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INTERNATIONAL ELECTROTECHNICAL COMMISSION

+ INDUSTRIAL-PROCESS MEASUREMENT, CONTROL
{pAND AUTOMATION - DIGITAL FACTORY FRAMEWORK -

O/ Part 1: General principles

O FOREWORD

1) The International Elecérotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national elec ical committees (IEC National Committees). The object of IEC is to promote
international co-ope n all questions concerning standardization in the electrical and electronic fields. To
this end and in addi other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publi Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their pr én is entrusted to technical committees; any IEC National Committee interested

Yy

in the subject dealt with participate in this preparatory work. International, governmental and non-
governmental organizations | g with the IEC also participate in this preparation. IEC collaborates closely
with the International Organiz@tion for Standardization (ISO) in accordance with conditions determined by
agreement between the two organ%ons.

2) The formal decisions or agreement@EC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of reco;men ations for international use and are accepted by IEC National

Committees in that sense. While all reaso efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot b responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, | ional Committees undertake to apply IEC Publications
transparently to the maximum extent possible | eir national and regional publications. Any divergence
between any IEC Publication and the correspondin }%I or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conform@ ependent certification bodies provide conformity
assessment services and, in some areas, access to |[EC s of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this;‘)Qation.

7) No liability shall attach to IEC or its directors, employees, se agents including individual experts and
members of its technical committees and IEC National Committees(f ny personal injury, property damage or

other damage of any nature whatsoever, whether direct or indire for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, thi§€ IEC Publication or any other IEC
Publications. @

8) Attention is drawn to the Normative references cited in this publication. W the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC

%ion may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patén ts.

The main task of IEC technical committees is to prepare Intern Standards. In
exceptional circumstances, a technical committee may propose the publi€ationsof a technical
specification when 6

e the required support cannot be obtained for the publication of an Interne.LA%‘t Standard,
despite repeated efforts, or

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

Technical specifications are subject to review within three years of publication to QS)%
whether they can be transformed into International Standards.

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



-6- IEC TS 62832-1:2016 © IEC 2016

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

Tyﬁst edition includes the following significant changes with respect to IEC TR 62794:

o “nitial project was split into several parts to facilitate work progress;

s were completely reworked based on National Committee comments.

e C
The text o@;echnical specification is based on the following documents:

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

<

Full information on oting for the approval of this technical specification can be found in
the report on voting in '&ed in the above table.

This document has been dfaffed in accordance with the ISO/IEC Directives, Part 2.
*

/(

A list of all parts in the IEC 62 series, published under the general title, Industrial-process
measurement, control and au ion — Digital factory framework can be found on the IEC
website.

stability date indicated on the IEC w under "http://webstore.iec.ch" in the data related to
the specific document. At this date, t ent will be

e reconfirmed, c:ﬁ
e withdrawn,

e replaced by a revised edition, or c%

The committee has decided that the éon;nts of this document will remain unchanged until the
he

*

e amended.

A bilingual version of this publication may be issued a@er date.

>

IMPORTANT - The 'colour inside’' logo on the cover page@‘is publication indicates
that it contains colours which are considered to b ful for the correct
understanding of its contents. Users should therefore prin&) document using a

colour printer. @
°s
\L@
L
$




IEC TS 62832-1:2016 © IEC 2016 -7-

INTRODUCTION

walarket demand and situation

Hig@formance, flexible dynamic processes, and agile machines and production systems
are e ial to meet the demands for quality, delivery and cost of the products. This results
in an &ased complexity of the plant life cycle. In addition, all existing information of a
product or roduction system is described and modified through the whole life cycle of a
product o@uction system, for example during the planning, development process, and
operation. !@ituation spurs the enterprise to exchange product and production system data
in electronic

However, each eQ ise and each department inside the enterprise describes their products
and production syste according to their own data management schemes, often using
different terms, struc and media.

EXAMPLE Examples for data @gement schemes are paper-based, databases, disks, e-catalogues, cloud.

Therefore, no seamless infoéa(ti exchange can be found between all the actors involved in
the life cycles of both product production systems.

Efficient exchange of data betwee d within enterprises can only be performed if syntax
(format) and semantics (meaning) he information has been defined in a unanimous and

shared manner. O

0.2 History of standardization in thi ea
.

Earlier work started with the initial objective t lace paper data sheets with an electronic
description of electronic components used in gr cts, and to use it in software tools for
electronic wiring and assembly (for example, when%;ning electronic boards).

Additionally, concepts were developed for profiling of ices used in production systems, in
order to describe parameters and behavioural aspe facilitate integration and reduce
engineering costs, providing guides for standards develo

NOTE 1 See Device Profile Guideline (IEC TR 62390). @

IEC 61987-10 made an important step toward this objective by ning fundamentals that aim
at describing devices used in production systems by creating list roperties (LOPs). The
properties themselves are compiled into blocks that describe gi eatures of a device.
Further parts of IEC 61987 and other related standards (e.g. IEC 3) define reference
LOPs for electronic/electric components and materials used in elec ical equipment
and systems, such as equipment for measuring flows, pressures, tem@g‘res, levels and
densities.

