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Company Structure g_EDAG

K ATON GwmBH - Technology

=iEDAG IFFT|

Jorg Ohisen (CEO)/ Rainer Bauer (CFO) Manfred Hahl (CEO) / Peter Walper (CFO)
EDAG GmbH & Co. KGaA EDAG Production Solutions WMU Weser-Metall ED WORK FFT EDAG GmbH & Co. KG
GmbH & Co. KG Umformtechnik GmbH GmbH & Co. KG )
Product Development and Production Solutions Series Production Personnel Services Plant Construction
Tool-/Vehicle Body Systems

Jorg Ohlsen Rainer Wittich Rolf Klaas Elmar Hoff Manfred

H\

Hahl
L

Locations: 13 Locations: 12 Locations: 1 Locations: 35 Locations: 3
Inland holdings: Inland holdings:
EDAG Rail GmbH, Fulda FFT, Fulda
ELAN-AUSY (49%), Hamburg Scherwo, Gauting

DEAS, Hamburg

Intern. Holdings: Intern. Holdings: Intern. Holdings: Intern. Holdings:
WMU Namibia,
EDAG USA, Detroit EDAG India. New Delhi Walvis Bay FFT Spain, Valencia
EDAG Brazil, S&o Paulo ’ . FFT Mexico, Puebla Pue.
0 EDAG Czech Republic, 5
FFT EDAG China, Shanghai M. Bolesla\f) FFT Romania, Campulung
EDAG Hungary, Gyoér FFT EDAG USA, Detroit
EDAG Malaysia, Kuala Lumpur FFT EDAG China, Shanghai

EDAG Japan, Yokohama
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EU — Project COSMOQOS

COSMOS

=JEDAG

SEVENTH FRAMEWORK
PROGRAMME

COSt-driven Adaptive Factory based on MOdular Self-Contained Factory Units

Number R T e short name S
1 Ibermatica S.A. ' IBERMATICA (E) Spam
2 Phoenix Contact Electronics GmbH PHOENIX (D) Germany
3 ASCOLARB GmbH ASCOLAB (D) Germany
4 Oxford Sensor Technology Ltd. OXFORD (UK) United
Kingdom
5 REIS GmbH & CO. KG REIS (D) Germany
MASCHINENFABRIK
6 EDAG Design GmbH & Co KGaA EDAG (D) Germany
7 HOLOS SOLUCOES AVANCADAS EM HOLOS (P) Portugal
TECNOLOGIAS DE INFORMACAOQO, S.A.
g GAMESA INNOVATION AND GAMESA (E) Spamn
TECHNOLOGY S L.
9 Fundacion Tekmlker TEENIKER (E) Spain
10 King's College London KCL (UK} United
Kingdom
11 RHEINISCH-WESTFAELISCHE WZL (D) Germany
TECHNISCHE HOCHSCHULE AACHEN

Budget:
5.165 T€

Period:
Sept. 2010 — Aug. 2013

Target Industry:

Large 6 heavy

Part Assembly , s.a.

Wind Turbine Manufacturing
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EU — Project COSMOQOS

*=% COSMOS
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Requirement Automotive Industry E_EDAG

: = EI_I_L__HH_ | — ||E| == = ||_'1|. | |_.1_ =] | Dassault
= EI 1= = e e N | I = e = — Engineering tools
do [ 7=g® 7L Todrd = =
ASM S1DE FRAME INR LH 4 I;F‘E;E A5M SIDE FRAME OTH LH /
_ W, e i } SAP
L f = s ERP-System
—F ] EEEeEET — v
ol SIDE FakHL O« LH AL SILE Falel OiTs CFL LE . PLUS
MES
Bodyshop: Line Sidepanel Left v
Desi d for Model CF11 . . Siemens,ABB,
esignedior vode Integration of Robot, Fixtures, PLC. Robots

Weld guns Material boxes, etc

In future: Integration of CF 14 and CF 16



EDAG’s SCFU Control (MES) =I1EDAG

Administrierende
Systeme

A

Microstation, Catia
Engineering tools

Administration und Konfiguration

Verzeichnisdienst Prozesse Prggra (- W) IP-Adressenverw altung
Versionsverw altung

