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Foreword 

The text of document 3/947/FDIS, future edition 1 of IEC 81346-1, prepared by IEC TC 3, Information 
structures, documentation and graphical symbols, in close co-operation with ISO TC 10, Technical 
product documentation, was submitted to the IEC-CENELEC parallel vote and was approved by 
CENELEC as EN 81346-1 on 2009-08-01. 

This European Standard supersedes EN 61346-1:1996. 

EN 81346-1:2009 includes the following substantial changes with respect to EN 61346-1:1996: 

– a new introductory clause providing a description and explanation to the concepts used elsewhere in 
the publication; 

– a more comprehensive description of the structuring principles and rules for structuring are provided; 

– “other aspects” are introduced, and the prefix sign # is assigned to these aspects; 

– the concept of reference designation group has been deleted; 

– the specific term “transition” has been avoided and been replaced by an improved textual description 
of this phenomenon in Annex D; 

– a new clause about labelling is introduced; 

– the old annexes have been removed with the exception of the annex showing an example of the 
application of reference designations within a system; 

– a new annex explaining the manipulation of objects is introduced; 

– 4 new annexes are introduced as rearrangement of detailed examples or explanatory information. 

The following dates were fixed: 

– latest date by which the EN has to be implemented 
 at national level by publication of an identical 
 national standard or by endorsement 

 
 
(dop) 

 
 
2010-05-01 

– latest date by which the national standards conflicting 
 with the EN have to be withdrawn  

 
(dow) 

 
2012-08-01 

Annex ZA has been added by CENELEC. 

__________ 
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Endorsement notice 

The text of the International Standard IEC 81346-1:2009 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 60297-3-101 NOTE   Harmonized as EN 60297-3-101:2004 (not modified). 

IEC 61082-1 NOTE   Harmonized as EN 61082-1:2006 (not modified). 

IEC 61335-1 NOTE   Harmonized as EN 61335-1:2008 (not modified). 

IEC 62023 NOTE   Harmonized as EN 62023:2000 (not modified). 

IEC 62027 NOTE   Harmonized as EN 62027:2000 (not modified). 

IEC 62491 NOTE   Harmonized as EN 62491:2008 (not modified). 

IEC 81346-2 NOTE   Harmonized as EN 81346-2:2009 (not modified). 

ISO 3166-1 NOTE   Harmonized as EN ISO 3166-1:2006 (not modified). 

ISO 4157 NOTE   Harmonized in EN ISO 4157 series (not modified). 
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Annex ZA 
(normative) 

  
Normative references to international publications 

with their corresponding European publications 
  
The following referenced documents are indispensable for the application 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   When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD 
applies.  
  
Publication Year Title EN/HD Year 
  

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

- - 
 

 
 

                                                      
1) Undated reference. 

BS EN 81346-1:2009

Full document details: BS EN 81346-1:2009

http://dx.doi.org/10.3403/00265114U
http://www.avadocuments.com/doc/bs-en-81346-1-2009
http://www.avadocuments.com/doc/bs-en-81346-1-2009


 – 2 – 81346-1 © IEC:2009 

CONTENTS 
INTRODUCTION.....................................................................................................................8 

0.1 General ...................................................................................................................8 
0.2 Basic requirements for this standard .......................................................................8 
0.3 Required properties of the standard ........................................................................9 

1 Scope............................................................................................................................. 11 
2 Normative references ..................................................................................................... 11 
3 Terms and definitions .....................................................................................................11 
4 Concepts ........................................................................................................................ 13 

4.1 Object ...................................................................................................................13 
4.2 Aspect ...................................................................................................................14 
4.3 Technical system...................................................................................................15 
4.4 Structuring ............................................................................................................16 
4.5 Function ................................................................................................................16 
4.6 Products and components .....................................................................................16 
4.7 Location ................................................................................................................17 
4.8 Types, occurrences and individuals .......................................................................18 

5 Structuring principles ......................................................................................................20 
5.1 General .................................................................................................................20 
5.2 Forming structures (i.e. types and occurrences) .................................................... 21 
5.3 Function-oriented structure....................................................................................24 
5.4 Product-oriented structure ..................................................................................... 25 
5.5 Location-oriented structure....................................................................................26 
5.6 Structures based on “other aspects” ...................................................................... 27 
5.7 Structures based on more than one aspect............................................................ 28 

