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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PREPARATION OF DOCUMENTS USED
IN ELECTROTECHNOLOGY -

Part 1: Rules

2014

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardizatioh ee@mprising

This|redline version of the official IEC Standard allows the user to identify the cha

rnational co-operation on all questions concerning standardization in the electrical and elgctronic fiel
end and in addition to other activities, IEC publishes International Standards, Technical Specific

national electrotechnical committees (IEC National Committees). The object of IEC ,is“to prpmote

fis. To
tions,

Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter ‘referred to as| “IEC

rested

in|the subject dealt with may participate in this preparatory work. Internationaly governmental anq non-

ernmental organizations liaising with the IEC also participate in this preparation”IEC collaborates glosely

with the International Organization for Standardization (ISO) in accordance, with” conditions determinjed by

tional
bm all

htional
bf IEC

Pdblications is accurate, IEC cannot be held responsible~fer/the way in which they are used or fgr any

Inforder to promote international uniformity, IEC National Committees undertake to apply IEC Publidations
trgnsparently to the maximum extent possible in their national and regional publications. Any diverngence
beftween any IEC Publication and the corresponding\national or regional publication shall be clearly indicqted in

the latter.
IEC itself does not provide any attestation of conformity. Independent certification bodies provide confprmity
aspessment services and, in some areas, ‘access to IEC marks of conformity. IEC is not responsible for any

sefvices carried out by independent certification bodies.
All users should ensure that they have the latest edition of this publication.

Nq liability shall attach to IEC or:its’ directors, employees, servants or agents including individual exper
mgmbers of its technical committees and IEC National Committees for any personal injury, property dam

s and
hge or

otlher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg) and
expenses arising out of.the publication, use of, or reliance upon, this IEC Publication or any othgr IEC

Pyblications.

Atjention is drawn to_the Normative references cited in this publication. Use of the referenced publicati
indispensable for_the:correct application of this publication.

Atiention is drawn to the possibility that some of the elements of this IEC Publication may be the sub
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

bns is

ect of
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International Standard IEC 61082-1 has been prepared by IEC technical committee 3:
Information structures, documentation and graphical symbols.

It has the status of a horizontal standard in accordance with IEC Guide 108.

This third edition cancels and replaces the second edition published in 2006. This edition
constitutes a technical revision and includes the following main technical changes:

a) in

clusion of presentation rules for wireless interconnections

b) description of exceptional cases for the application of rules for positioning of reference

d

c) ¢
d) h

The fext of this standard is based on the following documents:

Full i
votin

A list
used

This

The
the d

relate¢d to the specific publication. At this date, the publication will be

-

€

o W

=
P

o a

siagnations in digarams
J J

brrection of errors and update of the normative references

armonization of definitions with respect to referenced publications.

FDIS Report on voting
3/1189/FDIS 3/1196/RVD

nformation on the voting for the approval of this standard\can be found in the repg
h indicated in the above table.

of all the parts in the IEC 61082 series, under theldeneral title Preparation of docun
in electrotechnology, can be found on the IEC website.

publication has been drafted in accordance«with the ISO/IEC Directives, Part 2.

committee has decided that the contents of this publication will remain unchanged
tability date indicated on the IEC>,web site under "http://webstore.iec.ch" in the

confirmed,
ithdrawn,
placed by a revised.edition, or

mended.

rt on

hents

until
data

IMP
that
unde
colo

it contains colours which are considered to be useful for the cor
rstanding of its contents. Users should therefore print this document usin

DRTANT - The 'colour inside' logo on the cover page of this publication indicates

rect
g a

ir printer.
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INTRODUCTION

IEC 61082-1 deals with the presentation of information in documents. Part of this information
is described in other International Standards. Figure 1 — Overview of standards related to the
presentation of information in documents provides an overview on the interrelation between
some of these standards.

Designation Symbols
IEC 81346 ISO/IEC 81714
Structuring principles Design of
and graphical
reference designations symbols
IEC 61175 IEC 61666 IEC 60617 1S@ 14517
. . Identification of ) .
Designation of . o Graphical symbols Graphical symbols
- terminals within a : .
signals for diagrams for'diagrams
system
Documentation rules
IE_C_ 61_355 IEC 62_023 IEC 82045-1
Classification and Structuring of
] . L . Document
designation of technical information
. management
documents and documentation
Preparation of documents
Ve
proparationof | | Preparationof  |({ 7, IEC 62027 IEG 82079 Symbols and
P . P . Preparation of Preparation of ymbo's an
sequential documents used in . ) . ) conventions for
. object lists instructions
\funcnon charts electrotechnology flowcharts

Data organisation

IEC 82045-2 ISO 10303-210, -212 IEC 61360

Meta data STEP data model

Data element
types

Figure 1 — Overview of standards related to the presentation
of information in documents

Examples in this part of IEC 61082 are intended to illustrate a given rule and are not
necessarily representative of complete documents.
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PREPARATION OF DOCUMENTS USED
IN ELECTROTECHNOLOGY -

Part 1: Rules

Scope

of information in documents, and specific rules for diagrams, drawings and tables, us

elec

Excl
tacti

This

tfotechnology.

yded from this part of IEC 61082 are rules and guidelines for all kind ofraudio or vid
I presentations.

horizontal standard is primarily intended for use by techgical committees in

prepdration of standards in accordance with the principles laid down in IEC Guide 108.

One

of the responsibilities of a technical committee is, whef€yer applicable, to make u

horizpntal standards in the preparation of its publications, The contents of this horiz

stan

2

The
are

dard will not apply unless specifically referred to orjnctuded in the relevant publicatig

Normative references

following documents, in whole or in partare normatively referenced in this documen

undafed references, the Ilatest edition of the referenced document (including

ame

IEC

IEC

IEC

IEC

ndments) applies.

©0027 (all parts), Letter symbols to be used in electrical technology
©0375:2003, Conventions concerning electric and magnetic circuits
607571983, Code-for designation of colours

$0617-DBL—2001, Graphical symbols for diagrams. Available

<http|://std.iec.ch/iec60617 >

IEC

indispensable for its application. For dated references, only the edition cited applies.

part of IEC 61082-provides establishes general rules and guidelines for the presenﬂation

ed in

PO Or

the

s5e of
ontal
ns.

f and
For
any

from:

70848:2(%)2, GRAFCET specification language for sequential function charts

IEC 61175:2005, Industrial systems, installations and equipment and industrial products-
Designation of signals

IEC 61286:2004, Information technology — Coded graphic character set for use in the
preparation of documents used in electrotechnology and for information interchange

IEC 61293:4994, Marking of electrical equipment with ratings related to electrical supply —
Safety requirements
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IEC 61355-1:2008, Classification and designation of documents for plants, systems and
equipment — Part 1: Rules and classification tables

IEC 61666:4997, Industrial systems, installations and equipment and industrial products —
Identification of terminals within a system

IEC {

2023:2000, Structuring of technical information and documentation

IEC 62027:2000, Preparation of object lists, including parts lists

=]

IEC ¢
of ca

1EC4
prod

2491, Industrial systems, installations and equipment and industtial products — Lab
ples and cores

$1346-1:14996 |EC 81346-1, Industrial systems, installations and equipment and indu
icts — Structuring principles and reference designations — Part 1: Basic rules

blling

strial

IEC $1714-2:4998 2006, Design of graphical symbols for use in the technical documentation

of pr
grap

bducts — Part 2: Specification for graphical symbols in a computer-sensible form incl
pnical symbols for a reference library, and requirements for their interchange

IEC 82045-1:2001, Document management.X Part 1: Principles and methods

IEC $2045-2:2004, Document managemment — Part 2: Metadata elements and inform|

refer

IEC §
Part

S

ISO
conv

ISO
conv

ence model

2079-1, Preparation of<jnstructions for use — Structuring, content and presentat
1: General principles ahd)detailed requirements

(ol Q \) i q

28-22:14999 \\Technical drawings — General principles of presentation — Part 22: |
bntions and-applications for leader lines and reference lines

28-30:2004, Technical drawings — General principles of presentation — Part 30: |
bntions for views

iding

ation

on —

Basic

Basic

ISO 2594:4972, Building drawings — Projection methods

ISO 3098-5:14997, Technical product documentation — Lettering — Part 5: CAD- lettering of the
alphabet, numerals and marks

Latin
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ISO 5456-2:1998, Technical drawings - Projection methods - Part 2: Orthographic
representations

ISO 5457:1999, Technical product documentation — Sizes and layout of technical drawing
sheets

ISO $0000 (all parts), Quantities and units

ISO 81714-1:4999, Design of graphical symbols for use in the technical decumentation of
prodlicts — Part 1: Basic rules

3 Terms and definitions

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

NOTE| O provides further information on different document kinds.

3.1 Basic terms

3.1.1
document
fixed| and structured amount of information intended for human perception that cap be
managed and interchanged as a unit between users and systems

Note {1 to entry: The'term document is not restricted to its meaning in a legal sense.

Note 3 to entrys~A document can be designated in accordance with the type of information and the fgrm of
presentation, fer.example overview diagram, connection table, function chart.

[SOURCEYISO/IEC 8613-1:1994, 3.58, modified — Notes 1 and 2 to entry have been adde.]

3.1.2

document kind

type of document defined with respect to its specified content of information and form of
presentation

Note 1 to entry: Sometimes the term document type is used for the same concept.

[SOURCE: IEC 61355-1:2008, 3.56]

3.1.3
documentation
collection of documents related to a given subject

Note 1 to entry: This may include technical, commercial and/or other documents.
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Note 2 to entry: The term subject may refer to objects in the sense of IEC 81346 or to other things to be
addressed.

Note 3 to entry: A documentation can consist of documents, composite documents and document sets.

Note 4 to entry: The number and kinds of documents in a documentation can differ according to purpose.

[SOURCE:-HEC-62023definition3-2-2 IEC 61355-1:2008, 3.5]

3.14

database
collection of data organized according to a conceptual structure describing the characteristics
of the—data—and-tie |c=atiuuahipa drmonyg threir buncapuudillg Clltiticb, auppwtillg onre—ormore
appligation areas

[SOURCE: ISO/IEC 2382-1:1993, 01.08.05]

3.1.5
hypdrlink
activg link from one place in a presentation to another place in the same presentation |or in
another presentation

Note {1 to entry: A hyperlink is only active when the presentation of the document is managed by a computer|

Note 4 to entry: The hyperlink implies that a user can activate the link iniorder to get to the other point

3.1.6
objec¢t
entity treated in a process of-design,—engineering,—realization,—operation,—maintenancg-and

demglition development, implementation, usagexand disposal

Note 1 to entry: The-entity object may refer to a ‘physical or non-physical “thing”,—erte—a—setof-inforfpation
assoclated-with-it i.e. anything that might exist, exists or did exist

Note 3 to entry: epending—on—i
objectlhas information associated to it

[SOURCE:-EC-61346-1 |IEC 81846-1:2009, 3.1]

3.1.7
obje¢t designation
identjfier of a specific object in a given context

Note 1 to entry: _fxamples of such designations are: reference designation, type number, serial number, name.

[SOYRCENIEC 61355-1:2008, 3.13]

3.1.
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

[SOURCE:-EC-61346-14 IEC 81346-1:2009, 3.711]

3.1.9

single-level reference designation

reference designation assigned with respect to the object of which the specific object is a
direct constituent

Note 1 to entry: A single-level reference designation does not include any reference designations of upper level
or lower level objects.
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[SOURCE:-EC-61346-1 |[EC 81346-1:2009, 3.812]

3.1.10

reference designation set

set-of collection of two or more reference designations assigned to an object of which at least
one unambiguously identifies this object-ef-interest

[SOURCE:-EC-61346-1 IEC 81346-1:2009, 3.4014]

3.1.111
product
intended or accomplished result of labour, or of a natural or-industrial artificial prosess

[SOYRCE: IEC 81346-1:2009, 3.6]

mndudtrial nroduct which serves 3 snecific function-orfunctions which is not decomposable or
HaugtHa—proadct—wHehR-servesa-speciHcHdhRcHo o R cHORS—WAHEHIS RO+ Ge compoSaiHe o
ohvsieallhv divisible in-the considered context and which is intefided for use in 3 hiaher brder
pRYS{iCayGHASIBIe the—cohsSigerec—-cohtextahe—WHEHS tefagec+or4use a—HgRer—prGe!

proddict used as a constituent in an assembled product, system or plant
[SOYRCE: IEC 81346-1:2009, 3.7]

3.2 | Terms related to the forms of presentation of information

3.2.1
drav»ling form
presgntation of information using graphical means

3.2.2
pictgrial form
presgntation of information Using images or geometrically absolute depictions irrespective of
the alctual perspective used

Note {1 to entry: Pictorjal'\forms can be two- or three-dimensional.

3.2.3
textyal form
presgntation.ef information using words and numerals

3.2.4

drawing

presentation mainly using the drawing form by showing, usually to scale, the objects and their
relative position to each other

3.2.5

diagram
presentation mainly using the drawing form and—in—which—graphical-symbels—are—usedto
indicate-the-objects—and-theirrelationships showing the functions of the objects composing a

system and their interrelations using graphical symbols

[1S0.10209-1. definition 2.4, ifiod]
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chart
graph
presentation mainly using the drawing form expressing the relationship between two or more
variable quantities, operations or states

2014

[SOURCE: ISO 10209-1:1992, 2.1, modified — "usually within a coordinate system" has been
deleted and "operations or states" has been added.]

3.2.7
table

list

preslntation in which the information is presented in columns and rows

Note 1 to entry: A list is a specific kind of a table.

Note 4 to entry: A presentation in a table cell can be of any form.

3.3 [Terms related to specific document kinds

3.3.1

overyiew diagram

diagrfam providing a comprehensive view of an object with a lewdegree of detailing
3.3.2

function diagram

diagrfam providing information on the functional behayiour of an object

3.3.3

circyit diagram

diagrfam providing information on the intéraction of the components of electric ci
together with information on physical conhections

3.3.4

connection diagram

diagrn

3.3.5
equi
funct
objeq

3.3.6]
logig
funct

am providing information“on the physical connections among components or units

balent-circuit diagram
on diagram providing information on an electric and/or magnetic behaviour model
t

-function diagram
ondiagram that predominantly uses symbols for binary logic elements

cuits

bf an

3.3.7

arrangement drawing
drawing providing information on the relative or absolute location of objects

3.3.8
conn
table

3.3.9
sequ

ection table
providing information on the physical connections among components or units

ence chart

chart providing information on the succession of operations or status of the units of a system
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3.3.1
time

0
sequence chart

sequence chart with the time axis plotted to scale

4 Documentation principles

4.1

General considerations

Technical documentation is essential for the planning, design, manufacture, installation,
commissioning, use, maintenance and demolition of a product or a system.

