirm serial : Check
Perform quality : : .
.................................. numbers and Conflrmatlons in
: check
consumptions ERP
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Creating material variants

Photoelectric barrier

Motor power

Speed

Material number

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

Variant RF17
RF17 _EVO1

no

240V

2.00 m/s

XXXXX

Variant RF18
RF18 EVO1

380V

3.00 m/s

227277

In this demo, we will
perform a configuration
with material variant
matching in the sales
order (CTQO) as well as
the creation of material
variants in the PPG.

As a result, we receive
an invariant assembly
with a substructure that
can be manufactured.

|

26



Create material variant

L Business Outcomes ........................... .

A As Inaustral Engineer, | also want to be able to

configure to enable efficie ”f ;pg EédnbrQdthetikrerelt tyFag & Yrodlicioh BB 4nd -

/t‘ Emma

b))

ﬁ" Industrial Engineer
Variant RF17 Variant RF18
RF17_EV01 RF18_EV01

Photoelectric barrier no no
Motor power 240V 380V
Speed 2.00 m/s 3.00 m/s
Material number XXXXX 77777

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

e Process nghllghts & Beneflts ................... .

Y o 2T

the stock variants

=g| Generate routings for each variant or use
configurable routings

Provide manufacturing data package for MES per
variant

Change variants

? Find and reuse variants in sales process



Industrial Engineering & Execution on the shop floor

Daniel / ' Emma

& Fred
Sales Rep ) Industrial Engineer

./Key-User Production

{/-_---__._---_\\I

Review Product : Overview : (Create material _

Structure e |ndUStl‘Ia| | Variant Create rou“ngs i
. Engineering | L

-------------

Assembly Operator

Gregor

. Create data f Overview Digital ! .
~..| Configure sales . ; ! Supervisor
£l e T e PP PP PP PP PP T package fOr CECTTTTITT ............I Manufacturlng :- ....................
order shop floor | Cloud \ order release
'\ 1

Motor 240V Motor 380V ., | Assemble with Confirm seral Perform quality Check
. V|Sua| Work .................................. numbers and .................................. Conf|rmat|ons in
. . : check
Instruction consumptions ERP
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Create routings

Prof

05 Administration

“ % KW_GLOBAL

A KW_ANTRIEBSKETTEN

A KW_FAHRTREPPEN

v & KW_INNENGLIED
10
KW_ARPL_INNENGLIED
> E10
> § 20
> & KW_INNENLASCHE
> £ KW_BUCHSE
~ & KW_BUCHSE_MIT_GLEITLAGER
10
KW_ARPL_BUCHSE_M_GLEITLA
10
§20
# 30
g 40
> § 50
> & KW_BUCHSE B
> & KW_GLEITLAGER_GELENK
> & KW_DICHTUNG_GELENK
> 2 KW_SCHONROLLE_MIT_GLEITLAGE
> £ KW_SCHONROLLE
> £ KW_FTK_LAUFROLLE_TYP_1
> 5 KW_FTK_LAUFROLLE_TYP_2
£ KW_DISTRNZRING_FTK_LAUFROLL
2 KW_VA_DECKEL
£ KW_ANLAUFSCHEIBE_SCHONROLI
2 KW_INNENGLIED_M_VERSCH_ROLLE
& KW_INNENGLEID_M_MITELBUCHSE
2 KW_AUSSENLASCHE
& KW_AUSSENGLIED_M_STUFENBOLZE
A KW_FOERDERKETTEN

o000000000000000000000000 0

D..

Beschrelbung

KW Ketten Portfoliostruktur
KW Antriebsketten

KW Fahrtreppe

Innenglied / -lasche

KMAT

IE Routing Integration

AG1 Vorgangl

AG2 Vorgang2

Innenlasche

Buchse

Buchse mit Gleitlager
Buchse mit Gleitlager
Arbaitsplan Buchse mit Gleitiager”
AG1 Endbearbeitung Buchse ohne Flachen
AG2 Einsatzharten / Anlassen
AG3 Rohr schleifen

AG4 Gleitschliefen

AGS Beschichten BU/BO/RO
Buchse BGR

Gleitlager Gelenk

Dichtung Gelenk

Schonrolle mit Glaittager
Schonrolle

FTK-Laufrolle Typ 1

FTK Laufrolle Typ 2
Distanzring FTK-Laufrolle
VA-Deckel

Anlaufschelbe Schonrolle
innenglied mit Rollen
Innenglied m. Mittelbuchse
AuBenglied | -lascha
AuBenglied mit Stufenbolzen
KW Forderketten

