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Design Simu- Plant Asset Logistics | Smmu- | Tool Level
ftien e B fation (Activities®)

Virtuality
Level
(Assets™®)

*according to IEC TR 62794
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Smart Factory: un tema
sentito
[.a situazione in Italia

Cluster nazlonale
&

46 universita l i'a bbrica
[ | | intelligente

A
19
assoc1az1oni Ha lo scopo di promuovere

e nuove tecnologie e nuove
6 distretti soluzioni integrate per la
tecnologici fabbrica del futuro
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Da chi e formato 1l Cluster

Telecontrollo Made in Italy: a step forward for a better life, Milano 29-30 settembre 2015



Attivita previste: | primi 4 progetti del Cluster

Primi progetti per lo sviluppo delle

enabling technologies

. : X i ’
Primo set di enabling technologies T l
ritenute prioritarie dalle imprese

fabbrica
intelligente

E— = Monitoring,
TCT For _ Higgh Sustainable Technola Resaurce Factory Resource Context- Man-
Manulaciurm | performance | proccsscs P and system sEETaBI AT management swarend madans
Project esehnth topic g A "Digital |manufacturin and End-OF control i * and ' uali intcraction
Faclory” aq technologic Lifie technologic technologies riaintenance ?:““r:'gl technologies
rechnologics i 3
] technologies 5 5 technologies technalogies
/ Erugitcrmegital i Friendly Manufacturing ® = k4
[
PROIECT 1
SUSTAIMABLE Manufacturing X x i
MANUFACTURING
/ /(lru%lﬁl'nr::l-.:ﬂ '1I1.1n|.fu:.l'.|r|'|g ® ¥
PROIECT 2 ]F/ R&%I'E/Uhlhl'r' ard fleibify af robotic calls, X X #
Adaptive and
Modular Approaches Flegitilz, rgtdistan arnd adaplics manulactureag systerms. X X kS X X
far the Digital
Fat . .
A0ry Humin-machine adaptive and efficient interfaces X
/ smart Monizoring and Fannina X X X X
. :
PROIECT 5 j’ Smart mairtanance X X
Smart Manufacturing Amiart Procucts and Serances ks
wirmwal Product and “roduction Design i ®
Mathadolegies to improve machlnes and arocesses X X X
Higgh pres berrmraan: ke cost runchining centres i cormgorenis W ®
PROIECT 4 Data Fusizn for the supervision of flexible systams X X X
Hig=Performance : :
Manufacturing Figh performance deformation systems x
High parformance packaming X
Additive Ranufacturing, Wicro and Mano systams, MERS ¥
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. Quali sinergie?

-4 rabbrica
lll intelligente

- Definizione del modello - Sviluppo di nuove tecnologie
concettuale - Implementazione di prototipi

- Definizione degli asset - Rendere piu competitivo |l

- Costituzione del Digital Factory settore manifatturiero italiano

Respository \ l 1

ul e, compliant 8862832
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Scopo della norma e contesto

Overall approach

Easy data and information description as well as exchange in the area of Digital Factory

ic A
]
©
O ; ; El=
s n-b consistent Lb available i B
o s : 3 | 2
< “-p intuitive L» digital EY & i
L} standardized L} enterprise wide B
User Library ' Establishmentofthe
-Botabiements Saonecon e,
@ E é EE . => _ Digital Factory Reposit_gry/
o = '@ !
= s - :
~ B !
B H =
Q ] =~ == 1
o ' P 1== !
I i: ===
O i, A :
| Fill outthe Data Elements
_________________ 2
Application areas and Software
2 - o |
S c Maintenance Cooperation Technology
2.3 | RLE :
558 | pme—
5 §E | emess ——
3 = Engineerin
i s M EEE
s L0 R
% g L—"I—L_. _?—_:. Factofy
=3 R! wuE= ) Operation
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1 -Asset di un dispositivo

Asset Properties of Asset

Diameter of the Sensor Cell
Sensor Cell Material
Weight of the Sensor
Dimension of the Housing
Material of the Housing
Vibration Protection