The
addit
requi

Tech
equif

4.2

In-E

organised in tree-like structures. The structures represent.the way in which an objg

subd

proddict into sub-products.

In aq
relev
use d

NOTE
design

purpose of the documentation is to provide information in the most appropriate for
on it is an essential means to proof and guarantee that safety, environmental@nd q
rements related to a product or a system are met.

hical documentation represents as significant a part of a contract-as the supp
ment, and constitutes an essential element of the after-sales processes.

Structure of documentation

vided into constituent objects, for example the process into smaller processes

cordance with IEC 61355-1, a document should describe and be clearly relate
ant objects. The relationship of a document.to the object described is normally give
f the object designation as part of a document designation.

The object designation can be either a reférence designation (for occurrence related documents) or
ation (for type related documents). For further information see Clause 0.

mea
deta
struc|
other
cons

The
or su

the dnderstanding and use of his delivery without taking care of external matters.

docu

The ’\rse of structure leads to hierarchy in the presentation of information, see IEC 62023.
i

s that information is presented in subsequent levels, each showing a different degr
s. For example, documents related to the object represented by the top node
fure consist of overall information of the complete system, while documents related t

objects represented‘in the structure consist of more detailed information o
ituents, see alsoClause 0.

structuring _principles also support design and manufacturing based on division of 13
bcontracting. The manufacturer of a component provides all information necessaf

mentation for such component or subsystem can then be integrated in any system o

apprtfpriate level of that system structure.

m. In
hality

ly of

C-614346-1 |[EC 81346-1 it is stated that information on, products and systems can be

ct is
or a

d to
en by

b type

This
ce of
in a
p the

the

bour
y for
The
n the

4.3

Presentation of information

The presentation of information, in a document shall be unambiguous and aimed at practical
use. This implies that the same information may be presented in different documents applying
the same or a different document kind. The information shall be consistent throughout all
places of presentation.

When information is stored in a database independent from any form of presentation, this
information can be made accessible by distinct views in the moment it is needed and in the
form most suitable for the intended purpose, provided adequate tools are available applying
the rules of this International Standard (see Figure 2).

Document kinds represent possible and predefined forms of presentations (see IEC 61355-1
and Annex C).


https://iecnorm.com/api/?name=c48f02dccc41bec8745f69418e2516e8

-18 — IEC 61082-1:2014 RLV © IEC 2014

When information is stored dependent on a form of presentation, i.e. as a document, the rules
of this International Standard applies when the document is being prepared, see Figure 3. The
document could be prepared by means of a CAx-system or directly on paper or equivalent.

Type of Presentation

Rules for

presentation of
information
Information Visualidation
Information Paper, film, etc
Type of
visualisation
Type of
information Screen, etc
Repository/Database
IEC
Figure 2 — Documents generated from information stored in a database
Type of Presentation
Rules for
presentation of
information
nformation Creafe Document Storage and Visualisation
document retrieval
,_l:
Document
on any Paper, film, etc
Type of
w data Type of
° = ‘ medium visualisation (
ype o m
information Screen—otc
— T
Repository/Archive
IEC

Figure 3 — Documents prepared and stored in a database

4.4 Document identification and designation

Each document shall be identified with at least one identifier, which shall be unambiguous
within a given context. As a document may be unambiguously identified within several
contexts, the valid context shall be explained in the document or in supporting documentation.

NOTE 1 The context in which a document identifier is valid could be indicated by stating:

— the organization responsible for that document identifier, e.g. the company preparing the document;
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— the internationally recognized document or article numbering system, e.g. ISBN, ISSN, EAN, UPC.

In order to relate parts of the documentation to the described objects, a document may be
designated in accordance with IEC 61355-1:2008, Clause 5.

NOTE 2 ires—an-—ob designation a ation a h
decument—designation- In accordance with IEC 61355-1, a document designation consists of the parts “object
designation” and “document classification code (DCC)”. An object designation as described in IEC 61355-1 is
either a reference designation in accordance with-tE€-61346-1 IEC 81346-1 or any other unambiguous identifier.

If the object designation is not a reference designation, it shall be clearly distinguishable from
any reference designation.

5 Rules for presentation of information

5.1 Legibility

Whenever information is presented to a user, the presentation shall bé legible undef the
intended conditions of use. The legibility depends on:

e the used forms of presentation and their combinations;
o the arrangement of symbols in relation to each other;
e hpw the presentation is split into different pages;

e the sizes of a page, see 0;

o the foreseen size modifications of a page;

o the use of simplification techniques, see 0, 0 and 0;

o the use of hyperlinks, see 0;

e the use of static or dynamic presentations;

e the used medium for information preSentation, for example paper or screens.
The information can be presented hy’combinations of:

e symbols, see 0 and O;

e lines, see 0, 0, 0 and, 0;

o tgxt and text stringsy'see 0, and O;

ctures, see Q;

[ )
©

e oltlines of objects;

[®)

blours, ‘shading and patterns, see 0.

5.2 Text orientation

A text within a document shall be oriented horizontally or vertically and intended to be read
from the bottom edge or from the right-hand edge, see Figure 4.
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. the right hand edge of

the document

| |

| |

| |

I

i +S1ABT \ +S1AB2 : Viewing direction from
| 3 |

| |

| |

Identification area

A

Viewing direction from the bottom edge of the document

IEC

Figure 4 — Viewing directions of a document

5.3 | Colours, shading and patterns

Colodlirs should be used only as complementary infarmation. Perception of different cofours
shall[not be the only means for understanding presentations.

NOTE| The uses of colours for specific purposes are given in ISO 3864-1, IEC 60204-1, and IEC 60073.

The [meaning of the colours used shall“~be stated in the document or in suppgrting
documentation.

on paper or equivalent media, the use of colours, shading and/or patterns should be usgable

Shac};ngs and patterns may be uséd-to differentiate various areas or surfaces. For docunments
forb

ack and white printing.

5.4 | Paper page sizes

The [size of paperpages or equivalent shall conform to I1SO 5457:1999, 3.1. Size A3 is
recommended when mainly pictorial or diagram forms of presentation are used;

The g¢longated’sizes defined in ISO 5457:1999, Clause 3 shall not be used.

5.5 | ‘Paper page reproduction

For documents on paper or equivalent media intended to be reproduced or microfiimed,
centring marks complying with 4.3 of ISO 5457:1999 may be added to facilitate reproduction
or microfilming.

5.6 Page identification

A document may consist of more than one page. In order to identify each page, for example
for referencing purposes, a page identifier needs to be applied in addition to the document
identifier. A single document page is identified by the combination of the document identifier
and the page identifier. See Figure 5.

NOTE 1 The page counting number as described in IEC 61355-1,—7%2 can be used as such a page identifier which
is related to a document designation code.
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If a page of a document is associated with more than one document identifier, the page shall
be given different page identifiers for the different document identifiers. See Figure 6.
NOTE 2 The page identifier related to different document identifiers can look the same.

The page identifier shall be presented adjacent to the document identifier with which it is
associated (example, see Clause 0).

Page-Id Page-Id
| =AB11&FS 1 [ 123xYz 1
[ =AB11&FS | 2 [ 123xyz | 2
[ =AB11&FS | 3 [ 123xyz” | 3

[ =AB11&FS | 4

[ =AB11&FS | 5
IEC

Figure 5 — Examples of documents with document and page identifications

Explanation for page marked with *)

=AB11&MA page 1
X1-Y2-123 page 6
E135-C25 page 11

Document designation (IEC 61355)

Document number of the supplier

Document number of the customer

Figure 6 — Example of documents with multiple document identifiers

%)
Page-Id Page-Id
=ABT1&FS 1 =ABT1&MA 1
X1-Y2-123 1 X1-Y2-123 6
E135-C25 6 E135-C25 11
=AB11&FS 2 =AB11&MA 2
X1-Y2-123 2 X1-Y2-123 7
E135-C25 7 E135-C25 12
=AB11&FS 3 =AB11&MA 3
X1-Y2-123 3 X1-Y2-123
E135-C25 8 E135-C25 18
=AB11&FS 4
X1-Y2-123 4
E135-C25 9
=AB11&FS 5
X1-Y2-123 5
ET35-CZ5 T0
IEC
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Page layout
General

s may be portrait or landscape oriented.

A page is divided into:

e one or more identification areas (see 0); and

e one content area (see 0).

2014

Each
contg

page of a document shall have at least one identification area clearly separated frof
nt area, for example by a frame.

Figude 7 shows examples of pages with one or more identification areas.

a) al

b) ay

5.7.2

| Identification area 2

Content area

Content area

Identification area 17) Identification area 1 *) |

a) b)

*) Mandatery for pages using the drawing form of presentation
IEC

pndscape-oriented page.with one identification area

ortrait-oriented page with two identification areas

Eigure 7 — Examples of pages with defined identification areas

ldentification area

h the

5.7.2,

1 General

The information to be presented in the identification area should contain document metadata
relevant for the reader. The metadata should comply with IEC 82045-2.

Clause 0 lists an extract of the collection of metadata of IEC 82045-2 that should be
considered for inclusion.

5.7.2

.2 Identification area for documents using the drawing form of presentation

One identification area shall be located at the bottom of the page. Additional identification
areas may be located along the other sides of the page, see Figure 7.

Within the identification area located at the bottom, the information related to the identification
and classification of the document, for example a title block in accordance with 1ISO 7200,
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shall be located in the—right rightmost part of the identification area. Clause 0 shows an
example of the layout of a title block.

Clause 0 shows examples of the location of the identification areas for different page sizes
and orientations.

NOTE Binder techniques and possible punching holes should be considered when locating the

ident

5.7.3

ification area and the information within an identification area.

Content area

5.7.3,

The i

5.7.3

The
exan

The
millin

1,8 (

It is
is us

NOTE|
of 1,8

For f

5.7.3,

1 General

nformation on the object of interest shall be shown within the content area.

.2 Module

unit M is used as the module for harmonising graphical presentation of objects
ple reference grids, location reference systems, drawing grids, andySymbol sizes.

Iinit M should for paper presentations or equivalent take ene’of the following valu
hetres:

P.0) mm; 2,5 mm; 3,5 mm; 5 mm; 7 mm; 10 mm; 14, mm; 20 mm.

ecommended not to use a module size less than 2,5 mm. If the module size 1,8 (2,0
bd, special care should be taken to ensure the-legibility of the document.

IEC 81714-2 specifies that the minimum modulessize for the design of graphical symbols is 2,0 mm i
mm.

irther information concerning scaling, modification of the module size, see IEC 8171

3 Drawing grid

For the purpose of positioning of symbols, lines and text, content areas and identific

areas
when
the ¢

preparing the decument and should not be visible or at least not disturb the readi
ontent presented~in the document version that is intended to be exchanged bet

partigs.

For t

5.7.3

he value of M see 0.

.4 Reference grid

, for

es in

mm

stead

ation

may be provided with a drawing grid of 1M. This drawing grid is an auxiliary mleans

hg of
veen

For reference purposes, see 0, documents presenting information in pictorial or diagram form
on paper or equivalent should have a reference grid in accordance with 1ISO 5457 with a grid
size of 10M, 16M or 20M.

NOTE

1 The division of the rows and columns does not need to be equal e.g. the rows could be 20M each and the
columns 16M each.

For the value of M see 0.

NOTE

2 For example if M is chosen to 2,5 mm, the reference grid will be 40 mm or 50 mm.

The grid numbering should start at the upper-left corner of the area of the page that is
available for content area. For grid numbering purposes capital Latin letters A, B, C, ...

exclu

ding | and O, or numbers starting from 0 or 1 shall be used.



https://iecnorm.com/api/?name=c48f02dccc41bec8745f69418e2516e8

- 24 - IEC 61082-1:2014 RLV © IEC 2014

The rows of the grid should be identified by capital Latin letters-ABC——execludingtand-O-
and the columns of the grid should be sequentially numbered-starting—from—0—or—1; (see

Figure 8), or vice versa.

The grid numbering at one side of the page, for example at the shorter side, may be omitted if
this is considered sufficient for referencing. It may also be considered sufficient to show the
grid numbering at one side/two sides only and to omit its presentations at the opposite sides.
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(Page A3 landscape, module size 2,5 mm, reference grid 16 M)

Figure 8 — Example of a reference grid
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5.8 Cross-references

A cross-reference may refer to a document, to a page of a document or to a zone on a page.
It shall be presented in the following sequence:

e Document

e Page

e Column, row or zone.

The document is identified in accordance with 4.4. If different document identifiers are
presented on the document page and confusion is likely, it shall be clearly stated in the
document or in supporting documentation which document identifier is used for \cfoss-
refergnces.

A page is identified in accordance with 5.6 preceded by the character “SOLIDUS> (/).

A zone is identified by the sign “FULL STOP” ( . ) followed by the cCeordinates bdilt in
accofdance with 5.7.3.4.

If copfusion is likely, the cross-reference shall be included in square brackets [...] or bragkets

(-0)-
Exanpples:

=EA23S1&FS/3.B2 : Reference to zone B2 on page 3 of a doctment of type FS (i.e. a circuit diagram)
describing the object =EA2=S1

ZAB&FS/3.B2 : Reference to zone B2 on page 3 ofa‘document of type FS (i.e. a circuit diagram)
describing the object type ZAB.

XYZ123456/3.B2 : Reference to zone B2 onjpage 3 of document XYZ123456

XYZ123456/3 . Reference to page 3.of'document XYZ123456

XYZ123456 . Reference to docurnent XYZ123456

[XYZ1R3456] : Reference todecument XYZ123456 (if XYZ123456 could be misinterpreted otherwise|

If thel reference is in theysame document, the reference to the document may be omitted.

Exanpples:

&FS/3.B2 : Reference to zone B2 on page 3 of a document of type FS (i.e. a circuit diagram)
describing the same object

&FS : Reference to a set documents of type FS (i.e. circuit diagrams) of the same object

/3.B2 : Reference to zone B2 on page 3 of the same presentation

12 : Reference to page 2

[/2] : Reference to page 2 (if /2 alone could be misinterpreted otherwise)

If the reference is in the same page, the reference to the document and page may be omitted.
In this case, the row, column or zone identification shall be preceded by the character
“SOLIDUS” /.

