DEUTSCHE NORM Juni 2014

DIN EN 62264-2 DI N

ICS 35.240.50 Ersatz fur
DIN EN 62264-2:2008-07
Siehe Anwendungsbeginn

Integration von Unternehmensfiihrungs- und Leitsystemen —
Teil 2: Objekte und Attribute fiir die Integration von
Unternehmensfiihrungs- und Leitsystemen

(IEC 62264-2:2013);

Englische Fassung EN 62264-2:2013

Enterprise-control system integration —

Part 2: Objects and attributes for enterprise-control system integration
(IEC 62264-2:2013);

English version EN 62264-2:2013

Intégration des systémes entreprise-contréle —

Partie 2: Objets et attributs pour I'intégration des systémes de commande d’entreprise
(CEl 62264-2:2013);

Version anglaise EN 62264-2:2013

Gesamtumfang 158 Seiten

DKE Deutsche Kommission Elektrotechnik Elektronik Informationstechnik im DIN und VDE

Docuinents

Document Sharing Hub

Full document details: DIN EN 62264-2:2014-06


http://www.avadocuments.com/doc/din-en-62264-2-2014-06
http://www.avadocuments.com/doc/din-en-62264-2-2014-06

DIN EN 62264-2:2014-06

Anwendungsbeginn

Anwendungsbeginn fir die von CENELEC am 2013-08-01 angenommene Europaische Norm als DIN-Norm
ist 2014-06-01.

Fir DIN EN 62264-2:2008-07 besteht eine Ubergangsfrist bis 2016-08-01.
Nationales Vorwort
Vorausgegangener Norm-Entwurf: E DIN EN 62264-2:2013-11.

Fir dieses Dokument ist das nationale Arbeitsgremium K 931 ,Systemaspekte“ der DKE Deutsche
Kommission Elektrotechnik Elektronik Informationstechnik im DIN und VDE (www.dke.de) zustandig.

Die enthaltene IEC-Publikation wurde vom SC 65E ,Devices and integration in enterprise systems* erarbeitet.

Das IEC-Komitee hat entschieden, dass der Inhalt dieser Publikation bis zu dem Datum (stability date)
unverandert bleiben soll, das auf der IEC-Website unter ,http://webstore.iec.ch® zu dieser Publikation
angegeben ist. Zu diesem Zeitpunkt wird entsprechend der Entscheidung des Komitees die Publikation
bestatigt,

zurlckgezogen,

durch eine Folgeausgabe ersetzt oder

geandert.

Fir den Fall einer undatierten Verweisung im normativen Text (Verweisung auf eine Norm ohne Angabe des
Ausgabedatums und ohne Hinweis auf eine Abschnittsnummer, eine Tabelle, ein Bild usw.) bezieht sich die
Verweisung auf die jeweils neueste gultige Ausgabe der in Bezug genommenen Norm.

Fir den Fall einer datierten Verweisung im normativen Text bezieht sich die Verweisung immer auf die in
Bezug genommene Ausgabe der Norm.

Der Zusammenhang der zitierten Normen mit den entsprechenden Deutschen Normen ergibt sich, soweit ein
Zusammenhang besteht, grundsatzlich Gber die Nummer der entsprechenden IEC-Publikation. Beispiel:
IEC 60068 ist als EN 60068 als Europaische Norm durch CENELEC tUbernommen und als DIN EN 60068 ins
Deutsche Normenwerk aufgenommen.

Das Prasidium des DIN hat mit Prasidialbeschluss 1/2004 festgelegt, dass DIN-Normen, deren Inhalt sich auf
internationale Arbeitsergebnisse der Informationsverarbeitung grindet, unter bestimmten Bedingungen allein
in englischer Sprache veréffentlicht werden dirfen. Diese Bedingungen sind fir die vorliegende Norm erfillt.

Da sich die Benutzer der vorliegenden Norm der englischen Sprache als Fachsprache bedienen, wird die
englische Fassung der EN 62264-2 veroffentlicht. Zu deren Abschnitt 3, der die Begriffe festlegt, wurde eine
Ubersetzung angefertigt und als informativer Nationaler Anhang NA der vorliegenden Norm hinzugefiigt. Fiir
viele der verwendeten Begriffe existieren keine gebrauchlichen deutschen Benennungen, da sich die
deutschen Anwender in der Regel ebenfalls der englischen Benennungen bedienen. Diese Norm steht nicht
in unmittelbarem Zusammenhang mit Rechtsvorschriften und ist nicht als Sicherheitsnorm anzusehen.

Das Original-Dokument enthalt Bilder in Farbe, die in der Papierversion in einer Graustufen-Darstellung
wiedergegeben werden. Elektronische Versionen dieses Dokuments enthalten die Bilder in der originalen
Farbdarstellung.

Es wird auf die Moglichkeit hingewiesen, dass einige Elemente dieses Dokuments Patentrechte berihren

kdnnen. ISO [und/oder] IEC sind nicht daflr verantwortlich, einige oder alle diesbezlglichen Patentrechte zu
identifizieren.
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Anderungen

Gegenliber DIN EN 62264-2:2008-07 wurden folgende Anderungen vorgenommen:

a) Verweisungen auf den neuesten Stand gebracht, insbesondere diejenigen auf den ersten Teil der
Normenreihe IEC 62443;

b) Ergadnzung von Objekt-Modellen fur den Informationsaustausch in den Aktivitdten des
Betriebsmanagements anstatt nur des Produktionsmanagements. Die erganzten Objekt-Modelle sind
Physisches Asset, Betriebsdefinition, Betriebsplanung, Betriebsleistung und Betriebsfahigkeit;

c) Verlagerung der produktionsspezifischen Objekt-Modelle in Anhang A;

d) Verschiebung der UML-Objekt-Modelle aus IEC 62264-1:2003 in die vorliegende Norm, so dass die
Objekt-Modelle und die zugeordnete Attributtabellen nun im selben Dokument stehen;

e) Aufnahme der Hierarchiebereichsobjektdefinition und damit Ersatz des Ortsattributs;
f)  Aufnahme eines Wertetypabschnitts, um den Austausch von nicht-einfachen Wertetypen zu definieren;

g) Definition einfacher Wertetypen unter Verwendung der ISO 15000-5.
Friihere Ausgaben

DIN EN 62264-2: 2008-07

Nationaler Anhang NA
(informativ)

3.1 Begriffe
Far die Anwendung dieses Dokuments gelten die Begriffe nach IEC 62264-1 und die folgenden Begriffe.

3141

Ausriistungsklasse

(en: equipment class)

Gruppierung von rollenbasierter Ausriistung mit gleichartigen Eigenschaften

31.2

Ereignis

(en: event)

Reprasentation eines angeforderten oder nicht angeforderten Fakts, der eine Zustandsanderung im
Unternehmen anzeigt

313

Ort

(en: location)

Teil eines Informationsaustausches, der durch ein Element der Ausriistungshierarchie identifiziert ist

BEISPIEL Es kann die Vereinbarung bestehen, dass nur der ,Bereich“-Name als Teil der ausgetauschten Information
geliefert wird, weil Werk und Unternehmen implizit durch das Nachrichtensystem definiert sind.

31.4

Materialklasse

(en: material class)

Gruppierung von Material mit gleichartigen Eigenschaften
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3.1.5

Materiallos oder -charge

(en: material lot)

eindeutig identifizierbare Menge eines Materials

Anmerkung 1 zum Begriff. Es beschreibt die tatsachliche oder geplante Gesamtmenge oder die verfligbare Menge an
Material, dessen aktuellen Zustand und seine spezifischen Eigenschaften.

3.1.6

Materialdefinition

(en: material definition)

Definition der Eigenschaften einer Substanz

Anmerkung 1 zum Begriff: Dies beinhaltet Materialien, die als Rohmaterial, Zwischenprodukt, Fertigprodukt oder
Verbrauchsmaterial bezeichnet werden.

31.7

Materialgebinde

(en: material sublot)

eindeutig identifizierbare Untermenge eines Materialloses/einer Materialcharge

Anmerkung 1 zum Begriff.: Das kann eine einzelne Einheit sein.

3.1.8

Personenklasse

(en: personnel class)

Gruppierung von Personen mit gleichartigen Eigenschaften

3.1.9

Produkt

(en: product)

gewinschtes Ergebnis oder Nebenprodukt der Prozesse eines Unternehmens

Anmerkung 1 zum Begriff:  Aus der Geschaftsperspektive kann dies ein Zwischen- oder Endprodukt sein.

Anmerkung 2 zum Begriff:  In 1SO 10303-1 auch definiert als: eine Substanz, die durch einen natirlichen oder
kunstlichen Prozess produziert wurde.

3.1.10

Eigenschaft

(en: property)

ausfluhrungsspezifische Charakteristik einer Einheit/eines Objekts
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This European Standard was approved by CENELEC on 2013-08-01. CENELEC members are bound to
comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on
application to the CEN-CENELEC Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other
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© 2013 CENELEC -  All rights of exploitation in any form and by any means reserved worldwide for CENELEC members.
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Foreword

The text of document 65E/290/FDIS, future edition 2 of IEC 62264-2, prepared by SC 65E "Devices
and integration in enterprise systems" of IEC/TC 65 "Industrial-process measurement, control and
automation"” and by ISO/TC 184/SC5 "Interoperability, integration and architectures for enterprise
systems and automation applications" was submitted to the IEC-CENELEC parallel vote and
approved by CENELEC as EN 62264-2:2013.

The following dates are fixed:

e latest date by which the document has to  (dop) 2014-05-01
be implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2016-08-01
standards conflicting with the
document have to be withdrawn

This document supersedes EN 62264-2:2008.

EN 62264-2:2013 includes the following significant technical changes with respect to
EN 62264-2:2008:

a) update of the first edition;

b) addition of object models for exchange information used in manufacturing operations
management activities, instead of just production operations management actives. The added
object models were physical asset, operations definition, operations schedule, operations
performance, and operations capability;

c) displacement of the production specific object models in Annex A;

d) displacement of the UML object models that were in EN 62264-1:2008 into this standard so that
the object models and the associated attribute tables were available in the same document;

e) addition of the Hierarchy scope object definition to replace the Location attribute used in the
previous edition;

f) addition of a value type section to define the exchange of non-simple value types;

g) definition of simple value types were defined using the 1ISO 15000-5.

