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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL-PROCESS MEASUREMENT, CONTROL
AND AUTOMATION - DIGITAL FACTORY FRAMEWORK -

Part 1: General principles

FOREWORD

1) Thq International Electrotechnical Commission (IEC) is a worldwide organization for standardi tlon conjprising
all natlonal electrotechmcal commlttees (IEC Natlonal Commlttees) The objecN of romote
i e{ idlds. To

i¢ations,
s “IEC
brested
d non-
closely
ihed by
ational
fom all
ational
of IEC
or any

4) In ittees undertake to apply IEC Publications
tran &l and regional publications. Any divgrgence
betyveen any IEC Publicatiog regional publication shall be clearly indidated in
the|latter.

5) IEQ i formity
assp for any
seryi

6) All

7) No i rts and
me age or
oth s) and
exp| er IEC
Pufli

8) Atte ions is
indispe

9) Atte a e possibility that some of the elements of this IEC Publication may be the subject of
patent rightS\NE not be held responsible for identifying any or all such patent rights.

The mmain,“task of IEC technical committees is to prepare International Standards. In

excewwgmmmm%mmwﬂw j i i icati hnical

specification when

e the required support cannot be obtained for the publication of an International Standard,

despite repeated efforts, or

e the subject is still under technical development or where, for any other reason, there
future but no immediate possibility of an agreement on an International Standard.

is the

Technical specifications are subject to review within three years of publication to decide

whether they can be transformed into International Standards.

IEC TS 62832-1, which is a technical specification, has been prepared by IEC tec
committee 65: Industrial-process measurement, control and automation.

hnical
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This first edition cancels and replaces IEC TR 62794 published in 2012. This edition
constitutes a technical revision.

This first edition includes the following significant changes with respect to IEC TR 62794

e initial project was split into several parts to facilitate work progress;

e contents were completely reworked based on National Committee comments.

The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
65/629/DTS 65/649/RVC

Full information on the voting for the approval of this technical spegi
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEG

A list pf all parts in the IEC 62832 series, published u 2 i ocess
measyrement, control and automation — Digital fac e |[EC
websife.

The cpmmittee has decided that the o til the

stability date indicated on the IEC web
the sgecific document. At this date, the

GO

e reconfirmed,
e withdrawn,
e re

e amended.

A bilin

T e\§ol uere' logo on the cover page of this publication indi¢ates
S louks which are considered to be useful for the coLrect
f Its ntents. Users should therefore print this document using a

IMPORT
that |it
understandi

coloyfr printer.
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INTRODUCTION

0.1 Market demand and situation

High performance, flexible dynamic processes, and agile machines and production systems
are essential to meet the demands for quality, delivery and cost of the products. This results
in an increased complexity of the plant life cycle. In addition, all existing information of a
product or a production system is described and modified through the whole life cycle of a
product or production system, for example during the planning, development process, and
operation. This situation spurs the enterprise to exchange product and production system data

in elegtronic—form-

Howe ducts
and [ using
differg

EXAMH d.

There
the lif

ved in

Efficie ¢ yntax
(format) and semantics (meaning) of the i ds bee s and
share

0.2
Earlief work started with i eCti tronic
description of electrori O Is for

electrpnic wiring and a

Additipnally, cor@ » ms, in

order bduce
engin
NOTE
IEC 6 ht aim
at des . The

propefties themselves are compiled into blocks that describe given features of a device.
Further parts~of [EC61987 and other related standards (e.g. IEC 62683) define refgrence
LOPs|for ‘electronic/electric components and materials used in electro-technical equipment
and slystems, such as equipment for measuring flows, pressures, temperatures, levels and
densities.

NOTE 2 Although the title of IEC 62683 is “Low-voltage switchgear and controlgear — Product data and properties
for information exchange”, the intent of IEC 62832 is to use the information exchange for interoperability in
describing devices that are used in production systems.

IEC 61360-1, IEC 61360-2 and ISO 13584-42 specify the principles to be used for defining
characterization classes of parts and their properties. As a result, a database was developed,
also named IEC Common Data Dictionary (IEC CDD), which contains the reference collection
of classes and associated properties. ISO 22745 specifies open technical dictionaries (OTDs)
and their application to master data. ISO/IEC Guide 77 provides recommendations for the
description of products and their properties for the creation of these classes, catalogues and
reference dictionaries.

NOTE 3 ISO/IEC Guide 77 uses the term “product’. It is taken to include devices, processes, systems,
installations, etc.
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ISO 15704 specifies requirements of enterprise reference architectures and methodologies for
supporting the applications in terms of the interoperability, the integration, and the
architectures of the applications throughout the life cycle and supply chain aspects of the
systems.

A number of efforts have addressed the development of business and manufacturing
enterprise models to aid in understanding of different aspects of the enterprise to realize
improvements in enterprise operations. Additionally, models for enterprise and control
systems have been developed to support the production operations, but gaps remain in
development of models to bridge from the manufacturing system design environments to the

manufacturing operation environments, in terms of sharing information of the process,
equipment—and-devices-

NOTE 4 IEC 62264 defines models of functions in the manufacturing and contro and\infofmation
exchanged with the enterprise domain.

0.3 |Purpose and benefits of IEC 62832

While|the standards mentioned above provide a method
devicg, IEC 62832 extends this method by defining a r
of production systems, which include the devices.

given
tation

In or g4 very

impor ely in
respo production system will gccess,
updat to support the whole life| cycle

of the production system. This digi aI represemNation provides a consistent information
interc involved and makes related information
underp , AN g f J ehtire production system life cyclg.