Examples:

/.B2 : Reference to zone B2 on the same page

1.2 : Reference to column 2 on the same page
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Figure 9 shows examples of the application of cross-references.

N 2 ¢—
/3.C5 /2.A3
— > [/3] [12] «——
(/3.C5) (/2.A3)
K+
1 /3.B2 12.A1
g g C\I| <
-Q2 Q2 —— )\
/3.B7 \
< < - ™
te) © N~
Q M o
N = ©
PAGE 2 PAGE 3

EC

Figure 9 — Examples of the application of cross-references

5.9 | Hyperlinks

Hyperlinks may be used as a means for improving the navigation between different sdts of
information, for example to positions’in or to pages of a document, between documents |or to
external information sources.

The npavigation shall not by itself be dependent on the functioning of hyperlinks.

Congequently, the lpasiC navigation within a document needs to be possible, for example via
contgnt lists, indexes, explicit page or section references.

Hypdrlinks may also be used for linking documents or document parts that constitute a
document: \However, special care should be taken when the document is under vefsion
control{ see |IEC 82045-1:2001, 4.5.

5.10 Line widths

For drawings the possible line widths are derived from: O,1><(\/Er xM, with n=0, 1, 2,
3, ...

For the value of M see 5.7.3.2.

NOTE-+ EXAMPLE If M is chosen to 2,5 mm, the line width would be 0,25 mm, 0,35 mm, etc.

NOTE 1 For presentation on paper or equivalent media the possible line widths are 0,18 mm (0,2 mm), 0,25 mm,
0,35 mm, 0,5 mm, 0,7 mm and 1,0 mm.

If two or more lines of the same line type but with different widths are used, the ratio between
these line widths shall be at least 2:1.
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2 1SO 6428 provides rules for micro copying of presentations that-may can have influence on the choice of
line widths.

Text fonts

For presentations in drawing form, the lettering type CB, vertical (V) of ISO 3098-5 should be
used. Both tabular and proportional lettering in accordance with ISO 3098-5 may be used. In

addit

ion the following rules apply in this case:

e The character spacing factor should be zero, see E.2.7 of IEC 81714-2:2006. When
tabular lettering is used the character aspect ratio should be 0,81 in accordance with 6.7.2
of IEC 81714-2:2006.

5.12

5.12,

Symbols shall conform to relevant IEC, 1SQ or IEC/ISO standards, for example:

also

Symbols that depict_functions may be used independent of technology, for example

optic

he text height is derived from: (\/2)”- M, with n =0, 1, 2, 3, ... For the value of\M
7.3.2.

DTE-1+ EXAMPLE If M is chosen to 2,5 mm, the text height would be 2,5 mm, 3,5 mm, etc.

DTE For presentation on paper or equivalent media the possible-line-widths text heights are 1,8 m
m, 3,5 mm, 5,0 mm, 7,0 mm and 10,0 mm.

oped (inclined) lettering (also called /talic), type CB (S) of ISO 3098-5, may be usg
tter symbols for quantities, see Figure 62 and Figures A.7, A.8, Ay9.

another text font than one of the lettering types of 1ISO 309825 is used, the text fd

ISO 3098-5.

pbr documents intended to be exchanged between CAxtsystems the rules of IEC 8171
hall be considered.

Symbols

1 Choice of symbols

EC 60617 for electrical objects in~diagrams and installation drawings
6O 14617 for non-electrical.gbjects in diagrams
6O 5807 for basic flow charts

aking 1SO 81714-1 into consideration.

5 may use symbols from IEC 60617. See Figure 10.

see

n, 2,5

d for

nt of

naracters shall be-intine—with scalable and distinct, similar.fo the stroke style presg¢nted

14-2

fibre

> @ U

IEC

Figure 10 — Example of the use of symbols for fibre optics

Symbols to be used in CAx-applications shall in addition conform to IEC 81714-2.

When symbols have alternative forms, the forms appropriate to the purpose of the presented
information shall be chosen.

When an appropriate symbol does not exist, either the general symbols S00059, S00060 or
S00061 in IEC 60617 shall be applied, or a symbol may be constructed following the rules of
IEC 60617 and ISO 81714-1, see also the normative Annex A.
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A symbol may be replaced by one of the general symbols S00059, S00060 or S00061 in
IEC 60617 with:

e the considered symbol inscribed as a qualifying symbol in the general symbol; or

e a describing text inscribed in the general symbol.

See also 5.12.2 and Figure 11.

— "V”@ or M| bcmOTOR

Figure 11 — Example of replacing a symbol with a general symbol

5.122 Symbol size

The pneaning of a symbol is-defined conveyed to the readér by its shape and by its content.
The $ize and line thickness does not affect the meaning:

The pymbols in IEC 60617 are shown on a grid pattern with a module M to specify symbol
propértions. Symbols used in documentation should preferably retain the same size related to
the njodule M.

A symbol may be enlarged, reduced oriteplaced by one of the general symbols S00059,
S00060 or S00061 in IEC 60617 with qualifying symbol, in order to:

ricrease the number of inputs, o outputs;

—h

4cilitate the inclusion of additional information;

e emphasise certain aspects;

—h

o fgcilitate the use of-asymbol as qualifying symbol or

e stlit the scale of'aJdrawing, plan or map.

When enlarged/or reduced the general shape of the symbol shall be maintained, see|also
Figurde 12.

S;;E 5;5& —| ™| w </l O
-B1 > -B1

o oo w N N N W N| < | ©

o> = o= =Z|a

IEC

Figure 12 — Example of enlarging a symbol

5.12.3 Orientation of symbols

Symbols should be shown to support the chosen principal direction of flow in the diagram.
When the orientation of a symbol to be placed in the diagram thereby deviates from the
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orientation the symbol has in the symbol standards, the symbol taken from the symbol
standard, may be turned or mirror-imaged if the meaning thereby will not be changed, see
Figure 13. In some cases it may be necessary to redesign the symbol following the rules of
ISO 81714-1.

Letters, graphs or input/output labels of symbols shall be oriented-horizontally—or—vertically
anhd-intended-to-be-read individually, separate from the orientation of the symbol, so that the

final reading direction is from the bottom edge or from the right-hand edge of the page, see
Figure 13.

| N el
AN SIS
N ™ ~—
) b) ) d)
3 1%2 3 4%
™
N
) f)

—

9) h)
LEC

NOTEl—The symbol in position a) is as the symbol is shown in IEC 60617.<Fhe positions b), c) and d) are obtained
by turhing the symbol in step of 90° anti-clockwise. The positions e), f), g)"and h) are obtained by mirroring the
symbqls in position a), b), c), and d) by the horizontal axis respectively.

Figure 13 — Turning and/or mirroring of . Ssymbol S00055 in IEC 60617

5.13| Scales

For ipformation presented to scale, the scalg{should be chosen in accordance with ISO 5455.

A scale bar may be included for information purposes, and shall then be shown in the coptent
area

5.14| Pictorial presentation

Inforation in two-dimensional pictorial forms shall be presented in accordance | with
ISO 128-30 following the-orthographic projection method in accordance with ISO 5456-2.

For information onbuildings in two-dimensional forms, the rules in ISO 2594 apply.

5.15| Quantities, units, values and colour codes

Quarntitiesy units and values should be represented by letter symbols in accordance| with
IEC 0027, IEC 80000 or other appropriate IEC standards for letter symbols. For items

outside—the-scope—of IEC,1SO-34 not covered by IEC standards, ISO 80000 should be

considered. Examples of the application of letter symbols are shown in Clauses A.3 and A.4.

Codes for designation of colours shall be in accordance with IEC 60757.

5.16 Presentation of ranges and set of elements

A range representing an infinite number of values shall be presented by using the
“HORIZONTAL ELLIPSIS” character ... (three dots) between the lower and upper limits.

NOTE 1 The parenthesis shown in the following are not part of the character sequence.

EXAMPLE 1 The range 1 A to 5 A can be written: 1 A ... 5 A.

A set of elements, i.e.an integer number of elements, shall be presented using:
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e the character “COMMA” and “SPACE” (, ) between each element of the set; or

e the characters “COMMA”, “SPACE”, “HORIZONTAL ELLIPSIS”, “COMMA” and “SPACE”
(, ..., ) between the lower and upper limits when the set consists of numbers and the
increment is one; or

e the characters “COMMA”, “SPACE”, “‘HORIZONTAL ELLIPSIS”, “COMMA” and “SPACE”
(, ..., ) between the lower and upper limits when the set consists of consecutive ascending
letters of the Latin alphabet;

e the characters “COMMA”, “SPACE” and “HORIZONTAL ELLIPSIS” (, ...) after the lower
limit when the upper limit is undefined and the increment is one;

t | + SILIODIZAOANITAL ELlLlDhboloy “OOMNMNAY P TalnW.Wal mt! Vi A ot +lo
o o ulidirduliTli o TTUINIAVINT AL LT Vio UIVIIVIA altJu L= B\ ) == \---, ] DCITUITT 11T U pper

limit when the lower limit is undefined and the increment is one.

EXAMPLE 2:

e The numerical set of elements 1, 2, 3, 4, 5 and 6 can be written 1, ..., 6.

e  The numerical set of unlimited elements starting from 25 can be written 25, ...

e The numerical set of unlimited elements ending with 25 can be written ..., 25

e The alphabetical set of elements C, D, E, F and G can be written C, ..., G

e The alphabetical set of elements a, b, ¢, d and e can be written a, ..., e

Combinations of upper—case and lower—case letters in a set of ‘elements, for example A,|..., ¢

shall|not be used, due to their possible ambiguous interpretation.

NOTE|2 Upper—case letters | and O are not used, neither jin{reference designations in accordancg with
HEC-6{346-1 IEC 81346-1 nor in terminal designations in accordance with IEC 60445, 1C-60446 and IEC §1666.
This implies that in such cases the upper—case letter J follows the upper—case letter H, and the upper—case I¢tter P
follow$ the upper—case letter N.

If a set of numerical elements are prefixed or.suffixed by the same letter the elements may be
presg¢nted as for a numerical set of elements.

EXAMPLE 3
e The set of elements 1U, 2U, 3U, 4U can.be written 1U, ..., 4U
e The set of elements R2, R3, R4, .R5.can be written R2, ..., R5

If a get of alphabetical elements are prefixed or suffixed by the same number the elements
may pe presented as for ‘an‘alphabetical set of elements.

EXAMPLE 4
e The set of elements 1U, 1V, 1W, 1X, 1Y, 1Z can be written 1U, ..., 1Z
e The set of €lements R2, S2, T2, U2, V2 can be written R2, ..., V2

Elemients_of' a non-consecutive order may be represented within a sequence. In this casaq, the
reprgsentation of the different elements shall be separated by using the character “CONIMA”
(!) fo ’ ) . i i i ) i ) for

example (1, 3, 6).
A group of elements may also be represented as a set of elements.

EXAMPLE 5 The set of elements 1, 8, 9, 10, 11, 12, 14, A, B, C and D can be written 1, 8, ..., 12, 14,
A, ...,D

If computer-supported systems are used in presenting information the horizontal ellipsis shall
be realised either as:

e a sequence of three characters “FULL STOP” _; or
e asingle character “HORIZONTAL ELLIPSIS” ... as specified in IEC 61286.

NOTE 3 The rules of 5.16 have been derived from ISO 31-11.
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5.17 Dimension lines

Dimension lines including their terminators and the indication of the origin shall be in
accordance with ISO 129. Examples of terminators are shown in Figure 14. The choice of the
arrowheads in Figure 14 a) to d) has no significant meaning, and only one type should be
used within a document.

— ‘ 1

c) d) e)
IEC
a) Afrowhead, closed and filled 30°
b) Afrowhead, closed 30°
c) Afrowhead, open 30°
d) Afrowhead, open 90°
e) Oplique stroke

Figure 14 — Terminators of dimension lines (fram 1SO 129)

5.18 | Leader lines and reference lines

Leader lines and reference lines shall be presented in accordance with ISO 128-22. Examples
are shown in Figure 15.

S

EC

a) Leader line terminating in an object
b) Lgader line terminating-en-an object
c) Le¢ader line terminatingon a line

d) Leader line withsa\stroke terminating on a line

Figure 15 — Examples of leader lines (from ISO 128-22)

LeadEr lines ending on a connecting line shall be terminated with an oblique stroke at the
conne

r-hnn ||nn see I:urunr-n 1R
W) RS A

3x1,5 mm?

IEC

Figure 16 — Example of the use of leader lines to connecting lines
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5.19 Explanatory notes and markings

An explanatory note should be used when the meaning cannot otherwise be conveyed. It
should be placed adjacent to where it applies, or a reference should be made to a note placed
elsewhere in the content area, see Figure 17. In the case of multi-page presentation of
information, all notes of a general character should appear on the first page(s).

| 2
NOTE -S1
SWITCH WITH 7 POSITIONS: d
L1-L2 0 L1-N _
L2-L3 L2-N
L3-L1 L3-N -

<\

IEC

Figure 17 — Example of an explanatory note

If informative markings (for example graphical symbols in acecordance with IEC 60417) for
man-machine control functions appear on an equipment pangl,~-these same markings should
appepr adjacent to the corresponding graphical symbol in the~gnderlying related presentation
of information in documentation. If the reference direction® of the current in a branch] the
indication of magnetic flux direction, the reference polafity of voltage, and the correspondence
betwgen the voltage polarities of coupled electrie) circuits, is needed to be shown} the
principles-of presentation methods shown in IEC 60375 shall be applied.

5.20 | Reference-designations Designation.of objects
5.201 General

with
WHHR

For |objects having an, object designation this shall be consistently shown at |each
reprgsentation of the gljject.

The-feference object designation shall be readable from the bottom edge of the page. In
diagrams, object " designations should be located above or to the left of the dbject
reprgsentatian) ‘see IEC 81714-2 for further details. In other document kinds the dbject
designation=shall be clearly related to the object representation with the requirement rot to
interilere with other presentation elements shown in the document.

A-—reference An object designation shall be presented on a single line (not split to several
lines).

5.20.2 Reference designations

Reference designations in accordance with IEC 81346-1 are object designations for which the
requirements provided in 5.20.1 apply.

For—the—presentation—of objects having a reference designation set in accordance with
I[EC 81346-1, the following applies (see Figure 18):

o the reference designation set may be presented on a single line or on successive lines;

o if the reference designations are presented on successive lines, each reference
designation shall start on a separate line;
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if more than one reference designation is presented on the same line, and if not clearly
separated for example as in a table, the character SOLIDUS ( / ) shall be used as

separator sign between the different reference designations;

the order of the presented reference designations in a reference designation set has no
significant meaning;
At least one unambiguous reference designation out of the set shall consistently be shown
at each representation of the object.