Attention is drawn to the possibility that some of the elements of this document may be the subject
of patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

Endorsement notice

The text of the International Standard IEC 62264-2:2013 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

IEC 61512-1 NOTE Harmonised as EN 61512-1.
1ISO 19439 NOTE Harmonised as EN ISO 19439.
ISO 19440 NOTE Harmonised as EN ISO 19440.
Documents
2 Document Sharing Hub

Full document details: DIN EN 62264-2:2014-06


http://www.avadocuments.com/doc/din-en-62264-2-2014-06
http://www.avadocuments.com/doc/din-en-62264-2-2014-06

DIN EN 62264-2:2014-06
EN 62264-2:2013

CONTENTS

INTRODUGCTION . ..ttt ettt e e e e e e e e e e e e e e et e e e e e eneeens 10
S Yo oY o 1= X PP 11
2 NOIMALIVE FEIEIENCES .. et et e e e 11
3 Terms, definitions and abbreviations ... ... 11
3.1 Terms and definitionNs ... 11

3.2 ADDrEVIAtiONS o 12

4  Production operations models and generic operations models ...............ocoo 12
4.1 Information MOAEIS ... e 12

4.2 General modeling information ....... ... 14
4.3 Extensibility of attributes through properties ..., 14

4.4  Object MOl StTUCIUIE .. ..o e 15
4.5 Explanation of tables ... 15
4.5.1 Tables of attributes ... ..o 15

4.5.2 Objectidentification ... 15

45,3 DAt fY P S e 16

4.5.4 Presentation of eXxamples ... 16

4.5.5 ReferenCes 10 rESOUICES ..ouinitii et 17

4.5.6 Object relationships ........oouiiiiiiii 18

4.6 Relationship of MOdels ... 18

4.7 HiIerarChy SCOPE oo 19

4.8 VaAlUB Y PO et 19
4.8.1  VaAlUB USE oottt 19

4.8.2  ValUe SYNTAX ..t 20

4.8.3 SimMpPle Value tYPeS ... 20

4.8.4  UnNit Of MEASUIE ..oiiiitiit e e 20

4.8.5  Array ValUe tyPesS oot 21

4.8.6 RaANge ValUe tYPeS . oo 21

4.8.7 SEries ValU fYPES .oouiitiitiii i 21

4.8.8 Structured value tyPes ... 21

5 Common ObJeCt MOAEIS ... e 22
5.1 Personnel information ... ... 22
511 Personnel Model ... ... 22

5.1.2  PersONNEl Class ..o 22

5.1.3 Personnel Class Property . ..o 23

Lot I Y =T o o 24

5,15  PeISON PrOPEITY e 24

5.1.6 Qualification test specification ..o 25

5.1.7 Qualification test result ..o 26

5.2 Role based equipment information ... 27
5.2.1 Role based equipment model ... 27

5.2.2 EQUIPMENT Class .o e 27

5.2.3 Equipment Class Property . ..o 28

5.2.4  EQUIPM N e 29

5.2.5 EQUIPMENT ProPerty ..o e 29

5.2.6 Equipment capability test specification ...............cooiiiiii 30

5.2.7 Equipment capability test result............ooi 31

Documents
Document Sharing Hub

Full document details: DIN EN 62264-2:2014-06


http://www.avadocuments.com/doc/din-en-62264-2-2014-06
http://www.avadocuments.com/doc/din-en-62264-2-2014-06

DIN EN 62264-2:2014-06
EN 62264-2:2013

5.3 Physical asset information ... 32
5.3.1 Physical asset model ... 32

5.3.2  Physical @SSetl ... 33

5.3.3 Physical asset property ... ..o 34

5.3.4 Physical @Sset Class. ... 34

5.3.5 Physical asset class property .......ccooiiiiiiiii 35

5.3.6 Physical asset capability test specification...............c.ccoooi 35

5.3.7 Physical asset capability test result............coooiii 36

5.3.8 Equipment asset Mapping .....ooiiiiiii 37

5.4  Material information ... . ... 37
5.4.1 Material model .. ... 37

5.4.2  Material Class ..o 38

5.4.3 Material class Property .. ..o e 39

5.4.4 Material definition ... ... 40

5.4.5 Material definition property......ccoooiiiiii 41

5.4.6 Material [0t ... 41

5.4.7 Material 1ot Property ... 43

5.4.8 Material sublot.... ..o 44

5.4.9 Material test specification..........ccooiiiiiii 45
5.4.10 Material test result ... .o 46
5411 ASSEMDIIES ..ot 47

5.5 Process segment information ..ot 48
5.5.1 Process segment MOdel........oouiiiiiiiiii e 48

5.5.2  ProCess SEOMENT ... ..o 49

5.5.3 Personnel segment specification ... 50

5.5.4 Personnel segment specification property.........cc.cooiiiiiiiiiiii 51

5.5.5 Equipment segment specification ..o 52

5.5.6 Equipment segment specification property...........cooiiiii 52

5.5.7 Material segment specification ..o 53

5.5.8 Material segment specification property..........cccooiviiiiiiiiiiii 54

5.5.9 Physical asset segment specification..............cooiiiiiiiii 55
5.5.10 Physical asset segment specification property ..........cooooiiiii. 55
5.5.11 Process segment parameter.........c.oviiiiiiiii e 56
5.5.12 Process segment dependencCy ........covuiuiiiiuiiiii e 56

5.6 Containers, tools and SOftWare..........ooirinii 58
58,1  CONIAIN IS o et 58

DB, T 00l et 58

B5.6.3 SO IWaAIE ..o 58

6 Operations management information.............cooiiiiiiiii 58
6.1 Operations definition information ... 58
6.1.1 Operations definition model...............cooiiii 58

6.1.2 Operations definition ... ... 59

6.1.3 Operations material bill ..., 60

6.1.4 Operations material bill item ... ... 61

6.1.5 Operations Segment... ..o 62

6.1.6 Parameter specification...........cooiiiiiiii 63

6.1.7 Personnel specification ..o 64

6.1.8 Personnel specification property ..........coooiiiiiiiii 65

Documents
4 Document Sharing Hub

Full document details: DIN EN 62264-2:2014-06


http://www.avadocuments.com/doc/din-en-62264-2-2014-06
http://www.avadocuments.com/doc/din-en-62264-2-2014-06

DIN EN 62264-2:2014-06
EN 62264-2:2013

6.1.9 Equipment specification ... 65
6.1.10 Equipment specification property ..o 66
6.1.11 Physical asset specification.............cooiiiiiiii 67
6.1.12 Physical asset specification property ..o, 68
6.1.13 Material specification ..ot 68
6.1.14 Material specification property ... 69
6.1.15 Operations segment dependencCy ........oooiiiiiiiiiiiiii e 70
6.2 Operations schedule information ... 71
6.2.1 Operations schedule model ... 71
6.2.2 Operations sSChedule ... 72
6.2.3  Operations reqUEST ... 74
6.2.4 Segment reqQUITEMENT. ... .. 75
6.2.5 Segment Parameter.. ..ot 76
6.2.6 Personnel reqUIiremMent ... ....oooiiiiiii 77
6.2.7 Personnel requirement property ........oooiii i 78
6.2.8 Equipment requUIremMent .. .. ..o 79
6.2.9 Equipment requirement property.......ccouiiiiiiiiiiii e 80
6.2.10 Physical asset requirement ........ ..o 81
6.2.11 Physical asset requirement property........ccoooiiiiiiiiiiiii 83
6.2.12 Material requUIiremMent . ... .o e 83
6.2.13 Material requirement ProPerty.......coovie it 85
6.2.14 Requested Segment r€SPONSE ...t 86
6.3 Operations performance information ... 86
6.3.1 Operations performance model............oooiiiiiiiiiiii 86
6.3.2 Operations performanCe...........coooiiiiiii e 87
6.3.3  Operations rESPONSE .. ..ttt 87
6.3.4  SEOMENT FESPONSE «.iiiit ittt 88
6.3.5  Segment data ... 90
6.3.6 Personnel actual..........ooooiiiiiii 90
6.3.7 Personnel actual property ... 91
6.3.8 Equipment actual ..o 92
6.3.9 Equipment actual property. ... ..o 93
6.3.10 Physical asset actual ... 93
6.3.11 Physical asset actual property ... ..o 94
6.3.12 Material actual ..o 95
6.3.13 Material actual PropPerty. ... 96
6.4 Operations capability information ... 97
6.4.1 Operations capability model ... 97
6.4.2 Operations capability .........ccooiiiiii 98
6.4.3 Personnel capability ..o 99
6.4.4 Personnel capability property ..o 100
6.4.5 Equipment capability ...... ..o 101
6.4.6 Equipment capability property ..o 102
6.4.7 Physical asset capability ........ccoooiiiiiii 103
6.4.8 Physical asset capability property.........coooiiiii 104
6.4.9 Material capability ..o 105
6.4.10 Material capability property ..o 107
6.5 Process segment capability information..............ooo 108
6.5.1 Process segment capability model.............oo 108
Documents

Document Sharin@ Hub

Full document details: DIN EN 62264-2:2014-06


http://www.avadocuments.com/doc/din-en-62264-2-2014-06
http://www.avadocuments.com/doc/din-en-62264-2-2014-06

DIN EN 62264-2:2014-06
EN 62264-2:2013

6.5.2 Process segment capability..........coooiii 109
7 Object model inter-relationsShips...... ..o 110
8 LISt Of OB OOt e 112
O COMPIIANCE .o e e 115
Annex A (normative) Production specific information ..o, 116
Annex B (informative) Use and examples ........oiiiiiiiii e 123
Annex C (informative) Example data sets ... 131
Annex D (informative) Questions and answers about object use ..............ccocoiiiiiin 138
Annex E (informative) Logical information flows............cooiiiiiiii 151
=T o 1o Yo | =T o 2 /2P 153
Annex ZA (normative) Normative references to international publications
with their corresponding European publications............cooiiiiiiiii 154
Figure 1 — Production operations management information models................o.cooiviiiinin. 13
Figure 2 — Operations information models for operations management...................cc.coeen. 14
Figure 3 — Detailed resource relationship in models............cooiiiii i, 17
Figure 4 — Hierarchy SCOPe MOl ... ... e 19
Figure 5 — Personnel MOl ... ... e 22
Figure 6 — Role based equipment model ..... ... 27
Figure 7 — Physical asset MOdEl.. ... 32
Figure 8 — Physical asset and equipment relationship.............cooi 33
Figure 9 — Material MOdel . ... e 38
Figure 10 — Example of a material with an assembly..............o 48
Figure 11 — Process segment model ... ..o 49
Figure 12 — Segment dependency eXampPles ..ot 57
Figure 13 — Operations definition model ... 59
Figure 14 — Operations schedule model ...... ... 72
Figure 15 — Operations performance Model...........coiiiiiiiiiiii e 86
Figure 16 — Operations capability Model............cooiiiiii e 98
Figure 17 — Process segment capability object model............oooiiiiiiiii 108
Figure 18 — Object model inter-relationsShips ... ..o 110
Figure A.1 — Product definition model............ooiiiiii e 116
Figure A.2 — Production schedule model ...... ... 119
Figure A.3 — Production performance model.............ooiiiiiiiiii e 120
Figure A.4 — Production capability model........ ..o 122
Figure B.1 — Personnel Model ... ... e 124
Figure B.2 — Instances of @ Person ClassS ... ..oiuiiiiiiiiii e 125
Figure B.3 — UML model for class and class properties..........ccocoviiiiiiiiiiiiiceeeee 125
FIigure B.4 — Class PrO Iy ..t 126
Figure B.5 — Instances of @ person properti€s ........co.oviiiiiiiiiiiiiii e 126
Figure B.6 — Instances of person and person properties .........ccccoeiiiiiiiiiiiiinei e 126
Figure B.7 — XML schema for a person object ... 128
Figure B.8 — XML schema for person properties ..........cooooiiiiiiiiiiii e 129
Documents
6 Document Sharing Hub

Full document details: DIN EN 62264-2:2014-06


http://www.avadocuments.com/doc/din-en-62264-2-2014-06
http://www.avadocuments.com/doc/din-en-62264-2-2014-06