Emma

t he

Business Qutcomes

A As Industral Engineer, | want to create plant-specific
routings to accommodate the different production situations
pl ants. o

Industrial Engineer

TOS Industrial Engineering:
Beschreibung

Klasse

TOS Workingplanposition:

Anderungsstand:

(& Basisdaten

Werk

Vorgang: [0010 |

hl

Vorlagens

KW_ARPL_BUCHSE_M_GLEITLAGER
Arbeitsplan Buchse mit Gleitlager

KW_FAHRTREPPEN

= Dokument Dragn'Drop ~ § Arbeitsplanvorgang

Plant Disseldorf]

SteuSchlissel: [PPO1

Kurztext Vig.: |AG1 Endbearbeitung Buchse ohne Flachen

Basismenge: [1,000

Zihler: |1

Erhol

KalkRelevanz

Leistungsart;
Leistungsart:

Leistungsart

Leistungsart;
Leistungsart:

Leistungsart
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Vorgabewert Eh

Vorgabew

Vorgabeu
Vorgabewert Eh.

Vorgabewert Eh

gabev

Klassenart: | 300 Varianten

0 AG1 Endbearbeitung Buchse ohne Flachen

Grunddaten Il

platz
0
VrgBeschr
nEh. Vig.: [ST
Nenner: [1
Erholzeit En-: |
Kost.Rech.Kreis:
Vorgabe:

gabe:
Vorgabe:
Vorgabe:

gabe:

Vorgabe

HA_M1

VGO1 Endbearbeitung Buchse ¢

0,000
0,000
0,000
0,000
0,000
0,000

Use virtual routings in early product development
phases

o0
‘o0

Create routings in one application

[

Integrated product and manufacturing view

®@ Manage variants

Use 3D models for better planning processes

.

Jeseessccsssccsscs Process nghllghts & Beneflts seseccsssscsscnas,
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Process Flow:

D .
',” Daniel

|
- Sales Rep
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Industrial Engineering & Execution on the shop floor

/ =  Emma

Fred
~  Industrial Engineer

JKey-User Production
=

roTTEEEEEEEES \\
1 1
Review Product Overwe;w ! (Create material) (
....................... I nd ustrlal '
1
1

Structure L variant J LCreate routings |
\ /

Gregor
Assembly Operator

Engineering

roTTEETEEEEESST \\
: Create data f Overview Digital ! .
gl Configure sales . ; ! Supervisor
. package for I Manufacturlng :. ....................
order | \ order release
shop floor I Cloud |
\ 4
Assemble with Confirm serial : Check
. Perform quality . . :
V|Sua| Work .................................. numbers and .................................. CheCk Conf|rmat|ons in
instruction consumptions ERP
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Configure sales order

L Business Outcomes ........................... .

A A sSalas Rep, | want to be supported in
configuring a sales order so | can do an order
confirmation fast and

I :
=y, Daniel

-
w, SalesRep

Evoguard Double Seat Valve €
20_EVOGUARD_DOUBLE_SEAT_VALVE
Configurable ltems x Krones Evoguard Double-Seat Valve' 020_EVOGUARD_DOUBLE SEAT_VALVE 202 4 [ I
Basic View D20_EVOGUARD_DBL_SEAT_VLV.
Krones Evoguard Double-Seat Valve v 164 — e W v o
A5 Black - UL Red - LL Whte v acironi ha v
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grr @ rRedelce greating sales order time

=== Enhance the sales order configuration process
EE'F' with engineering knowledge to create error free
== sales order without additional engineering support

Start manufacturing and procurement processes

Automated document generation




Industrial Engineering & Execution on the shop floor

Daniel / ' Emma

& Fred
Sales Rep ) Industrial Engineer

./Key-User Production

| - \
Review Product X O"e“"e.W Create material .
. 11 S Industrial : Create routings |
Structure . . . variant
i Engineering

-------------

Assembly Operator

Gregor

-
: Create data f Overview Digital ! .
~..| Configure sales | . ! Supervisor
. package for ............I Manufacturlng :- ....................
order | \ order release
shop floor | Cloud ,
\
Motor 240V Motor 380V %, | Assemble with Confirm seral Perform quality Check
. V|Sua| WOI’k .................................. numbers and .................................. CheCk Conf|rmat|ons in
instruction consumptions ERP
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Architecture ERP & MES

ERP (S/4HANA)

SAP Analytics Cloud*

Configure Price Quote

Cloud
Platform

Integration Enterprise Product Development

—)

Product and Process Governance (PPG)

]
Q
@©
T
Q
+—
=
=
-
o

Digital Manufacturing Cloud

Product Lifecycle Costing

Shop floor Systems

Tml & 2OE Sl

Machines  Software 3 Party 3D Print  Tools Control Transport / AGV Storage

Scanner Auto ID
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Manufacturing Information Flow

4 )

Production Order

What is to be produced?