Dictioparies and models i such digital representation by propyiding
descriptions of ele ipn f\and devices, of the production system. However,
additipnal infor i8
produftion systems; f

on of
IEC 6P

Higital

repres these
elems

The f ibn for
the v4 d are

that a r, and
it can|be used and modified through its entire life cycle. The method defined in IEC 62832 is
kept gs\generic as possible in order to enable its use in several industrial sectors.

NOTE Enterprise modelling concepts are described in standards referenced in the Bibliography (for example
ISO 15704, 1ISO 11354-1).
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0.4 Contents of the IEC 62832 series

The IEC 62832 series consists of multiple parts which provide:

e general introduction to the model and principles of the Digital Factory framework (DF
framework);

e detailed data model for all the model elements of the DF framework;

e description of how the DF Framework is used to manage the life cycle of a production
system;

e description of how data is migrated into the DF framework.

@C@
S
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INDUSTRIAL-PROCESS MEASUREMENT, CONTROL
AND AUTOMATION - DIGITAL FACTORY FRAMEWORK -

Part 1: General principles

1 Scope

This gart of TEC 62832, which Is a Technical Speciiication, defines the general principles of
the Digital Factory framework (DF framework), which is a set of model ele s\(DF refdrence
model) and rules for modelling production systems.

This DDF framework defines:

e a ]:odel of production system assets;
e a model of relationships between different production s¢

o the flow of information about production system assets.

The DF framework does not cover representati [5 j urces
(such|as raw production material, asser y S, nor
end pfoducts.
It applies to the three types of produycti continuous control, batch confrol or
discrgte control) in any industrial se 9 otive,
chemicals, wood).
NOTE This document dges 3 icati ecause
ISO 15p26 uses a different R

can be

NOTE 2 In order t
used (fpr example based ¢
The representatioh of s i , ghout
all ph ife cycle (for example design, construction, operaffjon or

maint s and specification of software tools supporting the DF
frame

2 N

The following documents are referred to in the text in such a way that some or all of their
contept\constitutes requirements of this document. For dated references, only the gdition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

ISO/IEC 6523 (all parts), Information technology - Structure for the identification of
organizations and organization parts

ISO/IEC 11179-6, Information technology — Metadata registries (MDR) — Part 6: Registration

ISO TS 29002-5:2009, Industrial automation systems and integration — Exchange of
characteristic data — Part 5: Identification scheme
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3 Terms, definitions, abbreviated terms and conventions

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

NOTE | Relationships between definitions are shown in Annex A.

3.1.1
activity
group|of tasks that are classified as having a common objective

EXAMHALE Electrical wiring design, PLC programming, mounting, wiring; dxive\con{i i ing, simulation,
monitofing.

[SOURCE: IEC 62264-1:2013, 3.1.1, modified — The

3.1.2
asset
physi¢al or logical object owned by or
either|a perceived or actual value to the

aving

[SOURCE: IEC TS 62443-

3.1.3
collegtion of data ele
CDEL
identified set of

3.1.4

collec]

Note 1 and

eCl@s

[SOU

3.1.5
concept dictionary entry

description of a concept containing, at a minimum, an unambiguous concept identifier, a term,
and a definition

[SOURCE: ISO TS 29002-5:2009, 3.3, modified — The term "identifier" has been replaced with
"concept identifier" and the note to entry has been deleted.]

1 eOTD® is the registered trademark of a product supplied by ECCMA (Electronic Commerce Code Management
Association). This information is given for the convenience of users of this document and does not constitute an
endorsement by IEC of the product named.

2 eCl@ss® is the registered trademark of a product supplied by the eCl@ss e.V. association. This information is
given for the convenience of users of this document and does not constitute an endorsement by IEC of the
product named.
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3.1.6
data element

unit of data consisting at least of the reference to a data element type and a corresponding

value

3.1.7
data element relationship
relationship between data elements

3.1.8
data element type

unit Wmmmmmm
specified according to a data specification

Note 1[to entry: This definition was derived from both ISO 22745-2:2010, 15.2 and

Note 2 to entry: The concept of data element type is represented in many publicatis

3.1.9
data gpecification
rules [for describing items belonging to a particular el
dictiomary and reference to a specific formal syntax

EXAMHRLE An ISO TS 22745-30 compliant identificatio
specifigations.

[SOURCE:
reference to ISO 8000-102 has been up
been femoved.]

3.1.1(
DF agset

digita representat'jon Q
Note 1[to entry: AD 24
or a sefial number (for pK

3.1.11
DF agset clas
description o

3.1.12
DF agset link
digital represeéntation0f a relationship between two or more PS assets

3.1.13

been

ncept

)

’

2

data

the
has

ation)

DF library
library owned by an enterprise for use in one or more Digital Factories

3.1.14
DF reference model
set of model elements for creating and managing a Digital Factory

3.1.15
Digital Factory
digital representation of a production system

Note 1 to entry: A Digital Factory can represent an existing or planned production system.
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3.1.16

enterprise
one or more organizations sharing a definite mission, goals and objectives which provides an
output such as a product or service

[SOURCE: IEC 62264-1:2013, 3.1.10]

3.1.17
library
identified set of DF asset classes, DF asset class associations, data element relationships

and vi

ew elements

3.1.1

life cycle

evolu
throug

EXAMH
design)
dispos3

[SOU

3.1.1¢

master data

data
funda
transg

[SOU
remoy

3.1.2¢
produ

system intended for g

Note 1

Note 2
excludg
also ex
produc

Note 3
discret

ion of a system, product, service, project or other human-madt
h retirement

ctions

RCE: 1SO 8000-2:20
ed.]

ction sys@

to entry:

;).

