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European foreword

The text of document 3/1541/FDIS, future edition 2 of IEC 81346-1, prepared by IEC/TC 3
"Documentation, graphical symbols and representations of technical information" was submitted to the
IEC-CENELEC parallel vote and approved by CENELEC as EN IEC 81346-1:2022.

The following dates are fixed:

+ latest date by which the document has to be implemented at national (dop) 2023-02-04
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2025-05-04
document have to be withdrawn

This document supersedes EN 81346-1:2009 and all of its amendments and corrigenda (if any).

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

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.

Endorsement notice

The text of the International Standard IEC 81346-1:2022 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 60297-3-100 NOTE Harmonized as EN 60297-3-100
IEC 60297-3-101:2004 NOTE Harmonized as EN 60297-3-101:2004 (not modified)

IEC 61175-1:2015 NOTE Harmonized as EN 61175-1:2015 (not modified)
IEC 61355-1:2008 NOTE Harmonized as EN 61355-1:2008 (not modified)
IEC 61666:2010 NOTE Harmonized as EN 61666:2010 (not modified)

IEC 61666:2010/A1:2021 NOTE Harmonized as EN 61666:2010/A1:2021 (not modified)

IEC 62023 NOTE Harmonized as EN 62023

IEC 62027 NOTE Harmonized as EN 62027

IEC 62424:2016 NOTE Harmonized as EN 62424:2016 (not modified)
IEC 62491:2008 NOTE Harmonized as EN 62491:2008 (not modified)
IEC 81714-3 NOTE Harmonized as EN 81714-3

IEC 82045-1 NOTE Harmonized as EN 82045-1

IEC 82045-2:2004 NOTE Harmonized as EN 82045-2:2005 (not modified)
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IEC/IEEE 82079-1:2019 NOTE Harmonized as EN IEC/IEEE 82079-1:2020 (not modified)

ISO 3166-1 NOTE Harmonized as EN ISO 3166-1

ISO 4157 (series) NOTE Harmonized as EN ISO 4157 (series)

ISO 4157-3 NOTE Harmonized as EN ISO 4157-3

ISO 9000:2015 NOTE Harmonized as EN ISO 9000:2015 (not modified)
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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

NOTE 1 Where an International Publication has been modified by common modifications, indicated by (mod), the
relevant EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available
here: www.cenelec.eu.

Publication Year Title EN/HD Year

IEC 81346-2 2019 Industrial systems, installations and ENIEC 81346-2 2019
equipment and industrial products -
Structuring principles and reference
designations - Part 2: Classification of
objects and codes for classes

ISO/IEC 646 - Information technology; ISO 7-bit coded
character set for information interchange

ISO 81346-10 —1 Industrial systems, installations and - -
equipment and industrial products -
Structuring principles and reference
designation - Part 10: Power plants

ISO 81346-12 2018 Industrial systems, installations and - -
equipment and industrial products -
Structuring principles and reference
designations - Part 12: Construction works
and building services

"In preparation. Stage at time of publication: ISO DIS 81346-10:2021.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL SYSTEMS, INSTALLATIONS
AND EQUIPMENT AND INDUSTRIAL PRODUCTS -
STRUCTURING PRINCIPLES AND REFERENCE DESIGNATIONS -

Part 1: Basic rules

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC 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 recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks 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 publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of 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 Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

IEC 81346-1 has been prepared by IEC technical committee 3: Documentation, graphical
symbols and representations of technical information, in close cooperation with ISO technical
committee 10: Technical product documentation. It is an International Standard.

It is published as a double logo standard and has the status of a horizontal publication in
accordance with IEC Guide 108.

This second edition cancels and replaces the first edition published in 2009. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) the scope includes a reference to IEC Guide 108 for being a horizontal publication;
b) synchronization with IEC 81346-2:2019 and ISO 81346-12:2018; Documents
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c) the introduction of the type aspect;
d) introduction of an information model of the reference designation system;

e) introduction of an information model for the framework of reference designation system to
comply with International Standard 81346 series;

f) introduction of recommendation for metadata for design structure management;
g) introduction of rules and method for designation of relations between objects;

h) introduction of requirements for development of sector-specific parts of the International
Standard 81346 series;

i) introduction of requirements for incorporation of sub-object in object structures;

j) introduction of recommendations for documentation of the application of the International
Standard 81346 series;

k) introduced definition of new terms used;
I) new rules added and existing rules modified;

m) notes related to rules are converted to normative text as "Comment to Rule nn".

The text of this International Standard is based on the following documents:

Draft Report on voting

3/1541/FDIS 3/1548/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table. In ISO, the standard has been approved by 10 members out of 11 having cast
a vote.

The language used for the development of this International Standard is English.