When production is to take place?
Which resource is to process the order?
\ How much production costs? /

Start of Production e Partial confirmation e Final confirmation
or Assembling

A\ 4

2R RN &

A 4

A A A Production Process
0 NC Programs Machine parameters Additional worker
and set points information 7~ ~N
Manufacturing Data Package

) e [
. J

. Production Order . Manufacturing Data Package
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Automated Generation and integration of Manufacturing Data Data

SD ERP-MRP MES/DMC 5
Sales Order ‘ Production — Production

Order

Order

Material Master

Catalog variant RF17 Catalog variant RF18 C P I

m B O M RF17_EV01 RF18_EV01 I t f
Structure 7 fLEriace
PPG & !§$§;? $§$§§7 \

Integration Rules Routing

Manufacturing Data (Torque:
Package

Work- -Ar

Document
Package

Motor mit niedriger Leistung Motor mit hoher Leistung

1. The SD Order configures the product und generates a production order.
2. The PPG integration and data model assigns or generates the variant specific production data.
3. To provide more detailed data for each sales configuration to MES a manufacturing data package is generated.
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Create manufacturing data package for shop floor

R BUSIHGSS Outcomes .......................... ... JRISELIAILA LRI Process nghllghts & Beneflts .................. ...
i As Industral Engineer, | want to supply the shop floor : 5
: with all the relevant data so that production can be started : The automation level increases if the shop floor is :
and there are no quer i e provided not only with a variant specific routing and
mBOM but also with all other instructions in a single
/(.\ E E data package.
&= Emma s

g'\ Industrial Engineer
)

A 021296335
— @ 021296335_00001

Change management is simplified if only the data
package needs to be edited. Thus new products can
be launched faster.

T - |— 10
T @ 021296335_00002
L 210 : .
\\.\ La . - MatNr 4711 o The ability of the product structure to configure the
. " A 1. © manufacturing data package automatically allows
— : N G P = to fully leverage the flexibility of the robots.

1 AUTOID - KUNDENR| - | ARTIKELNR ~ | BEZEICHNUNG ~ | KNDARTIRELNR T KNDBESTN ~ | SYSTEMNR ~
i?i 205 4 ~GRIFFMULDE L-FORM SENKRECH 933000.00.991
e e R | T — | CN¢7 The complexity in the manufacturing execution
e : ' system and customization effort is reduced.
e T e o oo o W78 R FERTIG |
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Industrial Engineering & Execution on the shop floor

' h=4LY Daniel Emma Fred Gregor
t’ I™ Sales Rep Industrial Engineer ‘JKey-User Production Assembly Operator
: ! Overview i .
Review Product | : ! Create material :
e Industrial , . Create routings |
Structure ! o ! L variant J L
i Engineering
: Create data Overview Digital :
Configure sales : Supervisor
---------------------------------- package for Manufacturing
order order release
shop floor Cloud

Check
. confirmations in
ERP
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SAP Digital Manufacturing Cloud — Launchpad

A SYNTAX Home v Plant 2000 ( Modellfabrik, SAP Webinar )

My Home Manufacturing Insights Manufacturing Execution

Personalized Dashboards, Reports, and KPIs

Manufacturing Master Data Management Enterprise Hierarchy

Manufacturing Automation

Manufacturing Insights Configuration

Q B @ O (RF

AUML Scena > ~

Manage Orders Montage Manage Alerts

s e A

Montage Pod

Manufacturing Insights

Global Insights Plant Insights KPI Analytics
\D), ul ol

Manufacturing Execution

Dispatching and Dispatching and Schedule Labor

Maonitoring Monitoring 2.0
Old Version

Post-Production
Reporting POD

Manage Holds Manage Resource

Assignments

(Default)
= [ &
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Product History

&l

OEE Insights

oo

View Labor
Schedule

%

Load Resources
with Components

POD Designer

Iﬁ

Manage Alerts

A

Schedule Tools

%

Manage Floor
Stocks

1%

Favorit

Insights

Work Center POD
(Default)

%

Manage Staging

1%

Order POD
(Default)

%

Manage Orders

Operation Activity
POD (Default)

%

Manage
Cancellations

%

OEE POD

%

Execution

Manage Tool
Assignments

:IE

Digital
Manufacturing
Cloud is an MES
solution.