6 Construction of reference designations........................................................................... 29 
6.1 General .................................................................................................................29 
6.2 Format of reference designations .......................................................................... 29 

6.2.1 Single level................................................................................................29 
6.2.2 Multi-level.................................................................................................. 30 
6.2.3 Use of letter codes ....................................................................................31 

6.3 Different structures within the same aspect ........................................................... 31 
7 Reference designation set ..............................................................................................32 
8 Designation of locations .................................................................................................33 

8.1 General .................................................................................................................33 
8.2 Assemblies............................................................................................................33 

9 Presentation of reference designations........................................................................... 35 
9.1 Reference designations ......................................................................................... 35 
9.2 Reference designations set ................................................................................... 36 
9.3 Presentation of identifiers for the top-node ............................................................37 

10 Labelling ........................................................................................................................38 
Annex A (informative)  Historical background........................................................................ 39 
Annex B (informative)  Establishment and life cycle of objects .............................................. 41 
Annex C (informative)  Manipulation of objects .....................................................................52 
Annex D (informative)  Interpretation of reference designations using different aspects ........64 

BS EN 81346-1:2009

Full document details: BS EN 81346-1:2009

http://www.avadocuments.com/doc/bs-en-81346-1-2009
http://www.avadocuments.com/doc/bs-en-81346-1-2009


81346-1 © IEC:2009 – 3 – 

Annex E (normative)  Object represented with several top nodes in an aspect ...................... 67 
Annex F (informative)  Examples of multiple structures based on the same aspect ............... 69 
Annex G (informative)  Example of structures and reference designations ............................ 73 
Annex H (informative)  Example of reference designations within a system........................... 75 
Bibliography.......................................................................................................................... 82 
 
Figure 1 – International standards providing a consistent system for designation, 
documentation and presentation of information .....................................................................10 
Figure 2 – Illustration of an object ......................................................................................... 13 
Figure 3 – Aspects of an object............................................................................................. 15 
Figure 4 – Illustration of a function and its sub-functions.......................................................16 
Figure 5 – Illustration of the concepts product, component, type, individual and 
occurrence............................................................................................................................ 19 
Figure 6 – Illustration of structural decomposition of an object from different aspects ........... 20 
Figure 7 – Illustration of a function-oriented decomposition and product-oriented 
composition .......................................................................................................................... 21 
Figure 8 – Structure tree of object A (alternative 1) ............................................................... 22 
Figure 9 – Structure tree of object A (alternative 2) ............................................................... 22 
Figure 10 – Constituents in one aspect of object type 1 ........................................................ 23 
Figure 11 – Constituents in one aspect of object type 2 ........................................................ 23 
Figure 12 – Constituents in one aspect of object type 5 ........................................................ 23 
Figure 13 – Structure tree of object type 1 ............................................................................24 
Figure 14 – Illustration of a function-oriented structure ......................................................... 25 
Figure 15 – Illustration of a product-oriented structure ..........................................................26 
Figure 16 – Illustration of a location-oriented structure.......................................................... 27 
Figure 17 – Example of the use of “other aspect” .................................................................. 28 
Figure 18 – Illustration of an object accessible from three aspects, and where these 
aspects are used also for internal structuring ........................................................................ 28 
Figure 19 – Illustration of an object identified by means of one aspect and with sub-
objects identified by means of another aspect....................................................................... 29 
Figure 20 – Examples of single-level reference designations ................................................ 30 
Figure 21 – Relation between a multi-level reference designation and its single-level 
reference designations.......................................................................................................... 30 
Figure 22 – Examples of multi-level reference designations with multiple prefix signs ........... 31 
Figure 23 – Example of reference designation sets ............................................................... 32 
Figure 24 – Example of designation of mounting planes inside a factory build assembly ....... 34 
Figure 25 – Examples of designation of locations inside a factory build assembly ................. 35 
Figure 26 – Examples of presentations of multi-level reference designations ........................ 36 
Figure 27 – Presentation of reference designations of a reference designation set ............... 37 
Figure 28 – Different objects on a site identified with top node identifiers.............................. 37 
Figure 29 – The common initial portion of reference designations ......................................... 38 
Figure 30 – Labelling of reference designations .................................................................... 38 
Figure A.1 – Scope of reference designation standards ........................................................ 39 
Figure B.1 – Development situations of an object ................................................................. 41 
Figure B.2 – The object’s life cycle .......................................................................................44 