Reference Possible graphical presentations
d'es'i'g'na't'i'eﬂs All presented on the same line Each presented on one ling
Thyee reference =A1 =A1
dgsignations in
Sho roferamce -B2 =A1/-B2/+C3 B2
dgsignation set +C3 +C3
Ope reference
desjgnation in one
b =D4-E5+F6 =D4-E5+F6 =D4-E5+F6
dgsignation set
Tjwo reference
dpsignations in =G7-H8 _ =G7-H8
gne reference +J9 =G7-H8/+J9 +J9
designation set

IEC

Figure 18 — Presentation of reference designations and sets of reference designatipns

5.20.3 Simplified presentation

‘ A ref

erence designation in accordance with-tEC-61346-14 IEC 81346-1 is the representatipn of

a path in a tree-like structure. Dijfferent objects may therefore have a common initial pgrtion
becalise they are constituents. af ,the same object, including at least one single-level referlence
designation, of their paths starting from the top of the structure tree, see Figure 19.

The common initial portion of the
reference designation for the
objects A, B, C and D is -A1B2

-A1B2C1 O

Object A

O -A1B2C4

ObjectB  (Of
ObjectC
Object D

6 6 O O

Figure 19 — The common initial portion of reference designations

IEC

If all objects shown on a page of a document have a reference designation with a common
initial portion, this portion may be presented once at a defined place, depending on the kind of
document, in the content area of a document page and shall not be shown in any of the
identification areas of the document. (See also 7.1.6)
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In a series of reference designations, a single level of the reference designations may be
presented applying the rules for presentation of set of elements as specified in 5.16, with the
indicated set of elements enclosed in parentheses. The complete single level reference
designation shall be presented at both the lower and upper limit of the set of elements.

Examples:

e -A2C4F1, -A2C4F2, -A2C4F3 and -A2C4F4 being presented as -A2C4(-F1, ...,-F4)
e =B2-C1, =B2-D3, =B2-F5 being presented as =B2(-C1,-D3,-F5)

o =Q3=1=H1, =Q3=2=H1, =Q3=3=H1 and =Q3=4=H1 being presented as
=Q3C=t, -, =4)=Ht

5.20.4 Cable core designations

Cablg cores should be identified by their reference designation, for example coreg humbgrs or
core [colour codes, provided by the cable manufacturer, see Figure 20.

-1
-2
— -BK1
6/screen 3 4 BR
/ -4 /
7 5 -BK2
— -GNYE
-GNYE
-SCR
a) b)

IEC

a) Cpble with numbers printed on the cores, one core marked with colour, and with a concentric lead

b) Chble with colour-marked cores, two cores black

Figure 20 — Examples of cable core designations

If no|core identifier is provided by“the cable manufacturer, a reference designation for the
core should be applied.

NOTE| Cables per se are designated in accordance with 5.20.1 and 5.20.2
5.21| Terminal designations

Termlinal designations shall be applied in accordance with IEC 61666.

5.22| Signal designations

SignzFI designations shall be applied in accordance with IEC 61175.

6 Document kinds

This International Standard provides rules for the presentation of four different basic
document kinds for electrotechnology:

e Diagrams, see Clause 7;
e Drawings, see Clause 8;
e Tables (lists), see Clause 9.

e Charts and graphs, see Clause 10.

For each basic document kind, more specific rules are provided for specific document kinds to
the extent that is necessary for the presentation of these.
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Annex C provides a list of specific document kinds with indication of their minimum content
and additional content of information to be provided.

For other specific document kinds, relevant IEC and ISO publications exist, for example:

e |EC 60848 for sequential function charts;

e |EC 61131-3 for graphical representations of programming languages for programmable
controllers;

e |EC 62027 for parts lists;

C- 62079 82079-1 for instructions for use;

e |H
o S
e S
a
7 [
7.1
7.1.1
If the

corrg

IEC §0617 (2001-07)). See Figure 21.

NOTE
directi

FC/TS 61804-1 and IEC/PAS 61804-2 for the description of function blocks;

O 5807 for flow charts for information processing;
bO-10628 15519-1 for diagrams in process industry (e.g. process flow diagram, p
hd instrumentation diagram).
Diagrams

General

Flow of energy, signal, etc.
direction of a flow, for example of a signal, is of importance and is not obvious

sponding connecting line shall be provided<{with arrowheads (symbol S0009

The use of signal classification code as per IEC'61175-may can also provide information on th
on.

iping

, the
9 in

E flow

Figure 21 — Example of functional grouping and signal flow directions; a control system

Different flow paths, for example for information, control, energy, and material flow, shall be

clear

7.1.2

7.1.2

ly distinguished and recognizable.

Symbols

A Choice of symbols

Symbols shall conform to IEC 60617. For objects outside the scope of IEC 60617, symbols of
ISO 14617 should be considered.

NOTE When choosing a symbol representing a component with movable parts, the rule given in 7.4.4.1 applies.
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7.1.2.2 Connect nodes

— 37 -

Symbols shall be provided with the appropriate number of connect nodes. The connect nodes
shall be positioned on the 1M or 0,5M grid (see ISO 81714-1:2010, 6.11). For standardized
symbols that are associated with connect nodes and/or terminal lines (e.g. as in IEC 60617)
the position of the connect nodes and terminal lines may be changed as long as the meaning
of the symbol is not changed. See Figure 22.

Symbol where different locations of ¢
do not affect the meaning

onnections

Symbols where the location of connections may
affect the meaning (neglecting the proportions of the

symbols)

Symbol S00213 in IEC 60617 (2001-07)
general symbol

, Converter,

Symbol S00555 in

IEC 60617 (2001-07), I[EC 60617 (2001-0
Operating device

Resistor

Symbol S00305 i

7.1.2.3 Simplified presentation

7.1.2.3.1 Identical symbols in

a group

Figure 22 — Example of symbols and different location of connections

IEC

A number of identical symbols in a group may beyrepresented by a single symbol, using one

of the following methods:

e the single symbol should be providediwith a short oblique stroke and a figure indicating

n

gure 23d)); or

the number of symbol elements represented by the single symbol (see Figure 23a

e the represented number of symbols by the single symbol should be indicated

n

gure 23b) and Figure 23e)).

3

[3x]

[3x]

[3x]

figure followed by a multiplication sign within square brackets, for example [3x]

and

by a
(see

a) Three independent circuits using an ob

b) Three independent circuits using the multiplication sign

c) Three independent circuits, complete p
d) One circuit with three objects using an

[3x]

lique stroke

resentation
oblique stroke

e) One circuit with three objects using the multiplication sign

f)  One circuit with three objects, complete presentation

Figure 23 — Simplified presentation

IEC



https://iecnorm.com/api/?name=c48f02dccc41bec8745f69418e2516e8

- 38 - IEC 61082-1:2014 RLV © IEC 2014

7.1.2.3.2 Parallel connected objects

If identical objects are connected in parallel, they may be simplified presented following the
rules in 7.1.2.3 and with the reference designations presented at the symbol shown following
the rules for presentation of set of elements in 5.16, see Figure 24. The terminal designations
shall be presented at the symbol shown.

-A1

1
2 4
3
-AZ
1
2 4
3
|
-A3, ..., -A9
1
2 4
3

IEC

Figure 24 — Simplified presentation of parallel connected identical objects

7.1.2,3.3 Serial connected objects

If idejntical objects are connected in series and theyinternal connections among the objects are
obviqus, they may be simplified presented by, showing the symbol for the first and thg last
symiol of the objects and with a dotted line~in between. The reference designations gf the
objegts shall be shown following the rules for presentation of set of elements in 5.16] see
Figude 25. The terminal designations shall be presented at the symbols shown.

-A1 -A2 -A3, ..., -A9

1 4 1 4 _____ il 4
2 5 2 5 _ 2 5
X 6 3 6 _____ 3 6

IEC

Figure'25 — Simplified presentation of serial connected identical objects

7.1.2.4 Presentation of cross-references related to detached presentations

Cross-references associated with a symbol applying detached represeniation (see 7.4.3.3)
shall be shown adjacent to that symbol. They should be located above the symbol and to the
right of the reference designation, when it is shown with mainly horizontal terminal lines or to
the left of the symbol and below the reference designation when it is shown with mainly
vertical terminal lines. For detailed rules related to symbols used in CAx-systems, see
IEC 81714-2.

A cross-reference shall not be presented immediately above or to the left of the reference
designations presented. See Figure 26.
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A1

;QBZ7 A1 A2
) (9]
<C

IEC

Figure 26 — Example of cross-references related to detached presentations

7.1.2LrP_I_I_FI_F. resentation of technical data
Techhical data associated with the object represented by a symbol shall, if presente

i, be

shown adjacent to that symbol. They shall be located above the symbol when it is,shown with
mainly horizontal terminal lines or to the left of the symbol when it is shown with mainly

verti¢al terminal lines.

The fechnical data shall be presented below or to the right of thereference designgtions

pres¢nted. See Figure 27.

-R1 3,9 k N

a) 1 2 -R1

— 3.9k

/3.B2

-R1 3,9k N

1 2 -R1

b) —— 1= /3B2
39k~

IEC

a) symbol with technical data

b) symbol with cross-reference and teehnical data

Figure 27 — Example for technical data associated with a symbol

If thg meaning of the symbol will not be changed, technical data may also be shown insid
symhbol outline. See(Figure 28.

-K11
1 20 ms 2

IEC

e the

Figure 28 — Example of technical data shown inside a symbol

71.3 Connecting lines
7.1.3.1 Electrical or functional interconnections

Connecting lines shall be in accordance with symbol S00001 in IEC 60617 (2001-07).

NOTE Symbol S00001 is a continuous line.

When two lines are joined at a specific point, the junction shall be in accordance with symbols

S00019, S00020, S01414 or S01415 in IEC 60617 (2001-07), see Figure 29.
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S00019 S00020 S01414 S01415

Ty

NOTE2 Symbols S00019 and SOOOZO prowde mformatlon that the mterconnectlons exist but not their Iocatlon
Symbol 801414 |nd|cates 3

two physwal interconnections that are to be
attached to the same terminal (not shown) on the left side. Symbol S01415 is used for graphical bundling indicating
the direction of the bundle that enters.

Figure 29 — Symbols representing joining of connecting lines

The Interconnection of crossing connecting lines shall be shown using the symbol SO000pP2 in
IEC 60617 (2001-07), see Figure 30.

S00022

IEC

Figure 30 — Symbol representing the interconnection of crossing connecting lings

Figune 31 shows one example where the~'symbols S00019 and S00020 in IEC 60617
(2001-07) are applied.

L1 L1

-K1\ '-K2 K1\ -K

- 2

equivalent to

-Q1 I::I -Q1 I::I

N N

IEC

Figure 31 — Examples of the joining of connecting lines

Figure 32 shows an example with the application of symbol S01414 in IEC 60617 (2001-07).
The circuit illustrates the same function as in Figure 31, but includes a visualisation of how
the wiring shall be done.
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-K1\ -K2 -K3

S —

Figude 33 shows an example of the application of the symbol S01415 in [EC60617 (2001

illust

7.1.3

Fibre
(200

7.1.3,

Wireless interconnectiohs shall be shown in accordance with symbol S01863 (see Figur

pres
wave
incon
desc
symi

TECT

Figure 32 — Example of the joining of connecting lines with indication of where the

physical wire goes

ating the direction of a bundle when two bundles are joined in a diagram:
7 4
// //
3

IEC

gure 33 — Example of the joining of connecting lines where the connecting lines

represent.bundles of wires

.2 Fibre optical interconnections

optical interconnections shall\be shown in accordance with symbol S01318 in IEC 6
-07), see Figure 10.

3 Wireless interconnections

nted adjacent\a the symbols representing the interconnected objects. The directi
s shall, regardless of the actual information or wave flow direction, be presentg
hing to the ©object. Any cross-reference to objects that is communicated with or
iptive_indications related to the wireless network shall be presented at the small si
ol S01818 in IEC 60617 (2001-07).

-07), ‘

0617

e 34)
bn of
d as
bther
He of

If required, symbol SU000T (coniinuous line) represeniing a connection together with symbol
S01863 in IEC 60617 (2001-07) as qualifying symbol may be used to explicitly show the

wireless interconnections.
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a) -K1 (« -K2 («
b) « ( WLAN1 2 ((C WLAN1

K3 ((C WLANT
o) K1 K2 K2

(« K3 ((« K1

s (=3
d) K1 ( K2

K3

IEC

dicates that objects communicate via wireles§interfaces

at for a wireless connection

Mechanical links

MecH
(200

NOTE|

-07), sée)Figure 35.

Symbol S00144 is a dashed line. Symbol S00147 is a double continuous line.

dicates that objects with wireless interfacdes communicate via a network with the name WLAN1
Eference designation at the wirelessyihterface symbol indicate with which objects is communicated

ireless connections are explicitly-presented by qualifying the symbol for a connection (continuous ling

Figure 34 —Different presentation methods for wireless interconnections

anical links_shall be shown in accordance with symbols S00144 or S00147 in IEC 6

) with

0617

©

11N 12
[

23 | 24

A
31~H\32

IEC

Figure 35 — Example of presentations of mechanical links
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7.1.3.4 Arrangement and orientation of connecting lines

Connecting lines shall be oriented horizontally or vertically except in those cases where
oblique lines improve the legibility.

Connecting lines should not interfere with other symbols; see IEC 81714-2:2006, 6.11.2.

Bends and crossover of lines should be restricted to a minimum. To avoid bends and
crossovers lines may be interrupted. In this case, and also when a line is interrupted on one
page and continues on another, the ends of the interrupted line shall be mutually referenced,
see 5.8. The ends of the interrupted line should be drawn so that they can easily be
recognised, see Figure 36.

NOTE] In circuit diagrams, bends and cross-overs can be avoided by regarding the layout principles in @ccondance
with 7]4.2 and the use of detached representation in accordance with 7.4.3.3.

| 3 | 4 | 5 | 3 [ 4 | 5
-S1|__\ -82|__ -S1 |__\ -32|__\
1.3
A
- NeC - KMET-N R -
A
-P1 /5 -P1

IEC

Figure 36 — Example for avoiding bends and cross-overs
The gpace between two parallel-connecting lines shall be at least 1M.