A list of parts of the 81346 International Standard, published under the general title Industrial
systems, installations and equipment and industrial products — Structuring principles and
reference designations, can be found on the IEC website.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

In this document, jtalic type is used as follows:

o terms defined in Clause 3 (applies to the text of Clause 3 only);
e in the description of the EXPRESS model, entity names and attribute identifiers;

e commenting on the story from a structuring and reference designation perspective in
Clause B.2.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside" logo on the cover page of this publication indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this publication using a colour printer.
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INTRODUCTION

This document establishes a further development of earlier and withdrawn standards on item
designation. It provides the basics for establishing models of plants, machines, buildings,
infrastructure, etc.

This document specifies:

e principles for structuring of objects including associated information;
e rules on forming of reference designations based on the resulting structure.
By applying the structuring principles, even very large sets of information describing a complex

system can be handled efficiently. In Annex B, the life-cycle story of an object shows how
different structures and aspects are related to the sets of information.

The structuring principles and the rules for reference designations:

e are applicable to objects of both physical and non-physical character;
e provide a system that is easy to navigate within and easy to maintain;

e provide an excellent overview on a technical system since composite structures are simple
to establish and understand;

e support alternative design and engineering processes in the life cycle of an object since
they are based on the successively established results of this process and not on how the
engineering process itself is carried out;

e allow, by accepting more than one aspect, that more than one coding principle can be
applied;

e allow "old structures" to be handled together with "new structures" by using multiple
unambiguous identifiers;

e support individual management for the establishment of reference designations and enable
subsequent integration of modules into larger constructs;

e support the establishment of reusable modules, either as functional specifications or as
physical deliverables;

NOTE The concept of reusable modules encompasses for example, for manufacturers: the establishment of
contract independent modules, and, for operators of complex assemblies: the description of requirements in
terms of supplier independent modules.

e support concurrent work and allow different partners within a project to add and/or remove
data to the structured project result as it proceeds; and

e recognize time factor within the life cycle as important for the application of different
structures based on different views on the considered technical system.

The rules for structuring of information and for the construction of reference designations forms
the basis for creating a reference designation system (RDS) complying with the International
Standard 81346 series. Such systems are used for structuring and designating objects based
on the needs of the organization using them.

The rules listed above are based on the fundamental ideas provided in Annex M that were
defined for the development of the predecessor document for this document.

Annex A provides an information model of the framework described in this document and in
IEC 81346-2. Annex A includes also elements related to other publications where the
application of the reference designation in accordance with International Standard 81346 is
considered.
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Figure 1 provides an overview on International Standards providing a consistent system for

information.
International

designation, documentation, and presentation of
information on the relations between the
publications applying reference designations.

Designation
IEC 81346
Structuring principles IEC 61175 - lE.C 61666 .
. : . Identification of terminals
and Designation of signals

reference designations within a system

Documentation rules

IEC 61355-1
Classification and designation
of documents for plants, systems
and equipment - Part 1:
Rules and classification tables

IEC 62023
Structuring of technical
information and
documentation

IEC 62424
Representation of process
control engineering requests
in P&l Diagrams

Preparation of documents

IEC/IEEE 82079-1
Preparation of information for
use (instructions for use) of
products — Part 1: Principles
and general requirements

IEC 61082
Preparation of documents
used in electrotechnology

IEC 62027
Preparation of parts lists

Labelling

IEC 62491
Labelling of cables and
cores

NOTE The tiles of the
publications are not complete.

IEC

Figure 1 — International Standards providing a consistent system
for designation, documentation and presentation of information

Annex A provides more
Standard 81346 series and other

This document describes the fundamental rules and methods for structuring of information and
for the definition of reference designation of objects within buildings, infrastructure, industrial
systems, installations and equipment and industrial products. These rules form a basis for the
establishment of specific reference designation systems (RDS) for use by industries,

enterprises, projects or other organizational contexts.

IEC 81346-2 establishes classification schemes with defined object classes and their
associated letter codes. It is primarily intended for use in reference designations and for
designation of generic types. Classes can also be used for other purposes, for example, by
manufacturers to show multiple potential use of a product. In this way, the classification can

enhance searchability.

Used in combination, this document and IEC 81346-2 define a fundamental framework for
reference designations that is independent of the context in which reference designations are
applied. This is applicable for objects in all technical disciplines and all branches of industry,

and is applicable through the whole life-cycle of objects.

The International Standard 81346 series additionally includes parts that define sector-specific
reference designation frameworks that tailor the fundamental reference designation framework
of this document and IEC 81346-2 to the needs of specific sectors. Requirements for developing

sector-specific parts of the International Standard 81346 series are given in Annex J.