BS EN 81346-1:2009

Full document details: BS EN 81346-1:2009

http://www.avadocuments.com/doc/bs-en-81346-1-2009
http://www.avadocuments.com/doc/bs-en-81346-1-2009


 – 4 – 81346-1 © IEC:2009 

Figure C.1 – Integration of external information by copying ................................................... 53 
Figure C.2 – Integration of an external object by referencing ................................................ 54 
Figure C.3 – Three independently defined objects ................................................................ 54 
Figure C.4 – Three separate objects with mutual relations .................................................... 55 
Figure C.5 – The three objects are merged into one.............................................................. 55 
Figure C.6 – Overview of the process system .......................................................................56 
Figure C.7 – Tree-like structures of the technical system ...................................................... 57 
Figure C.8 – Completed structures of the technical system ................................................... 58 
Figure C.9 – Structures with designated sub-objects............................................................. 58 
Figure C.10 – Structures with some merged-and shared objects ........................................... 59 
Figure C.11 – Relations expressed by reference designation sets in which both 
designations are unambiguous..............................................................................................60 
Figure C.12 – Relations expressed by reference designation sets in which one 
designation is ambiguous...................................................................................................... 60 
Figure C.13 – Situations in the beginning of an object’s life cycle accessible from three 
aspects ................................................................................................................................. 61 
Figure C.14 – Situations in the beginning of the life cycle of closely related objects, 
each accessible from one aspect ..........................................................................................62 
Figure D.1 – Shift from function to product aspect................................................................. 64 
Figure D.2 – Shift from product to function aspect................................................................. 64 
Figure D.3 – Shift from product to location aspect ................................................................. 65 
Figure D.4 – Shift from location to product aspect ................................................................. 65 
Figure D.5 – Shift from function to location aspect ................................................................ 66 
Figure D.6 – Shift from location to function aspect ................................................................ 66 
Figure E.1 – Object represented with several independent top nodes in one aspect.............. 67 
Figure E.2 – Example of multi-level reference designations using different aspects of 
an object with several independent top nodes in one aspect ................................................. 68 
Figure F.1 – Illustration of the concept of additional functional views of an industrial 
process plant ........................................................................................................................ 69 
Figure F.2 – Location-oriented structure of a plant ................................................................ 70 
Figure F.3 – Location-oriented structure within an assembly unit .......................................... 70 
Figure F.4 – Location-oriented structures of the plant ...........................................................71 
Figure F.5 – Example of additional product-oriented structures ............................................. 72 
Figure G.1 – Function-oriented structure of object type 1 ...................................................... 73 
Figure G.2 – Function-oriented structure of object type 2 ...................................................... 73 
Figure G.3 – Function-oriented structure of object type 5 ...................................................... 73 
Figure G.4 – Concatenated function-oriented structure tree of object type A ......................... 74 
Figure H.1 – Process flow diagram for a material handling plant ........................................... 75 
Figure H.2 – Overview diagram of part of the process system (=V1)  and part of the 
power supply system (=G1) ..................................................................................................76 
Figure H.3 – Structure tree for parts of the material handling plant ....................................... 77 
Figure H.4 – Layout drawing of the components of the MCC =G1=W1 .................................. 78 
Figure H.5 – Layout drawing of the locations of the MCC =G1=W1 ....................................... 79 
Figure H.6 – Motor starter .....................................................................................................79 
Figure H.7 – Product- and location-oriented structure trees for the MCC............................... 80 

BS EN 81346-1:2009

Full document details: BS EN 81346-1:2009

http://www.avadocuments.com/doc/bs-en-81346-1-2009
http://www.avadocuments.com/doc/bs-en-81346-1-2009


81346-1 © IEC:2009 – 5 – 

 
Table 1 – Identification of types, occurrences and individuals within different contexts ......... 19 
Table C.1 – Possible reference designation sets ................................................................... 59 
Table H.1 – Reference designation set for the constituents of the products MCC and 
motor starter ......................................................................................................................... 81 

 

BS EN 81346-1:2009

Full document details: BS EN 81346-1:2009

http://www.avadocuments.com/doc/bs-en-81346-1-2009
http://www.avadocuments.com/doc/bs-en-81346-1-2009


 – 8 – 81346-1 © IEC:2009 

INTRODUCTION 

0.1 General 

This standard establishes a further development of earlier and withdrawn standards 
(IEC 60113-2, IEC 60750) on item designation, see Annex A. It provides basics for 
establishing models of plants, machines, buildings etc. 