The Iminimum distance.between parallel connecting lines where text is to be shown in
betwgen, shall be twice)the lettering height and not less than 2M, see Figure 37.

M= 2,50 mm L1 250mm_
L2 :
L3 smm K
IS
S

Figure 37 — Spacing of lines

7.1.3.5 Technical data related to connecting lines
Technical data associated with connecting lines:

o shall be clearly related to the associated connecting line;

e shall not touch or cross the connecting line;
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should be located adjacent to — above horizontal and to the left of vertical — connecting
lines.

If it is not possible to show the technical data adjacent to the connecting line, it shall be
shown elsewhere in the content area together with a leader line or a reference to the
connecting line.

The technical data shall be clearly separated from any reference designations, signal
designations—associated—with or terminal designations presented along the connecting line.
See Figure 38.

-K10
3/N/PE AC 400/230 V 50 Hz
5x1,5 mm?
5
-W12
\ -M21

IEC

Figure 38 — Examples for technical data associated*with connecting lines

Wavgforms may be included and should be shown in thé way that they normally appear ¢n an

oscilloscope screen, detailed as far as necessary fof thé application.

Electrical ratings of a.c. and d.c. circuits shall be presented in accordance with the examples

shown in IEC 61293, preferably in the abbreviated form.

7.1.3.6 Simplified presentation

110 V: Direct voltage110 V
3JAC 400 V: Three phase, three wire system 400 V
3/N/PE AC 400/230 V 50 Hz: Three-phase, five-wire system with N and PE 400/230 V

Multiple parallel connecting lines may be represented by one line (i.e. bundle) using ope of

the following methods”

the parallellines are interrupted and a cross-line after a short space represents the biindle
($ee Figure 39.a);

the.number of parallel connecting lines represented by the bundle shall be indicated gither
bl ‘adding as many obliqgue strokes as the number of connections (see symbol S000P2 in
IEC 60617 (2001-07) and Figure 39.b), or by adding one stroke followed by the figure for
the number of connections (see symbol S00003 in IEC 60617 (2001-07) and Figure 39c).
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a)

b)

The
indic

b) L o) M

TEC
Using a cross-line and a space
Indication by a number of strokes

Indication by numbers

Figure 39 — Presentation of bundles

sequential order of the parallel lines at both ends of the bundle should be unambigu
hted, see Figure 40.
— | P—
a)
A c
B ‘ ‘ D
c E
D ‘ ‘ A
E B
b)

IEC

5ing a dot to indicate the first connection

dicating the individual connections

Figure 40 — Indication of sequence within bundles

Representation of binary logic circuits

busly

The relationship between logic states and the nominal values (logic levels) of the physical
quantities used to represent these states shall be indicated by using one of the following

meth

ods in a diagram:

e Single logic convention (relative notation);

o Direct logic polarity convention (absolute notation).

Figure 41 illustrates the terms "states" and "levels", where:

o ‘“Internal logic state” describes a logic state assumed to exist inside a symbol outline at an
input or output.
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on an input connecting line prior to any external qualifying symbol at that input; or
on an output connecting line beyond any external qualifying symbol at that output.

variable:

IEC 60617 uses the symbols “0” and “1” to identify the two logic states of a b
variable. These states are referred to as 0-state and 1-state.

A binary variable may be equated to any physical quantity for which two distinct ra

“External logic state” describes a logic state assumed to exist outside a symbol outline:

“Logic level” describes the physical quality assumed to represent a logic state of a binary

inary

nges

can be defines. In IEC 60617-DB these distinct ranges are referred to as logic levels

7.1.4

Single logic convention implies that the correspondence between a given external logic
and Ipgic level is the same at all inputs and outputs in the diagram or a portion of a diagra

The
an i
comy

a) P

b)

algebraic level.

External — Internal External
logic states or > logic —— —— logicstates or
logic levels | states logic levels
IEC
Figure 41 — lllustration of the terms “states” and “levels”

.2 Single logic convention

symbol for logic negation (symbols S01466 and S01467 in IEC 60617) shall be us
nput or output terminal to indicate that the internal and external states areg
lements of one another for that terminal.
ositive logic convention:

he more positive valuerofithe physical quantity (H-level) corresponds to the extern
ate. The less positive value (L-level) corresponds to the external 0-state. If neces
e positive logic convention may be indicated as:

1
POSITIVE LOGIC UJ_

egative'logic convention:

he less positive value of the physical quantity (L-level) corresponds to the extern
ate,,The more positive value (H-level) corresponds to the external O-state. The u

and are denoted "H—and ‘L. "H~ IS Used to denote the logic level with the more
positive algebraic value, and “L” is used to denote the logic level with the less positive

state
m.

ed at
the

al 1-
sary,

al 1-
se of

egative togic tonvention stratt-be-mdicated-mthediagranTorimsupportimg documernt

as:

L
NEGATIVE LOGIC 1

Figure 42 shows an example of a diagram using positive logic convention.

ation
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1
POSITIVE
LOGIC
0

10
- 1] & 2 —(s
s 2 1D E
T4STP 81
11 8
CcD=12 3 6 ” >c1
CDTRU 4 —R
T4 O
A B C D
T 75
STARTN 12 a 2 y 2
RESTARTN 13

7.1.43 Direct logic polarity convention

Figure 42 — Detail of a circuit diagram using positive logic convention

IEC

Diredt logic polarity convention implies that the relationship between the internal logic [state
and the (external) logic level of each input of every binary {ogic element shall be indi¢ated
directly by means of the presence or absence of the logic:polarity symbol (symbols S0[1468

through S01471 in IEC 60617 (2001-07)).

The Jogic polarity symbol shall be used at an input or output terminal to indicate that the

(external) low level corresponds to the internal 1-state for that terminal.

NOTE| The absence of the logic polarity symbol signifies that the (external) high level corresponds to the irjternal

1-stat¢ for that terminal.

The felationship between the (external)togic level and a signal state shall only by defingd by

the sjgnal designation in accordance\with IEC 61175.

Figune 43 shows an example efia diagram using direct polarity convention.

- 1
CD=10 (H) 7 12

T4STE (H) 2 D

11

/8.1

>C1

CD=12 (H
(H) 13

3
CDTRU (H) 4
T4 (H) 5

nv

START (L) "2
RESTART (L) 13

/7.5

IEC

Figure 43 — Detail of a circuit diagram using direct logic polarity convention

For diagrams prepared with direct logic polarity convention, but showing no logic polarity
symbols, a statement indicating that direct logic polarity convention is applied shall be placed

in the diagram or in supporting documentation.
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7.1.5 Boundary frames

2014

A boundary frame shall consist of horizontal and vertical lines using the symbol S00064 in
IEC 60617 (2001-07).

NOTE

Symbol S00064 is a dashed dotted line. The resulting boundary frame is not a defined symbol itself.

A boundary frame shall represent an object. Objects shown inside the boundary frame shall
be constituents of this object and may be represented in a simplified form, provided a
reference to a more detailed document is given, see Figure 44.

The
repre

7.1.6
7.1.6

Refe
wher
wher

NOTE
accor
design

Doc Id. DEF456HJK

IEC

Figure 44 — Boundary frame with a reference to another document

sents.

Presentation of reference designations
L1 Symbols

ence designations associated with a symbol shall be located to the left of the sy
it is shown, with mainly vertical terminal lines, see Figure 45a), or above the sy
it is shown“with mainly horizontal terminal lines, see Figure 45b).

For symbols to be used in CAx-applications more precise rules for the positioning of various text fig
anc€ with IEC 81714-2 apply (see also 5.12.1). For example, reference designations or refg
ation,Sets are to be placed in a defined distance above an imagined horizontal centre line or any hori

termin

boundary frame shall be associated with the reference designations of the obj¢ct it

mbol
mbol

Ids in
rence
zontal

alNiHe (and also in a defined distance from the symbol outline) when it is shown with mainly vertical te

rminal

lines as indicated in Figure 45a). For symbols with mainly horizontal terminal lines the position of reference
designations is to the left of an imagined vertical centre line as indicated Figure 45b).

For reference designations associated with a symbol representing a connection and for
boundary frames other rules apply, see 7.1.6.2 and 7.1.6.3.
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Ka
-S1 I—G\
K4
K1 ]
K3
o K1
S1 K3 ™
RN K4 - - I~
K1 K4
(I et
a) b)

IEC
a) wlth vertical terminal lines

b) with horizontal terminal lines

Figure 45 — Location of reference designations at.a-symbol

7.1.6.2 Connecting lines
Refefence designations associated with connecting lines:

o shall be clearly related to the associated connecting/line;
e shall not touch or cross the connecting line;

nould be located adjacent to — above hosizontal and to the left of vertical — connegcting
ines, and directed along the connecting:line.

[ ]
= w

If it i$ not possible to show the reference designation adjacent to the connecting line, it|shall
be shown elsewhere in the content-area together with a leader line or a reference t¢ the
conngcting line. See also Figure 46

-A9 -A11 -A21
-W10-1 -W11-1
W22-1 ——
oo -W22-3 Y
| |8
S A12 gs
-A22
-A10
IEC

Figure 46 — Examples of reference designations associated with connecting lines

The reference designations shall be clearly separated from any signal designations, terminal
designations or technical data associated with the connecting line.

7.1.6.3 Boundary frames

As stated in 7.1.5 each boundary frame represents an object that needs to be identified, for
example by a reference designation.

NOTE A boundary frame is a drawing means and not a symbol in accordance with IEC 60617 and IEC 81714-2.
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2014

Reference designations associated with a boundary frame shall be located above and at the
left edge of the boundary frame, or to the left and at the upper edge of the boundary frame.

For objects presented inside of a boundary frame, the initial portion of their reference
| designation corresponding to the reference designation of the object represented by the
boundary frame shall not be shown at the individual objects, see Figure 47.

bject

Reference
designations

esistor

-S1RA1

-RA1 |

Q

perating device

-S1K2

m

loundary frame

-S1

Identification“area

a)

T
T

a)
b)

Expla
refere

If the last single-level reference designation associated with the boundary frame is

differ
a—tra;
boun

>

b)

e reference designations of the objects

e reference designations as shown in a diagram.

ation: The reference designation of an object inside the boundary frame is found by concatenati
hce designation with the reference designation pre§ented at the boundary frame.

Figure 47 — Presentation of reference designations at a boundary frame

ent aspect than the first single-level reference designation of the constituent object
ition-i i , the reference designation associated wit
dary frame shall be suffixed with the prefix sign of the latter, see Figure 48.

IEC

ng its

F

o Q)
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|
|
:
| -K2
|
|
|

Qbject Reference | | 1 =
designations
Resistor +B2-R1
Qperating device +B2-K2 L
Identification area
"Boundary frame” +B2
a) b)
IEC

a) The reference designations of the objects
b)  The reference designations as shown in a diagram

Explapation: A reference designation of an object inside the boundarysframe is found by concatenatipng its
referehce designation with the reference designation presented at thezboundary frame that is suffixed with the
prefix [sign shown at the object.

Figure 48 — Presentation of reference designations including different aspect

If the¢ objects presented are associated with niore than one reference designation, |leach
refergnce designation can be simplified presented, see Figure 49.

BT T T T T s |
+S1 +AB1 i
o - I
! i I P3| !
I I R1 I +AB2(X)!
| | |
: i i
|
f Reference . | . :
Qbject : -
Jec designations : | K2 : :
[
Hesistor +51AB1... | -B2R1 , : i i
Qperating deviee +S1AB1... /| -B2K2 | .. i |
Llamp +S1AB2 / -B2P3 e e e 1
"Boundary-frame” +S1 / -B2 .
Identification area
"Boundary frame” +S1AB1/-B2...

a) D)
IEC

a) The reference designations of the objects

b) The reference designations as shown in a diagram

Figure 49 — Presentation of reference designation sets at a boundary frame

7.1.6.4 Document page

If the reference designation for all objects shown on a page of a document has the same
common initial portion, this common initial portion should be shown to the left and preferably
at the top within the content area, delimited from the rest of the content area by using the line
for a boundary frame, see Figure 50.
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NoTE+ The content area will in such cases present information related to a single object and
could therefore be enclosed by a boundary frame that does not need to be shown completely.

NOTE Any reference designation shown in the identification area of a document page is part of the document
designation and is not a part of the reference designations of the objects shown in the content area.

=A1!
+81 |
-B3 |
______ —p1
_________________________ +C1
=B2 | [ -P3
+C4 | |
-A3 | I
. -R1 .
Obj¢ct Reference designations I =K1 I
! K2 !
Resjstor +S1C4 / =A1B2 / -B3A3R1 | |
Opefating device +851C4 / =A1B2K1 / -B3A3K2 | |
Lamp +S1C1/=A1P1/-B3P3 o T ;!
"Boyndary frame” | +S1C4 / =A1B2 / -B3A3 .
Identification area
"Pade content area” | +S1/=A1/-B3
a) b)
IEC
a) The reference designations of the objects
b) The reference designations as shown in a diagram
Figure 50 — Presentation of reference designation
7.1.6/5 Exclusion from concatenation
In sgme cases it may be necessary to show objects inside a boundary frame that ar¢ not
constituents of the object represented by the boundary frame. In such cases shal] the
reference designations of these objectsdin a diagram be presented completely preceded| with
the character “GREATER THAN” ( >.),;"see Figure 51.
=A1 !
+S1 |
-B3 |
_____ -P1
i +C1
+C4, ! -P3
-A3, I
I =R2 !
Object Reference designations | -R1 >=B2K1 | >=P1
| -K2 | +C1
Resistor +S1C4 / =A1R2 / -B3A3R1 | I >-P3
Opefatingdevice ~ |+S1C4 / =B2K1 / -B3A3K2 i !
N |
Lamp +STCT17=ATP17-B3P3
Lamp +S1C1/=P1/-P3 Identification area
"Page content area” [+S1/=A1/-B3
a) b)
IEC
a) The reference designations of the objects
b) The reference designations as shown in a diagram

Figure 51 — Presentation of reference designations excluded from concatenation
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7.1.7 Presentation of terminal designations

Terminal designations shall be located outside the symbol outline, adjacent to the part of the
symbol that illustrates the terminal (i.e. a short line at the symbols interface). The
presentation shall be above horizontal connecting lines and to the left of vertical connecting
lines. Terminal designations shall be oriented along the connecting lines, see IEC 81714-2 for
further details. See Figure 52.

X1

2 _~
22

22 -X1:22
A

|
|

IEC

Figure 52 — Examples for the presentation of terminal designations

Simplified presentation of terminal designations can only be performed\for terminals belofging
to the same object, following the rules for the simplified presentation of series and ranges,
see §.16.