Full document details: BS EN IEC 81346-1:2022
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INDUSTRIAL SYSTEMS, INSTALLATIONS
AND EQUIPMENT AND INDUSTRIAL PRODUCTS -
STRUCTURING PRINCIPLES AND REFERENCE DESIGNATIONS -

Part 1: Basic rules

1 Scope

This part of 81346 International Standard, published jointly by IEC and ISO, establishes general
principles for the structuring of systems including structuring of information about systems.

Based on these principles, rules and guidance are given for the formulation of unambiguous
reference designations for objects in any system.

The reference designation identifies objects for the purpose of creation and retrieval of
information about an object and, where realized, about its corresponding component.

A reference designation labelled at a component is the key to finding information about that
object among different kinds of documents.

The principles are general and are applicable to all technical areas (for example mechanical
engineering, electrical engineering, construction engineering, process engineering). They can
be used for systems based on different technologies or for systems combining several
technologies.

This document is also a horizontal publication intended for use by technical committees in
preparation of publications related to reference designations in accordance with the principles
laid down in IEC Guide 108.

2 Normative references

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

IEC 81346-2:2019, Industrial systems, installations and equipment and industrial products —
Structuring principles and reference designations — Part 2: Classification of objects and codes
for classes

ISO/IEC 646, Information technology — 1SO 7-bit coded character set for information
interchange

ISO 81346-10:—, Industrial systems, installations and equipment and industrial products —
Structuring principles and reference designations — Part 10: Power supply systems

ISO 81346-12:2018, Industrial systems, installations and equipment and industrial products —
Structuring principles and reference designations — Part 12: Construction works and building
services

1 Second edition under preparation. Stage at the time of publication: ISO DIS 81346-10:2021. Documents
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3 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 Terms given in italics are defined elsewhere in this clause.

3.1
object
entity involved in a process (3.4) of development, implementation, usage, and disposal

Note 1 to entry:  An object is something abstract or physical toward which thought, feeling, or action is directed.

Note 2 to entry: The object has information associated to it.

3.2

system

set of interrelated objects (3.1) considered in a defined context as a whole and separated from
their environment

Note 1 to entry: A system is generally defined with the view of achieving a given objective, e.g. by performing a
definite function.

Note 2 to entry: Elements of a system may be natural or man-made material objects, as well as modes of thinking
and the results thereof (e.g. forms of organisation, mathematical methods, programming languages).

Note 3 to entry: The system is considered to be separated from the environment and from the other external systems
by an imaginary boundary, through which the system is related to the external systems.

Note 4 to entry: The term "system" should be qualified when it is not clear from the context to what it refers, e.g.
control system, colorimetric system, system of units, transmission system.

Note 5 to entry: When a system is part of another system, it may be considered as an object as defined in this
document.

[SOURCE: IEC 60050-151:2001, 151-11-27, modified — the word "elements" replaced by
"objects" in the definition, in Note 3 the phrase "surface, which cuts the links between them and
the systems" replaced by "boundary, through which the system is related to the external
systems", Note 5 to entry added.]

3.3
aspect
specified way of viewing an object (3.1)

3.4

process

set of interacting operations by which material, energy or information is transformed,
transported or stored

[SOURCE: IEC 60050-351:2015, 351-42-33, modified — the domain is deleted, along with the
words "complete" and "in a system" and the word "matter" replaced by "material"; the example
and notes to entry are deleted.]

3.5
function
intended or accomplished purpose or task
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3.6
product
intended or accomplished result of labour, or of a natural or artificial process (3.4)

3.7
component
product used as a constituent in an assembled product (3.6), system (3.2) or plant

3.8
location
intended or accomplished space

3.9
structure
organization of relations among objects (3.1) of a system (3.2)

Note 1 to entry: In the context of this document the relations considered are partitive relations (see ISO 1087:2019,
3.2.14), i.e., consists-of / is-a-part-of relations.

3.10

identifier

attribute associated with an object (3.1) to unambiguously distinguish it from other objects within
a specified domain

3.11

reference designation

identifier of a specific object (3.1) formed with respect to the system (3.2) of which the object
(3.1) is a constituent, based on one or more aspects (3.3) of that system (3.2)

3.12

single-level reference designation

reference designation (3.11) assigned with respect to the object (3.1) of which the specific
object is a direct constituent in one aspect (3.3)

Note 1 to entry: A single-level reference designation does not include any reference designations of upper level or
lower level objects.

3.13

multi-level reference designation

reference designation (3.11) consisting of concatenated single-level reference designations
(3.12)

3.14

reference designation set

collection of two or more reference designations (3.11) associated with an object (3.1) of which
at least one unambiguously identifies this object

3.15
object occurrence
existence of an object (3.1) when viewed using an aspect (3.3)

3.16
product individual
one specimen of a product type (3.20)

Note 1 to entry: The existence of a product individual is independent of its application.
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3.17
class
set of objects (3.1) having at least one characteristic (3.18) in common

Note 1 to entry: The characteristics may be embodied by the use of properties, operations, methods, relations,
semantics, etc.