Produgtigh systems can support different types of production processes (continuous, batch

bption

iffcation,
ing, and

m its

been

t

, or

3.1.2

production system asset
PS asset

asset

Note 1

that is a constituent of a production system

to entry: A PS asset can be a part, a device, a machine, software, a function, a control system or any
collection of PS assets. It can have physical characteristics, for example mechanical, electrical, electronic, and/or
role-based characteristics, for example function, information.

3.1.22

suppl

ier library

library provided by a data supplier

EXAMPLE Data suppliers can be device manufacturers, machine manufacturers, vendors, distributors, system
integrators.
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3.1.23
technical discipline
area of technical expertise

EXAMPLE Electrical wiring, pipe layout, automation and mechanic.
3.2 Abbreviated terms
For the purposes of this document, the following abbreviated terms apply.

CDEL Collection of Data Elements

DER Data Flement Relationship

DF Digital Factory (as qualifier)

ID Identifier

IEC CDD IEC Common Data Dictionary (see IEC 61360)
LOP List of Properties (see IEC 61987-10)

PLC Programmable Logic Controller

PS Production System (as qualifier)

RAI Registration Authority Identifier (see ISO/I
UML Unified Modeling Language (see ISO/I

VFD Variable Frequency Drive

NOTE | The abbreviated term DF is only used as\a ifi 9 t is not
to be upderstood as a replacement for the Digital Factor

3.3 Conventions

The cpnventions for UML

4 Overview

4.1 General

The OF framewor freference model and rules for a Digital Factory. The DF
reference medelNs a s del elements. The rules govern the instantiation of DF gssets
and the establishmemwyof\i petween DF assets.

The OQF fram >lgs each enterprise to use and develop interoperable softwarg tools
and applications<in orger to support all activities within the life cycle of a production system.
Thesq activities access and update the information in the Digital Factory.

The DF fraomawwnrle ralineg

no-
oo vyWoTrt T CTC o O POt

several sources, such as:

e standardized dictionaries;
e consortium dictionaries;
e supplier dictionaries;

e supplier libraries.

The DF framework also defines rules for construction of libraries based on these concept
dictionaries.

A production system (in the real world) is composed of PS assets, and is represented by a
Digital Factory (in the virtual world). The Digital Factory is composed of DF assets. DF assets
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are representations of the PS assets. Relationships between PS assets are represented as

DF asset links.

The DF asset contains the role-based equipment information and/or the physical asset

information.

NOTE

IEC 62264-2 describes the concepts of a role-based equipment and a physical asset.

The DF framework is illustrated in Figure 1. The arrows in the figure represent the rules for
construction of DF assets and information exchanges.

S Jardization hadi
Standard body x IEC
1
Standajdized dictionary x IEC CDD

Classification consortia

Cénsortium y eCl@ss ECCMA
1 I 1 i
Consorfium dictionary y eCl@ss dictionary e0TD

Data suppliers

Stipplier A
1

Supplier B
1

Supplief dictionary A

Supplier dir.tion@ B

Sppplier
liprary A

This ¢

ocument defi

Integrate of refeken

Integrate or reference

is
referenc
by

L

Digital Factory

- DF assets

- data elements

- collection of data elem :nts
- DF asset links

- i DF assets

- DF asset classes

- data elements

- collections of data elements
- DF asset classes relationships
- composite DF asset classes

- view element

N~

- value data elements
- establish DF asset links

'S

Figure 1 — DF framework overview

§ the concept of libraries of DF asset classes. The DF asset class

IEC

es

provide the) data structures for the proper representation of a production system anpd its
compophénts. These DF asset classes are constructed with data elements defined in cqncept
dictionaries.

4.2 DF reference model

The DF reference model includes the following model elements:

e concept identifier;

e concept dictionary entry

— data element type;
— CDEL definition;
— DF asset class definition;

e concept dictionary
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standardized dictionary;
consortium dictionary;
supplier dictionary;
DF dictionary;

ta element;

llection of data elements;

e DF asset class

DF asset class header;

e vigw element;

e lib

e Di
Mode

NOTE
dictiong
derived

An ov

4.3

Throu
be ad
way,
(see H

DF asset Class boay,

rary
supplier library;
DF library

F asset

DF asset header;
DF asset body;
ationship
DF asset link;
DF asset class association;

data element relationship;

pital Factory.

elements are ei t or are derived from other standards
The concepy/identifi 2-5, the model elements for class, data element,
ry and libra & ¢79, the model element for collections of data elem
from IEC 61360 g

erview of the d ents is provided in Annex B.

Use of\the Digit

ghout th the production system, the information in the Digital Facto
ded, deleted ox chanhged by the various activities during the life cycle phases. |
he DigitalNkactory will always contain up to date information of the production s

igure 2).
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n this
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5 D

5.1 [Concept identifi

For ctmmunica

for identification ©

asset initis S ent

ISO T K other standards is shown in Figure 3.