WV

potsiiod VANIS
ERP-System

Anbindung VANIS

Middleware

Anbindung Steuergerate | Auftragsdatenverw altung
Adaptierende < I > Operierende
y 1 Systeme
(lElig) i Prozesssteuerung und
Steuerungs- und Feldebene | | g un E D - F P
(direkt oder Prozessadapter) | edeneeatiizotng
Datenbank M E S
Anbindung Qualitatssystem Objektverfolgung
N ey
\
WSy Prozessdatenverw altung und C n e i e r a
(Alarmmelde- und L Prasentation und Reports S h d K k
Ausw erteverfahren) zlore J u J
L J PLC, Robots

~~

Rohbau, Lack, Endmontage tere s

65.000 Varianten im Rohbau
Taktzeit: 90 s. SOA -Architektur

Seit 2006 produktiv Steuerung mit Baumuster + Codes
Ca 400 x SPS, 450 x Roboter an Roboter und SPS
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Agenda g_ EDAG

Automation ML
Basic Concepts
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Automation ML - Engineering data E_EDAG

COLLADA
EE—{ .

CAEX IEC 62424 G.eometﬂes

Dachformat Object A Kinematics

Station Topology information "

—> Object A e
-Factory layout e A PLCopen XML | &
i I —

*Workstation - ———
Devices —> Object A2 *| Behavior i\?
Attributes Sequences S
Relations ﬁ‘
‘References
*Interfaces —> Object An

Specific XML <?XML?>

— <TAG>
</[?XML?>
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Themes =I1EDAG

Re-configurability Basic Concept
Designing and Transferring Engineering data to MES
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Requirements SCFU Control - MES E_EDAG

ERP

MES

- . 62 shift
Process , s
control
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In COSMOS Definition =I1EDAG
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Concept — Transfer of Engineering Data ;:EDAG

~Plant topologies/layout
and
attributes/properties of
components are H H
designed by engineering Englneerlng TOOI
tools

3

YT obology Data, process
data, workflow data,

geometry data are
- ‘ AML converted into AML Files
Adapter \ —

am

T Workflows are created
by definition of

assembly processes
inside these tools

SCFU Control

- AML
& Adapter _
71 Tapology Data, process

data, workflow data, are
loaded into MES
configuration

T MESis configured in
terms of station layout,
topologies, necessary
processes and attributes

“ Processes and
configuration data is
created by the imported
information
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Themes g_ EDAG

Adapter Realization
Functionalities and Adapter concept
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Designing AML in DELMIA Process Engineer E_EDAG

- 4= Beispielanlage

El -ﬂ MrineR Rssnirren, 1

% Werk_Frankfurt, 1
TR iel] Bereich_Moritage, 1
EI % Weerk_Fulda, 1

E| ﬁ Bereich_Lackierung, 1
@ | arkFelle1n

Steuerungstakt, 1

JEd sPs1, 1
P roboterz, 1

u Rnbnters, 1

o ExampleProieet 0 W@ i i i T ktz_, 1
=8 a MyResource, 1
g Factory_BEerlin, 1

El é Factory_Fulda, 1
-] shel_area, 1

LB 2 Ce||15 'O [ - - -
; 10,1 ..
Control St
Station 1,

BflDELMIA Process Engineer - PE 5.19 5P
File Edt Tools View Help

|as & & @|d| B =

=181 x|

Workstation devices
and attributes

- N Assembly_Area, 1 -----
- N Paint_Area, 1

1% Engine - DELMIA Academy Felbs
45 Project Library

..... 221 Eieren:h_Mu:untage, 1
..... ﬁ Bereich_Fohbau, 1
[]a Engine - DELMLA Acadery Fellbach
-+ Project Librar

Madiied —131.05.2011 16:00:23

Created | 31.05.2011 16:00:13

@ ExampleProject
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Realization Adapter : Process Engineer to AML E_EDAG

‘Transfurmal:iun in AutomationML

=IEDAG

Bitte wihlen Sie den Ressourcennamen des angelegten Projektes aus !

BeispielAnlage/ MeineRess... Ok

Settingsinh1 831 S0eskiopiTest aml Durchsuche...