[SOURCE: ISO 5127:2017, 3.8.5.03, modified — "elements" replaced by "objects", Note 1 and
Note 2 to entry removed and a new Note 1 to entry added.]

3.18
characteristic
distinguishing feature

Note 1 to entry: A characteristic can be inherent or assigned.

Note 2 to entry: A characteristic can be qualitative or quantitative.

[SOURCE: ISO 9000:2015, 3.10.1, modified — removed Note 3 to entry.]

3.19

property
defined characteristic (3.18) suitable for the description and differentiation of objects (3.1)

[SOURCE: ISO/IEC Guide 77-2:2008, 2.18, modified - "parameter" replaced by

"characteristic", "products" replaced by "objects", and removed all notes to entry.]

3.20

type
set of objects (3.1) having a defined set of characteristics (3.18) in common

Note 1 to entry: A type can be a subset of a class.

3.21

associative relation

pragmatic relation

non-hierarchical relation between concepts

3.22
relation designation
identifier of an associative relation (3.21) with respect to the related object (3.1) occurrences

4 Concepts

4.1 Object

The definition of the term "object" is very general (see 3.1) and covers all items that are subject
to activities during the life cycle of a system.

Most objects have a physical existence as they are tangible (e.g. a transformer, a lamp, a valve,
a building). However, there are objects that do not have a physical existence but exist for
different purposes, for example:

e an object which exists only by means of the existence of its sub-objects, thus the considered
object is defined for structuring purposes;
e a function;
e atype;
e a process; Documents
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a space, being limited by some three-dimensional extent;

an object which exists for identification of a set of information.

This document does not distinguish between those objects that have a physical existence and
life cycle of a system.

those that do not. Both kinds of objects can be relevant for being identified and handled in the

There are no rules on how an object is established. In fact, it is the designer/engineer who
decides that an object exists and establishes the need to identify this object.

When an object is established, information may be associated with it. This information may
change throughout the life cycle of that object.

the concepts.

Figure 2 illustrates an object where the surface of each side of the cube represents one aspect
of the object. This representation of an object is used in further figures for the explanation of

\ 7
a) with one aspect

IEC

b) with two aspects

c) with three aspects

Figure 2 — lllustration of an object
when the object is no longer needed.

An object is established when there is a need for that particular object, and an object is removed
considered system.

Annex B provides more information on the establishment and the life cycles of objects within a
NOTE 1

The object can also be removed when its properties are found to be covered by another object. This is
frequently the case during engineering when objects initially have been distinctively subdivided and later it has been
found possible to combine or merge them.

NOTE 2 The removal/deletion of a physical object is not the same as the complete deletion of the object, as the
information on the object can be kept for retention reasons.
4.2 Aspect

If the elements of an object or the interrelations of this object to other objects are to be studied,
it is useful to look at these objects from different views. For the purpose of this document, these
views are called aspects.

or actual:

Aspects act like filters on an object, see Figure 3, and "highlight" the information that is of
relevance. The aspects dealt with in this document are focused on the intended, accomplished

purpose or task of the object — the function aspect;
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Documents
Document Sharing Hub


http://www.avadocuments.com/doc/bs-en-iec-81346-1-2022
http://www.avadocuments.com/doc/bs-en-iec-81346-1-2022

- 18 — IEC 81346-1:2022 © |EC 2022

e constructional relations of the elements of the object — the product aspect;
e space of an object — the location aspect;

o defined set of characteristics of the object — the type aspect.

In addition, other aspects may be applied when none of the above are applicable or sufficient
(see 5.6).

The aspect concept is, in this document, used for structuring purposes.

Viewing an object using an aspect, only occurrences of sub-objects that are relevant in that
aspect are visible.

When an object is recognized within an aspect, all the information related to that object may be
accessed, including information on its other aspects, if any.

EXAMPLE: If an object is identified by its product aspect, i.e. by a product-oriented reference designation, the
information on the function and/or location of that object is possible to find.

The product aspect is used
to highlight the constructional
relations (assembly) of the
w components of the object.

The function aspect is
used to highlight the
functional relations
among the components
of the object.

The location aspect is used to
highlight the spatial relations
among the components of
—— L R the object.

IEC

Figure 3 — Aspects of an object
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4.3 Systems

In the context of this document, a system is defined to enable a process consisting of a number
of activities, for example, cooking, screening, transporting, welding, driving. A system will
consist of objects that in themselves may be considered as systems.

A system can be delivered completely assembled, or as separate components to be assembled
on site. One and the same component can be part of (play a role in) more than one system.

In the context of structuring, the system is seen as an object and its components as physical
sub-objects.