The MES solution
covers
manufacturing
execution, analytics
and scheduling. It
guides the worker,
integrates with
machines and
provides full
traceability of the
production process.

LY
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Flexibility in the SFC Definition enables the exact Genealogy

ASSEMBLE

Assemble Manual
Activity ID: 25
PAINT ASSEMBLE INSPECT
{é‘r’) Paint Operation Assemble Auto Inspect Operation 4>®
Activity 19> 10 Activity ID: 20 Activity ID: 30

4
Bracket
. 4
barrier
-

4“‘ Support leg

G

&
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Industrial Engineering & Execution on the shop floor

0

o' 4=~ Daniel Emma Fred Gregor
Q’ |7 Sales Rep Industrial Engineer ‘JKey-User Production Assembly Operator

Overview

1
Review Product : ! (Create material] (

....................... |ndustr|a| '

1

1

Structure | : :
i Engineering
\

: Create routings |
L variant J L

Confidure sales Create data [ overview Digital S——
e gr der |7 package for o: Manufacturing or de? release
shop floor : Cloud

_____________

Check

confirmations in
ERP
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Supervisor order release

A SYNTAX Manage Orders v Plani

00 ( Modellfabrik, SAP Webinar )

Orders
Release Status: Execution Status Planned Start Date Planned Completion Date: Material: Customer: Customer Order
[ 16001 X Qi ~ ~ | [ MMM d, y, hemmzss a ] [ MMM d,y, hmm:ss a o] | 5] |
E Clear  Adapt Filters (1)
—BEH-
Items (7) Create
Planned Start o) . vivy Progress
Order ID Material/ Version ~ Material Description Release Status Execution Status Order Quantity BOM / Version Date/Planned oo ™t uoM Batch
Completion Date =P
omple:
1000129 209570/1 Roller conveyor Releasable Not In Execution 1EA  209570_RF_240V/1 Mar 29,2022 (00f1 ) EA >
Mar 31, 2022 - Aprl, o
1000135 209570/1 Roller conveyor Released Active fEA  209570_RF_240v/1 o 2”‘;22‘ [CER ) EA >
1000131 209570/1 Roller conveyor Released Active 1EA  209570_RF_240V/1 Mar 29,2022 (001 ) EA 5
1000132 209570/1 Roller conveyor Released Hold 1EA  209570_RF_240V /1 Mar 29,2022 (00l 1 ) EA >
1000133 209570/1 Roller conveyor Released Active 1EA  209570_RF_240V /1 Mar 29,2022 (00f1 ) EA >
1000130 209570/1 Roller conveyor Released Nt In Execution A
Release Order
1000143 209570/1 Roller conveyor Released Nt In Execution 1eA
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Planned Material / Version:
209570/1

Build Quantity:
1EA

Available Quantity to Release:

1EA

Quantity to Release:

1EA

Batch:

Planned Start:
Mar 29, 2022, 4:02:41 PM

Planned Completion:
Mar 29, 2022, 4:03:41 PM

Scheduled Start:
Mar 29, 2022, 5:00:00 PM

Scheduled Completion:
Apr1, 2022, 9:15:00 PM




Supervisor order release

s BUS|neSS OULCOMES reoreereereerseecencenes, .. st Process nghllghts ........................... ..

A Alsey-User Production, | want to
decide which order should start so that |

can influence the pri orict Release an order to the shop floor

Fred

./Key-User Production

React just in time changes e.g. Priority

209570/ 1 Mar 29, 2022, 4:02:41 PM

Review all relevant Order details before release

Planned Completion:
Mar 29, 2022, 4:03:41 PM

Available Quantity to Release: Scheduled Start;
1EA Mar 29, 2022, 5:00:00 PM

Quantity to Release: Scheduled Completion:

. Visualize Bom, Routing, Status and Yield/Scrap
N Progress view

Full integrated interface with ECC, S/4AHANA and
S/4HANA Cloud
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Process Flow: Industrial Engineering & Execution on the shop floor

Fred

JKey-User Production

Emma
Industrial Engineer

Daniel
Sales Rep

Gregor

l/ . \\I
Review Product | Overwew ! (Create material] ( :
Structure e Industrial h variant Create rOUt|ngS
. Engineering ! L J L