7.1.8 Presentation of signal designations
Signal designations:

o shall be clearly related to the associated connggting line;
o shall not touch or cross the connecting line;

e should be located adjacent to — above“horizontal and to the left of vertical — conndcting
ines, and directed along the connecting line.

If it is not possible to show the signal designation adjacent to the connecting line, it shall be
shown elsewhere in the content‘area together with a leader line or a reference tg the
conngcting line. See Figure 53,

A9 -A11 -A21
=G1;C_Pump_Stop1 =G1;C_Pump_Stop2
[V
Z o
z |k 5[5,
C)l Ol 5|5 =M3;l_Motor ON ———
S|s 8| =m3:
% % = EO M3;1_Motor_OFF
2|2 ]
z|z S| -A22
=>1= n|n
1 1
-A12

-A10

IEC

Figure 53 — Examples of signal designations associated with connecting lines

The signal designations shall be clearly separated from any reference designations, terminal
designations or technical data associated with the connecting line. See Figure 54.
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=G1;C_Pump_Stop2
-A9 -A11 -A21
-W10-1 =G1;C_Pump_Stop1 -W11-1
e -W22-1 —— ol
é QI -W22-3 NN
==z =M2;]_Motor ON — | ==
w =M2;l_Motor_OFF =M3;l_Motor_ON ——
515 =M3:]_Motor_OFF
|
§| 5 -A12
212 -A22
]
S|
inin
-A10
IEC
Figure 54 — Examples of reference and signal designations ass. with connecting lihes
For gignal designations shown inside boundary frames, the referénce designation part sWould
be presented following the concatenation rules of 7.1.6.3, 7.1.6.4 and 7.1.6.5. The refellence
designation shown at a boundary frame or for the document.page that is intended to precede
the sjgnal designation shown, shall then be suffixed with thé.character “SEMICOLON?” (; ), see
Figurne 55.
NOTE|1 Reference designations shown at a document page of a boundary frame not suffixed with the chgracter
“SEMICOLON” (; ) do not precede any signal designations.
NOTE|2 IEC 61175 specifies different methods of assighing a reference designation to a signal name. Thq rules
for prgsentation of signal designations are independent, of the method applied.
=A1 !
-B3 !
AT =B2 !
oy cliAm
Signal name | Signal designations -ABC =B2; i -DEF :
ABC =A1;ABC I i
DEF =A1B2;DEE ! i
I '
GHJ =E1;GHJ :
—C i =C2/-A2 !
KEM “AEIM >=E1;GHJ | KLM !
I
I !
Opject Reference designations T T T T T T T T T T !
Opject 1 =A1B2C1/-B3A3A1 T
Identification area
Opjeet 2 =A1B2C2 / -B3A3A2
a) b)
IEC

a) The signal designations of the signals

b) The signal designations as shown in a diagram

7.1.9

Figure 55 — Presentation of signal designations

Method of presentation of multi-phase circuits

Multi-phase circuits may be presented as a:

e multi-line presentation wherein all phases are presented, see Figure 56a; or
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e single-line presentation wherein all phases are represented by a single-phase circuit with
indication of the number of phases, see 56b.

The indication of the number of phases may be omitted if no confusion is likely, see
Figure 60.

NOTE Single line presentation of multi-phase circuits is not the same as the bundled form of presentation shown
in7.1.3.6.

L1 400 V 3 AC 400V
L2
L3

[¢V)

M M
3AC 3,AC

a) b)
IEC

5

a) multi-line presentation

b) sipgle-line presentation

Figure 56 — Example-for a multi-phase circuit
7.1.10 Emphasizing of circuits

Emphasizing of circuits may be performed by methods as:

. 5e of colours; or

C

e shading; or

2]

caling of symbols~(see IEC 81714-2); or

rcreased line widths, considering the rules in 5.10.

NOTE| Increasediline widths-may can be applied to connecting lines, symbols or both.

7.2 | Overview diagrams

An qgverview diagram provides an overall impression of an object, for example a fadio
receiver, a power plant or a conirol program, by showing the main constituents of the object
and their main interrelations. Detailed information concerning the constituent objects should
be shown in documents applying other document kinds.

An overview diagram may include non-electrotechnical constituents.

An overview diagram should normally emphasize one aspect of the object described, for
example the functional aspect, the topographical aspect, the connectivity aspect.

Any object regardless of its position in a structure can be associated with an overview
diagram.

In overview diagrams, multi-phase circuits shall be presented using the single line
presentation.
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Figure 57, Figure 58, Figure 59 and Figure 60 show examples of different overview diagrams
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—
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SOURCE: Figure H.1 of IEC 81346-1:2009

Figure 57 — Overview diagram for a material handling plant-{(Example-takenfronj
IEC 61346-1)
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gure 58 — Overview diagram for one conveyer belt function{Example-takenfro|

{IEC 61346-1)
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Figure 59 — Overview diagram process plant
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Figure 60 — Overview diagram of an electrical plant
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7.3 Function diagrams
7.3.1 General

A function diagram shall describe an object from a functional aspect regardless of its
implementation, by showing the functional relations among its constituents.

NOTE IEC 60617 contains both pure functional symbols and symbols to be used for the representation of
components.

The principal signal flow in a function diagram should be from left to right and from top to
bottom, see Figure 61.

Signal 1

Signal 2
1 21

Signal 3 — ! &

Signal 4 —
& .
Signal 5 — & — | &+ Signal A

Signal 6 —
IEC

Figure 61 — Signal flow,in a function diagram

Function diagrams may include preseptations of steps and transitions in accordance| with
IEC 60848.

7.3.2 Equivalent-circuit diagrams

Equiyalent-circuit diagrams ‘shall apply the conventions for electric and magnetic circuifs as
specffied in IEC 60375. See also Figure 62 which shows an example for the calculation| of a
transformer and its load,

Figure 62 — Example of an equivalent-circuit diagram

7.3.3 Logic-function diagram

In a logic-function diagram the positive single logic convention (see 7.1.4.2) shall be applied.
The number of logic negations should be minimized to facilitate the understanding, see
Figure 63.
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Example Preferred representation Non-preferred representation
o O
1 ] L ] L
o O
) - -

7.4

7.4,

A cirpuit diagram shall show at least the details of the implémentation of an object, i.qg.
consfituent components and their interconnections without taking into account for example
phys|cal sizes and shapes of the components. It shall facilitate the understanding o

functjoning of the object.

A cirguit diagram shall be prepared using:

7.4

The diagtam shall emphasize:

a)

.2 Layout

Figure 63 — Minimized use of logic negations

Circuit diagrams

1 General

raphical symbols;

O «

bnnecting lines;

reéference designations;

terminal designations;

signal-level conventions applicable to logic signals;

ifformation necessary to trace paths and circuits (signal designations, logc
references);

stipplementary information necessary for the understanding of the functioning o
opject.

IEC

the

f the

ation

f the

the—pre 0 grat—flow—by
circuit straight. See Figure 64.

of a

b) the functional relations, by grouping symbols representing functional related components

together. See Figure 65.


https://iecnorm.com/api/?name=c48f02dccc41bec8745f69418e2516e8

- 62 - IEC 61082-1:2014 RLV © IEC 2014

U U K1 K2
R N T ) I S

7 : 1 1 1 1
-P1 2
K1
L+ -S1 |_| L-
T K2
| T
L . | P .
+ 1 -
| > | ®-P2
b) 1
IEC
a) de¢tached presentation of multiple-symbol representation of components
b) sg¢mi-attached representation of multiple-symbol representation of compofients
Figure 64 — Lining-up of symbols
| 9 4 \ / | ] I
EC
Figure 65 — Grouping of symbols for functionally related components
7.4.3 Methods for representation of components

7.4.31 General
A component may be represented by:

e asingle symbol; or

e a combination of several symbols.
A single symbol can be shown:

e oOnce; or

e in different locations (repeated presentation).

The combination of symbols can be shown:
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e adjacent to each other (attached presentation); or

e apart from each other (detached presentation).
7.4.3.2 Attached presentation of symbols

Attached presentation of symbols for the represented component should only be used for
presentation of simple non-extensive circuits.

The interrelation between the symbols can be indicated using a dashed line (symbol S00144
in IEC 60617 (2001-07)), see Figure 66. A double line (symbol S00147 in IEC 60617 (2001-
07)) may also be used for mechanical interrelations.

IEC

Figure 66 — Attached-presentation of symbols

7.4.3.3 Detached presentation of-symbols

Detaghed presentation of symbols) for the represented components should be usgd to

facili{ate-tracing—of circuit-pathsN\fecus on specific functional relationships of the components
of a $ystem and to achieve a-clear layout without crossing circuits.

In order to indicate the interrelation between the symbols the reference designation of the
component shall be shown at each symbol, see Figure 67.
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Figure 67 — Detached presefntation of symbols

IEC

In ordler to facilitate understanding and navigation within the diagram the component should in

additjon be:

e rgpresented with attached presentation of all symbols in at least one place of
dpcument (see rightmost symbols{for -Q1 and -Q2 in Figure 67); or

[ ]
-

—

gpresented by an inset diagram or table located below or to the right of the actu
symbol, or, alternatively by-the graphical representation of the constituent parts
g¢ferenced (see Figure 68);

the

ting
o be
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23
146.5
Page | Next
12 13
7 8 9 10

IEC

Figure 68 — Example of the use of inset tables

Cross-references shall be made between the attached presentation or the inset diagrams or

tables and the detached presented symbols in accordance with 5.8.

If the functioning of an object is not understandable without showing the “internal” connection
between the different representations of parts of the object, such connections shall be
indicated applying the symbol S01479, S01480, S01481 or S01482 in IEC 60617, see

Figure 69.
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IEC
a) attached presentation
b) presentation shown with internal connection
= i i ction

7.4.3

Rep¢g
detag

A co
withi

Each
comg
desid

2014

.4 Repeated presentation of symbols

ated presentation of the symbols for the represented component may-also (ag the
hed presentation) be used to achieve a clear layout without crossing cirguits.
hnect node of the symbol shall only be connected at one of the locations of the symbol
n the diagram.
appearance of the symbol shall be provided with the(reference designation of the
onent. All connect nodes or terminal lines shall bg provided with their terminal
nations, see Figure 70.
K1 -K1
10 M1 _11_ M1
——lase Msee
s 2 - K1
1,2D 15 -K1 — 7,20 15
2 — 2 1o
1,2D —1 1,2D 10
L Py 10 4 [= — M
1 ” 14 — M1 1— 1,2D 14 11 >c2
— 1,20 1 L& N PP - _T
S I5 9 = 1
- | | 13 1,2D 13 3=
5 1 5 — 12D 15
— 120 EN P 1,2D 2
A P 2 |/ = A e gy B
L1Y2D = py P O -3 {320 1
' ; 1,20 14 g A PP
poy s L P 3
. 1,2D 13 =112
] 1,2D T 520 12
. 1.2D 12 S PP
— 1,2D

EC

Symbols repeatedly presented may be simplified by presenting only a part of the com
symbol with the indication that just a part of the symbol is shown, see Figure 71.

plete
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a) T
b) T

Fid

If thd
page
apply
7.4.3

pres¢ntation or applying inset tables.

7.4.4.

Symbols for components having a movable part, for example, a contact, shall be shown

posit
docu

o 3

e fd
e

7.4.j Representation of components with movable parts
1

12D 1,20 14
1
1,2D
a)
K1 i
LUV 10 o
K1 11
—>c2 e
10 [ w1 4 |= 9
1.2D 14 -K1 )
i 1 , 13
> C2 1,2D 10 1 w4 51420
3 |- ,
1,2D 11
2 1120 = 7 o2
: —192D 12
6
——— 112D

e common control block not shown for each presentation

e common control block indicated for each presentation

ure 71 — Simplified repeated presentation of a symbol for a quadruple multiple;

symbol representing a component is repeated\ Jn different documents or on diff
5 of a document, cross-references to all présentation places shall be provide
ing one of the presentation methods as provided for the detached presentation
.3), i.e. attached presentation at one place with cross-references to other placs

Operational state

on or state as follows” unless otherwise specified in the diagram or in suppd
mentation:

onostable mafually operated or electromechanical components, for example re
bntactors, brakes, and clutches, in the non-actuated or de-energized state;
rcuit-breaKers and disconnectors in the open (OFF) position;

r othér-switching devices that can rest in any one of two or more positions or state
xplanation shall be given in the diagram, if necessary;

Ker

brent
d by
(see
bs of

in a
rting

lays,

5, an

° I

(¥ | 1 P | 4 1 N . HH ol H PP B el el
UTt=otadic Tiialtudirty UpTTrdiTU LCUTTUHUT SWITLTITS  WILIT a PUSTUUTT UTOoITyIiatcu UTr T, 1

position;

that

e control switches without a position designated OFF, in a position specified in the diagram;

e control switches for emergency operation, stand-by, alarm, test, etc., should be shown in
the position they occupy during normal service of the equipment, or in another position
that is specified in the diagram;

o pilot switches operated by a cam, a variable such as position, level, speed, pressure,
temperature, etc., in a position specified in the diagram.

7.4.4

.2 Functional description

For manually operated control switches with a complex function, a graph shall be included in

the d

iagram, if necessary to understand the function, see Figure 72.
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Figure 72 — Symbol of a five-position switch supplemented_with a graph

For pilot switches, the diagram shall contain a description of the operation, adjacent tp the
symbol. This description may consist of:

e ajlgraph, see Figure 73
e a|note, see Figure 74.

™~ _SIGNAL \l\l\
SIGNAL |
! |
0 | | (@)
X Y Y X
a) b)

IEC

Explapation: Contact is open.between position X and position Y

a)

c

ing a symbol of a switch supplemented by a graph

b) uging a cam symbol stpplemented with a graph

Figure 73 — Examples of pilot switch

11 } 12 11-12CLOSED atn=0
|
23 | 24 23-24 CLOSED at 100 < n < 200 1/min

/’/—
3132 31-32 OPEN at n > 1400 1/min

IEC

Figure 74 — Symbol of a pilot switch supplemented with a note

7.4.4.3 Representation of semi-conductor switches by contact symbols

Semi-conductor switches shall be shown in the initial state, i.e. at the moment the auxiliary
voltage supply has been switched on.
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7.4.4.4 Orientation of contact symbols
Contact symbols should be oriented so that the imaginary direction of movement is consistent,

for example, movement upwards with horizontal connecting lines or to the right with vertical
connecting lines when the component is actuated. See Figure 75.

| -

) T o

IEC

NOTE| The arrows in Figure 75 indicate the imaginary direction of movement and are not part of the{symbol.