4.4  Structuring

In order for a system to be efficiently specified, designed, manufactured, serviced or operated,
the system and the information about the system are normally divided into parts. Each of these
parts can be further divided. This successive subdivision into parts and the organization of
those parts is called "structuring”.

Structures are used for:

e the organisation of the information about the system, i.e. how the information is distributed
among different documents and/or information sets (see IEC 62023);

e the organisation of the contents within each document (see for example IEC 61082-1);

e navigation within the information on a system;

¢ the construction of reference designations (see Clause 6).
4.5 Function

The purpose of a system is to execute a process by applying specific parameters. In the context
of this document a "function" signifies the task of an object within such a process, without
considering its implementation. The object may later be associated with other aspects.

Figure 4 shows the general relation between a technical system exhibiting functionality and the
process through which inputs are transformed. Figure 5 shows a specific example of a technical
system consisting of sub-objects whose functionality contributes to the execution of the
process.

Has functionality Technical system

Functional effects on inputs

Input - Technical process P Output
(material, energy, information)

IEC

Figure 4 — Generic relation between the functionality of
a technical system and a technical process
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Object intended for production of liquid

Object intended for
heating

Object intended for
milling

Object intended for
mixing

X g

Liquid 1 i . Liquid 2
> Heating process = Mixing process

Matter 1

P Milling

IEC

Figure 5 — Example of functionality of a technical system and a technical process

4.6 Products and components
A product is generally defined as the result of a process. This can be something that is:

e intended to be sold (for example off-shelf product);
e to be delivered (as agreed between two parties);

o to be used as a constituent in another process, either as an input or as a tool.

As a consequence, any deliverable is a product regardless of what this deliverable is. A system
or plant can therefore be considered as a product as they are a result of a process and are also
delivered.

A product usually has a part number, type designation, and/or a name. A product can also be
identified by an order number.

For an object that is delivered, the product-oriented structure supplied shows how the supplier
has organised the sub-objects delivered with respect to the delivered product, i.e. how other
products are used as components within the delivered product. Such an object can be part of
the designed system and in later phases be associated with other structures.

A product-oriented structure usually indicates how the deliverables of a system are arranged.

NOTE 1 The product-oriented structure will usually coincide with the structure used in object listings of the system,
for example the structure of parts list according to IEC 62023 and IEC 62027.

A component is a product that is delivered from a supplier or manufactured on site, serving as
a constituent in a system context, see Figure 6.

NOTE 2 Components are usually products of processes in systems other than the one under consideration.

NOTE 3 A (possible) product produced in the process executed by the system under consideration is not a
component of that system and its structure. The product produced can have its own product-oriented structure, and
this structure is not related to the considered system producing the product.
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In order to avoid possible confusion, the term "component" is therefore consistently used in this
document when speaking about products used as constituents.

4.7 Location

For the purpose of this document, the location signifies the space as an object (for example a
room or an area zone within a building structure, a slot of a mounting frame within a controlgear
structure, a surface of a plate within a machine structure). Such an object can be part of the
designed system and, in the later planning, be associated with other structures.

When speaking about the location-aspect of an object with respect to structuring, defined
spaces inside the object are meant, not the space the object itself occupies in a system. The
result of applying the location-aspect on an object is its internal location-oriented structure.

A location can contain any number of objects.

4.8 Types

A type is a set of objects having a defined set of characteristics in common. Depending on the
number of common characteristics, and if these are qualitative or quantitative, a type can be
from very generic to very specific, for example:

e generic object types, for example the classes described in IEC 81346-2 where the identifier
is expressed by a letter code;

e types may be defined within an organization as extensions of classes defined in the
International Standard 81346 series;

o system-specific object types, where the identifier is expressed as a reference designation;

e many kinds of products, for example motors, transformers, contactors, pneumatic cylinders
or windows are often designed as a range of sizes (e.g. frame sizes) with common
characteristics. In such cases, the identifier for the range as a whole might be a type
designation (type designator); for each size a more specific type might exist;

e each product variant in a product series with fixed values for voltage, power, etc. normally
has an identifier in the form of a product identification number which identifies a type of
presumably identical products;

o the commercial packaging of products can introduce types of packed products; packages
containing for example 1, 5 or 10 products need in trade to be differentiated with different
Global Trade Identification Numbers (GTIN);

e the designer may group, within a project, objects with the same set of characteristics for the
purpose of easy recognition and handling (e.g. reuse) of information related to their use
within the system being designed.

Depending on how generic or specific they are, types are identified for example by names, letter
codes, type designators, product identification numbers, GTINs. When a type is defined within
a project, it may be identified unambiguously within the project and for that purpose a reference
designation may be applied.

4.9 Object occurrences and product individuals

An object occurrence is the view of an object based on an applied aspect, i.e., as a function, a
product, a location, a type or any other views.