Activities
Electrical desiin l \\\—\_ / l \l \
Mounting \ o~ > S/ 1M
Wiring \ -<_.—/ / / / / y
[ PLCprogrammmg AN — <L L /
Configuration \ _;/ / %
RS N

Production

system Operation /Maintehance E
lifecycle

) ! it
Production E ix [

system —_—

in each phase

IEC

used
pl: DF
f the
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IRDI
RAI DI

[0 H-H o H-Hor H-Hors H-H A H#H et H-H e FH{#H w ]

Key
IRDI: international registration data identifier (ISO/IEC 11179-6):
Organization:
RAI: registration authority identifier (ISO/IEC 6523)

ICD: international code designator

Ol: organization identifier
OPI: organization part identifier
OPIS: organization part identifier source indicator
Al: additional information
Data:
Dl: data identifier
CSI: code space identifier
IC: item code
Vefsion:

VI: version identifier

The fields "#" and "-" are separators.

Figure 3 ~ Identifisa

A confgept identifier consig
e the registration authoxity i ifi sscribes the origin of the identifier;

e the data ide r
concept dicti ;

ept (for example class, data element) withfin the

o the version ident [ifies version of the concept description.

The DOl is composed of anwopti edde space identifier (CSI) and a mandatory item code (IC).
NOTE a° Pm "international registration data identifier (IRDI)" is used for "goncept
identifigr" o

NOTE 2 ithi er standards, the term “code” is used instead of “concept identifier”.

NOTE Examples in thig part of IEC 62832 only show the value of the item code (IC) of the identifier.

NOTE 4 NSO 29002 is a common resource used by several standards. Standards using ISO 29002 as a reference
restrict tThe synfax and add semantics elements 10 the syniax.

5.2 Concept dictionary entry
5.2.1 General

All concept dictionaries used in the DF reference model (standardized, registered and supplier
concept dictionaries) may have different structural organization and contents, however all
entries in these dictionaries shall conform to the definition of a concept dictionary entry. This
requirement enables integration of the contents of these dictionaries into the DF dictionary.

A concept dictionary entry shall include at least a concept identifier, a name, and a definition.

Subclauses 5.2.2 to 5.2.4 specify the following types of concept dictionary entries: data
element type, CDEL definition, and DF asset class definition.
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5.2.2 Data element type

A data element type shall include a data type and may also include further information like
symbol, physical unit, value range, or relationship to other data elements.

Data element types can be defined independently from other concepts.

The standard relevant to the concept dictionary specifies the rules for describing data element
types.

5.2.3 CDEL definition

CDEL| definitions shall include references to data element types in the
identifiers. CDEL definitions are groupings of data element types w
describe specific aspects of a PS asset (e.g. address information, A
functipnal element of an asset or a collection of characte
measlirement principles).

5.2.4 DF asset class definition

bment
pr DF

DF agset class definitions shall include references t
types|in the form of concept identifiers. DF asset
asset|classes.

EXAMHALE 1 A DLOP (Device List of Properies) e ) i finition
describing physical assets. In this case, the RF asse N provi ibing the
informdtion about structure and specifications of PS

finition
ibing the

EXAMALE 2 An OLOP (Operating Llst of Prop
describing role-based equipme
informdtion about requirement

5.3 |[Concept dictio

Genera@

5.3.1

A con class

definiti

A con

consortipmydictignary managed by an independent organization or consortium;

Eupplier dictiondry managed by a data supplier;

OO0 O

DE@ictionary owned by an enterprise.

5.3.2 DF dictionary

The DF dictionary is used to construct the DF asset classes. The DF dictionary may contain
concept dictionary entries belonging to one specific domain or to multiple domains.

EXAMPLE Examples of domains are electric/electronic components, low voltage switchgear, process automation,
mechanical construction.

It may integrate or reference concept dictionary entries defined in concept dictionaries
provided by several different organizational sources as shown in Figure 4, as long as the
registration authority of each of these concept dictionaries is identified by a registration
authority identifier (RAI).
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Standardization bodies

Standard body x IEC i
—— ——— !
Standardized dictionary x IECCDD

Enterprise
Classification consortia
Consortium y eCl@ss ECCMA
T T T T T
Congortium dictionary y eCl@ss dictionary eOTD ' DF dictionﬂfy

Integrate or reference

itjons

Data suppliers :

Supplier A Supplier B Supplier €
]
Supplier dictionary A Supplier dictionary B

5.4

A data element @

Data element

data ¢lement type\T

NOTE | Deps

value at ay.

EXAMHLE The uallie of § data element can be “undefined” when defining DF asset classes or in early ph
the life|cycle ofithe/production system.

5.5

Collection of data elements

IEC

th the

e Or no

hses of

A collection of data elements (CDEL) contains data elements and/or CDELs, and is specified
using a CDEL definition. A CDEL may contain at the same time data elements with defined
values and data elements with undefined values.

Each data element of a CDEL shall be individually accessible.

A CDEL is used in a DF asset or DF asset class to describe a set of characteristics of a PS

asset,

NOTE

belonging to a particular aspect or feature.

IEC 61987-10 defines a concept named block of properties which maps to CDEL.
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5.6 DF asset class

5.6.1 General

A DF asset class describes a set of DF assets that share common data element types.

A DF asset class consists of a DF asset class header and a DF asset class body.
A DF asset class is derived from one or more DF asset class definitions.

5.6.2 DF asset class header

A DF psset class header is used to manage the corresponding DF asset cfa

Examples of information provided in a DF asset class header are:

e e

e Op
frd
ap

NOTE
The in
NOTE ?
5.6.3

A DF
requir

The d

i a library.

es in a librpry or
support specific

pts or

class

defini

EXAMH y, the part representing the physical asset can be derived from 4 DLOP
of IEC ef class body provides information about characteristics and structur¢ of the
PS ass ular model of device provided by a particular manufacturer).