Figure 75 — Orientation of contact symbols

7.4.5 Representation of supply circuits

Conrlecting lines representing power supplies should be shown in-the following sequencg top
to bottom or left to right:

e fqr a.c. circuits: L1, L2, L3, N, PE, see Figure 76;
e fqQr d.c. circuits: L+, M, L-, i.e. from positive to negative polarisation, see Figure 77.
The gonnecting lines should be shown adjacent to €ach other, or placed at opposite sides of

the dircuit branches in order to fulfil the requireménts of 7.4.2, see Figure 76, Figure 77 and
the right hand sides of

Figune 64 and of Figure 65.

L1 L1

L2 L2

L3 L3
N

PE

-K1

A2l ]a1
L]

PE

IEC

Figure 76 — Representation of a.c. supply circuits
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L+ L+

e

]
O]

L- L-

IEC

Figure 77 — Representation of d.c. supply circuits

7.4.6 Representation of binary logic elements

Binafy logic symbols should be chosen so that the logic polarity or megdation indication
input|is the same as that at the source of a signal feeding that input. 'See Figure 78.

ALARM(H)
X Y
ALARM(L)
X Y
X
0
ALARM(H) 1 ALARM(L) 1
X Y
ALARM(L) 1 ALARM(H)
X Y

Figure 78 — Examples of use of logic polarity indication

Y
0
1

Internal logic states

IEC

If thgre is a mismatch between the logic polarity or negation indication at the source
signgl and thedndication at the destination, a short perpendicular line shall be shown a
the dqonnecting line. The signal name associated with a connection shall be related t
relevant partion of the connecting line, i.e. consistent with the polarity indication,

Figurle 79:

At an

of a
CLross
b the

see

GO(H) I

or

I GO(L)

IEC

Figure 79 — Examples of mismatched polarity indications
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7.4.7 Symbols with a large number of terminals

If the symbol used to represent a device contains a large number of terminals so it is not
possible to show the symbol on one page of a diagram and if no other representation of the
device is possible, the symbol-sheuld may be split at suitable places and the different parts of |
the symbol shown on different pages following the rules for the detached presentation in
7.4.3.3, see Figure 80

/11
-K3 -K3 A
1 28 A1
2 29 A2
_2] _49] A4S
27 50 A50
_1/_
/12 page 11 page 12

IEC

Figure 80 — Example of a split presentation of a symbol

7.4.8 Wired functions (wired-AND, wired-OR)
A wired AND-function shall be shown:

o with the qualifying symbol for the AND-function ( &)adjacent to the junction point; or

e by replacing the junction by applying the symbolfor the AND-function (symbol S015F7 in
IEC 60617) together with the character OREN-CIRCUIT-OUTPUT-SYMBOL ( ¢[) of
IEC 61286 as a qualifying symbol indicating the wired function.

A wired OR-function shall be shown:

o with the qualifying symbol for the OR-function ( 21 ) adjacent to the junction point; or

e by replacing the junction by thexsymbol for the OR-function (symbol S01566 in IEC 6(0617)
tqgether with the characterC(OPEN-CIRCUIT-OUTPUT-SYMBOL ( ¢ ) of IEC 61286 |as a
gbalifying symbol indicating the wired function.

All tgrminals of the binary logic elements involved in a wired function must apply the same
qualifying symbol for hegation or logic polarity, if needed.

Tabl¢ 1 shows,“the possible presentations of wired functions with positive or negative
convention (seé.7.1.4.2) and with direct logic polarity indication (see 7.1.4.43).

NOTE| L-type open-circuit outputs (for example, NPN open collectors) connected together perform either active-
high ANRing or active-low ORing. H-type open-circuit outputs (for example, NPN open emitters) connected

t t rnorform Hhaor activ hiacdh ODRinA ractiva laow ANDIinA
ogetherperformeitherastive-high-ORing-erastivetowANDiRg-
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Table 1 — Possible distributed logic connections

No Description Positive logic Negative Logic Direct logic polarity indication
AND connection U+ U+ U+ U+ U+ U+
formed by

1 interconnecting L-type ] ] 1
open-circuit outputs AQ[e B Ao w AP B Aep .w A e pB () A2 W
e.g. NPN open 4 P
collectors B¢ B< B Bop B B¢
OR connection U+ U+ U+ U+ U+ U+
formed by h ﬁ ﬁ ﬁ
int ecting-Latype.

2 open-circuit outputs AQF‘>1A+B ALP 570 A >1 A+B AC M o E}B—>1A+B(L) Ao 1
elg. NPN open = .' — i ;
cpllectors BQP— Bop BQ}— B¢ E— Bo
JR connection
fdrmed by AS i A% AP 8 A 51 asm @) 22 7

4 irterconnect-ing_H— Bo B B3 B3 B o
tylpe open-circuit
ojtputs e.g. NPN [
open emitters U- U- U- s U-
AND fi = b
fcrmecaog)r:ec ion A & AB AT 'W. AS s AB AT & ABI(L AD o)

3 ifterconnecting H- B3 Bopld B3 B3 Bo
type open-circuit ]
ojtputs e.g. NPN
open emitters U- U- U- U- U-

IEC
The two presentations within each field of.the table are their equivalents
7.5 | Connection diagrams
7.51 General
Conrlection diagrams provide information on:
e physical connections (internal).among components of a unit or assembly; or
e physical connections (external) among different units or assemblies (see Figure 81); qr
e physical connectionsexternal) to one unit.
The ¢onnection points-shown in the diagram shall be identified by their terminal designafions,
and fhe conductors and/or cables used shall be identified by their reference designation pr by
another agreed-dentifier (see also IEC 62491).
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=K1 /-K16-U2-K4 =Q1/-W87-U13-Q2

X1 X1

Incoming control voltage 230 V AC -X1:11, -X1
Incoming control voltage 48 V DC  -X1:61, -X1
Lamp test 48 V DC -X1:63
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U2
U3

Addifional information may bencluded as required for the intended use of the docur

such
e C
p
c
e C
e in
e

Figure 81 — Example of a connection diagram

as:

bnductor or cable type information (for example, a recognized type designation, artiq
art number, matéerial, construction, size, colour of insulation, voltage rating, numb
bnductors, other technical data);

bnductor, ecable number or reference designation;

structien_for, or methods of, laying, routing, termination, attachment, twisting, scree
c.;

IEC

nent,

le or
er of

ning,

g

ngth of conductor or cable.

NOTE

7.5.2

IEC 60446 specifies the basic safety rules for identification of conductors by colours or numerals.

Representation of devices, units or assemblies

Devices, units or assemblies to be connected should be represented by simple outlines, such
as squares, rectangles, or circles, or by simplified pictorial representations. Graphical
symbols in accordance with IEC 60617 may also be used.

The presentations of the devices, units or assemblies shall be arranged to facilitate the

inten

ded use of the diagram.

NoTE This implies for example that it is not necessary for the presentations to be shown
according to the physical locations of the devices, units or assemblies.
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7.5.3 Representation of terminals

The identification of each terminal presented shall be shown.

The presentations of the terminals shall be ordered to facilitate the intended use of the
diagram.

NoTFE This implies for example that it is not necessary for the presentations to be shown
according to the physical location of the terminals.

7.5.4__Representation of cables and its constituent cores

If a multi-core cable is represented by a single connection line and its constituent ceres [shall
be ghown connected to the representation of physical terminals, the connecCtion| line
reprgsenting the cable shall be terminated at a cross-line, and the connéction [lines
reprgsenting the cores shall go from this cross-line to the representation(of the physical
terminals. The cable and its cores shall be clearly identified, for example by’ their reference
designations, see Figure 82.

Reference .
-A2 designation Terminal
designations

1 'X11 Cable cores

W1 g 2 -W1-1 -A2X1:1
- 3
-4 4 -W1-2 -A2X1:2
~W1-3 -A2X1:3
IEC

-W1-4 -A2X1:4

Figure 82 — Example of presentation of termination of a multi-core cable

7.5.5 Representation of conductors

Conductors shall be represented using‘connecting lines in accordance with 7.1.3.

Symlbpols for T-connections (symbols S00019 and S00020 in IEC 60617) shall not be [used
unlegs there is a physical jufiction.

Figune 83 shows a number of examples of how connections to various types of cables may be
reprgsented using symbols of IEC 60617.

NOTE]
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Connection with two conductors (symbol
S00001 in IEC 60617 (2001-07))

Connection with a coaxial cable (symbol
S00011 in IEC 60617 (2001-07))

Connection of a coaxial cable with plug
and socket (symbol S00042 in IEC 60617
(2001-07)) in one end

- _ Connection of screened cable (symbol
VAR /7N S00013 in IEC 60617 (2001-07))."The
| N ) N ) screen connected to functional earth
- \17 (symbol S01410 in IEC 6061/ (2001-0¥))
in one end and not conngeted in the oher
(symbol S00014 in IEC 60617 (2001-0¥))
RN RN . .
i ) K ) Screened twisted-pair cable (symbol
~__7 ~__7 S00008 inclEC 60617 (2001-07)). The
L1 ) screen egonnected in one end only.
Four conductors in a cable (symbol
S00009 in IEC 60617 (2001-07)).
U U
V; V; Four conductors in a power cable. The
W W neutral conductor being concentric (symbol
S01807 in IEC 60617 (2001-07)).
N - - N
NN =
U {0
Vi L
w —+ —+ w Five conductors in a power cable. The
N I [ N cable is provided with a metallic shield
: : : : connected to protective earth in one end.
PE —7 —7 PE
PE
L= Lo~
7,77 7,78
T 1 1 L7 [
! ‘\ /, : . ‘\ /l :
! !
: e T : vid 1 Cable with two screened twisted pairs and
I ‘\ ) | 1 ‘\ ) | two further conductors, with the external
I~ : |~ : screen connected to function earth in both
| I I ends.
1 1
l ,' l ,'
\ / \ /
N 4 N pd

IEC

NOTE The representation of cables shown can also be applied in other kinds of diagrams.

Figure 83 — Example of cable connections
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7.5.6 Simplified presentation
The presentation may be simplified by:

e lining up the presentation of the terminals of each unit, device or assembly vertically
[horizontally]; and

e lining up the interconnected terminals of the different devices, units and assemblies
horizontally [vertically]; and

e omitting the presentations of their outline.

Figure 84 shows a complete connection diagram for a sub-rack. while Figure 85 shows a

simplified presentation for the same.

-X1 -X2 -X3 -X4 -X5
iy o o] o] o]
[¢] [¢] o 2 O Q,

[¢] [¢] o 3 (@)

O O O O O
O O O O O
O 6 6 O [¢]

[¢] [¢] O Q, [¢]

[¢] [¢] o o [¢]

[¢] [¢] o o [¢]

O O 9 O O
o o 10, ° 10 o

[¢] " O O [¢] ]
[¢] [¢] O 12 O 12 O
[¢] [¢] o o [¢]
14 [e; [¢] o o 14 O
O O O O O
167 167 167 o] o]
X9 1L 2 3 4 5]
C O O O O)
IEC
Figure 84 — Example of connection diagram for a sub-rack
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8

8.1

Drawlings mainly describe the topographical or geemetrical position of objects often base
2D- gnd/or 3D-models, following the rules of relevant ISO standards.

This | International Standard specifies rules for arrangement drawings used in elg
technology, often developed by applying’a base document.

8.2

Basel document, such as

shalllbe drawin)to scale.

The ¢oftent of the base document becomes an integral part of the arrangement drawing.

-X1 -X2 -X3 -X4 -X5 -X9
1 1
3 L+ (+5V)
12 10
6 2
L- (-5V)
6 12
16 3
M (0V)
16 16
11 9 3 14 4
(Clock)
14 10 2 5
(Transmi

Figure 85 — Example of simplified presentation of a connection diagram

Drawings

General

Requirements on base documents

site plans;
blilding drawings;
d

mension drawings (for mechanical units),

kt)

EC

d on

ctro-

Base drawings shall show all necessary information for the preparation of arrangement
drawings for locating electrical equipment, such as:

geographical orientation points;

north-direction indicator;

location and outline of buildings, traffic areas, service networks, access facilities and site

boundaries;

outline and constructional details of rooms, cabins, corridors, openings, windows, d
etc., in plans and sectional views;

obstacles related to constructions, for example structural beams, stanchions;

the load capacity of floors or decks and any limitations on cutting, drilling or welding;

oors,
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e clearances for special installations like lifts, cranes, heating, cooling and ventilation
systems;

e hazardous areas;

e existing earthing points;

e space available and access required;
e limitations on fixing arrangements;

o conduector cable routing areas;

e existing access points and transport routes;

e igsulatien environmental conditions.

Lo . . 7

Figune 86 shows how a base document can be applied in different arrangement idrawings.

/

IEC
a) Architectural base drawing
E F |
fj 400 mm cable ladder
[
7/ 800 mm cable ladder
[
IEC
b) Base€ drawing with cable routes added
H ok =
vpﬁ
T T ‘
IEC

c) Base drawing with lighting installation added
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= P1 | ] P2
Workbench

IRED

| 12 | -QA1| -QB1

| 13| -QA2| -QB2

| 14| -QA3| -QB3

-T5 -QA4| -QB4

\

d) Base drawing with arrangement of switchgear and telecommunication cubicles added

8.3

An a

Figure 86 — Example of the use of a base document

Arrangement drawings

frangement drawing is showing the relative or absolute logation and/or dimensio

objegts.

Obje

Cts are represented by:

e their shape or simplified outlines;

e their main dimensions; or

e b

Deta

The i

y symbols in accordance with IEC 60617.

led information may be necessary in the' form of exact distances and/or dimensions.

nformation shall be presented together with necessary information on the environme

whicly the objects are (to be) located-

Information on identification©f 0bjects-and-desigrations shall be included.

Tech

hical data of an object, if needed, may be shown adjacent to the symbol or outling

reprgsents the object, see Figure 87.

ns of

ent in

that

- If single objects re

d|fferent mounting methods or dlrectlons thIS may be specified by presenting quali
symbols in accordance with IEC 60617 or Ietter codes adjacent to the object representatlon

quire
fying

components are:

e H = horizontal (components mounted side by side)
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V = vertical

F = flush (recessed)

S = surface

B = floor (bottom)

T = ceiling (top)

UB = mounting in false floor

UT = mounting in false ceiling.

speclfic symbols by means of an application note. Some symbols refer, for example,\\{o an

applipation note designated A00266 that establishes letter codes used in the aboveisi«

If nop-standardized letter codes are used, these shall be explained in the document jor in

suppprting documentation.