The standard specifies: 

• principles for structuring of objects including associated information; 

• rules on forming of reference designations based on the resulting structure. 

By applying the structuring principles, even very large sets of information in a complex 
installation can be handled efficiently. 

The structuring principles and the rules for reference designations are applicable to objects of 
both physical and non-physical character.  

The structuring principles and the rules for reference designations provide a system that is 
easy to navigate within and easy to maintain. This system provides an excellent overview on 
a technical system since composite structures are simple to establish and understand.  

The structuring principles and the rules for reference designations 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. 

The structuring principles and the rules for reference designations allow, by accepting more 
than one aspect, that more than one coding principle can be applied. This technique also 
allows ‘old structures’ to be handled together with ‘new structures’ by using multiple 
unambiguous identifiers. 

The structuring principles and the rules for reference designations support individual 
management for the establishment of reference designations, and enable subsequent 
integration of modules into larger constructs. They also 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. 

The structuring principles and the rules for reference designations support concurrent work 
and allow different partners within a project to add and / or remove data to the structured 
project result as it proceeds. 

The structuring principles and the rules for reference designations recognize time factor within 
the life-cycle as important for the application of different structures based on different views 
on the considered technical system. 

0.2 Basic requirements for this standard 

The basic requirements were developed during the preparation of IEC 61346-1 Ed. 1, and 
accepted by vote by the national committees.  

NOTE These basic requirements concern the development of the structuring principles in this standard and not its 
application. They are therefore not normative vis-à-vis the application of this standard. 

BS EN 81346-1:2009

Full document details: BS EN 81346-1:2009

http://dx.doi.org/10.3403/00818288U
http://www.avadocuments.com/doc/bs-en-81346-1-2009
http://www.avadocuments.com/doc/bs-en-81346-1-2009


81346-1 © IEC:2009 – 9 – 

• This standard should be applicable to all technical areas and enable a common 
application.  

• This standard shall be applicable to all kind of objects and their constituents, such as 
plants, systems, assemblies, software programs, spaces, etc. 

• This standard should be capable of being consistently applied in all phases (i.e. 
conceptual development, planning, specification, design, engineering, construction, 
erection, commissioning, operation, maintenance, decommissioning, disposal, etc.) of the 
life time of an object of interest, i.e. an object to be identified.  

• This standard shall provide the ability to identify unambiguously any single object being a 
constituent of another object. 

• This standard shall support the incorporation of sub-object structures from multiple 
organizations into objects from other organizations without change to the original object 
structures and neither to the sub-object structures nor any of their documentation.  

• This standard shall support a representation of an object independently of the complexity 
of the object 

• This standard should be easy to apply and the designations should be easy for the user to 
understand.  

• This standard should support the use of, and should be able to be implemented by, 
computer-aided tools for conceptual development, planning, specification, design, 
engineering, construction, erection, commissioning, operation, maintenance, 
decommissioning, disposal, etc.   

0.3 Required properties of the standard 

The required properties were developed during the preparation of IEC 61346-1 Ed. 1, and 
accepted by vote by the national committees.  

NOTE 1 These required properties concern the development of the letter code classification system in this 
standard and not its application. They are therefore not normative vis-à-vis the application of this standard. 

• This standard shall not contain rules and restrictions that prohibit its use within a technical 
area.  

• This standard shall cover all its foreseeable applications within all technical areas.  

• This standard shall support addressing of information to objects at all phases in their life 
time.  

• This standard shall allow construction of designations at any time from the currently 
available information. 

• This standard shall support the identification of objects based on a constituency principle. 

• This standard shall contain rules that enable the formulation of unambiguous designations.  