DIN EN 62264-2:2014-06
EN 62264-2:2013

Figure B.9 — Example of person and person property........coocooiiiiiiiiiiineii e 129
Figure B.10 — Example of person class information...............coooiiiiiiiii e, 129
Figure B.11 — Adaptor to map different property IDs and values..............ccocoeiiiiiiininnnnn. 130
Figure D.1 — Class and property IDs used to identify elements.............cooiiin, 141
Figure D.2 — A property defining overlapping subsets of the capability ............................... 142
Figure D.3 — Routing for @ ProduUCT ..o e 143
Figure D.4 — Routing with co-products and material dependencies.............ccccooiiiiiiininann. 144
Figure D.5 — Product and process capability relationships...........c..cooiiii, 144
Figure D.6 — Time-based dependencCies ....... ..o 146
Figure D.7 — Mixed operation @Xample ... 149
Figure E.1 — Enterprise to manufacturing system logical information flows ......................... 151
Figure E.2 — Logical information flows among multiple systems ...........ccocoiiiiiinnn, 152
Table 1 — UML NOtation USEd ... e 15
Table 2 — EXample 1able ... 16
Table 3 — Attributes of hierarchy SCOPe ..o 19
Table 4 — Commonly used CCTS types for exchange..........ccooviiiiiiiiiiici e 20
Table 5 — Attributes of personnel Class ..........oiuiiiiiiiii e 23
Table 6 — Attributes of personnel Class Property ... 23
Table 7 — Attributes Of PErSON ... e 24
Table 8 — Attributes Of PErson ProPertY .. ... 25
Table 9 — Attributes of qualification test specification.................cooii 25
Table 10 — Attributes of qualification testresult ..., 26
Table 11 — Attributes of eqUIPMENT ClaSS ... 28
Table 12 — Attributes of equipment class pProperty.... ... 28
Table 13 — Attributes of @QUIPMENT ... ... e 29
Table 14 — Attributes of equipment Property ..o 30
Table 15 — Attributes of equipment capability test specification ....................s 31
Table 16 — Attributes of equipment capability test result .............coooiiiiii i 31
Table 17 — Attributes of physical @sset ........c.oiviiiii e 33
Table 18 — Attributes of physical asset property... ... 34
Table 19 — Attributes of physical asset Class ........coiiiiiii 35
Table 20 — Attributes of physical asset class property ... 35
Table 21 — Attributes of physical asset capability test specification ...................ccooo. 36
Table 22 — Attributes of physical asset capability testresult.............oooii 36
Table 23 — Attributes of equipment asset MappPiNg........oooiiii i 37
Table 24 — Attributes of material Class........coiiiiiiii e 38
Table 25 — Attributes of material class Property .......c.oo i 40
Table 26 — Attributes of material definition............ooo 40
Table 27 — Attributes of material definition property ... 41
Table 28 — Attributes of material 10t...... ... 42
Table 29 — Attributes of material ot Property .........ooiiiii 44
Table 30 — Attributes of material sublot ... 45
Documents

Document Sharind Hub

Full document details: DIN EN 62264-2:2014-06


http://www.avadocuments.com/doc/din-en-62264-2-2014-06
http://www.avadocuments.com/doc/din-en-62264-2-2014-06

DIN EN 62264-2:2014-06
EN 62264-2:2013

Table 31 — Attributes of material test specification..............cooii 46
Table 32 — Attributes of material test result ... 47
Table 33 — Attributes of process segment..... ... 50
Table 34 — Attributes of personnel segment specification...............oooiii 51
Table 35 — Attributes of personnel segment specification property ...........c.coooviiiiiiiiiinnnnn. 51
Table 36 — Attributes of equipment segment specification..............c.cooiiiii, 52
Table 37 — Attributes of equipment segment specification property .........cc.ccooiiiiiiiiiinnnn. 53
Table 38 — Attributes of material segment specification ... 53
Table 39 — Attributes of material segment specification property..........ccccoooiiiiiiiiiiinnnn. 55
Table 40 — Attributes of physical asset segment specification ..............c.cooooi, 55
Table 41 — Attributes of physical asset segment specification property.............coooiiiiiiinn. 56
Table 42 — Attributes of process segment parameter ..., 56
Table 43 — Attributes of process segment dependencCy ..........cooeiiiiiiiiiiiiiiii e 57
Table 44 — Attributes of operations definition..............c.ooiiii 60
Table 45 — Attributes of operations material bill ... 61
Table 46 — Attributes of operations material bill item.............o 61
Table 47 — Attributes of operations segment...... ... 62
Table 48 — Attributes of parameter specification ...............ooooiiiii 64
Table 49 — Attributes of personnel specification............coooi i, 64
Table 50 — Attributes of personnel specification property .........c.cooiiiiiiiii 65
Table 51 — Attributes of equipment specification..................oo 66
Table 52 — Attributes of equipment specification property ..o 67
Table 53 — Attributes of physical asset specification.............coooiiiii 67
Table 54 — Attributes of physical asset specification property ..o, 68
Table 55 — Attributes of material specification ... 69
Table 56 — Attributes of material specification property........c.ccooiiiiiii . 70
Table 57 — Attributes of operations segment dependency ..........ccoooiiiiiiiiiiiiii e, 70
Table 58 — Attributes of operations schedule ... 73
Table 59 — Attributes of operations reqUEst ..........coiuiiiiii i 74
Table 60 — Attributes of segment requirement ..o 76
Table 61 — Attributes of segment parameter ... 77
Table 62 — Attributes of personnel requirement ... 78
Table 63 — Attributes of personnel requirement property ..o 79
Table 64 — Attributes of equipment requUIremMent.............coooiiiiiiiii e 80
Table 65 — Attributes of equipment requirement property ........ccooviiiiiiiiiiiii e 81
Table 66 — Attributes of physical asset requirement..............o i 82
Table 67 — Attributes of physical asset requirement property .........c.cooiiiiiiiiiiiiiiiee, 83
Table 68 — Attributes of material requirement ... 84
Table 69 — Attributes of material requirement property.........cooooiiiiiiiiiiii 85
Table 70 — Attributes of operations performance. ... 87
Table 71 — Attributes of operations reSPONSE. ... ..o 88
Table 72 — Attributes of SEgMENT FESPONSE ... ..t e 89
Table 73 — Attributes of segment data ... 90
Documents
8 Document Sharing Hub

Full document details: DIN EN 62264-2:2014-06


http://www.avadocuments.com/doc/din-en-62264-2-2014-06
http://www.avadocuments.com/doc/din-en-62264-2-2014-06

DIN EN 62264-2:2014-06
EN 62264-2:2013

Table 74 — Attributes of personnel actual............cooiii i 91
Table 75 — Attributes of personnel actual property .........coooiiiiiiiii i 91
Table 76 — Attributes of equipment actual............ooiiii 92
Table 77 — Attributes of equipment actual property ... ..o 93
Table 78 — Attributes of physical asset actual ... 94
Table 79 — Attributes of physical asset actual property .........ccoooiiiiiiiiiii 94
Table 80 — Attributes of material actual ..o 95
Table 81 — Attributes of material actual property ..o 97
Table 82 — Attributes of operations capability ... 98
Table 83 — Attributes of personnel capability ...........cooiiiiiii 99
Table 84 — Attributes of personnel capability property ..o, 101
Table 85 — Attributes of equipment capability...........cooiiiii 101
Table 86 — Attributes of equipment capability property ... ..o 103
Table 87 — Attributes of physical asset capability..........cccooiiiiii 103
Table 88 — Attributes of physical asset capability property ..o, 105
Table 89 — Attributes of material capability ... 106
Table 90 — Attributes of material capability property.........coooii i 107
Table 91 — Attributes of process segment capability ..........cooooiiiiiiii 109
Table 92 — Model cross-reference (1 0f 2) ..o 111
Table 93 — Common resource ObJECtS (T OF 4)... i 112
Table B.1 — Attributes Of PersON ... 124
Table B.2 — Database structure for Person .........oo.iiiiiii i 127
Table B.3 — Database structure for person property ..., 127
Table B.4 — Database for person with data ..., 127
Table B.5 — Database for person property with data...............o 128
Table D.1 — Definition of SEgmMeNnt tyPes ... 140
Table D.2 — Examples of materials and equipment...........ooiiiiiiiiii e, 147
Table D.3 — Equipment and physical @aSSets...... ..o 148
Documents

Document Sharin§ Hub

Full document details: DIN EN 62264-2:2014-06


http://www.avadocuments.com/doc/din-en-62264-2-2014-06
http://www.avadocuments.com/doc/din-en-62264-2-2014-06

DIN EN 62264-2:2014-06
EN 62264-2:2013

INTRODUCTION

This part of IEC 62264 further defines formal object models for exchange information described in
IEC 62264-1 using UML object models, tables of attributes, and examples. The models and
terminology defined in this part of IEC 62264:

a) emphasize good integration practices of control systems with enterprise systems during the
entire life cycle of the systems;

b) can be used to improve existing integration capability of manufacturing control systems with
enterprise systems; and

c) can be applied regardless of the degree of automation.

Specifically, this part of IEC 62264 provides a standard terminology and a consistent set of concepts
and models for integrating control systems with enterprise systems that will improve communications
between all parties involved. Benefits produced will:

a) reduce the user’s time to reach full production levels for new products;

b) enable vendors to supply appropriate tools for implementing integration of control systems to
enterprise systems;

c) enable users to better identify their needs;

d) reduce the cost of automating manufacturing processes;
e) optimize supply chains; and

f) reduce life-cycle engineering efforts.

This standard may be used to reduce the effort associated with implementing new product offerings.
The goal is to have enterprise systems and control systems that interoperate and easily integrate.

It is not the intent of the standards to:

a) suggest that there is only one way of implementing integration of control systems to enterprise
systems;

b) force users to abandon their current way of handling integration; or
c) restrict development in the area of integration of control systems to enterprise systems.
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ENTERPRISE-CONTROL SYSTEM INTEGRATION -

Part 2: Objects and attributes for enterprise-control system integration

1 Scope

This part of IEC 62264 specifies generic interface content exchanged between manufacturing control
functions and other enterprise functions. The interface considered is between Level 3 manufacturing
systems and Level 4 business systems in the hierarchical model defined in IEC 62264-1. The goal is
to reduce the risk, cost, and errors associated with implementing the interface.

Since this standard covers many domains, and there are many different standards in those domains,
the semantics of this standard are described at a level intended to enable the other standards to be
mapped to these semantics. To this end this standard defines a set of elements contained in the
generic interface, together with a mechanism for extending those elements for implementations.

The scope of IEC 62264-2 is limited to the definition of object models and attributes of the
exchanged information defined in IEC 62264-1.

This part of IEC 62264 standard does not define attributes to represent the object relationships.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

IEC 62264-1, Enterprise-control system integration — Part 1: Models and terminology

ISO/IEC 19501, Information technology — Open Distributed Processing — Unified Modeling Language
(UML) Version 1.4.2

3 Terms, definitions and abbreviations

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62264-1, as well as the
following apply.

3.1.1
equipment class
grouping of role based equipment with similar characteristics

3.1.2
event
representation of a solicited or unsolicited fact indicating a state change in the enterprise

3.1.3
location
scope of exchanged information as identified by an element of the equipment hierarchy
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EXAMPLE There can be an agreement to only supply an “Area” name for exchanged information, because the site and
enterprise are implicitly defined through the messaging system

3.1.4
material class
grouping of materials with similar characteristics

3.15
material lot
uniquely identifiable amount of a material

Note 1 to entry: It describes the actual or planned total quantity or amount of material available, its current state, and its
specific property values.

3.1.6
material definition
definition of the properties for a substance

Note 1 to entry: This includes material that can be identified as raw, intermediate, final material, or consumable.

3.1.7
material sublot
uniquely identifiable subset of a material lot

Note 1 to entry: This can be a single item.

3.1.8
personnel class
grouping of persons with similar characteristics

3.1.9
product
desired output or by-product of the processes of an enterprise

Note 1 to entry: A product can be an intermediate product or end product from a business perspective.

Note 2 to entry: Also defined in ISO 10303-1 as: a substance produced by a natural or artificial process.

3.1.10
property
implementation specific characteristic of an entity

3.2 Abbreviations

For purposes of this standard the following abbreviations apply.
MOM Manufacturing Operations Management

UML Unified Modeling Language

4 Production operations models and generic operations models

4.1 Information models

Common objects used in information exchange that relate to personnel, equipment, physical assets,
and material are defined in Clause 5.