: Create data f Overview Digital ! .
~...| Configure sales ; . ! Supervisor
o N~ Busssssssassasasasansannnnnnnnnnnnn package for wennsnnnnns ............I Manufacturlng :- ....................
order | \ order release
shop floor I Cloud |
Assemble with Confirm serial : Check
: Perform quality : : :
visual work numbers and  [ro—— confirmations in
: : : check
Instruction consumptions ERP
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Assemble with visual work instruction

{ ASYNTAX MONTAGE v Plant: 2000 ( Modellfabrik, SAP Webinar )

Main Page / Arbeitsplatz

21:41:13

b Sign off Operation ) ( © Create Notification

Operation Activity List (1) S & 27

Instructions Vis. Inspector Assembly st
(] Operation Activity/Step ID notityiBescuiping e leon by tiction Work Instruction ROLLENFOERDERER_MODELL_240V/1, Mode: Independent previous [y
[] oo10110 Assembly instruction (69Nm) . 1 Start ‘ 3D Object

8o
¥
v

Instructions Data Nonconform... Features Components

Component List &
Assembly Sequence Component/Version Description RQequir_ed Remainh"xg Action |
uantity Quantity
Not Assembled ‘
30 20957611 Engine 240V 1 1
40 209617/1 Support 2 2
Assembled

Assembly group bent

10 209575/1
sheet metal

20 20957811 Conveyor 2mis 1 0




Assemble with visual work instruction

s BUS|neSS OULCOMES reoreereereerseecencenes, .. st Process nghllghts ........................... ..

A As Aasambly Operator, | want to see which

components | have to use and how many remain so Dol
that | am always informed:s List all components based on CTO/MTS BoM

Gregor

Assembly Operator Use text based work instructions and visual work

instructions like images, drawings or 3D models

Choose the Assembly Mode: Choose Sequence and
-
Choose Auto Next

R fy Descfition Sausicon oy L0 Work Instruction ROLLENFOERDERER_MODELL_240V/1, Mode: Independent previovs ([N

[ oot00 Assembly instruction (69Nm) . 1 sta 3D Object

Allow Skipping Components

nnnnn

SSSSSSS

.........
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Process Flow: Industrial Engineering & Execution on the shop floor

Fred

\Gregor
JKey-User Production ‘,

@
oo
1
Review Product | Overwew ! Create material :
----------------------- Industrial , Create routings
1
1

Structure : o L variant J L
i Engineering
\

Emma
Industrial Engineer

Daniel /

Sales Rep

. Create data f Overview Digital ! .
~..| Configure sales . ; ! Supervisor
£l e T e PP PP PP PP PP T package for CECTTTTITT ............I Manufacturlng :- ....................
order shop floor | Cloud \ order release
\ )

Assemble with Confirm serial . Check
. Perform quality : : :
visual work numbers and confirmations in
. . : check
Instruction consumptions ERP
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Confirm serial numbers and consumptions

Komponentenliste

Assemble Components Mode: Sequence X

(0 of 1 components assembled

Component Details

Component Name: J 209576 Version: ‘ 1

Description:  Engine 240V Quantity: ‘1

Assembly Data

SERIALNUMMER:

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC
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Confirm serial numbers and consumptions

s BUS|neSS OULCOMES reoreereereerseecencenes, . st Process nghllghts ........................... .
: i As Assembly Operator, | want to N

confirm my material consumption so that |

know how much | stil |l h au el Assemble components based on CTO/MTS BoM

Gregor

Assembly Operator n Validation of Serial # or Vendor Data

User guidance and Assembly steps

— Enrichment Order-Specific Objects (Tolerance,
Assembly Data, etc.)

i Executing Discrete or Time-Based Assembly
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Process Flow: Industrial Engineering & Execution on the shop floor

Gregor
Assembly Operator

Fred

JKey-User Production

7z \\
1 1
Review Product | a ____________ Overview ! o (Create material] (
1
1
1

Emma
Industrial Engineer

i Industrial . Create routings |-
Structure ! SO L variant J L
i Engineering
\ Vi "‘_w'
o prmmemnennean,
: Create data , Overview Digital ! .
~..| Configure sales . ; ! Supervisor
d T T T T T T Reedsssssssssssessassassassansanses package for I Manufacturlng :. ....................
order | \ order release
shop floor I Cloud |
Assemble with Confirm serial : Check
- Perform quality : : :
visual work e numbers and J confirmations in
instruction consumptions ERP
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{ ASYNTAX MONTAGE v Plant: 2000 ( Modellfabrik, SAP Webinar )