Die Autorm ationML-Datei wurde erfolgreich erzeugt!
Die Erzeugung hat: 2 sec gedaueatl

Graphical User
Interface

GUI

>QL STAX

JDBC
XML

=

PE database AML

CORE
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Created Automation ML

AutomationML Editor 2.0.0

Back to normal view

|Consistencyc... - 2

CAEX File in XML Warning: Current filz i

“Er\Bocuments and Sebtings' 13y Desktap

o [SrReaenn mit 4170 ATIR cRASObdbAdE} e

Topology data ->
Factory modules

Tescriath
tary Fuldasalues

" (3 BAETER -4 3455,

0HEBEBE

) E Sub-System
LIE | Function Black MLD
[1E | Function Black SWT
[IE | Function Block DEF
[IE | Function Block SRV
[IE | Function Block NAM
[IE | Function Block OVC
[IE | Function Block OWS
[IE | Function Black BRM
IE | Printer

Tesoriptim™s
CaTha Values

"L [ (718972202807 - 4305 D30C- TOSNGRT CO0TE]) "
o7

17 T0m {305 < -7 ab- G300} 55 0060672} n
I

[IE ]| Function Black MLD
[IE | Function Block SWT
[IE | Function Block DEF
LIE | Function Block SRV
LIE | Function Block MAM
LIE | Function Black OWC
LIE | Function Black OWS
IE | Funrtion Rlack BRM

Device
attribut

Attributes

Modul III.1

Entity [D W Mame: I Entity ID DataType:

Group_ID

MAC_Adress Value: 010 Unit:
Description

IP_Adress Ref Semantic: I

Standardgateway

Subnet_mask Constraint(Value) I

Default Value: I

Description:

% Attributes | L Internal Links
Zoom :| Testaufbaul.aml valid against CAEX Schema Version 2.15 -

RefBasaSystemUnitPath:
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Realization Adapter : AML to MES

GUI

sat STAX

XML
JDBC

CORE

Mapping

AML File Reader

MES Conficg_ Data

Folie 19 von # © Copyright 2010 EDAG GmbH & KGaA. All rights reserved.

Konfigurations-Tool v1.0 2012

| Start | | Search AML | | Close | Clear Database

Directory: MES-Module:
hente und EinsteIlungen\n‘ZDTSS\DeSk'top\AML\AMLQ.D\TeStauﬂaam.aml| ¢ I WZD
KT I i [¥] ¢ 3 vzd_sbr

[ vzd_shri1_01
[ vzd_sbr1_032
¢ 3 MLD
2 [ mid_shbr
[ rmld_shrl_01
¢ [ BAF_BRM
¢ =] hap_brm_shri
[ hap_brm_shrl_01
¢ [ OBY
¢ =] obv_shr1
[] obv_shri_01
¢ 3 SWT_SPS
o [ swt_sps_shrl
¢ [ FDY
¢ 3 pdv_shrl
[ potv_shr1_01

Console:

IMF O Validation successtul

Graphical User Interface

=)

MES Database
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Phase 1 — Topology Data import E_EDAG

CAEX Config File

Topology and workstation
chaining transfer to MES
configuration. (logical view)

] SCFU

|IE | Workstation 2
|IE | Workstation 3
|IE | Workstation 4
= [IE ]| Werkstation 5
IE | OI-System
- aptive Sub-System
|E | Function Black MLD
|IE | Function Block SWT
\IE | Function Block DEF
IE | Function Block SRV
IE | Function Block NAM /

IE | Function Black OVC /
|IE | Function Black OWS
|IE | Function Block BRM Data inserted into MES

, g E[ll:r:'lter database tables

E | Function Block MLD
IE Function Block S\WT Yy | BESCHREIEUNG
2101005T_4000 2 [nul1)

|IE | Function Block DEF et st V. e
|IE | Function Block SRV 2101005T_4202 1Dy

med4 Workstation3 fam

Workstation1l Fmmed Workstation2 e 4 Workstation5

=+ Workstation4 [z

2101005T_4013 CHIEBEREGISTER DIREKT_GEMELDET QK 4010
IE Fun |:t||:]r'| BlCICk N_ﬁ.M 2101005T_4014 SCHIEBEREGISTER DIREKT_GEMELDET K 4010
- 2101005T_4015 SCHIEBEREGISTER DIREKT GEMELDET QK 4010
IE Funttlﬂﬂ BlGCk D:II"IIC 2101005T_4016 SCHIEBEREGISTER DIREKT GEMELDET CK 4010
- 2101005T 4017 SCHIEBEREGISTER DIREKT GEMELDET (null
|IE | Function Block OVS 407 x (zal2)
2101005T_4020 SCHIEBEREGISTER DIREKT_GEMELDET (null)
IE Functlm‘l BlCICk ERrﬂ 2101005T_4111 SCHIEBEREGISTER GESCHOBEN {null)
. 2101005T 4112 i SCHIEBEREGISTER GESCHOBEN (null)
+ [IE ] S
WDrkE‘tatIUn 6 2101005T_4140 SCHIEBEREGISTER GESCHOBEN (null)