Local Display

Local Operator Panel
Threshold Level and Event Signalling
Linearization Curve

Time Stamp Function

Self Calibration

Properties ~— -

1 1 AMBAE Diameter of the Sansor Ceall
Propertles wrth ARB529 Sensor Cell Material
I(ierl.ti.l:ier5 AMNCEDD Waig_]htuﬂhn Sensor

ARCDID Dimension of the Housing

ARASZE Material of the Housing

ANC 520 Vibration Protection

AAC113 Local Display

AAB30S Local Operator Panel

ANASID Threshold Level and Event Bignalling_
ARBT19 Linearization Curve

ARBRDS Time Stamp Function

AMCT Self Calibration
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Value Example
m Code AAE254
m Version number 005
m Revision number 02
m Value format Real
m Data element type class EO1
m Preferred name LOW-state output current
o Synonymus name output sink
m Definition The minimum guaranteed
LOW-state dc output current
(in A) of a digital function of
anliC ...
o Source document of data element type definition | IEC748-2 (111.5.3.1)(1985)
o Unit of measure A >> link to Units
Formula
Figure
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. 1b — Database IEC delle proprieta

Current contents

IEC 5C 3D (IEC 61360-4) electronic com ponents
IEC TC 111 (IEC 60079) explosive atmosphere
IEC TC 111 (IEC 60721) enviromental conditions
IEC TC 111 (IEC 62474) material declarations
ISO TC 184 (ISO 10303-42/ PAS 62515) geometry

Contents under development

-+ ™ o e e £ -

53| E|LE|=2 8 4 2

IEC SC65EWG2 % EE EE _E'E ;E 38 ‘Eg

i w5 o -] E -] - e L]

IEC SC85B.4W 16 {18 IR Ig|  |%g
IEC SC65B.JWG 17 Measunng equip. IEC 61987-11 IE'U'E;".'“EL P s

IEC SC85B JWG 18 :
| IEC §1987-10 Horizental Standard |

£

IEC 17B (|[EC 62682-ff)

Control
Switches
Circuit
Breakers
Switches,
Dis-
connectors
Terminal
EBlocks

| IEC 61887-10 Horizontal Standard |
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L A cowwsm
1b — Database IEC delle proprieta
International Electratachnical Commission (Home || Classes | Search |
IEC 61360 - Common Data Dictionary (CDD - VZ.0012.0002) izicome Udo Dobrich | Loouid
Domain: Lowvoltage switchgear (For tests only) -

Doman: Bedricelechoniccomponents (EC1360-4) =

‘r'manDE” all | Close all

Click o

Open ll | Chse al :i Electric/electronic components (IEC 51360-4)
E-£5 ACCO0L - LW gwitchgear and controlgear domain

E| 5] ACCO10 - LY switchgear and controlgear blods of propert

d Hedne/dedronic companants (JEC 61 340-4)
F477 AAADDD - Companents Fromih

e ) ACCO011 - Idertification
i'__-l ARAZLE - Materls dﬂﬁ"*ﬂ ACECO12 - Genaral tachniczl data
f_-l "“":"55:53'?“"55 fiom fig ACCO013 - Diagnostc functions
ij‘ :’;::: ;::Ir:rw Domain: Frocess automation (For 1ests only) - *"‘-CC':'l‘f - Main circait ':"'F? 5"'“:”"“"9 davice)
TS ACCO15 - Input f Output circuit
B -'*\-“-'55"5!?"3 . ACCO16 - Control and ausiliary circuits
_'| BAFERG - signal wanant Cp=n all | Close al

ACCO17 - Head of tha contral circuit device
ACCO018 - Light block of the cortral circut davice
ACCO040 - Short-arcuit

ACCO41 - Ower-current release

ACCOS0 - Data cemmunication

ACCO8S - Installation, mounting and dimensions
ACCO063 - Connection faalities

‘-f Electric/electronic componants (1EC 61360-4]
B35 ABADDD - Automation equipment
B35 ABWOD0 - Characterization
{___-,| ABADDL - Measuring instrumert
[C] ABAS43 - Gauge