• This standard shall be open and allow a designation to be extended. 

• This standard shall support modularity and reusability of objects. 

• This standard shall support the description of different users’ views on the object 

• This standard shall provide rules for the interpretation of designations where needed. 

Figure 1 provides an overview on international standards providing a consistent system for 
designation, documentation and presentation of information. 
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Figure 1 – International standards providing a consistent system for designation, 
documentation and presentation of information 

 

NOTE 2 The titles of the publications shown in Figure 1 are not complete. 

IEC   1386/09 

BS EN 81346-1:2009

Full document details: BS EN 81346-1:2009

http://www.avadocuments.com/doc/bs-en-81346-1-2009
http://www.avadocuments.com/doc/bs-en-81346-1-2009


81346-1 © IEC:2009 – 11 – 

INDUSTRIAL SYSTEMS, INSTALLATIONS  
AND EQUIPMENT AND INDUSTRIAL PRODUCTS –  

STRUCTURING PRINCIPLES AND REFERENCE DESIGNATIONS –  
 

Part 1: Basic rules 
 
 
 

1 Scope 

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

2 Normative references 

The following referenced documents are indispensable for the application 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. 

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

3 Terms and definitions 

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

NOTE Terms given in italics are defined elsewhere in this clause. 

3.1  
object 
entity treated in a process of development, implementation, usage and disposal  

NOTE 1 The object may refer to a physical or non-physical “thing”, i.e. anything that might exist, exists or did 
exist. 

NOTE 2 The object has information associated to it. 

3.2   
system 
set of interrelated objects considered in a defined context as a whole and separated from their 
environment 
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NOTE 1 A system is generally defined with the view of achieving a given objective, e.g. by performing a definite 
function.  

NOTE 2 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 The system is considered to be separated from the environment and from the other external systems by 
an imaginary surface, which cuts the links between them and the system.  

NOTE 4 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 When a system is part of another system, it may be considered as an object as defined in this standard. 

[IEV 151-11-27, modified] 

3.3  
aspect 
specified way of viewing an object 

3.4  
process 
set of interacting operations by which material, energy or information is transformed, 
transported or stored 

NOTE In the context of this standard the term "process" refers to the industrial process (assembly, construction, 
installation, etc.) through which an object is realized. 

[IEV 351-21-43, modified] 

3.5  
function 
intended or accomplished purpose or task  

3.6  
product 
intended or accomplished result of labour, or of a natural or artificial process 

3.7  
component 
product used as a constituent in an assembled product, system or plant 

3.8  
location 
intended or accomplished space 

3.9  
structure 
organization of relations among objects of a system describing constituency relations 
(consists-of / is-a-part-of) 

3.10  
identifier 
attribute associated with an object to unambiguously distinguish it from other objects within a 
specified domain 

3.11  
reference designation 
identifier of a specific object formed with respect to the system of which the object is a 
constituent, based on one or more aspects of that system 

BS EN 81346-1:2009

Full document details: BS EN 81346-1:2009

http://www.avadocuments.com/doc/bs-en-81346-1-2009
http://www.avadocuments.com/doc/bs-en-81346-1-2009


81346-1 © IEC:2009 – 13 – 

3.12  
single-level reference designation 
reference designation assigned with respect to the object of which the specific object is a 
direct constituent in one aspect 

NOTE 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 consisting of concatenated single-level reference designations 

3.14  
reference designation set 
collection of two or more reference designations assigned to an object of which at least one 
unambiguously identifies this object 

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 in the whole 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: 

• an object exists only by means of the existence of its sub-objects, thus the considered 
object is defined for structuring purposes (i.e. a system); 

• for identification of a set of information. 

This international standard does not distinguish between those objects that have a physical 
existence and those that have not. Both kinds of objects can be relevant for being identified 
and handled in the life-cycle of a system. 

There are no genuine 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   

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 the concepts. 

 

Figure 2 – Illustration of an object 
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An object is established when there is a need for that particular object. 

An object is removed when the object is no longer needed.  

NOTE 1 The object may also be removed when its properties are found to be covered by another object. This is 
frequently the case during engineering when objects initially may have been distinctively subdivided and later are 
found possible to be combined or merged. 

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 may be kept for retention reasons. 