IE WDrkEtaticlr'l ? 2101005T_4141 SCHIEBEREGISTER GESCHOBEN {null)

2101006T_4021 SCHIEBEREGISTER GESCHOBEN (null)
2101006T_4022 SCHIEBEREGISTER GESCHOBEN (null)
2101006T_4023 FRLLREGISIER GESCHOBEN {null)
2101006T_4024 FALLREGISTER GESCHOBEN {null)

2101006T_4025 FALLREGISTER GESCHOBEN VW 4025
197 o " n
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Phase 2 — Device import and specific functions E_EDAG

CAEX Config File

= UE | Factory Description: welding
=l LE]| Area Robot
= LIE] Cell
= IE] Line Role: Robot
= [IE] Workstation 1
IE | OI-System Layout component
IE| pLC Name:RC_01 > IP_Adress: 192.0.2.42
|IE | Wiorkstation 2
E | Workstarit Device and Attributes

E | Workstari configuration (logical view) programe: 248
= [IE] Workstatic g g

2 s

tem Description: safety plc
Layout component

Name:PLC_01

|IE | Function EI-::uck .
|IE | Function Black 5
|IE | Function Block DEF
|IE | Function Block SRY
|IE | Function Block NAM
|IE | Function Black OVC
|IE | Function Block OVS
|IE | Function Block BRM

Role:PLC

Data inserted into MES

_ database tables
Function Black MLD

Function Block SWT

B werkD |@ ZELLE ID|@ unE D |§ ceraeT_igfe |3 IP_ADRESSE \@ SUBNEEMASKE‘@ srANDARDGA‘rEWAY@ MAC ADRESSEl@ UNBENUTZEAR [ TEILNEHMERTYP
58 065

271 085 1460006WB5010 -43.186. .255.254.
272 065 1460006WB5020 .43, .98 .255.254.
273 065 1461001WBS010 .43 2 .255.254.
274 085 1462001WB3010 .43, 2 .255.254.
275 085 1462001WB3020 .43, . .255.254.

.43.186. (null} 3 {null)
(null} 3 {null)
{null} j {null)
(mull} 3 {null)
(mull) {null)

E |
E |
IE Funttiﬂlﬂ Elﬂck DEF 1450003WEMA10 .43. . 255.255.254.0 .43.184. (null) {null)
259 4 .43.184. 255.255.254.0 .43.184. (null) {null)
IE Funl:tiﬂr'l E'Cld( SRU 260 .43.184. 255.255.254.0 .43.184. (null) 3 (null)
IE 261 .43.184. .255.254.0 .43.184. (null) 3 {null)
252 9 :vEs010 53.43.184. .255.254.0 .43.184. (null) j (null)
IE Function Block O\J# 63 1¥2001WBS010 53.43.184. .255.254.0 .43.184. (null) {null)
264 1111001DRO020 53.43.162. .255.254.0 .43.162. (null) BOOTR
IE Funl:tiﬂr'l Elﬂck 4 S 265 085 1453001WBS010 .43.184. .255.254.0 .43. . {null) {null}
. 266 1460001WBS010 53.43.186. .255.254.0 .43.186. (null) 3 (null)
IE Function Blg ERM 267 065 1460001WBS020 53.43.186. .255.254.0 .43.186. (null) 3 {null)
IE L H 28 085 1460003WBS010 53.43.186. .255.254.0 .43.126. (null) j {null)
269 085 1460004WBS020 53.43.186. .255.254.0 .43.186. (null) {null)
IE WDrkStatiGn __|'| 270 065 1460005KWBS010 .43.186. .255.254.0 .43, . (null) {null}
0
i
0
0
0
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SCFU- MES configuration ;:EDAG

Getting Configuration Data

MES
]
MES Process - MES Process - MES Process -
Tracking Data acquisition Switching
MES P-rocess MES P-rocess MES P-rocess
Alerting Dispatching etc.
A
I Bi directional
¢ ¢ ¢ Communication
Workstation Workstation Workstation
1 2 n
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Concept Cars — EDAG Light Car - Sharing 2011/2012
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