The information described in IEC 62264-1 for production operations management are represented in
the production schedule model, the production performance model, product definition model, and the
production capability models, as shown in Figure 1. These objects are defined in Annex A.
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Represented in the production schedule model Represented in the production performance model

Production | Maintenance  Quality test Inventory
performance| performance performance performance

(=

Production
schedule

Maintenance  Quality test Inventory
schedule schedule schedule

L=

Maintenance
operations

Production
operations

Quality
operations

Inventory
operations

Product Maintenance  Quality test Inventory Production | Maintenance  Quality test Inventory
definition definition definition definition capability capability capability capability
Represented in the production definition model Represented in the production capability model

Figure 1 — Production operations management information models

A generic operations management information model is used to represent the information from other
operations management areas which may be exchanged when more than production information is
required. This is illustrated in Figure 2. These objects are defined in Clause 6.
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Represented in the operations schedule model Represented in the operations performance model
Production  Maintenance  Quality test Inventory Production Maintenance  Quality test Inventory
schedule schedule schedule schedule performance performance performance performance

Production i Quality Inventory

operations operations operations

Product Maintenance  Quality test Inventory Production ~ Maintenance  Quality test Inventory
definition definition definition definition capability capability capability capability
Represented in the operations definition model Represented in the operations capability model

Figure 2 — Operations information models for operations management

4.2 General modeling information

This subclause describes the object models and attributes for information exchanged in enterprise-
control system integration. The attributes are part of the definition of terms.

In this standard, the word “class” used as part of an object definition name is to be considered as a
category, not as a “class” in the UML specification.

EXAMPLE “Personnel class” is to be considered a “personnel category”, in the sense of distinguishing between the
kinds of personnel in the real world.

A minimum set of industry-independent information has been defined as attributes. However, values
for all attributes may not be required depending on the actual usage of the models. If additional
information, including industry- and application-specific information, is needed, it shall be presented
as property objects. This mechanism is the extension capability referenced in the Scope of this
standard. This solution increases the usability through the use of standard attributes, and allows
flexibility and extensibility through the use of properties. This was included to make the standard as
widely applicable as practical.

4.3 Extensibility of attributes through properties

For particular applications the objects defined in the object models will need to be extended through
the addition of attributes to object class definitions. Accordingly this standard provides for attributes
that are application or industry specific, to be modeled in terms of properties and represented in
property classes in the model. For example, the personnel class property would be used to define
application or industry specific attributes for personnel classes, and person property would be used
to contain instance values for the properties.
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4.4 Object model structure

The object models are depicted using the Unified Modeling Language (UML) notational methodology,
as defined in ISO/IEC 19501.

Table 1 defines the UML notations used in the object diagrams.

Table 1 — UML notation used

Symbol Definition

Defines a package, a collection of object models, state models,
use cases, and other UML models. Packages are general-purpose
grouping mechanisms used to organize semantically related model
Package elements. In this document a package is used to specify an
external model, such as a production rule model, or a reference to
another part of the model.

Represents a UML class of objects, each with the same types of
Class attributes. Each object is uniquely identifiable or enumerable. No
operations or methods are listed for the classes.

An association between elements of a class and elements of
Role 1.1 another or the same class. Each association is identified. Can
o.n Associaion Name have the expected number or range of members of the subclass,
when ‘n’ indicates an indeterminate number. For example, 0..n
means that zero or more members of the subclass can exist.

Generalization (arrow points to the super class) shows that an
element of the class is a specialized type of the super class.

Is A Type Of
TTTSTTT TS '> Dependence is a weak association that shows that a modeling
depends on element depends on another modeling element. The item at the
tail depends on the item at the head of the relationship.
- Aggregation (made up of) shows that an element of the class is
Is an aggregation of made up of elements of other classes.

‘ Composite shows a strong form of aggregation, which requires
Is a composite of that a part instance be included in at most one composite at a time
and that the composite object has sole responsibility for
disposition of its parts.

4.5 Explanation of tables
4.51 Tables of attributes

This subclause gives the meaning of the attribute tables. This includes a listing of the object
identification, data types, and presentation of the examples in the tables.

All attributes in the tables shall be considered optional, except where specified as required in the
attribute description.

4.5.2 Object identification

Many objects in the information model require unique identifications (IDs). These IDs shall be unique
within the scope of the exchanged information. This may require translations:

— from the internal ID of the source system to the interface content ID,

— from the interface content ID to the internal ID of the target system.
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EXAMPLE A unit can be identified as “X6777” in the interface content, as resource “R100011” in the business system,
and as “East Side Reactor” in the control system.

A unique identification set shall be agreed to in order to exchange information.

The object IDs are used only to identify objects within related exchanged information sets. The
object ID attributes are not global object IDs or database index attributes.

Generally, objects that are elements of aggregations, and are not referenced elsewhere in the model,
do not require unique IDs.

4.5.3 Data types

The attributes presented are abstract representations, without any specific data type specified. A
specific implementation will show how the information is represented.

EXAMPLE 1
implementation.

An attribute can be represented as a string in one implementation and as a numeric value in another

EXAMPLE 2 A date/time value can be represented in ISO standard format in one implementation and in Julian
calendar format in another. Attributes for date or time can contain values for a date, a date and time or a time value, the
standard does not enforce the value semantics. Each implementation will have to negotiate the value semantics.

EXAMPLE 3 An object or attribute relationship can be represented by key fields in data base tables, or by
parent/child elements in an XML by nested hierarchy.

4.5.4 Presentation of examples

Examples are included with each attribute given. Examples are presented for each of the main
operations categories defined in IEC 62264-1. See Table 2 below for how the example rows and
columns are used.

Table 2 — Example table

Attribute Description Production Maintenance Quality Inventory
name example example example examples
Name of first | Description of first attribute Production Maintenance Quality Inventory
attribute example example example example
Name of Description of second attribute Production Maintenance Quality Inventory
second example example example example
attribute
Name of Description of third attribute Production Maintenance Quality Inventory
third example example example example
attribute

When an example value is a set of values, or a member of a set of values, the set of values is given
within a set of braces, {}.

The examples are purely fictional. They are provided to further describe attributes in the model. No
attempt was made to make the examples complete or representative of any manufacturing
enterprise.

NOTE 1 Within a table the columns for Production, Maintenance, Quality and Inventory can be examples where the four
operations management categories are coordinated or they can be separate examples. For example when one system is
coordinating multiple operations management categories the IDs used in each column can be the same. When different
systems coordinate multiple operations management categories the IDs can be different. Example attributes are meant to
be illustrative, and do not imply requirements.

NOTE 2 Time and date attributes can illustrate a general or specific time horizon. For example a yearly or quarterly plan
can use general dates with no specific time, while a detailed schedule can include a specific time stamp down to the
minute.

Data resolution for the examples will be fit for purpose, which means that each implementation will
negotiate the appropriate resolution required for each attribute.
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NOTE 3 When (not applicable) is used as an example this is only illustrative that there is not a value for this attribute in
this example. It does not imply there can never be a value. This is also true when all four columns contain (not applicable).

4.5.5 References to resources

The models used to document a reference to a resource, in another package, using the class or
instance, with additional optional specification using properties, are not fully illustrated in the object
model figures. This relationship is not conformant to the Unified Modeling Language (UML) modeling
methodology, but was used to keep the diagrams simpler. Figure 3 below illustrates how it is
currently presented, on the left side, and how it could be more accurately modeled in UML on the
right side. UML was used in this standard as a visualization method and not meant to describe
implementations. The simplified relationship diagram method is used for the following objects and
their relationship to another package:

Personnel Capability Equipment Capability
Material Capability Personnel Segment Capability
Equipment Segment Capability Material Segment Capability
Physical Asset Capability Physical Asset Segment Capability
Personnel Segment Specification Equipment Segment Specification
Material Segment Specification Physical Asset Segment Specification
Personnel Specification Equipment Specification
Material Specification Physical Asset Specification
Personnel Requirement Equipment Requirement
Material Requirement Physical Asset Requirement
Personnel Actual Equipment Actual
Material Actual Physical Asset Actual
Resource
Capability
3¢ 3¢
- g8 on (88
esource R Resource g . :
P 23 =23 ' Note: The I
Capability 52 C;‘Dezpabiltity 5 & E correspondence i
roperty i relationship is defined !
on on i through one and only 1
= q Lo i one of four '
0.n °5 b g ! relationships A, Aand |
Resource -l ¢ @é .-. ! B,C,orCandD. |
Capability ‘IA g-g B g c: e e
Property Mo = 3| E, R
: > R
0..n ! Corresponds 0.1 ‘B ‘D) 10.n
1 to element in Al '~
! Resource 0..n 0..1 Resource
; 1.1 Category Definition Dgfined Definition
by
Resource
Model
0..n 0.n
Simplified relationshi Pt S LR
p p Category DU esource
model Property Maps to Property
Detailed relationship
model

Figure 3 — Detailed resource relationship in models
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The correspondence relationship is determined through one and only one of four possible
relationships:

1) to the resource category definition;

2) to the resource category definition and resource category property;

3) to the resource definition;

4) to the resource definition and resource property.
In the model above the term resource category indicates: personnel class, equipment class, physical
asset class, material class, and material definitions. The term resource indicates: person, equipment,
physical asset, material lot, and material sublot. The term resource capability indicates the use in
the capability models, process segment capability model, the process segment model, operations

definition model, operations schedule model, operations performance model, product definition
model, production schedule model, and production performance model.

4.5.6 Object relationships

This part of IEC 62264 does not define attributes to represent the object relationships.

NOTE Different implementations of the object models will have different methods for representing the object relationships.
While the relationships can be represented as additional attributes on one implementation, such as a database, they could
be represented as containment in another implementation, such as an XML document.

4.6 Relationship of models

The common information object models in Clause 5 describe the different types of resources and
their uses in describing a (business) process segment. These object models are also used to
describe the other (manufacturing) operations management information object models in Clauses 6,
7 and 8.

The operations management information object models described in Clause 6 shall be used for any
manufacturing operations category, such as, production, maintenance, quality, inventory, and
inventory handling, as defined in IEC 62264-1. Although the generic object model can also be used
to describe operations management information models for user-defined operations categories,
conformance can be evaluated only if user-specific conformance testing scenarios are available.

Also additional explanations to assist in applying these object definitions to describe the
interoperability among the following operations management categories are provided in Annex E:

— production operations;

— maintenance operations;

— quality operations;

— inventory (handling) operations;

— mixed operations;

— user-defined operations.
The production information models described in Annex A reproduce the models in earlier versions of
this standard in order to ensure the conformance of existing implementations of the standard.

— An operations definition for production operations is the equivalent of a product definition.

— An operations schedule for production operations is the equivalent of a production schedule.

— An operations performance for production operations is the equivalent of a production
performance.

— An operations capability for production operations is the equivalent of a production capability.

However, for future implementations, it is recommended to use the operation models in Clause 6.
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4.7 Hierarchy scope

Hierarchy scope is an attribute used in many other objects. The hierarchy scope attribute identifies
where the exchanged information fits within the role based equipment hierarchy. It defines the scope
of the exchanged information, such as a site or area for which the information is relevant. The
hierarchy scope identifies the associated instance in the role based equipment hierarchy.

The hierarchy scope attribute is optional and is not needed if the context of the exchanged
information can be determined based on the exchange mechanism used.

EXAMPLE 1 A hierarchy scope can identify a Site, such as WEST-END. A Production Performance can have a
Hierarchy Scope attribute that identifies the WEST-END site.

EXAMPLE 2 A hierarchy scope can identify an Area within a Site, such as WEST-END/HOLDING-AREA. A Production
Capability can have a Hierarchy Scope attribute that identifies the area.

EXAMPLE 3 A hierarchy scope can identify a WORK CENTER within an Area or Site, such as WEST-END/HOLDING-
AREA/CHIPPING-BIN #1.

EXAMPLE 4 A hierarchy scope can identify a WORK CENTER without an Area or Site identification because these
are already known due to the exchange mechanism, such as CHIPPING-BIN #1.

EXAMPLE 5 A hierarchy scope can identify a complete hierarchy of Enterprise, Site, Area, Work Center.