4.2 Aspect 

If interior objects 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 
international standard, these views are called aspects.  

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

• what an object is intended to do or what it actually does – the function aspect; 

• by which means an object does what it is intended to do – the product aspect; 

• intended or actual space of the object – the location aspect. 

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

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

Looking at an object under an aspect, only constituent objects (i.e. sub-objects) are seen that 
are relevant in that aspect. Other sub-objects may exist but they have then no relevance in 
the considered aspect. On the other hand, it may happen that a sub-object is seen under 
different aspects, if this sub-object has relevance in all those aspects. 

When a sub-object is recognized by means of an aspect of an object, all available information 
on the sub-object is accessible, including information related to its other aspects. 
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Figure 3 – Aspects of an object  

4.3 Technical system 

A “technical system” is a group of components working together for a specific purpose.  

The technical system is the “infrastructure” for a process consisting of a number of activities, 
such as cooking, screening, transporting, welding, and driving, to achieve the intended 
outcome. The components of the technical system are the static prerequisite for the dynamic 
activities of the process. 

NOTE One and the same component may be part of (play a role in) more than one technical system.  

A technical system can be delivered as a completed assembled system. The components of 
the technical system can, however, be delivered individually or as assembled parts; possibly 
of other systems. The technical system is in that case completed during the installation and 
connection of the components. 

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

• 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);  

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

• navigation within the information on a system; 

• the construction of reference designations (see Clause  6). 

4.5 Function 

The purpose of a technical system is to execute a technical process by which input quantities 
(energy, information, matter) are processed into output quantities (energy, information, 
matter) by considering specific parameters.  

In the context of this international standard “function” signifies the task of an object without 
knowing or taking into account its implementation. Such an object can be part of the technical 
system in question and, in the later planning, be associated with other structures.  

Figure 4 shows an example of a function and its sub-functions. 

Object intended for 
heating

Object intended for 
milling

Liquid 1

Matter 1

Object intended for 
mixing Liquid 2

Object intended for 
production of liquid 2

Liquid 1

Matter 1
Liquid 2

 

Figure 4 – Illustration of a function and its sub-functions 

4.6 Products and components 

A product is generally defined as the result of a process. The result of a process is normally 
something that is: 

• intended to be sold (for example off-shelf product); 

• to be delivered (as agreed between two parties); 
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• 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 
technical system or plant can therefore be considered as a product as they are a result of a 
process and are also delivered. 

NOTE 1 A product usually has a part number, type designation, and/or a name. A product may 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 technical system and in later phases be associated with other structures. 

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

NOTE 2 The product-oriented structure will usually coincide with the structure used in object listings of the 
technical 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 in a workshop and 
adapted to the actual needs, e.g. by settings, for the purpose to serve as constituent in a 
system context, see Figure 5. 

NOTE 3 Components are usually products of processes in other technical systems than the one under 
consideration.  

NOTE 4 A (possible) product produced in the process executed by the system under consideration is not to be 
considered as component of that system and its structure. It might certainly have a product structure as well, but 
this is related to a different object than the one considered. 

In order to avoid possible confusion the term “component” is therefore consistently used in 
this standard when speaking about products used as constituents. 

4.7 Location 

For the purpose of this international standard, the location signifies the space constituted by 
an object (for example a room or an area zone within a building structure, a slot of a mounting 
frame within a control gear structure, a surface of a plate within a machine structure). Such an 
object can be part of the designed technical 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 components. 
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4.8 Types, occurrences and individuals  

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

• Generic object types, for example as described in IEC 81346-2 where the identifier of the 
type is expressed by a letter code. 

• Many kinds of products, for example motors, transformers, contactors or pneumatic 
cylinders 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 possibly a more specific one. 

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

• The commercial packaging of these products can introduce further 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).  

Depending on how generic or specific they are, types are identified by e.g. names, letter 
codes, type designators, product identification numbers, GTINs, but not by reference 
designations.  

An individual is one specimen of a 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.  

NOTE 1 Even if at one moment in time there is only one specimen of a type, it is usually advantageous to 
differentiate between the information associated to the potential type and the actual specimen in order to support 
future reuse. 

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

NOTE 2 Any plant or system made up as one occurrence has the potential to become also a type in the future. 
That is in the case where it is copied and made up in a second occurrence. 