EXAMH D ithi lass body, the part representing the role-based equipment can be derivgd from
an OLd 7. IN ase, the DF asset class body provides information about the requirements for a PS
asset (¢.9. “ Qf pressure measuring equipment”).

For basic\types of PS asset, the DF asset class body is composed of data elements

CDELs\(see Figure 5).

Tnd/or
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Class name

Class identifier

DF asset class definition ref.

DF asset
class
header

Data elementlid 1

Data elementid 2

Data elementid 3 <value>

CDELId1
L Data elementid 4

DK asset class body

CDEL Id 2

= o = f o o = = ==

Data elementid 5
CDEL Id 3
IEC
For cpmposite types of PS asset, the DF asse ) is sompdsed of data elements,
CDEL}s and/or the structure descriptio R structure description [of the
DF agset class is provided by DF as S es and their relationshigs. DF
asset$ and DF asset classes represe e PS asset. The respgctive

relatignships (DF asset links and/or DF asset slass, associations) represent the conneftions

Class name <Name>

Class identifier

DF asset
class
header

DF asset class definition ref. <ID:>

<> s Menifehs .
& Data elementid 1

DF fsset class body

‘Data E@nﬂf@] \/%L [0.m
O\ AS >

DF nm..% I DF Asset2[0..q]
|
|
|

ErfF e ETHeT

Data elementId 2

Data elementid 3

CDELId1
L Data element Id 4

DF asset class body

DF asset 1
L DF asset 1 description

UF @

L DF asset link 1 description

IEC

Figure 6 — Example of composite DF asset class

A DF asset contained in a composite DF asset class is not a particular physical asset but it is
role-based equipment.

A constituent DF asset class can be replicated into multiple DF assets in a composite DF
asset class depending on statements of multiplicity (e.g. [0..n]).
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A constituent DF asset has a relative role. When the composite DF asset class is transformed
to a DF asset, the relative role of its constituent DF assets will be replaced with a particular

role related to the role of the composite DF asset.

The data elements and CDELs in the body reference their respective dictionary entries which

may be contained in different concept dictionaries.

Most data elements have a defined value.

If the DF asset class body provides a structure description, the DF assets and the DF asset

links are specified as described in 5.9 and 5.10.

5.7 View element

A view element is used for filtering information from a library (suppli€

from the Digital Factory.

EXAMHLE 1

EXAMHALE 2 Examples for the purpose of filtering are the use by a particy
application aspect.

View
efficignt access to the asset information,
integaa !
speciffic use-cases.

The vjew element can include references te~DF¢3
identifications of the intended technical dise.
View elements may be[provided in a-i

5.8 |Library Q

5.8.1 General

The purpose of a Ypra

ry) or

ficient
user-

and references to data elemenfs and

o tolfacilitate reusexpfgesi y providing standardized classes, which can be combingtions
of muyltipte asskciated ¢lasses;

o tolassis the quality level of design.

For allibrary to be™integrated in the DF framework, the contents of the library should cpmply

with tTe DFE-reference model specified by IEC 62832 (all parts).

The contents of a library are defined using concept dictionary entries of one or more concept

dictionaries.
There are two types of libraries, supplier libraries and DF libraries.

The libraries may include:

e DF asset classes;
e DF asset class associations;
o data element relationships;

e view elements.
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.2 Supplier library

Supplier libraries are used to provide information about PS assets. If a supplier library does
not comply with the DF reference model, additional work will be required to be able to
integrate it in the DF framework.

5.8

.3 DF library

A DF library is used for creating and maintaining one or more Digital Factories.

The contents of a DF library are created by integrating or referencing selected contents of

su | rlibraricne Contantc mav aAlon bha craatad hy tha Aantararicon
ppliertibraries—Gontents—-may-also-be-created-by-the-enterprise-

5.9

5.9

A DF |asset is used for representing a specific PS asset. It is «
then Jalues are defined for all relevant data elements.

The DF asset contains the role-based equipment A

| General

DF asset

information.

NOTE

A DF

5.9.2| DF asset header

A DF psset header is usef

Examples for informatip

identification
Dipital Factory

EX
EX

EX
re

EXAMPLE 4 Planned, on the shelf, configured, installed, in operation, decommissioned.

class,

asset

3.2).

n the

optional Information for filtering the DF nformation in the DF asset body, which can be
used to support specific application aspects or technical disciplines. The information for

filtering can be inherited from the corresponding DF asset class or defined by the
enterprise.

The information in the DF asset header is provided in the form of a CDEL.

NOTE The data structure of this CDEL will be specified in a subsequent part of IEC 62832.

5.9

.3 DF asset body

The information in the DF asset body is used to represent the characteristics of the PS asset.

The structure of the DF asset body is defined by the DF asset class body.
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A DF asset body may include:

e data elements;
e CDELs;
e DF assets;

e DF asset links.

— 25 —

DF assets in the DF asset body shall be included together with their respective DF asset links

(see Figure 7).

DF acept
IF asset headar
DF asset identifier = 5675-34-34-34-2342
Role indentifier = Conveyorfil, Line#, Plant , Area §
Sedal number = .,
DF asset class ref. = Conveyor
IDF asset body \ v
Data Element[10] :CDEL [5] /—\
— =
B"“""‘;'ég Weyor e & D et Motorh
Line#1 wie
Cable M Cable Mator
'?:m\ VF 1 Cable#4 Motor2

5675-34-34-34-2342

) Conveyor#1, Line#1, PlantArea 5

D)‘\f:ésgt Eigss ref.