The hierarchy scope attribute may be modeled using the model illustrated in Figure 4 with attributes
for the hierarchy scope object defined in Table 3. Each hierarchy scope object defines one element
in the equipment hierarchy,

Hierarchy
Scope

L 0.1

May containa

Figure 4 — Hierarchy scope model

Table 3 — Attributes of hierarchy scope

Attribute Description Production Maintenance Quality Inventory
name examples examples examples examples
Equipment A unique identification of an WorkCenter23 | West End Ajax North Size
1D equipment element
Equipment Identification of the equipment Work Center Site Enterprise Area
Element level if the equipment element is
Level defined

4.8 Value types

4.8.1 Value use

Value attributes are used in properties, parameters, and data to exchange actual values.

Value attributes are also used to exchange the allowed or expected values in properties and
parameters for material definitions, material classes, equipment classes, personnel classes, physical
asset classes, process segments, operations definitions, and product definitions. Value types thus
represent actual single values, actual arrays of values, and ranges of possible values, either as
numerical or textual ranges or as sets of values.
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4.8.2 Value syntax

The format for values in value attributes is not defined in this part of IEC 62264 and will be defined
by implementations of the standard.

EXAMPLE The following syntax, defined in an EBNF (Extended Backus—Naur Form) notation from ISO 14977, can
be used to represent single element values, range specifications, arrays of values, and a set of allowed values as delimited
text strings.

<value> = <simpleValue>
| <arrayValue>
| <rangeValue>
| <seriesValue>

<arrayValue> “[* <arrayElement> *( “,” <arrayElement>) “]”

<rangeValue> = “{* <rangeElement> *( “,” <rangeElement> “}"
<seriesValue> = “<” <simpleValue> *( “,” <simpleValue> ) “>”
<arrayElement> ::= <simpleValue> | <arrayValue>

<rangeElement> <simpleValue> “..” <simpleValue>
<simpleValue> = string

4.8.3 Simple value types

Simple value types should be derived from core component types that are compatible with the 1SO-
15000-5 Core Component Technical Specification (CCTS). The CCTS types are a common set of
types that define specific terms with semantic meaning (e.g. the meaning of a quantity, currency,
amount, and identifier).

Table 4 — Commonly used CCTS types for exchange

AmountType Used to define a number of monetary units specified in a currency where the
unit of currency is explicit or implied.

BinaryObjectType Used to define a data types representing graphics, pictures, sound, video,
or other forms of data that can be represented as a finite length sequence of
binary octets.

CodeType Used to define a character string that is used to represent an entry from a
fixed set of enumerations.

DateTimeType Used to define a particular point in time together with the relevant
supplementary information to identify the timezone information. This is a
specific instance on time using the ISO 8601 CE (Common Era) calendar
extended format and abbreviated versions.

IdentifierType Used to define a character string to identify and distinguish uniquely, one
instance of an object in an identification scheme from all other objects in the
same scheme.

IndicatorType Used to define a list of two mutually exclusive Boolean values that express
the only possible states of a Property. For example “True” or “False”.

MeasureType Used to define a numeric value determined by measuring an object along
with the specified unit of measure.

NumericType Numeric information that is assigned or is determined by calculation,
counting, or sequencing. It does not require a unit of quantity or unit of
measure.

QuantityType Used to define a counted number of non-monetary units, possibly including
fractions.

TextType Used to define a character string (i.e. a finite set of characters) generally in

the form of words of a language.

4.8.4 Unit of measure

This standard defines attributes for value, quantity, and other units of measure. The unit of measure
was explicitly specified to ensure that it was not missed in information exchanges. Implementations
of this standard may represent the unit of measure in the manner appropriate for the implementation.
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4.8.5 Array value types

Arrays of values may be represented following the syntax defined in the EBNF above.

EXAMPLE 1: A set of values for a single dimension array with 6 values would be represented as:
[1,2,3,4,5,6]

EXAMPLE 2: A set of values for a two dimension array of size 2x3 would be represented as:
[[1.,2],[3,4],[5,6]]

4.8.6 Range value types

Range specifications may be represented following the syntax defined in the EBNF above.

EXAMPLE 1: A simple range of values can be represented as:
{0..100}
EXAMPLE 2: A non-continuous range of values can be represented as:

{a ..z2,A..Z}
{0..100, 200 .. 300, 500, 600 ..650}

4.8.7 Series value types

A specification defined as a set of allowed values may be represented following the syntax defined
in the EBNF above.

EXAMPLE 1: A series of values that define colors can be represented as:
< Red, Green, Yellow , Blue>
EXAMPLE 2: A series of values that define equipment hierarchy levels can be represented as:

<Enterprise , Site , Area , WorkCenter , WorkUnit>
4.8.8 Structured value types

Structured data elements may be represented in this standard’s property model by representing the
atomic elements of the structure in a flattened name space, or by using nested properties to
represent the data structure.

NOTE 1 The decision to use a flattened name space, nested properties, or a combination is determined by the specific
implementation.

A structure may be modeled by flattening the name space and having a single property for each
structure element.

NOTE 2 This standard specifies how to exchange information without regard to the specific exchange element’s mapping.
With structured elements there is no guarantee that the communicating entities would have the same structure for the data.
Therefore flattening the structure to its individual elements provides a transportable format for structured data.

EXAMPLE 1: A structured element of data would be mapped to a flat name space as follows:
Structure Definition Flattened Property Name
Struct ABC {
Integer DEF; ABC.DEF
Float GHI; ABC.GHI
Array [3] of Integer JKI ABC.JKI
}

A structured data element may be represented by creating a property with no data value or unit of
measure and with nested child properties and an identification of the element.

EXAMPLE 2: A structured data element can be mapped as follows:

C# Structure Definition Equivalent Property
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struct Simple  { Property [ID="Simple”]
public int Position; Property [ID="Simple”] \ Property [ID="Position”]
public bool Exists; Property [ID="Simple”] \ Property [ID="Exists”]
public double LastValue; Property [ID="Simple”] \ Property [ID="LastValue”]
I

A grouping or collection of related properties may be represented by creating a property with nested
child properties.

EXAMPLE 3: A collection of related nominal properties can be mapped as follows:
Collection of Properties Property Structure
Property [ID="Nominal”]
NominalRate Property [ID="Nominal”] \ Property [ID="NominalRate”]
ExpectedRate Property [ID="Nominal’] \ Property [ID="ExpectedRate”]
LabelCode Property [ID="Nominal”] \ Property [ID="LabelCode”]

Nested property objects are only shown in the Personnel, Equipment, Physical Asset, and Material
models. All property objects are also nested, as defined in the appropriate section in the text, but
are not shown in the model figures in order to reduce the complexity of the figures.

5 Common object models

5.1 Personnel information
511 Personnel model

The personnel model shown in Figure 5 contains the information about specific personnel, classes
of personnel, and qualifications of personnel.

Personnel 0.n 0..n Person

Class < Defined by

0..n 0..n
Has Is tested Is tested Has
properties by a> by a> values for >
of>
0..n 0..n
Qualification
Test

Specification

on on <Records the Qualification
- IR execution of | Test
Defines a Result
Is tested procedure for
0..n by a> obtaininga > 0..n
0
Personnel <0_"T___________________T_ Person
Class Property <Maps to Property
0..n J 0..n
<may contain nested <may contain nested

Figure 5 — Personnel model

5.1.2 Personnel class

A representation of a grouping of persons with similar characteristics for a definite purpose such as
manufacturing operations definition, scheduling, capability and performance shall be presented as a
personnel class. Any person may be a member of zero or more personnel classes. Table 5 lists the
attributes of personnel class. A personnel class may be tested by the execution of a qualification
test specification.
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NOTE Examples of personnel classes are cook machine mechanics, slicing machine operators, cat-cracker operator, and
zipper line inspectors.

Table 5 — Attributes of personnel class

Attribute Description Production Maintenance Quality Inventory
name examples examples examples examples
1D A unique identification of a Widget Maintenance Senior Lab Warehouse
specific personnel class. assembly Technician Assistant Manager
. operator Grade 1
These are not necessarily
job titles, but identify
classes that are referenced
in other parts of the model.

Description Additional information and General Highest grade Highest level of Person
description about the information for lab assistants responsible for
personnel class. about widget maintenance the warehouse

assembly technician
operators.
EXAMPLE A personnel class can be associated to a qualification test specification without reference to a property,

such as a qualification test specification for a fork truck operator, in which the test determined if the person is a member of
the class of fork truck operators.

5.1.3 Personnel class property

Properties of a personnel class shall be presented as personnel class properties. Each personnel
class shall have zero or more recognized properties. Table 6 lists the attributes of personnel class

property.

NOTE Examples of personnel class properties for the personnel class operators are class 1 certified, class 2 certified,
night shift, and exposure hours.

Operations requests may specify required personnel class property requirements for an operations
segment.

A personnel class property may be tested by the execution of a qualification test specification.
Personnel class properties may contain nested personnel class properties.

Table 6 — Attributes of personnel class property

Attribute Description Production Maintenance Quality Inventory
Name examples examples examples examples
ID An identification of the specific Class 1 Electrician LGC Model | Lift Truck
property, unique under the scope Certified Skills Class 1003 Driver
of the parent personnel class Certified
object. Operator

For example, the property “Has
Class 1 Safety Training” (with
values of Yes or No) can be
defined under several different
personnel class definitions, such
as fork lift operator and pipe fitter
classes, but has a different
meaning for each class.

Description Additional information and Indicates the Level of Skill Indicates if | Indicates if
description about the personnel certification Attained qualified to | allowed to
class property. level of the run drive lift
operator. equipment | trucks
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Value The value, set of values, or range

of the property.

<True, False> <Master,
Journeyman,

Apprentice>

<True,
False>

<True,
False>

This presents a range of possible
numeric values, a list of possible
values, or it can be empty if any
value is valid.

Value Unit of
Measure

The unit of measure of the
associated property values, if
applicable.

Boolean String Boolean Boolean

51.4 Person

A representation of a specifically identified individual shall be presented as a person. A person may
be a member of zero or more personnel classes.

A person may be tested by the execution of a qualification test specification.
Person shall include a unique identification of the individual.

Table 7 lists the attributes of person.

Table 7 — Attributes of person

Attribute
Name

Description

Production
examples

Maintenance
examples

Quality
examples

Inventory
examples

ID

A unique identification of a
specific person, within the scope
of the information exchanged
(production capability, production
schedule, production
performance, ...)

The ID shall be used in other
parts of the model when the
person needs to be identified,
such as the production capability
for this person, or a production
response identifying the person.

Employee 23

22828

999-123-
4567

007

Description

Additional information about the
resource.

Person
Information

Maintenance
Tech

Lab Tech

Driver

Name

The name of the individual.

Jane

Jim

John

James

This is meant as an additional
identification of the resource, but
only as information and not as a
unique value.

5.1.5 Person property

Properties of a person shall be presented as person properties. Each person shall have zero or
more person properties. These specify the current property values of the person for the associated
personnel class property.

NOTE For example, a person property can be night shift and its value would be available, and a person property can be
exposure hours available and its value would be 4.

Person properties may include the current availability of a person and other current information,
such as location and assigned activity, and the unit of measure of the current information.
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A person property may be tested by the execution of a qualification test specification with test
results exchanged in a qualification test result.

Person properties may contain nested person properties.
Table 8 lists the attributes of person property.

Table 8 — Attributes of person property

Attribute Description Production Maintenance Quality Inventory
Name examples examples examples examples
ID An identification of the specific Exposure Union ID LGC Model | Lift Truck
property. Hours 1003 Driver
Available Certified
Operator
Description Additional information about the Indicates Union ID Indicates if | Indicates if
person property. number of number qualified to | allowed to
exposure hours run drive lift
available this equipment trucks
month
Value The value, set of values, or range | 4 CA55363 True False
of the property.
The value(s) is assumed to be
within the range or set of defined
values for the related personnel
class property.
Value Unit of | The unit of measure of the Hours String Boolean Boolean
Measure associated property value, if
applicable.