E-{] ABASB4 - Maasuring azsambly ACCET0 - Product certificst 1 standard
E-{"] AEAS20 - Sight indicater ' reEuEt serihEates and standards

-] AEAGDT - Switch [CJ ACGO0D - LWV switchgear and controlgear specialised bl
-] ABATS1 - Transmittar El’:_‘-,| ACC100 - LV =atchgear and controlgear casses

. ACCE00D - Circuit-breakesr casss
E-{Z] AEAS45 - Maasuring instrument compeonent = N e RreaRer fasses

. ACC300 - Switch cl
-] AED240 - Final control elemeant FCCZD] CM cassi:ts " 4 sim ) :
Eﬂ n 0 - tach -
B ABVOD1 - Librarise ! ontactors, starters and similar equipment ¢

E-] ABVSDO - LOP [C] ACCEDD - Control switch classes
&) .:'.E\‘JE:']. Block (O] ACCEDD - Multiple function equipmeant classes
[} AED29 ) Matarial ':;: caca [C] ACC700 - Terminal block dasses

E.I:.I:.I:.I:.I:.I:.I:.I:.I:.E.I:.I:.E.
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CONFINDUSTRIA

1b — Database IEC delle proprieta

-

|| || || o |

=

Domain: Process automalion (Fortests only) *

Open all | Clos= all

d Electnc/electronic components {IEC 51260-4)

EI-S ABADOD - Autormation equipmert

| [E-C3 ABV00O - Characterization Version: 001
- E| ‘B ABADDL - Meacuring instrumant

IE £ ABABAZ - Gauge

|.1:_:| {7 ABAEBS4 - Maacsuring azsembly Prefarred name: Transmitter

E-{C] ABAESS - Sight indicator

-{Z] ABAEGT - Switch

=5 ABATSL - Transmitter Coded name:
1_'| ABATSZ - Acceleromater

Code: ABEAFS

Revision: 02

Synonymous name:

i . Definition: ingtrumeni intended to ransmit a standardized signal th
1_'| ABLATED - Current transmitter

[ ABATEA - Density transmittar Hote: MOTE 1: Atransmitter may also be aquipped with the md|
E-{J ABATEL - Flow transmitter flowmeter, NOTE 3 Atransmitier may also be a compon
ED ABAEDS - Lavel transmiiter R -

1_'| ABMAZZ0 - Power transmitter

ED ABAZZL - Prescure trancmitter Definition source:

El{“_-| ABAES3S - Temperature transmitter

ED ABAEZD - Welocty tranemitter

i - ] ABASAL - Voltage tranemittar Class type: ITEM_CLASS

IH{:lAEmad}.‘ Weight transmittar |
IE {:l ABASAS - Meacsuring instrumant component
¢ {_] ABD340 - Final contral elemernt Requisity of propsriics:

Drawing:

m

Applicable documents:
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Construction Properties Function Performance Properties
Properties
- Length of the Sensor Cell * Threshold Level & Event * Measuring Time
» Diameter of the Sensor Signalling * Filter Time
Cell = Linearisation Curve * Communication Interval
- Sensor Cell Material » Compensating Function » Start up Time
= Weight of the Sensor * Time Stamp Function * Wake up Time
* Dimension of the Housing * Self Calibration - Energy Consumption
= Material of the Housing = Fail Safe Mode eic.
» Vibration Protection = efc. - -
. Local Display Business FTOFIEITIES
etc. * Price
* Delivery Time
= Rebate

Location Properties

* Location of mainboard
= Location of
communication Board
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3 -Digital Factory Database

o _
— Digital Factory Repository )

Controller

Sensor

Neh».rmk

Motor

Software
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. 4 —Rappresentazione virtual plant

""" Digital Factory Repository
\\ ///

relationships

properties

‘l..l..l..l.
views of /

automation
assets
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Struttura del modello definito
Layer 1
Digital factory

Riilas i meta model

Datastructure

Layer 2 Collection of Data

Automation asset Elements

class / Type

Library

Digital Factory Reference Viodel )
Virtual world

Datastructure ' —
' ' Based on
Layer 3 —

Data

Production system Automation
(Current/Future) Asset

Layer 4 Physical World
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Struttura della norma IEC 62832