Conveyor

A NS

ot
/%/ -
f
N\

\DQta?l;ment Id 1

<value>

I Mt}e/lement Id 2

<value>

\Dgta element Id 3

<value>

<value>

DF asset 1

DF asset body

(PLC Bottling Conveyor Line#1)

L DF asset 1 description

DF asset link 1

(Link between PLC and Cable#1)

L DF asset link 1 description

e i EE

Figure 7 — Example of composite DF asset

IEC

IEC
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Within Figure 7, the DF asset is identified by the information in the DF asset header, including
the DF asset identifier, serial number of the PS Asset, role identifier and the reference to the
respective DF asset class. The DF asset body provides the description of the features and
capabilities of the PS asset. In this example, the PS asset is described by a set of data
elements, some are provided as single data elements (ten single data elements) and some
are collected in CDELs (five CDELs containing a number of data elements). The DF asset is
composed of a number of constituent DF assets (e.g. a PLC, cables, drives), which are shown
with their role identifiers. The DF asset links between these DF assets are shown with green

lines.

5.10 DF asset link

A DF psset link describes an established relationship between two or mor assets!
A DF psset link includes

e anl identifier within a Digital Factory,

e an optional reference to a DF asset class association, and

e id¢ntification of two or more end points of the linked DF

DF as

5.11

A DF
DF as

A DF
classs

EXAMH
or phys

A DF
two o

A DFHF
relatia

NOTE
5.12

Data

set link may be used in DF asset class body and

DF asset class association

asset class association describes theNDF h can be established be

sets.

asset class associatign ma efistics and structure of the DF
s used to check con ibilf

LE Check for comp asses for information exchange, electrical conng
ical interfaces

psset class ;s i ast an identifier within a library and identifica
more end poiR ¢ Y'DF asset classes.

en may include or reference one or more data el

element relationships (DER) can be defined between two or more data elements

fween

asset

ctions,

ion of

ement

pf the

hints of a DF asset class association

end p

A DER includes

e an

identifier within a library,

e references to one or more data elements of each associated DF asset class, and

e arule.

A data element relationship (DER) specifies a rule used to check compatibility between
associated DF asset classes. The rule is expressed as a set of equations or a reference to an
algorithm.

The rules can be provided by relevant international standards or by the data supplier of a
library for a DF asset class which is involved in the DF asset class association.
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If a data element relationship is included or referenced in a DF asset class association, the

specified rule may be used to check the corresponding DF asset link.

NOTE Multiple data element relationships can be used to check compatibility for one DF asset link.

EXAMPLE When connecting a motor to a drive, data element relationships can be applied between the data

elements corresponding to electrical characteristics of the motor and the drive.

Figure 8 shows examples of data element relationships.

0 DF asset class association —'L

- Class name DWW Senso
E E £ | Class identifier
= © B | DF asset class
definition ref. de
| Data element Id 11
| | Data element 14 12 0
| DER
: ? Data element Id 13
211
| @ Data element Id 14
| Data element Id 15
| ﬁ Data element Id 16
| : . Data element Id 17 0
s || DE(R \
! Data element Id 18
I - \
- —
5.13
A Digital Factor)@
A Dig is t
and Wi
The O
system i
Exam
e purpose of the Digital Factory
EXAMHLE,YRevamping of brewery for 2020.

class
header

Data element Id 45
Data element Id 46
Data element Id 47
Data element Id 48

DF asset class body

archy

iction

o life cycle phase of the production system;
o state of the Digital Factory;
o revision of the Digital Factory.

The body of a Digital Factory is a DF asset body which may include:
e data elements;
e CDELs;

e DF assets;

e DF asset links.
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6 Rules of the DF framework

6.1 Example for representing a production system

This Subclause 6.1 provides an example for representing a production system using model
elements of the DF framework.

In the DF asset described in Figure 7, the DF asset is a conveyor system comprised of other
DF assets. The conveyor system is installed at a specific location with a specified role and
identification.

The DF assets in the DF asset body for the conveyor system comply with DF asset|class
definifions for VFD (Variable Frequency Drive), PLC and motor in the DF ¢

The YFD class definition is an example of a DF asset class definition\ Tt class
definifion defines the data element types for the VFD asset class\ The is|la DF
asset|class in the DF library, with a specific value (manufagture ement
“manyfacturer name”. Since a VFD device can be used.i W PN D tional
information is added for the location when the VFD devicg i i ith a
particplar role in a particular application. Similar values—are™s tor in
the application.

Figurg¢ 9 shows an example of how DF

DF Pictionary

: Cpnceptidentifier = <ID>
=m Dpta supplier = <sID>
:,_"5’ § Rhted voltage
10 g
[ [m =i
:g 2| cpEL reference 1
: Upata element refeyeﬁwtl
|._.r- [~ Conceptidekﬁﬁ;m%> 1~
i E é Data supplier = <;§I§2> N \:\S:\:/Zf;\::\}_i VRO el Digital Factory
S B
i Q % l.\.I;meer %Moa\les \ \lé\ OF as#m class definition ref. [R5 £ DF AssetIdentifier [RENI-8
1% 1° [eper ocui>deSuripton :D Manufacturer <2 Role identifier VED#1
L‘I- }:\oncget s L<I_I5Q\> \:\g/ e e ;(;c:;:)ent class ref. V:;cll
: g Daéﬁ\u}pli5¥“§|03> : i“- Class name Rated voltage - <value;
: % \Rged voltage \\ L: Class identifier . P
: o ;.DEL refe%/ : ° DF asset class definition ref. DF Assetldentifier ID_Y.
| M — b 1 & | manufacturer Role identifier PLC#1
: ) 4 JLocation Loc2
: ng .-- Class name Motor cl. ﬂ DF assetclass ref. PLCcl.
: i 9 Class identifier § <...>
: : (_t'; DF asset class def. ref. <ID3> o ToF Asset Identifier ID_Z
{__: & |Manufacturer <. 5 |Role identifier Motor#1
: g Rated voltage <value> é:tg Location Locd
1 + |DF assetclass ref. [ 1GIAA B
:__ CDELId 4 g Rated voltage <value>
<..>
CDELId 4 <...>