NOTE 2 Although the title of IEC 62683 is “Low-voltage switchgear and controlgear — Produ nd properties
for information exchange”, the intent of IEC 62832 is to use the information exchange for interopgrability 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 f ré@ing
characterization classes of parts and their properties. As a result, a database was deVelo ,
also named IEC Common Data Dictionary (IEC CDD), which contains the reference col&c‘::ﬁgw
of classes and associated properties. ISO 22745 specifies open technical dictionaries ( s)
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
sysb@s.

ugtber of efforts have addressed the development of business and manufacturing
nte p( models to aid in understanding of different aspects of the enterprise to realize
impro@nts in enterprise operations. Additionally, models for enterprise and control
systems h een developed to support the production operations, but gaps remain in
developm@fbmodels to bridge from the manufacturing system design environments to the
manufactunr‘@peration environments, in terms of sharing information of the process,
equipment, a ices.

o >

NOTE 4 IEC 62264 s models of functions in the manufacturing and control domains and information
exchanged with the en riSe domain.

0.3 Purpose and b@its of IEC 62832

While the standards menti above provide a method for describing properties of a given
device, IEC 62832 extends ilyléthod by defining a reference model for the representation
of production systems, which i (nge the devices.

In order to manage a productior@stem effectively throughout its life cycle, it is very
important to have its digital representation and to maintain the contents appropriately in
response to its evolution in its life cycl tivities related to the production system will access,
update, and use the contents of digital sentation in order to support the whole life cycle
of the production system. This digital” repgesentation provides a consistent information
interchange between all processes and @ ers involved and makes related information
understandable, reusable and changeable thréthe entire production system life cycle.

Dictionaries and models can help to establi ch digital representation by providing
descriptions of elements, such as equipment and es, of the production system. However,
additional information is needed in order to achie¥€ the intended digital representation of
production systems, such as descriptions of relationsh@ween the elements.

IEC 62832 provides a framework used for establishi and maintaining the digital
representations of production systems, including the eleméntg, relationships between these
elements and the exchange of information about these eleme @

the various activities related to production systems. The main adv es of this method are
that all information related to a production system is described in a rdized manner, and
it can be used and modified through its entire life cycle. The method d in IEC 62832 is
kept as generic as possible in order to enable its use in several industria ors.

The framework aims at reducing the interoperability barriers for @a;ge of information for

NOTE Enterprise modelling concepts are described in standards referenced in the Bibli Ey (for example

ISO 15704, 1ISO 11354-1).
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0.4 Contents of the IEC 62832 series

The\EC 62832 series consists of multiple parts which provide:

. eral introduction to the model and principles of the Digital Factory framework (DF
r work);

e d ed data model for all the model elements of the DF framework;

e descriptien of how the DF Framework is used to manage the life cycle of a production
syste

o descriptit@ QOW data is migrated into the DF framework.
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INDUSTRIAL-PROCESS MEASUREMENT, CONTROL
AND AUTOMATION - DIGITAL FACTORY FRAMEWORK -

B
1 Scop%

This part of IE%BSZ, which is a Technical Specification, defines the general principles of

)\S Part 1: General principles

the Digital Fact amework (DF framework), which is a set of model elements (DF reference

model) and rules delling production systems.

This DF framework de

e a model of production&ysiem assets;
e a model of relationships @veen different production system assets;

e the flow of information abo duction system assets.

(such as raw production material, mbly parts), consumables, work pieces in process, nor

end products. /O

It applies to the three types of producl(‘ ocesses (continuous control, batch control or
discrete control) in any industrial secto example aeronautic industries, automotive,
chemicals, wood). .

7k

NOTE 1 This document does not provide an application @ io for descriptions based on ISO 15926, because
t.é

The DF framework does not covcﬁpresentation of building construction, input resources

ISO 15926 uses a different methodology for describing produc ystems.

NOTE 2 In order to support oil and gas production systems, other methodologies for describing the assets can be
used (for example based on ISO 22745 or ISO 13584-42).

The representation of a production system according to tr@ocument is managed throughout
all phases of the production system life cycle (for exampl ﬁgn, construction, operation or
maintenance). The requirements and specification of sof tools supporting the DF
framework are out of scope of this document. @

2 Normative references @/‘

The following documents are referred to in the text in such a way t e or all of their
content constitutes requirements of this document. For dated refereneg§, only the edition
cited applies. For undated references, the latest edition of the referenced do&ent (including

any amendments) applies. :

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

ISO/IEC 11179-6, Information technology — Metadata registries (MDR) — Part 6: Regis*ra@

ISO TS 29002-5:2009, Industrial automation systems and integration — Exchange of
characteristic data — Part 5: Identification scheme