An occurrence is the use of a type object for a specific function, as a specific component, or 
in a specific location within a plant or system. 

The relation between the concepts is further illustrated in Figure 5. The process illustrated in 
the figure is recursive, i.e. the assembled product may be used as a component in the next 
assembly level. 
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Figure 5 – Illustration of the concepts product, component, 
type, individual and occurrence 

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

NOTE 3 Designation of an individual follows the object and is therefore attached to the object. 

Table 1 illustrates the differences among the terms described in this clause. 

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

Context Types Occurrences Individuals 

Component manufacturer’s 
engineering and support 

OEM manufacturer’s type 
designation  
Article (part) number 

Reference designation Order number 
OEM manufacturer’s 
serial number 

Component manufacturer’s 
sales organisation 

Internal type designation 
Article (part) number 

Not applicable Internal serial number 

Letter codes for generic 
types 

Technical system planner 
(investigator, surveyor, etc) 

Identifier of typicals 

Reference designation Not applicable 

Technical system 
assembler (contractor) 

Manufacturer’s type 
designation 

Reference designation Order number 
Manufacturer’s serial 
number 

Technical 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. 
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5 Structuring principles 

5.1 General 

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

Rule 1 Structuring of a technical system shall be based on a constituency relationship by 
applying the concept of aspects of objects. 

NOTE 1 It is recognized that other types of structures may exist, but for the purpose of this international standard, 
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. 

NOTE 2 The principle implies that the aspect may change from step to step. 

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

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

Steps 1 to 3 are iteratively repeated for each sub object established, as many times as 
considered necessary. 

In a bottom-up method the usual process is to: 

(1) choose an aspect to work with; 
(2) select objects to be considered together; 
(3) establish a superior object to which the selected objects are constituents in the chosen 

aspect. 
Steps 1 to 3 are iteratively repeated for each superior object established, as many times as 
considered necessary. 

In cases where one aspect is kept throughout the entire structuring, see Figure 8, this 
international standard names the structures as aspect-oriented, i.e. function-oriented, 
product-oriented or location-oriented. Figure 6 illustrates an object associated with structures 
in different aspects. 
NOTE 3 A top-down approach is normally performed for the function-oriented structure. The bottom-up approach 
is normally performed for the product-oriented structure.  

 

Figure 6 – Illustration of structural decomposition of an object from different aspects 
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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 7.  

 

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 7 – Illustration of a function-oriented decomposition 
and product-oriented composition 

5.2 Forming structures (i.e. types and occurrences) 

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 8. 

NOTE 1 Structure trees can be presented by use of the document kind “Structure diagram” as listed in 
IEC 61355 DB. 
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Object J Object MObject LObject K Object N Object RObject QObject P

Object HObject GObject FObject E

Object CObject B Object D

Object A

 

Figure 8 – Structure tree of object A (alternative 1) 

Another form for this structure tree is shown in Figure 9. 

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 
    

Figure 9 – Structure tree of object A (alternative 2) 

The procedure to achieve the structure tree as shown in Figure 8 is normally performed 
stepwise.  

NOTE 2 As a structure is constructed one level at a time; it is possible to select different aspects from level to 
level. It is recommended to stay within the same aspect if possible.  

The following is an example of the procedure resulting in the structure tree shown in Figure 8, 
where object A is assumed to be an occurrence of object type 1.  

NOTE 3 See  4.8 for the description of the meaning of the terms “type” and “occurrence”. 

Figure 10 shows the subdivision from one aspect of the object type 1. In the considered 
aspect, the object type 1 has three constituents. Two of these constituents are identical, 
referring to the same object type 2.  
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Figure 10 – Constituents in one aspect of object type 1  

Figure 11 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

Constituent a Constituent b

Symbol representing
an aspect of an object type

Symbol representing the occurrence 
of an object within the same aspect

(Object type 4) (Object type 5)  

Figure 11 – 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 12. 

 

Figure 12 – 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 13, and 
abbreviated shown in Figure 8. 
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Figure 13 – Structure tree of object type 1 

Figure 13 above illustrates also 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 possible location and/or product aspects of these 
objects.  

NOTE 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 14 illustrates a function-oriented structure.  
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