5.1.6 Qualification test specification

A representation of a qualification test shall be presented as a qualification test specification. A
qualification test specification may be associated with a personnel class, a personnel class property,
a person, or person property. This is typically used where a qualification test or properly
demonstrated competency is required to ensure that a person has the correct training and/or
experience for specific operations.

A qualification test specification may test for one or more properties.

A qualification test specification shall include:

a) an identification of the test;
b) the version of the test;
c) the description of the test.

Table 9 lists the attributes of qualification test specification.

Table 9 — Attributes of qualification test specification

Attribute Description Production Maintenance Quality Inventory
Name examples examples examples examples
ID An identification of a test for Class 1 Widget | Union LGC Model | Fork Truck
certifying one or more values for Assembly Renewal 1003 Driving
one or more person properties. Certification Test Certificatio | Test
For example, this can be the Test n Test
name of a document that
describes or defines the
qualification test.
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Description Additional information and Identifies the Renewal for Identifies Identifies
description about the qualification | test for Class 1 | union test for test for
test specification. Widget membership correct driving

assembly operation fork truck
certification — of LGC

returns a True Model

or False value 1003

for the Class 1

widget

assembly

certification

property

Version An identification of the version of | V23 01 A 23C
the qualification test
specification.

5.1.7 Qualification test result

The results from a qualification test for a specific person shall be presented as a qualification test

result.

A qualification test result shall include:

a) the date of the test;
b) the result of the test (for example, passed or failed);
c) the expiration date of the qualification.

Table 10 lists the attributes of qualification test result.

Table 10 — Attributes of qualification test result

Attribute Description Production Maintenance Quality Inventory
Name examples examples examples examples
ID A unique instance identification T5568700827 UR20070809 | LGC553 77276
that records the results from the
execution of a test identified in a
qualification test specification for
a specific person. (For example,
this can just be a number
assigned by the testing
authority.)
Description Additional information and Results from Renewal Particle Fork lift
description about the qualification | Joe’s widget Analyzer driver
test results. assembly SOP Test safety
qualification SOP test
test for
October 1999.
Date The date and time of the 1999-10-25 2007-08-09 2006-10- 2002-01-
qualification test. 13:30 31 08:40 30
Result The result of the qualification Pass Pass Fail Fail
test. For example: Pass, Fail
Result Unit The unit of measure of the <Pass, Fail> <Pass, Fail> <Pass, <Pass,
of Measure associated test result, if Fail> Fail>
applicable.
Expiration The date of the expiration of the 2000-10-25 2008-08-09 2008-10- (not
qualification. 13:30 31 applicable)
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5.2 Role based equipment information

5.21 Role based equipment model

The role based equipment model shown in Figure 6 contains the information about specific
equipment, the classes of equipment, and equipment capability tests.

The formal UML role based equipment model object is used to define the role based equipment
hierarchy information that is defined in IEC 62264-1. The model contains the information that may be
used to construct the hierarchical models used in manufacturing scenarios. For purposes of
corresponding to the IEC 62264-1 models, the defined equipment levels, specified in the Equipment
Level attributes, for role based equipment are: Enterprise, Site, Area, Work Center, Work Unit,
Process Cell, Unit, Production Line, Production Unit, Work Cell, Storage Zone, and Storage Unit.

NOTE The types of work centers can be extended as needed for application specific role based equipment hierarchies
where the defined types do not apply. When a new type is added it usually maintains the same relationship within the
hierarchy as the defined work center types (within an area and contains work units).

EXAMPLE 1 A laboratory can be an extended equipment level that defines a Work Center that includes all equipment
in a test lab.
EXAMPLE 2 A maintenance storage center can be an extended equipment level that defines a Work Center that

includes all equipment used by maintenance activities.

EXAMPLE 3 A Mobile Equipment Center can be a work center that includes all mobile equipment which can be used
at different work centers or areas at different points in time.

<May be made up of

0..n
Equipment 0..n .
Class D..n <Defined by Equipment
0..n 0..n
Has‘ ‘ Has
properties Is tested Is tested values for >
of> by an > by an >
0..n 0..n
Equipment
Capability Test
Specification
0..n 0.n <Records the Equipment
Defines a executionof | Capability Test
Is tested procedurefor |~ """ TTTTT T T TTTTTTTO Result
by an > obtainingan >
0..n 0..n
Equipment <(i"_“ _________________ 0_ "_n___ Equipment
Class Property Maps to Property
0..n j 0..n J

<may contain nested <may contain nested

Figure 6 — Role based equipment model

5.2.2 Equipment class

A representation of a grouping of equipment with similar characteristics for a definite purpose such
as manufacturing operations definition, scheduling, capability and performance shall be presented
as an equipment class. Any piece of equipment may be a member of zero or more equipment
classes.
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An equipment class may be tested by the execution of an equipment capability test specification.

NOTE Examples of equipment classes are reactor unit, bottling line, and horizontal drill press.

Table 11 lists the attributes of equipment class.

Table 11 — Attributes of equipment class

Attribute
Name

Description

Production
examples

Maintenance
examples

Quality
examples

Inventory
examples

ID

A unique identification of a
specific equipment class, within
the scope of the information
exchanged (production capability,
production schedule, production
performance, ...)

The ID shall be used in other
parts of the model when the
equipment class needs to be
identified, such as the production
capability for this equipment
class, or a production response
identifying the equipment class
used.

WJ6672892

Welder

5662AT

DR-FLT

Description

Additional information about the
equipment class.

Jigs used to
assemble
widgets.

Welder to be
signed out

Auto
Titration
Tester

Deep
Reach
Fork Truck

Equipment
Level

An identification of the level in
the role based equipment
hierarchy.

Production
Line

Work Center

Site

Area

5.2.3

Equipment class property

Properties of an equipment class shall be presented as equipment class properties. Each may have
zero or more recognized properties.

An equipment class property may be tested by the execution of an equipment capability test

specification.

Equipment class properties may contain nested equipment class properties.

NOTE Examples of equipment class properties for the equipment class reactor unit can be lining material, BTU extraction

rate, and volume.

Table 12 lists the attributes of equipment class property.

Table 12 — Attributes of equipment class property

28
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Attribute Description Production Maintenance Quality Inventory
Name examples examples examples examples
ID An identification of the specific Template Size Capacity Resolution | Max
property. Weight
Description Additional information about the Range of Capacity of Minimum Maximum
equipment class property. template sizes the welder peak carrying
for widget resolution weight for
machines. the truck
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Value The value, set of values, or range | {10,20,30,40, {10..400} {1..10} {2 000 ..
of the property. 100,200,300} 36 000}
Value Unit of | The unit of measure of the cm Amperes ppm Kg
Measure associated property value, if
applicable.

5.2.4 Equipment

A representation of the elements of the equipment hierarchy model shown in IEC 62264-1 shall be
presented as equipment. Equipment may be a listing of Sites, Areas, Production Units, Production
Lines, Work Cells, Process Cells, Units, Storage Zones or Storage Units.

Equipment may be tested by the execution of an equipment capability test specification.

Equipment may be made up of other equipment, as presented in the equipment hierarchy model.

EXAMPLE 1 A production line can be made up of work cells.

EXAMPLE 2 A reactor can be made up of sensors, valves, an agitator, and level switches.

Table 13 lists the attributes of equipment.

Table 13 — Attributes of equipment

Attribute Description Production Maintenance Quality Inventory
Name examples examples examples examples
ID A unique identification of a Jig 347 Widr445 SN3883AT | VIN28203

specific piece of equipment,
within the scope of the
information exchanged
(manufacturing operations
definition, scheduling, capability
and performance)

The equipment ID shall be used
in other parts of the model when
the equipment needs to be
identified, such as the production
capability for a piece of
equipment, or a production
response identifying the
equipment used.

Description Additional information about the This is the east | Welder for Floor 2 lab | Shipping
equipment. side, north north building | auto dock lift
building, titrator truck
widget jig.
Equipment An identification of the level in Production Work Center Site Area
Level the role based equipment Line
hierarchy.

5.2.5 Equipment property

Properties of equipment shall be presented as equipment properties. An equipment shall have zero
or more equipment properties. These specify the current property values of the equipment for the
associated equipment class property.

Equipment properties may include a unit of measure.

An equipment property may be tested by the execution of an equipment capability test specification
with results exchanged in an equipment capability test result.
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Equipment properties may contain nested equipment properties.

NOTE An equipment property can exist without an associated equipment class property, however all parties in an
exchange will have to have a common understanding of the equipment property.

EXAMPLE 1 An equipment class property can be volume with a value of {10 000 — 50 000} with a unit of measure of
liters, an equipment property can be volume with a value of 30 000 and a unit of measure of liters.

EXAMPLE 2 Examples of equipment properties are
— other current information, such as when calibration is needed;
- maintenance status;
—  the current state of the equipment;

—  performance values.

Table 14 lists the attributes of equipment property.

Table 14 — Attributes of equipment property

Attribute Description Production Maintenance Quality Inventory
Name examples examples examples examples
ID An identification of the specific Run Rate Capacity Resolution | Max
property. Weight
Description Additional information about the Widget making Capacity of Minimum Maximum
equipment property. average run the welder peak carrying
rate resolution weight for
the truck
Value The value, set of values, or range | 59 {10-200} 0,05 1

of the property.

The value(s) is assumed to be
within the range or set of defined
values for the related equipment

property.
Value Unit of | The unit of measure of the Widgets/Hour Amperes % Tons
Measure associated property value, if

applicable.

5.2.6 Equipment capability test specification

A representation of a capability test shall be presented as an equipment capability test specification.
An equipment capability test specification may be associated with an equipment class, equipment
class property, equipment or equipment property. This is typically used where a test is required to
ensure that the equipment has the necessary capability and capacity.

An equipment capability test specification may test for one or more equipment properties.

An equipment capability test specification shall include:

a) an identification of the test;
b) a version of the test;
c) a description of the test.

Table 15 lists the attributes of equipment capability test specification.
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Table 15 — Attributes of equipment capability test specification

Attribute Description Production Maintenance Quality Inventory
Name examples examples examples examples

ID An identification of a test for WAJTT-101 WIdr_check Att- Flt_Safety
certifying one or more values for Calibrate
one or more equipment
properties.

For example, this can be the
name of a document that
describes or defines the
capability test.

Description Additional information about the Widget Welder Auto Lift truck
equipment capability test assembly jig Safety Check | Titration safety
specification. throughput test tester truck

— returns the Calibration
run rate for a

specific

machine

Version An identification of the version of 1,0 2,3 1,1 1.1
the capability test specification.

5.2.7 Equipment capability test result

The results from an equipment capability test for a specific piece of equipment shall be presented as

an equipment capability test result.

An equipment capability test result shall include:

a) the date of the test;

b) the result of the test (passed-failed or quantitative result);

c) the expiration date of the test.

Table 16 lists the attributes of equipment capability test result.

Table 16 — Attributes of equipment capability test result

Attribute Description Production Maintenance Quality Inventory
Name examples examples examples examples
ID A unique instance identification FQ101/01-10- WC888 AT98765 FS7602
that records the results from the 2000
execution of a test identified in a
capability test specification for a
specific piece of equipment. (For
example, this can just be a
number assigned by the testing
authority.)
Description Additional information about the Results from Results from Results Results
equipment capability test result. run rate test for | safety check from from
JIG 237 for calibrate safety
October 1999. check
Date The date and time of the 1999-10-25 1999-10-25 1999-10- 1999-10-
capability test. 13:30 13:30 25 13:30 25 13:30
Result The result of the capability test. 48 Fail Pass Pass
Result Unit The unit of measure of the Widgets/Hour <Pass, Fail> <Pass, <Pass,
of Measure associated test result, if Fail> Fail>
applicable.
Expiration The date of the expiration of the 2000-10-25 2000-10-25 2000-10- 2000-10-
capability. 13:30 13:30 25 13:30 25 13:30
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5.3 Physical asset information
5.3.1 Physical asset model

The physical asset model contains information about the physical piece of equipment, usually
managed as a physical asset within the enterprise often utilizing a specific serial number. An object
in the equipment model defines a role for the equipment, and object in the asset model defines the
physical ID and properties of a piece of equipment.