1.Scope
. Normative References
. Terms
. Overview of the Digital Factory
. Digital Factory Meta Model
. Digital Factory Reference Model
. Digital Factory
. Lifecycle of the Digital Factory
Annex A: UML
Annex B: IEC 61360/ 1ISO13584-42
Annex C: ISO 22745
Annex D: Use Cases

O~NO Ol WM
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5 —Tools e Lifecycle

f } Construction

Lifecycle Configuration Maintenance
Tools
_________________ Virtual
3) Information exchange Inf --a&.e;x—-— &e
between the Tools apd the ———<——7— ————
DFR““ S e Dugital Factory Repository
Dngital Factory
I
L ol | ! [ rEEEEE
2) Establishment of - i  F i
relationships ! A : : i
- [ ] .-IIII

Production System
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Scambio dati Fornire servizi

Comunicazione Diagnostica
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Protocolli di comunicazione

@
Sender Receiver Designation and function of the layers

Interface to application program with application-onented
7 7 Application layer commands (read, write)

Representation (coding) of data for analysis and
b 6 Presentation layer interpretation in the next layer

Establishing and clearing temporary station connections;
5 5 Session layer synchronization of communicating processes

Controlling data transmission for layer 5 (transport errors,
4 4 Transport layer break down into packets)

Establishing and clearing connections, avoiding netwark
3 3 Network layer congestion

Descrption of bus access protocol (Medium Access
2 2 Data-link layer Control, MAC) including data security

Definition of the medium (hardware), coding and speed of
1 1 Physical layer the data transmission

Transmission medium

Definiscono come trasmettere i dati:

- Livello fisico: cavi, segnali elettrici e codifica utilizzata

- Livello Data Link: metodo di accesso, formato telegramma

- Livello Applicazione: servizi resi agli utenti e comandi da e verso il campo
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Profili di comunicazione

Definiscono cosa trasmettere :
- Composizione del frame dei dati utili
- Dati per tipologia di famiglia di dispositivi in campo

Orizzontali Verticali per applicazione

« Per il protocolli « Sicurezza
» Energy saving
« Motion control
« Controllo distribuito
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Controllo

Applicazioni
specifiche

Tecnologia abilitante per
Industry 4.0
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CONFINDUSTRIA

Codice Progetto
@ | CTND1_00163_216744 TECNOLOGIE ABILITANTI APPLICAZIONI INDUSTRIALI

Nuovi metodi di pianificazione, Industria del bianco

Budget monitoraggio, controllo ed analisi Produzione di macchine per

12 MEuro delle fabbriche intelligenti della next imbustamento, confezionamento e

. generation produzioni di stampi in ceramica

Contatti Sistemi avanzati di analisi industriale Produzione di sistemi frenanti per auto

CLUSTER FABBRICA INTELLIGENTE Tecnologie come sensori, elementi di motive

www.fobbricointelligente. it intelligenza embedded e strumenti di Integrazione fra “Virtual World” e “Real

info@fubbricaintelligente.it connettivita distribuita World" per |'ottimizzazione, la
Una piattaforma integrata, modulare e gestione e il monitoring di fabbrica

scalabile per supportare
I'implementazione rapida, efficiente ed
affidabile di soluzioni manifatturiere di
manutenzione preventiva

Sviluppo di dispositivi “smart” e “always
connected”, nonché la realizzazione di
servizi ICT mirati il cui scopo & di
aumentare la “customer satisfaction” e
il benessere degli utenti a breve e
lungo termine

Avanzate metodologie per il prototyping
virtuale insieme a innovativi strumenti
di oftimizzazione, applicati ai prodotti
e ai relativi processi cﬁ produzione con
applicazione nel campo delle
macchine per confezionamento e della
produzione di stampi per sanitari in
ceramica

MENS

Il Cluster Fabbrica Intelligente (CFl)
& parte del sistema italiano dei
Cluster Tecnologici Nazionali
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