A product individual is one specimen of a product type irrespective of where it is being used.
Each of the produced specimens of the product type mentioned above might need to be
individually identified.
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Even if at one moment in time there is only one product individual, it is usually advantageous
to differentiate between the information associated to the potential type and the actual product
individual in order to support future reuse.

Product individuals are identified by serial numbers related to the context of the production of
the product individuals, or by inventory numbers related to the context of the organization using
them.

NOTE Any plant or system made up as one occurrence has the potential to also become a type in the future. That
is the case where it is copied and made up in a second occurrence.

4.10 Relations between concepts

The relation between the product-related concepts is further illustrated in Figure 6. The process
illustrated in Figure 6 is recursive, i.e., the assembled product may be used as a component in
the next assembly level.

Object occurrences are identified by reference designations related to the system context in
which they occur. The object occurrences in a structure are occurrences of object types. Each
object occurrence is related to a product individual that may be replaced by another product
individual (e.g. when it is broken) without changing the designation of the object occurrence.
This will therefore have consequences for the location of labels showing the designations of the
occurrence, see Clause 10.

Designation of a product individual follows the object and is therefore attached to the object.

Assembled product,
system, plant

Delivery of products, incl.

documentation Usage(s) of products

Four product
individuals of
a product type

0000

Product
type
Component
type

Three product individuals are

used as components of a
certain type in the system and

one is kept as a spare.
Model

Physical implementation

Component

4

Component Component

IEC

Figure 6 — lllustration of the concept’s product, component,
type, individual and occurrence
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Table 1 illustrates the differences among the terms described in this Clause 4.

Table 1 — Identification of types, occurrences and individuals within different contexts

Context

Object types

Object occurrences

Product individuals

Component
manufacturer’s
engineering and
support

OEM manufacturer’s type designa-
tion
Article (part) number

Letter codes for generic types

Reference designation

Order number
OEM manufacturer’s
serial number

Component
manufacturer’s
sales organisation

Internal type designation Article
(part) number

Letter codes for generic types

Not applicable

Internal serial number

System planner
(investigator,
surveyor, etc.)

Letter codes for generic types

Identifier of typical solutions

Type-oriented reference designation

Reference designation

Not applicable

System assembler
(contractor)

Manufacturer’s type designation

Type-oriented reference designation

Reference designation

Order number
Manufacturer’s serial
number

System user

Manufacturer’s type designation,
User’s internal article (part) number

Reference designation

Manufacturer’s serial
number

User’s inventory number

NOTE The shaded areas show the context of reference designations and the classification provided by the letter
codes.

5 Structuring principles

5.1 General

Function, product, location and type aspects are necessary and applicable in almost every life
cycle phase of an object (plant, building, road, system, equipment, etc.). They are therefore to
be considered as the main aspects, being the ones primarily applied for structuring.

Rule 1 Structuring of a system shall be based on a constituency relationship by applying the

concept of aspects of objects.

Comment to Rule 1: It is recognized that other types of structures can exist, but for
the purpose of this document, structures based on a constituency relationship and
the main aspects are considered necessary and helpful, see also 5.2.

Rule 2 Structures shall be set up step by step, either according to a top-down or a bottom-

up method.

Comment to Rule 2: A top-down approach is normally performed for the function-
oriented structure. The bottom-up approach is normally performed for the product-
oriented structure.

In a top-down method the usual process is to:

1) select an object.
2) choose an appropriate aspect;
3) determine the sub-objects, i.e. object occurrences, if any, within the chosen aspect.

Steps 1 to 3 are iteratively repeated for each sub-object established, as many times as
considered necessary.
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In a bottom-up method the usual process is to:

a) choose an aspect to work with;

b) select object occurrences to be considered together;

c) establish a superior object occurrence to which the selected object occurrences are
constituents in the chosen aspect.

Steps a) to c¢) are iteratively repeated for each superior object occurrence established, as many
times as considered necessary.

It is recommended to stay within the same aspect for the construction of one structure.

In cases where one aspect is kept throughout a complete structure, see Figure 9, this document
names the structures as aspect-oriented, i.e. function-oriented, product-oriented, location-
oriented, or type-oriented. Figure 7 illustrates an object associated with structures in different
aspects.

Figure 7 — lllustration of structural decomposition of an object from different aspects

If a top-down structuring has been performed within one aspect, and a bottom-up structuring is
afterwards performed in another aspect, normally all lower level objects will have both aspects.
It is also natural that some of the superior objects will also be recognized in both aspects, see
Figure 8.
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)

SERERE

Pt

>
Time line
Function-oriented decomposition Product-oriented composition
Object with Object with Object with both a
a function a product product aspect and
aspect aspect a function aspect IEC

A' signifies that the information content associated with object A has been modified as the product aspect of the
object is recognised. The same applies also to B' and B. See also Clause B.1 of Annex B, and Figure C.10.