Main Page / Arbeitsplatz

16:05:01

|__,‘/ Complete Operation [;@ Create Notification

b Sign off Operation

Operation Activity List (1)

./_.._.__\. ./__.—.__\.
I & | =1
\ 7/ V=] |
v/ N

[v] Operation Activity/Step ID Activity Description Status Icon Action et ‘t. Vit o A et
nstructions Is. Inspector S5emobly st...
[v|] 0010110 Assembly instruction (69Nm) . ‘ 2000384 N | w a  13% @
A A
- o [ €3 SFC 2000384 is likely nonconformant. X ]
ﬂ ( ) ‘- (Q) @ Inspection Results | Search for .. Q|
Instru_ctions D;ta I‘\Ioncon_form._. Feat_ures Components NC Code Prob... Logg...
Component List | FEHLER_ENDABN ; —
- i NC
) . Fehler Endabnahm 88% |&|
: . Required Remaining .
Component/\ersion Description Quantity Quantity Action
Not Assembled
Assembly group bent :
2095751 heet metat 4 4 |
20957811 Conveyor 2m/s 1 1
209576 / 1 Engine 240V 1 1
209617 /1 Support 2 2
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Perform quality check

R LA BUS|neSS OUtCOMES reereereereecenceeceeee, . esceeessesttttttttttttnnn Process nghllghts .......................... .

A As Aassambly Operator, | want to :
perform a quality check so that | know : :

Gregor :

Assembly Operator

where | have to perfornm %e% kConngct machines with the DMC
T
n Log automatically machine signals

16:05:01 EBD

: Using Artificial Intelli f lit
. (€ cnasrcurcwn ] & 5 7 sing Artriclal intetfigence 1or guality
. . o 4
: Operation Activity List (1) Py @ — : : ' C h e C kS
. = iz . .
o [ Operation Activity/Step ID  Activity Description Status lcon  Qty Action B . ° .
. e
o 1V oo Assembly instruction (B9Nm) B 1 Complete P [ esume JRRSRNREE
. @ SFC 2000384 i likely nonconformant. X . E
o
(] foad - Q @ Inspection Results | Search for... 2 N . n D
D e o e e on Noowe . g . Allows to log Al based non conformance
e Component List FEHLER ENDABH . o 05
: et R Fehler Endabnahm 0" e ° M
e ComponentVersion  Description ';‘:‘a“n"i) EO"‘U ﬂﬂﬂﬂ : % Action
Not Assembled
o 20957511 Assembly group bent 4 [hss
h tal
. — . o
o 20957811 Conveyor 2mis 1 1 [ Assemste . . . . .
Do s : , = Pl Inspect the finished product visually
o 2091711 Support 2 2 [ss N .

. .
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Industrial Engineering & Execution on the shop floor

;\ : 'zul Daniel Emma Fred Gregor
Q' ) Sales Rep Industrial Engineer ./Key-User Production Assembly Operator
. I’ Overview i .
Review Product | : ! Create material :
] Industrial , . Create routings |
Structure ! o ! L variant J L
i Engineering
. Create data f Overview Digital ! .
~..| Configure sales . ; ! Supervisor
B e package for I Manufacturlng [ DU B, R
order | \ order release
shop floor I Cloud |

Check
confirmations in
ERP
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Check confirmations in ERP

ooooooooooooooooooooooooooo

Business Qutcomes

A As KayrJser Production, | want to see the
confirmations from the shop floor in ERP so that | can
easily share the data with engineering, quality

management, service,

Fred

‘/Key-User Production
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Process Highlights

Powerful plug & play integration between ERP, EWM
an%DMC

Easily access and share manufacturing data (digital
thread & digital twin)

Start collaborations and establish feedback loops to
improve product quality or business processes

Fully automatic postings in ERP

Gain detailed views through shop floor Control Unit
(SFC) when needed



Summary

The Design-Driven Enterprise is
AGIL.EFFICIENT.CUSTOMER-CENTRIC

v Increased the level of automation in the
process flow from engineering into sales,
production, service with model once configure
anywhere.

v Using a smart product structure as single
central solution to achieve high level of
consistency, automation and accuracy
across all departments.

v Improved leverage of their existing investment
in the SAP Core. Reduce complexity of
applications outside of the core.




Design-Driven Enterprise

From Manufacturing to Customer for

Configurable Components and End-products
Variantenreiches MTS oder CTO

08.04.2022



Thank you & see you soon.