EXAMPLE Equipment IDs can be represented as TAGs, which define a role such as TC184 for a temperature
controller, while the temperature controller is an asset and has a serial number (TC_WED_9982002922).

NOTE The physical asset can be replaced (e.g. because it is broken) and in that case the TAG will not change, but a new

physical asset with a unique serial number will take the place of the old physical asset. Therefore two separate ID’s would
be used one for the role (equipment ID) and one for the physical asset (physical asset ID).

While assets have Level 4 significance, usually because they have an economic value, this part of
IEC 62264 of the standard focuses on the Level 3 significance of the asset. The asset model defines
a physical asset as a representation of a physical piece of equipment.

Hierarchy levels in the physical asset hierarchy are not defined in this part of IEC 62264, however
the role-based equipment hierarchy names should be used if they are equivalent.

A representation of physical asset equipment is illustrated in Figure 7.

>May be made up of

0..n
>is an instance of
Physical 1.1 Physical
Asset 0..n AssetClass
‘ 0..n 0..n
Has Is tested Is tested Has
values for > by an > by an > properties

0.n 0..n of>

Physical Asset
Capability Test

Specification
Physical Asset < rect:gsrg: ”:;i
CapabilityTest  |_______ S N 0.n 0.n
Result Defines a
procedure for Is tested
0.n obtainingan < byan< 0.n
Physical 0.n Mapsto 0..n Physical
Asset =~ prmmmmmmmmmmooooo--o-o- > AssetClass
Property Property
0..n \J 0.n \J
<may contain nested <may contain nested

Figure 7 — Physical asset model

The relationship between the physical asset information and the equipment information is shown in
Figure 8. There is a temporal relationship between the role of the equipment and the physical asset.
The physical asset performing the role may change over time and the equipment asset mapping
maintains the association.

Documents
32 Document Sharing Hub

Full document details: DIN EN 62264-2:2014-06


http://www.avadocuments.com/doc/din-en-62264-2-2014-06
http://www.avadocuments.com/doc/din-en-62264-2-2014-06

DIN EN 62264-2:2014-06
EN 62264-2:2013

<May be made up of >May be made up of
0.n ; > < ; 0.n
. >Implemented by ) >is an instance of !
Equipment 0.n Equioment 0.1 Physical 1.1 Physical
Class 0.n <Defined by quip 0.1 <records use Asset o.n AssetClass
and removal of

T
i
!
I
! assetto
I
I
i
i

Has .
properties |mp_lement Has
of> equipment properties
of>
Equipment
AssetMapping
0.n
. . Physical Maps to Physical
CEqSilggegtrty _______________ Eg;’épg‘:“t Asset --SSS----------> AssetClass
p Maps to perty Property Property
0.n 0.n 0.n 0.n u
<may contain nested <may contain nested <may contain nested <may contain nested

NOTE This model shown in Figure 8 is consistent with the MIMOSA data models, but with various name differences due
to their development history.

1. A MIMOSA Asset element maps to a Physical Asset object.

2. A MIMOSA Asset Utilization History element maps to an equipment asset mapping object.
3. A MIMOSA Segment element maps to an Equipment object.

4. A MIMOSA Model element maps to a Physical Asset Class object.

A MIMOSA Agent element would map to an attribute or property, where needed.

Figure 8 — Physical asset and equipment relationship

5.3.2 Physical asset

A physical piece of equipment shall be presented as a physical asset.
A physical asset may be tested by the execution of a physical asset capability test specification.

Physical assets may be made up of other physical assets. For example, a packaging line may be
made up of conveyor sections, motors, and sensors.

Table 17 lists the attributes of a physical asset.

Table 17 — Attributes of physical asset

Attribute Description Production Maintenance Quality Inventory
Name examples examples examples examples
ID Defines a unique identification of SN5246%$9 SN68928#1 SN5247$3 | VIN
a physical asset. 55262528
Description Contains additional information 2 HP Pump High Auto Fork truck
and descriptions of the physical Performance titration
asset. Welder tester
Physical Actual physical location of the Area 54, Unit Storage Bay Floor 2 Docking
Location physical asset 3A 9982 Lab Bay 3
Fixed Asset Contains a unique identification 2000291 2000292 2000293 2000294
ID for financial tracking as required
by laws or regulations
Vendor ID Contains a vendor’s serial AT55628 667y62 W78GJ77 H2228
number

EXAMPLE Implementations could consider the following rules concerning the use of IDs:

1. The physical asset ID could be an enterprise wide identification.
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2. If an information exchange is needed to handle assets across enterprises, then the ID could be a GUID
(Globally Unique ID).

3. Common local practices may need to have other identifications of physical assets and additional
correlated identifications represented as properties.

NOTE Materials used in maintenance operations can be represented in either the physical asset model, in the material
model, or in both. When represented in both models the IDs used to identify the material in both models (Material Lot and
Physical Asset ID) would normally be the same.

5.3.3 Physical asset property

Properties of physical assets shall be presented as physical asset properties. A physical asset shall
have zero or more physical asset properties. These specify the current property values of the
physical asset for the associated physical asset class property. Physical asset properties may
include a unit of measure.

A physical asset property may be tested by the execution of a physical asset capability test
specification with results exchanged using a physical asset capability test result.

Physical asset properties may contain nested physical asset properties.
Table 18 lists the attributes of a physical asset property.

Table 18 — Attributes of physical asset property

Attribute Description Production Maintenance Quality Inventory
Name examples examples examples examples
ID An identification of the specific Date of Assembly Tracked Tracked
property. Manufacture Drawing Physical Physical
Asset Asset
Description Additional information about the Name plate Vendor Indicates Indicates
asset property. date of assembly that the the state
production drawing ID physical of the
asset shall | physical
be signed asset
out and
tracked
Value The value, set of values, or range | 2008 10 ACCO08- <Tracked, <Assigned
of the property. 55642 Not , Issued,
The value(s) is assumed to be Tracked,> Available>
within the range or set of defined
values for the related asset
property.
Value Unit of | The unit of measure of the Date String Boolean Boolean
Measure associated property value, if
applicable.

5.3.4 Physical asset class

A representation of a grouping of physical assets with similar characteristics for purposes of repair
and replacement shall be presented as a physical asset class. Any physical asset shall be a member
of one physical asset class.

A physical asset class may be tested by the execution of a physical asset capability test
specification.

Table 19 lists the attributes of a physical asset class.
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Attribute Description Production Maintenance Quality Inventory
Name examples examples examples examples
Manufacturer | An identification of the Smith Pumps. Jones Franz Chrysler
manufacturer. Welders Testers Fleet Car
ID The manufacture’s identification 2HPWP HPWLDR ATT 99 Series K
of the specific physical asset 103
class.
For example: the model number
Description Additional information about the Intrinsically (not (not (not
physical asset class. Safe applicable) applicable) | applicable)

5.3.5 Physical asset class property

Properties of a physical asset class shall be presented as physical asset class properties. Each may
have zero or more recognized properties.

A physical asset class property may be tested by the execution of a physical asset capability test
specification.

Physical asset class properties may contain nested physical asset class properties.
Table 20 lists the attributes of a physical asset class property.

Table 20 — Attributes of physical asset class property

Attribute Description Production Maintenance Quality Inventory
Name examples examples examples examples
ID An identification of the specific Throughput Weld Rate Test Charge
property. Speed Time
Description Additional information about the Pump Maximum Average Hours to
property. throughput speed of test rate recharge
welder truck
Value The value, set of values, or range | 400 5 1315 5
of the property.
The value(s) is assumed to be
within the range or set of defined
values for the related asset
property.
Value Unit of | The unit of measure of the L / min cm/s Samples / Hours
Measure associated property value, if Hour
applicable.
5.3.6 Physical asset capability test specification

A representation of a capability test for a physical asset shall be presented as a physical asset
capability test specification. A physical asset capability test specification may be associated with a
physical asset property. This is typically used where a test is required to ensure that the physical
asset has the rated capability and capacity.

A physical asset capability test specification may test for one or more physical asset properties.
A physical asset capability test specification shall include:
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a) the identification of the test;

b) the version of the test;

c) the description of the test.

Table 21 lists the attributes of a physical asset capability test specification.

Table 21 — Attributes of physical asset capability test specification

Attribute Description Production Maintenance Quality Inventory
Name examples examples examples examples
ID An identification of the specific WPTT82 WR9 ATT00029 | CTIME 99
physical asset capability test
specification.
Description Additional information about the Test of Pump Test of Test of Test of
test specification. Throughput Maximum Average Hours to
speed of test rate recharge
welder truck
Version An identification of the version of | 00 1 2 3
the capability test specification.

5.3.7

The results from a qualification test for a specific physical asset shall be presented

Physical asset capability test result

capability test result.

A physical asset capability test result shall include:

a) the date of the test;

b) the result of the test (passed-failed or quantitative result);

c) the expiration date of the test.

Table 22 lists the attributes of a physical asset capability test result.

Table 22 - Attributes of physical asset capability test result

as a physical
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Attribute Description Production Maintenance Quality Inventory
Name examples examples examples examples
ID An identification of the specific CPT-999 MT- 998 HD-878 IN-BX-
physical asset capability test 7778
result.
Description Additional information about the the number of pH meter Hardness Cold box
test result. chrome plated calibration test of unit | storage
widgets result test 878 temp.
produced per delta
hour
Date The date and time of the 1999-10-25 1999-10-25 1999-10- 1999-10-
capability test. 13:30 13:30 25 13:30 25 13:30
Result The result of the capability test. 48 7,000 1 <Pass, 1,2
Fail>
Documents
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Result Unit The unit of measure of the Widgets/Hour pH Boolean °C
of Measure associated test result, if
applicable.
Expiration The date of the expiration of the 2000-10-25 2000-10-25 2000-10- 2000-10-
capability. 13:30 13:30 25 13:30 25 13:30
5.3.8 Equipment asset mapping

The relationship between a physical asset and an equipment shall be presented as an equipment
asset mapping.

The equipment asset mapping records the time period when one equipment object and one physical
asset object were associated.

Table 23 lists the attributes of an equipment asset mapping.

Table 23 - Attributes of equipment asset mapping

Attribute Description Production Maintenance Quality Inventory
Name examples examples examples examples
ID An identification of the specific 111 112 113 114
equipment asset mapping.
Description Additional information about the (not applicable) | Installed (not (not
mapping element. under work applicable) | applicable)
order 48423.
Removed
under work
order 93823
Start Time The starting time of the 1997-02-10 1997-02-10 2004-04- 2005-04-
association. 23 30
End Time The ending time of the 2004-12-10 2004-12-10 (not (not
association. applicable) | applicable)

5.4 Material information

5.4.1

Material model

The material model shown in Figure 9 defines the actual materials, material definitions, and
information about classes of material definitions. Material information includes the inventory of raw,
finished, intermediate materials, and consumables. The information about planned or actual material
is contained in the material lot and material sublot information. Material classes are defined to
organize materials.
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NOTE This corresponds to a resource model for material, as defined in ISO 10303.

5.4.2

Figure 9 — Material model

Material class

A representation of groupings of material definitions for a definite purpose such as manufacturing
operations definition, scheduling, capability and performance shall be presented as a material class.

A material class may be tested by the execution of a material test specification.

NOTE An example of a material class can be sweetener, with members of fructose, corn syrup, and sugar cane syrup.
Another example of a material class can be water, with members of city water, recycled water, and spring water.