Figure 9 — Example of DF asset and DF asset class
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6.2 Rules for integration in the DF library

The exchange of information for data elements, CDEL, and DF asset classes between data
supplier and enterprise is based on the exchange of <identifier, value> pairs. The identifier
determines the concept that describes the meaning of the value.

In order for the enterprise to define and construct new DF asset classes, the definitions from
the DF dictionary shall be used.

When integrating the contents of supplier libraries into a DF library, the owner of the DF
library needs to conS|der the references from the suppl|er I|brary contents to the concept
dictio P may
have pne or more DF libraries (for example for different projects).

Organization X

— nteprise
Concept dictionary X |

Organization Y

— —mﬁdlabnnry \

Concept dictionary Y | /_ \>
|
Organization Z Rules for integratin & w |
1
Concept dictionary Z

Rules for derivmg

N

wy
k References
>

J

Rules for deriving

2

N~

IEC

Figure 10 — Integration with the DF library

ik

6.3 [Rules for using DF assets in a Digital Factory

Rules are specified for defining the values for the DF assets, the DF asset links, and DERs to
represent the composite PS assets, such as the sub-systems, equipment, and devices of the
production system. DF asset links and DERs are used to represent the interfaces and
connections between the PS asset.

In order to integrate a DF asset in the Digital Factory, the corresponding DF asset class shall
be defined in the DF library. Depending on the purpose of modelling, the DF asset in the
Digital Factory should appropriately represent the status of the PS asset.

EXAMPLE 1 A PS asset intended for use for a particular purpose in a future production system is described with a
DF asset by assigning a value to the data element “role identifier” of the corresponding DF asset class.

EXAMPLE 2 A PS asset installed in an actual production system is described with a DF asset by assigning a
value to the data elements “serial number” and “role identifier” of the corresponding DF asset class.
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EXAMPLE 3 If a non-functioning PS asset is replaced by another one from the same type, the value of the data
element “serial number” of the corresponding DF asset is updated accordingly.

6.4 Reuse of a Digital Factory structure

The structure of a Digital Factory may be copied for another similar production system. This
allows the reuse of designs. In order to copy the structure of the Digital Factory, the identifiers
of all physical asset information shall be replaced. The correct handling of all other
identification information should be considered.

@C@
S
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A1

Concept dictionary

-31 =

Annex A
(informative)

UML Model

The concept dictionary defines the concepts, classes, and terms that are used to construct
the DF asset classes. Figure A.1 shows that a DF asset class definition may be composed
from other model elements such as CDEL definition and Data element type. CDEL definitions

may
are u
the cg

Figure
assoc
the ty
relatig
alway

e composed from other CDEL definitions. All concepts defined in

ncept.

Concept dictionary

0

*

@DEL

h\efurhnén

R

N

N
™ 0..* 0.*
\\ \
0.* Data element type

Q\

ncept dictlonary

the.cgde of

IEC

14 eference model differentiates two relationships: DF assef| class
data.element felationship. The main difference between these relationships is
of )the respective relationship. The end points for a data elgment
data elements. The end points for a DF asset class associatign are

5 DF assetslasses.
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A DF asset class association is described by providing information about the profile of the

relationship and a reference to the standard defining that relationship.

Relationship

-EndPoint1
-EndPoint2

Data element relationship

-EndPoint1 ; Data element
-EndPoint2 : Data element

DF asset class association

-EndPoint1 : DF asset clas
-EndPoint2 : DF asset clags

AN

Figure A.2 — Types of relationship

A.2 | Library

A library may contain a number of DF asset classe
elemgnt relationships and of view elemenqts (seg(Fi

DF asset claﬁ}

>
Library J

1
[\ DF asset class association

=
»

- |FEndPgint1 : DOF asset class
-EndPoint2 : DF asset class

Y

Data element relationship

FEndPaint : Data element
-EndPaint2 : Data alament

view element

IEC

associations, of data

Figure A.3 — Library

IEC

The body of a DF asset class is derived from a DF asset class definition and is defined by

means of CDEL and Data elements (see Figure A.4 and Figure A.5).
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DF asset class

DF asset class header DF asset class body

K)

0.*
* CDEL Q
DF Asset : DF asset class 0.. /\

DF Asset Link : DF asset class association 0.*
EndPointl : DF asset class 0.*
EndPoint2 : DF asset class .

Data element

IEC
Figure A.@ ss
DF dsset clas
AN A
DF asset class header §‘{)\?\sfgset class body DF asset class ddfinition
«derived»
< ____________________
0..*
0.* CDEL CDEL definition
DF Asset : DF asset class IS B «Kderived» _ _ _ |
0.
N
DF Asset Link : DF asset class association| o *
EndPointl : DF asset class 0.*
EndPoint2 : DF asset class 0.*
Data element Data element type
«derived»
< __________
IEC

Figure A.5 — DF asset class showing origin of definitions

Also a DF asset class may be defined by composition of other DF assets (constituents) (see
Figure A.6). In such a case, the DF asset links between the constituents are part of the
definition of the composed DF asset class. As shown in the diagram, the composed DF asset
class in most cases will be a different class than the constituent DF asset class. A constituent
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DF asset class in turn may also be a composed DF asset class. This can result in a hierarchy

of classes.