Figure 8 — lllustration of a function-oriented decomposition
and product-oriented composition
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5.2 Forming structures

Viewing an object in an aspect provides the possibility to determine sub-objects of the object in
that aspect. Each sub-object may also be viewed in the same aspect or another aspect which
results in lower-level sub-objects. The result is a successive subdivision of the objects identified
in the relevant aspects which can be represented as a tree as shown in Figure 9.

ObjectA

@ objectB l Object C ‘ Object D
l Object E ‘ Object F lObject G . Object H

ObjectJ ObjectK ObjectL Object M Object N Object P ObjectQ Object R
IEC

Figure 9 — Structure tree of object A (alternative 1)

Another form for this structure tree is shown in Figure 10.

Object A
Object B
Object E
Object F
Object J
Object K
Object L
Object M
Object C
Object D
Object G
Object H
Object N
Object P
Object Q
Object R

IEC
Figure 10 — Structure tree of object A (alternative 2)

The procedure to achieve the structure tree as shown in Figure 9 is normally performed
stepwise.

In the following a procedure is illustrated, resulting in the structure tree shown in Figure 9,
where object A is assumed to be an occurrence of object type 1. Documents
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NOTE See 4.8 for the description of the meaning of the terms "type" and "occurrence".

Figure 11 shows the subdivision from one aspect of the object type 1. In the considered aspect,
the object type 1 has three constituents. Two of the constituents are of the same object type 2.

Object type 1

Symbol representing an
aspect of an object type

Constituent a Constituent b Constituent ¢ .
m Symbol representing the occurrence

of an object within the same aspect

(Object type 2) (Object type 3) (Object type 2)
IEC

Figure 11 — Constituents in one aspect of object type 1

Figure 12 shows the subdivision of the object type 2 in one aspect. Object type 2 has two
constituents in this aspect, one referring to the object type 4 and the other referring to the object

type 5.
Object type 2

Symbol representing an
aspect of an object type

Constituent a Constituent b

m Symbol representing the occurrence
of an object within the same aspect
(Object type 4) (Object type 5)

IEC
Figure 12 — Constituents in one aspect of object type 2

The object type 4 has no further constituents, while object type 5 has four constituents in an
aspect as shown in Figure 13.

Object type 5

aspect of an object type

Constituent a] Constituentb | Constituent ¢| Constituent d
m Symbol representing the occurrence
of an object within the same aspect

(Object type 6) (Object type 7) (Object type 8) (Object type 9)

I Symbol representing an

IEC

Figure 13 — Constituents in one aspect of object type 5

None of the object types 6, 7, 8 and 9 has any further constituents. The complete structure tree
of object A being an occurrence of the object type 1 can then be constructed by concatenating
the structure trees for the object types identified, as shown in Figure 14, and abbreviated as
shown in Figure 9.
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Object A oy
Object type 1 Symbol representing an
aspect of an object type

Symbol representing the occurrence

l \ of an aspect of an object with
Object B I Object C ! Object D | constituents in the actual aspect
: Symbol representing the occurrence

Object type 2 Object type 3 Object type 2 of an aspect of an object that does
not have any further constituents in
the actual aspect

Object E Object F | Object G Object H
Object type 4 Object type 5 Object type 4 Object type 5 I
Object J ! Object K ! Object L ! Object M! Object N! Object P ! Object Q! Object R!
Object Object Object Object Object Object Object Object
type 6 type 7 type 8 type 9 type 6 type 7 type 8 type 9

IEC
Figure 14 — Structure tree of object type 1

Figure 14 also illustrates the type—occurrence modularity mechanism. A certain object type can
be reused in any other occurrence, provided it is technically possible. A supplier's "off-the-shelf"
items (functions, products or locations) are possible to be utilized/copied into many different
occurrences of different buyers.

5.3 Function-oriented structure

A function-oriented structure is based on the purpose of a system. A function-oriented structure
shows the subdivision of the system into constituent objects with respect to the function aspect,
without taking into account other possible aspects of these objects.

NOTE 1 Object occurrences designated in a function-oriented structure are representations of a function of a
system or the object performing the function, e.g. "pump controlling" or "pump controller".

NOTE 2 Documents in which the information on a system is organized in accordance with a function-oriented
structure highlight the functional relations among the components of that system.

Figure 15 illustrates a function-oriented structure following a top-down approach.
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Electric power distribution

Plant \ \ \
controlling

Hydraulic
power supply

Compressed Cooling

air supply water supply

/
) /

Milling

Hydraulic
power supply

Storing =

Water
storing

Controlling Pumping
of cooling
water
supply

Pump
controlling

NI AN

Pumping

Reporting

Pumping

IEC

Figure 15 — lllustration of a function-oriented structure

5.4 Product-oriented structure

A product-oriented structure is based on the way a system is implemented, constructed or
delivered using intermediate or final components. A product-oriented structure shows the

subdivision of the system into constituent objects with respect to the product aspect without
taking into account other possible aspects of these objects.