A material definition shall belong to zero or more material classes.

Table 24 lists the

attributes of material class.

Table 24 — Attributes of material class

Attribute
Name

Description

Production
examples

Maintenance
examples

Quality
examples

Inventory
examples

ID

A unique identification of a
specific material class, within the
scope of the information
exchanged (production capability,
production schedule, production
performance, ...)

The ID shall be used in other
parts of the model when the
material class needs to be
identified, such as the production
capability for this material class,
or a production response
identifying the material class
used.

Polymer sheet
stock 1001A

200 cP Oil
(SAE 90)

RH5510 20 mil

Wrap
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Description Additional information about the Solid polymer Very High Oxidizing Wrap used
material class. resin Viscosity Agent to wrap
Lubricating pallets
Oil
Assembly Optional: Defines the type of the Physical Physical Logical Physical
Type assembly. The defined types are:
Physical — The components of
the assembly are physically
connected or in the same area.
Logical — The components of the
assembly are not necessarily
physically connected or in the
same area.
Assembly Optional: Defines the type of the Permanent Transient Permanent | Transient

Relationship relationships. The defined types

are:

Permanent — An assembly that is
not intended to be split during the
production process.

Transient — A temporary
assembly using during
production, such as a pallet of
different materials or a batch kit.

A material class may be defined as containing an assembly of material classes and as part of an
assembly of material classes:

1) A material class may define an assembly of zero or more material classes.

2) A material class may be an assembly element of zero or more material classes.

3) An assembly may be defined as a permanent or transient assembly of material classes.
4) An assembly may be defined as physical or a logical assembly of material classes.

5.4.3 Material class property

Properties of a material class shall be presented as material class properties. A material class may
define zero or more material class properties.

A material class property may be tested by the execution of a material test specification.

Material class properties may contain nested material class properties.

NOTE Examples of material class properties include density, pH factor, and material strength.

The material class properties often list the nominal, or standard, values for the material. A material
property does not have to match a material class property.

Table 25 lists the attributes of material class property.
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Table 25 — Attributes of material class property

Attribute Description Production Maintenance Quality Inventory
Name examples examples examples examples
ID An identification of a specific Polyethylene Oil Viscosity pH Weight
material class property. sheet thickness
Description Additional information about the Sheet Coefficient of | Acidity Weight to
material class property. Thickness viscosity be added
to shipping
label
Value The value, set of values, or range | {5, 10, 25} (not {0..7} (not
of the property. applicable) applicable)
Value Unit of | The unit of measure of the mm Pa-s pH g/ m?
Measure associated property value, if
applicable.

5.4.4

Material definition

A representation of goods with similar name characteristics for the purpose of manufacturing
operations definition, scheduling, capability and performance shall be presented as a material

definition.

A material definition may be tested by the execution of a material test specification.

NOTE Examples of material definitions are city water, hydrochloric acid from Vendor A, and grade B aluminum.

Any material lot shall be associated with one material definition.

Table 26 lists the attributes of material definition.

Table 26 — Attributes of material definition

Attribute
Name

Description

Production
examples

Maintenance
examples

Quality
examples

Inventory
examples

ID

A unique identification of a
specific material definition, within
the scope of the information

exchanged (operations capability,

operations schedule, operations
performance, ...)

The ID shall be used in other
parts of the model when the
material definition needs to be
identified, such as the operations
capability for this material
definition, or a production
response identifying the material
definition used.

Sheet stock
1443a

D0200cpO

0OA9929

PW882929

Description

Additional information about the
material definition.

General
purpose sheet
stock

200 cP Oil
from Dino Qil

Oxidizing
Agent from
RustltAll

General
purpose
20 mil
wrap

Assembly
Type

Optional: Defines the type of the
assembly. The defined types are:

Physical — The components of
the assembly are physically
connected or in the same area.

Logical — The components of the
assembly are not necessarily
physically connected or in the
same area.

Physical

Physical

Logical

Physical
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Optional: Defines the type of the Permanent Transient Permanent | Transient

relationships. The defined types
are:

Assembly
Relationship

Permanent — An assembly that is
not intended to be split during the
production process.

Transient — A temporary
assembly using during
production, such as a pallet of
different materials or a batch kit.

A material definition may be defined as containing an assembly of material definitions and as part of
an assembly of material definitions:

a) A material definition may define an assembly of zero or more material definitions.

b) A material definition may be an assembly element of zero or more material definitions.
c) An assembly may be defined as a permanent or transient assembly of material definitions.
d) An assembly may be defined as physical or a logical assembly of material definitions.

5.4.5 Material definition property

Properties of a material definition shall be presented as material definition properties. A material
definition may define zero or more material definition properties.

A material definition property may be tested by the execution of a material test specification.

Material definition properties may contain nested material definition properties.

NOTE Examples of material definition property include density, pH factor, or material strength.

Properties may present the nominal or standard values for the material.
Table 27 lists the attributes of material definition property.

Table 27 — Attributes of material definition property

Attribute Description Production Maintenance Quality Inventory
Name examples examples examples examples
ID An identification of the specific 1443a5mm Oil viscosity pH Weight
material definition property.
Description Additional information about the 5 mm sheet Coefficient of | Acidity Weight to
material definition property. viscosity be added
to shipping
label
Value The value, set of values, or range | {4,85 .. 5,15} {250 x 1073 .. | {3.99 .. 20 .. 21
of the property. 255 x 1073} 4.01}
Value Unit of | The unit of measure of the mm Pa-s pH g/ m?
Measure associated property value, if
applicable.
5.4.6 Material lot

A uniquely identified specific amount of material, either countable or weighable shall be presented
as a material lot. A material lot describes the planned or actual total quantity or amount of material
available, its current state, and its specific property values.

A material lot may be tested by the execution of a material test specification.

A material lot shall include:
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a)
b)
c)
d)
e)

the unique identification of the lot;

the amount of material (count, volume, weight);

the unit of measure of the material (for example, parts, liters, kg);

the storage location for the material;

any status of the lot.

A material lot may be made up of material sublots. Material lots and material sublots may be used
for traceability when they contain unique identifications.

Table 28 lists the attributes of material lot.
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Table 28 — Attributes of material lot

Attribute
Name

Description

Production
examples

Maintenance
examples

Quality
examples

Inventory
examples

ID

A unique identification of a
specific material lot, within the
scope of the information
exchanged (operations
capability, operations schedule,
operations performance, ...)

The ID shall be used in other
parts of the model when the
material lot needs to be
identified, such as the
operations capability for this
material lot, or an operations
response identifying the
material lot used.

L66738-99

L8828-81

L53920-02

L8626-33

Description

Additional information about
the material lot.

PlastiFab
10/31
shipment

Oil

Reagent

Wrapping
material

Assembly
Type

Optional: Defines the type of
the assembly. The defined
types are:

Physical — The components of
the assembly are physically
connected or in the same area.

Logical — The components of
the assembly are not
necessarily physically
connected or in the same area.

Physical

Physical

Logical

Physical

Assembly
Relationship

Optional: Defines the type of
the relationships. The defined
types are:

Permanent — An assembly that
is not intended to be split
during the production process.

Transient — A temporary
assembly using during
production, such as a pallet of
different materials or a batch
kit.

NOTE If material lots (or sublots)
are merged or absorbed (e.g.
blended), then this is a new
material lot.

Permanent

Transient

Permanent

Transient

Status

Status of the material lot. For
example, released, approved,
blocked, in process, in quality
check.

In process

approved

blocked

approved

Full document details: DIN EN 62264-2:2014-06

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/din-en-62264-2-2014-06
http://www.avadocuments.com/doc/din-en-62264-2-2014-06

DIN EN 62264-2:2014-06
EN 62264-2:2013

Storage An identification of the storage Work Center Maintenance Work Bench | Warehouse
Location location or a physical location 1 Shed 4S 10, Top 1
of the material lot. Shelf
Quantity The quantity of the material lot. | 1 200 20 1 41
Quantity Unit | The unit of measure of the sheets Cans Liter Rolls
of Measure associated quantity, if
applicable.
NOTE 1 Representation of non-lot controlled items (for example consumable materials or bulk materials), can

be represented in the material lot model through the use of a unique IDs for each different material definition.
For example this could be the material definition ID or a system assigned ID,

NOTE 2 If non-lot controlled items are maintained in multiple locations then the information can be
represented in the material sublot model through the use of unique sublot IDs for each different location and
material definition.

A material lot or a material sublot may be defined as containing an assembly of material lots or
material sublots and as part of an assembly of material lots or material sublots:

1. A material lot or a material sublot may define an assembly of zero or more material lots or
material sublots.

2. A material lot or a material sublot may be an assembly element of zero or more material lots
or a material sublots.

3. An assembly may be defined as a permanent or transient assembly of material lots or
material sublots.

EXAMPLE 1 A transient assembly could be a temporary collection of material maintained as a batch kit on a
pallet, the batch kit is identified with a unique identification and can contain specific properties,
such as a pallet identification, location, and related batch ID.

EXAMPLE 2 A permanent assembly of material can be an automobile. The automobile has a unique vehicle

identification number (VIN) and other properties. The automobile can contain an assembly of an
engine, transmission, chassis, and wheels, each with their own unique identification and properties.

4. An assembly may be defined as physical or a logical assembly of material lots or material

sublots. Assemblies of materials do not imply a manufacturing status.
EXAMPLE 3 A finished tractor is a physical assembly of materials.

EXAMPLE 4 An unassembled collection of tractor components that are separately shipped is a logical assembly
of materials.

5.4.7 Material lot property
Properties of a material lot shall be presented as material lot properties. Each material can have

unique values for zero or more material lot properties, such as a specific pH value for the specific
material lot, or a specific density for the material lot.

A material lot property may be tested by the execution of a material test specification with results
exchanged in a material test specification result.

Material lot properties may contain nested material lot properties.

A material lot property is associated with either a material lot or a material sublot. When associated
with a material lot it specifies a property value for all material sublots, when associated with a
material sublot it specifies a property value for a single sublot.

Table 29 lists the attributes of material lot property.

Documents
Document Sharidé Hub

Full document details: DIN EN 62264-2:2014-06


http://www.avadocuments.com/doc/din-en-62264-2-2014-06
http://www.avadocuments.com/doc/din-en-62264-2-2014-06

DIN EN 62264-2:2014-06

EN 62264-2:2013

Table 29 - Attributes of material lot property

Attribute Description Production Maintenance Quality Inventory
Name examples examples examples examples
ID An identification of the specific Average sheet Oil Viscosity pH Weight
material lot property. thickness
Description Additional information about the Measured Coefficient of | Acidity Weight to
material lot property. thickness viscosity be added
to shipping
label
Value The value, set of values, or range | 5,002 250 x 1073 4,01 20,3
of the property.
Value Unit of | The unit of measure of the mm Pa-s pH g/ m?
Measure associated property value, if
applicable.

5.4.8 Material sublot

Each separately identifiable quantity of the same material ot shall be presented as a material sublot.
A material lot may be stored in separately identifiable quantities. All material sublots are part of the
same material lot, so they have the material lot’s property values. A material sublot may be just a
single item.

Material sublots may have sublot specific properties.

Material sublot properties may contain nested material sublot properties.

EXAMPLE Material sublot properties can be RFID tag IDs or other identification properties, such that each material
sublot has a different property value.

Each material sublot shall contain the location of the material sublot and the quantity or amount of
material available in the material sublot.

Material sublots may contain other material sublots.

NOTE For example, a material sublot can be a pallet, each box on the pallet can also be a sublot, and each material
blister pack in the box can also be a sublot.

A material sublot shall include:

a) a unique identification of the sublot;
b) the storage location of the sublot;
c) the unit of measure of the material (for example, parts, kg, tons);

d) any status of the sublot.

Table 30 lists the attributes of material sublot.
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