DF asset class

DF asset class header DF asset class body

1 ’ composed

const'tue@F}sie\ickss
0. PR )
NG

*

I
I
.’

‘\/ DF asset class associatign

N
IEC

A.3 | Digital Factor,

A Didital Factory™a
composed of the

and a DF asset body. The DF asset bgdy is
the DF asset links (see Figure A.7 and Figurg A.8).

DjgitahEactory|
Digital Factory-header| Digital Factory body
+purposg
+state
+detail Igvel
)
N DF asset [ ___ ¢ Wderived»  _ _ _ _ | DF asset class
0..
0.+ DF asset link|—__«derived» __ IpF 5gget class association

IEC

Figure A.7 — Digital Factory structure
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-

DFheader : Digital Factory header

DFbody : Digital Factory body

purpose
state
detail level ’
DF Asset1 : DF asset class
— Assetlinkl . DE assetclass-association
EndPoint1™ asset class 5-Bf_Asset1
Endpom’l;\asiet class\="Dff_Asset2
DF Asset2 : DF asset class
IEC
Figure A.8 — Digital Factory
The relevant relationships between the DF assets are reg links, whigh are
derivgd from DF asset class association (see Figure A,
| DF asset bn}&vC:DFasselc\ass bod | |DFassetheaderB:DFasse class header
DF asset hea
| | | | | N | |
; 1
1
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]
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ionship between DF assets
Figurg ed DF asset can be represented within a Digital F4ctory.

The c
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DF Asset1 : DF asset class
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EndPoint1 : DF asset class = DF_Asset1
EndPoint2 : DF asset class = DF_Assel2
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Assetlink2.2 : DF asset clas$ association
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Figure A.11 — DF asset link and DER
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Annex B
(informative)

Overview of model elements

B.1 Model elements

Table B.1, Table B.2 and Table B.3 provide an overview of models elements used
respectively for the Digital Factory, libraries and dictionaries.

Table B.1 — Model elements of the Digital Factory

s )\
Model|element Definition Owner Deﬁ\%ptlor(\
Digitall Factory |digital representation of a |Enterprise Header (examples):
production system
tion tem;

)

DF assget digital model o Enterprise He Mamples):

production sy§tem gssgt . T .
- ntification information;

( reference to the corresponding DF asset clasf;
information on PS asset status;
Q — optional information for filtering the DF infornmation
in the DF asset body
% Body:

%7

— data elements;
— CDELs;
QX — DF assets;

— DF asset links
data element thing of the Enterprise — reference to a data element type
identifief of a data

element type and a value - value

collectten-ef ttentifred—setof-data Elltwlpl;ow referenceto—a—CBEL de;ll;t;Ull,

data elements |elements

(CDEL) — data elements.

DF asset link digital representation of a | Enterprise — identifier within a Digital Factory
relationship between two ) e
or more PS assets — optional reference to a DF asset class association

— identification of end points of the linked DF assets
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Table B.2 — Model elements of libraries

Model Definition Owner Description
element
library identified set of DF asset Supplier — DF asset classes
classes, DF asset class . Lo
associations, data element Enterprise — DF asset classes associations
relationships and view — Data element relationships
elements
— View elements
supplier library | library provided by a data Supplier see “library”
supplier
DF libfary library owned by an enterprise [Enterprise see "library”
for use in one or more Digital
Factories
DF asget class | description of a set of DF Supplier Header:
assets that share common data )
element types Enterprise
AN .
folNcomposite asset classes:
% ta elements
> CDELs
\)\/ — DF assets
— DF asset classes
Q — DF asset links
(\ — DF asset class associations
DF asget class Supplier — identifier within a library
associption . ) . .
Enterprise — identification of two or more end points pf the
associated DF asset classes
— (optional) one or more data element
relationship(s) (or references)
view eJement se\é for¥jltering information Supplier — references to DF assets
from.a library (supplier library )
or DF Tibfary) or from the Enterprise — references to data elements
Digital Factory — identification of technical discipline intefided
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Table B.3 — Model elements of dictionaries

Model Definition Owner Description

element

concept collection of concept <depends on — Data element types
dictionary dictionaries entries which | dictionary variant,

standardized

defines the concepts,
classes, and terms that
are used to construct the
DF asset classes

see the four
options below>

— CDEL definitions

— DF asset class definitions

Standardization

dictionary body

consortium Independent

dictionary organization or
consortium

supplier Supplier

dictiopary

DF di¢tionary Enterprise

A\

DF agset class

groupings of references

<depends on

N

definifion to CDEL definitions and dictionary variant,
references to data see options for — List o referencges ty dataelement types
element types concept dictionary> _@;\ BMS to GDEL definitiors
data glement unit of data for which the <depends on ti\}’entl ier
type identification, description | dictionary variany/
and permissible values see options for
have been specified concept dict >
according to a data
specification
— Physical unit
> Value range
— Relationship to other data elements
CDEU — Concept identifier
definiti .
— List of references to data element tyjpes
B.2 description
Figure gmple structure of a DF asset describing both physical assgt and

equip
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