NOTE Documents in which the information on a system is organized in accordance with a product-oriented structure
highlight the physical or virtual arrangements of the components of that system.

Figure 16 illustrates a product-oriented structure following a bottom-up approach.
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D/A
converter
PCB

DVD
player
user
manual
DVD player package

DVD player package Assembly
instructions

Loud
speaker

Home Loud Home
entertainment SRS entertainment
system system

Loud
speaker

Loud
speaker

IEC
Figure 16 — lllustration of a product-oriented structure

5.5 Location-oriented structure
A location-oriented structure is based on the spatial constituents or, if sufficient, the
topographical layout of an object. A location-oriented structure shows the subdivision of the

system into constituent objects with respect to the location aspect without taking into account
other possible aspects of these objects. Documents

Document Sharing Hub

Full document details: BS EN IEC 81346-1:2022


http://www.avadocuments.com/doc/bs-en-iec-81346-1-2022
http://www.avadocuments.com/doc/bs-en-iec-81346-1-2022

IEC 81346-1:2022 © |EC 2022 -31-

NOTE Documents in which the information on a system is organized in accordance with a location-oriented structure
highlight the topographical relations among the components of that system.

Figure 17 illustrates a location-oriented structure following a top-down approach.

i)

Space for a building on a site

Storey / space between two

levels in a building Room / part of storey

Space for switchgear or
controlgear assembly /
part of room

Space for in- or
outgoing unit /
part of cubicle

Space for a cubicle /
part of assembly

IEC
Figure 17 — lllustration of a location-oriented structure

5.6 Type-oriented structure

A type-oriented structure is based on the shared characteristics of the constituent objects of
the system and thus their belonging to a defined type. A type-oriented structure shows the
subdivision of the system into constituent objects with respect to the type aspect, without taking
into account other aspects of these objects.

NOTE Documents in which the information on a system is organized in accordance with a type-oriented structure
highlight the types of that system.

5.7  Structures based on "other aspects”

Besides the main aspects, other aspects which are important for some users (e.g. financial
aspect), or aspects which are necessary for a certain phase of the project (e.g. logistic aspect)
may also be considered. It is recommended that before designing a complex system, an
agreement is made among all parties involved on the aspects to be used. This will reduce
possible conflicts due to different understanding of the needs for specific aspects.
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Rule 3 The application of aspects shall be described in supporting documentation.

Comment to Rule 3: Annex K lists recommended metadata to be used for describing
the application of design structures. These metadata, supplemented by those of
IEC 82045-1, can also be used for describing the application of the aspects.

EXAMPLE 1: An "other aspect" is applied to structure a complex industrial site consisting of self-contained facilities
and infrastructure objects (for example different independent factories or plants, administrative facilities, supply
facilities, road networks), see Figure 18.

_— . —
—_—

-_—
— . —
_—
 —

#AD?2 . #AD1 Administration 1
[ #AD1 | #AD2  Administration 2
. : #CP1 Chemical plant 1
| #PP1 | #CP2  Chemical plant 2
: : #CP3 Chemical plant 3
| | #PP1 Power plant 1
| [ —.J
i I

: =XEO1 Space heating
. #CP3
| #CP1 |
| | ore
#CP2 . Example:#CP3=XEO01

e s —— s —— e — e — — . — e — . — . — IEC

According to 6.2.1, the prefix sign # is used for reference designations based on "other aspects".

The letter codes applied are examples only, and do not refer to any classes defined in IEC 81346-2.

Figure 18 — Example of the use of "other aspect"

NOTE 1 An alternative way to deal with facilities of a site is shown in 9.3.

EXAMPLE 2: An "other aspect" is applied to structure the process of a manufacturing system to designate the
processes executed by production equipment, see Figure 20.
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#H1

Liquid 1 - #EB1 > #HWA P Liquid 2

Matter 1 - #HU1

<Process>

#H1 | Liquid production process

#EB1 | Heating process
#HU1 | Milling process

#HW1 | Mixing process
IEC

The "other aspect" in this example is a "Process flow aspect".

The letter codes applied are defined in IEC 81346-2:2019, Table 3.

Figure 19 — Example of the use of "other aspect"

NOTE 2 The letter codes in Figure 19 do not convey any meaning and are for illustration purposes only.
5.8 Structures based on more than one aspect

It is sometimes useful to identify an object in the considered system by means of more than
one aspect, see Figure 20.

Considered
object

IEC

Figure 20 — lllustration of an object accessible from three aspects,
and where these aspects are used also for internal structuring
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