J}< 3 Triple-socket-outlet mounted beside telecommunication socket-outlet

1

3 Triple-socket-outlet with switches placed on a side wall."H" indicates
}% horizontal mounting
H
)
LLLLs Single-pole switch and socket outlet connected to a transversing lead,|
conductor mounted under surface

Two lighting outlets, one mounted in a wall with branch-off to another
mounted in the ceiling

Two switches, horizontally mounted, and a socket-outlet

IEC

Figure 88 — Examples of the use of symbols for indication mounting methods

Arrangement drawings may include representation of connections. Connecting lines shall be
clearly distinguishable from lines of the base document, and follow the rules given in 7.1.3
with the addition that curved lines may be used.

Connecting line shall show which components that are connected to each circuit and in which
order. In the case of surface mounting or when ducts and conduits are used, the actual
routing of the connection shall be shown.
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Multi-phase circuits may be presented using single-line presentation in accordance with 7.1.9.

Multiple parallel connecting lines may be represented by using simplified presentation in
accordance with 7.1.3.6.

Figure 89 shows an example of an arrangement drawing of a mounting panel of a cubicle,
while Figure 90 shows an example of an arrangement drawing of industrial plant.

-F1 -F2 -E1
L L
-X2 -Q1

F3 -F4 -F5 -F6 -F7 -F8 -F9

-Q2 -Q3 -Q4 -Q5 -Q65-Q7 -Q8

IEC

Figure 89 — An arrangement drawing the mounting panel of a cubicle
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e e e s Tl
| [
| +D1 V3 |
i Manufacturing Waiste stock i
| [
| |
+WA1
i Office i
| |
| . Z T
|
e g0 0 pE |
i Casting /
!
-
| N I /
)

! +V2

Fluids
| 7 7 r
| +U1 +V1
| Finishing products |Finished product stock
| ZEAN Ll +A1
| M Control | ¢, T _
| +B1 -+X3
i Processing " Elegtricipower area
|
|

7 ;
L

Gate
cortrol

+Xx1

T
e S —_————

IEC

Figure 90 — An arrangement drawing of an industrial plant

9 Tables

9.1 General

Each row of a table shall be clearly distinguishable from the other rows, and each column of a
table shall be clearly distinguishable from the other columns.

The kind of information presented in each column and row shall be clearly indicated. This
indication, for example a heading row or heading column, shall be provided on each page of
the presentation.

9.2 Presentation of reference designations

For presentation of reference designations and identifiers (for example terminal designation
including the reference designation, signal designations) in a table, the following rules apply:
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e Identifiers within a column of a table may be simplified presented by showing the common
initial portion (see 5.20.2) in the header for the column of the table, omitting the common
initial portion from the presentation of object identifiers in that column, see Figure 91;

o Identifiers in the column not to be preceded by the common initial portion given for that
column shall be preceded by the character “GREATER-THAN” ( > ), see Figure 91;

e Identical identifiers on successive rows within a column of a table, may be presented on
the first relevant row only, see Figure 92.

Reference Reference
designation designation
-AB
-C2 -AB1C2
-R1 Corresponds -AB1R1
-R2 to -AB1R2
-AR11 -AB1AR11
-K9 -AB1K9
>-AH2-C1 -AB2C1
>-XY|7-R9 -XY7R9
Figure 91 — Example setting the common initial portion in the table header
Reference Reference
designation designation
-AB1 -C2 -AB1C2
-R1 Corresponds -AB1R1
-R2 to -AB1R2
-AR11 -AB1AR11
-K9 -AB1K9
-AB2 -C1 -AB2C1
-XYT] -R9 -XY7R9
Figure 92 — Example omitting the common initial portion on successive lines
9.3 | Connection‘tables
Connection tables provide information on:
e physical connections (internal) among components of a unit or assembly; or
L] p |yo;ua= bUIIIIUbt;UIIO (CAtUIIIG: GIIIUIIB d;ffclcllt uu;to UT GOOUIIIb:;UO; Ul

AY
]
e physical connections (external) to one unit.

The connection points shown in the connection table shall be identified by their identification,
for example reference designation and terminal designation. The cables and objects being
connected shall be clearly identified, for example by their reference designation. Cable cores
shall be identified by their core identifier provided by the cable manufacturer, for example
core number or colour code, or by any other identifier provided for it. Additional information
may be included as required for the intended use of the document, such as:

e conductor or cable type information (for example, a recognized type designation, article or
part number, material, construction, size, colour of insulation, voltage rating, number of
conductors, other technical data);

e conduetoer—cable number or reference designation;
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e conductor and cable core designation;

e instruction for, or methods of, laying, routing, termination, attachment, twisting, screening,
etc.;

e length of conductor or cable.
Connection tables should be prepared by using one of the following sorting methods:

e terminal-oriented, in which the sequence of the connections presented shall be sorted in
accordance with the identification of the terminals, see Figure 93 and Figure 94;

e connection-oriented, in which the sequence of the connections presented shall be sorted
if accordance with the idenfification of the conduciors, Tor example reference designation
of the cable and the core identifier, see Figure 95.

Object-A4 Terminal Cable Core
-X1 11 -W136 -1
112 -W137 -1
13 -W137 -2
14 -W137 8
15 -W137 -4
116 -W137 -5
17 -W136 -2
118 -W136 -3
119 -W136 -4
:20 -W136 -5
:PE -W136 -GNYE
:PE -W137 -GNYE

Figure 93 — Example,of a terminal-oriented connection table

rermina Al olso)o|no|o|2|c|ale|2|e|e|x|2|2|g|a ]3| 2] ¥ ot e
Rempte | Cable | No. of
enfl des. | cores
-B4-K1 |-W136 6 1 213|415 GNYE
-B4-K2 |-W137 7 112|3|4|5 GNYE b

Figure 94 — Example of a connection table with remote end designations


https://iecnorm.com/api/?name=c48f02dccc41bec8745f69418e2516e8

IEC 61082-1:2014 RLV © IEC 2014 -85 -
Cable Core Terminal-A4- Remote End- Remarks
designation designation X1 B4
-W136 -GNYE :PE -X1:PE
-1 i -X1:33
-2 17 -X1:34
-3 18 -X1:35
-4 119 -X1:36
-5 :20 -X1:37 Spare
-W137 -GNYE :PE -X2:PE
-1 112 -X2:26
-2 13 -X2:27
-3 14 -X2:28
-4 115 -X2:29
-5 116 Spare
-6 Not,eonnected

10 (

10.1

Char
funct
The
by th

-

€
e S
o 4
e d
oL

10.2

For f
stepq

tetails of the presentation shall be clearlyzrelated to the objects they explain, for ex

Figure 95 — Example of a connection-oriented connection table

Lharts, graphs

General

s, graphs may be used for providing explanatery information for the understanding g
onal behaviour of a component or a system; often as addition to other document

use of:

ference designations
gnal designations
rminal designations

bscriptive text

. ‘ .
Function charts

unction (Charts describing the functions and behaviour of a control system by mea
and_transitions, see I[EC 60848.

f the
inds.
mple

hs of

10.3

n har nd tim n har

Sequence charts shall show the succession of operations or status of the units of a system.

Time sequence charts shall provide information on operational or functional sequences in
relation to time and/or different operational or functional sequences related to each other,
see Figure 96.
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START-Command

Pushbutton
START -l

STOP-Command

Pushbutton
STOP

Operation
In AUTO

Emabte
STOP

Aut. operation
FORWARDS

Aut. operation

|

!

I

BACKWARDS |
i

I

]

1

|

FORWARDS
Motor STOP
BACKWARDS

[ 1]
j —

|

i

|

| ! End of cycle after
Operation cycle

i

i

STOP command

A

___ _V_ __

T
I
I
I
I
I
|

5 10 15 20 25 %80 35 40 45 50 55 60 [s]

IEQ

Figure 96 — Example of a time sequence chart

11 Structured documentation

11.1| General

IECB1346-1 |[EC 81346-1 specifies how an aspect of an object can be subdivided| into
aspefpts of other objects. The subdivision can be performed recursively, thus resulting[in a
tree-|ike structure showing how an object, i.e. aspect of an object, is constructed of others.
Each| node in suchha tree-like structure represents an object. Each object may be assocfated
with documentation that describes the object as it is.

publication utilizes how a type description of an object may be referenced from different

| h 4l 4 Ll 4 4
placestmnetree—nKe—Sstructures:

IEC }2023 specifies how documentation can be structured based on a main document.| This

An explanation of type and occurrence of an object is provided in the introduction to
{EC61346-1 |IEC 81346-1. An object type represents all of objects that are identical with
respect to their characteristics and behaviour. An object occurrence represents one specific
use of the object type.

In order to facilitate reuse of documentation associated with an object type, the following
items need to be considered carefully in the preparation of documents:
e Presentation of an object type at its occurrences, see 11.2;

o Referencing from the object occurrences to the documentation associated with the object
type, see 11.3;

e Metadata to be presented in the identification area of documents, see 11.4.
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11.2 Presentation of occurrences of an object type in diagrams
11.2.1 General
The presentation of an occurrence of an object type may be performed either using:

e an instance diagram of the object type; or

e a single symbol representing the object type.

11.2.2 Using an instance diagram

An instahce—diagram—is—a—representation—of-the—obiecttvpne—byv a simplified—diagram—where
J Lad J JF J ~ J

external connections are made to terminals of internal constituent objects, see Figure 97. An
instahce diagram shall be enclosed by a boundary frame in accordance with 7.1.5.

-X1:1 i i i
| N
1-X1:2 !
—I_O_ See doc. ABC123XYZ |
2z e E &
L34 Xb 94 9% 9o

Figure 97 — Example of an instance diagram of a motor starter

11.2f3 Using a single symbol

When using a single symbol, for example based on the general symbol S00060, representing
the dccurrence of the object type,“this symbol shall provide all necessary information far the
undefstanding of the diagram in~which the symbol is applied.

Figure 98 shows a symbol for the motor starter shown in Figure 97.

C1

c2 Ii——\j

IEC

Figure 98 — A symbol for a motor starter

Any terminal designation assigned to the symbol shall be designations of the terminals of the object type, and thus
be described in the underlying documentation associated with the object type. Figure 99 shows a document using
the table form of presentation for providing such a description.

The terminal designations of an object type are not necessarily identical to the designation
assigned by the manufacturer of a specific product. They constitute a neutral, manufacturer-
independent designation introduced by the designer of the complete system.


https://iecnorm.com/api/?name=c48f02dccc41bec8745f69418e2516e8

— 88 —

IEC 61082-1:2014 RLV © IEC 2014

NOTE The symbol shown in Figure 98-—may can also be considered as a functional description of the motor
starter, thus the terminal designations indicated are the functional terminal designations. The mapping table shown
in Figure 99 shows the mapping between the functional terminals and the physical terminals of the internal

constituent objects.

(External) Terminal Internal constituent object Remark
terminal

:C1 -X1:1
:C2 -X1:2
‘U1 -Q1:1
VA1 -Q1:3
‘W1 -Q1:5
U2 -Q1:2
V2 -Q1:4
‘W2 -Q1:6
+ -X1:3

- -X1:4

‘ NOTE{2—-The mapping table-shewn-in—Figure—99 may be used by CAx-tools to“associate the external te

shown| at the symbols to those terminals to where the physical connections are.made.

‘ Figure 99 — Example of a document in table form desecribing the relations betwee
bxternal terminals of a motor starter to the internhalterminals of its components

The $ame object type may be associated with different symbols depending on the contg
wherg it is represented. Figure 100 shows anofher symbol for the motor starter shoy

rminal

n

xt of
vn in

Figude 97, intended to be used in a diagram,with single line representation. The terminal

designations shown at the symbol represent terminal groups. Figure 101 shows the
descfibing the terminals shown in Figure 100 and the relations to terminals show

Figune 98 and Figure 97.

AC_IN

CONT

AUX
AC_OUT

IEC

table
n in

Figure 100 — A symbol for the motor starter, for single-line presentations
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(External) Terminal (External) Terminal (Internal) constituent Remark
group object terminal
CONT :C1 -X1:1
:C2 -X1:2
AC_IN U1 -Q1:1
VA1 -Q1:3
‘W1 -Q1:5
AC_OUT U2 -Q1:2
V2 -Q1:4
‘W2 -Q1:6
AUX + -X1:3
- -X1:4
NOTE The symbol for single line presentation can be considered as a functional description of the motor
startpr, thus the terminal designations indicated are the designation of the functionakh terminal group. |This
mapping table shows the mapping between the functional terminals and the physicalnterminals of the intgrnal
consfituent objects

Fi

11.3

gure 101 — Example of a document in table form describing the relations betwe
external terminals of a motor starter to the internal terminals of its componentg

Referencing

En

When object occurrences are shown in a document,it is necessary to provide mechanisis in

order

If th
occu

NOTE| 1
object]

to easily get to the detailed description of the*corresponding object type.

e documentation follows the principles'in IEC 62023, the reference from the o

This mechanism can be supplemented with a direct reference from the object occurrence to the re
type document.

bject

rence representation to the object .type documentation may be performed by meaps of
the mpain document associated with thesebject occurrence, see Figure 102.

evant
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Occurrence
Object

%Via Reference Designations
/

— 90 -

Occurrence
Object

1)

Via Reference Designations

—

Main document\

ocument
\

Complementary

/

Main docun‘{nt\

Complementary [7]
ocument
2)

If the

3)

Referencing in accordance with IEC 62023

4)

Main docume

Cofmplementary
locument
2

4)
ommon
do ent

Explanations:

1) Referencing from the occurrence representation to the main document.
2) Referencing from the main document for an object to complementary/documents.

3) Referencing from the main document for an object to main documient of the object type applied within the first.

4) Referencing from the main document for an object to shared dogument.

Figure 102 — Referencing-in accordance with IEC 62023

documentation does not apply the main document principle, as specified in IEC 63

IEC 61082-1:2014 RLV © IEC 2014

IEC

0023,

the reference from the object ocecurrence representation to the object type documentation

shall

be performed by a direct reference to the relevant object type document, see Figure

103.
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- Occurrence S s Occurrence N
e Object AN e Object AN

\ / Occurrence
! | document

Occurrence
document

Withi

Direct referencing

Figure 103 — Direct referencing

n the object type documentation therekshould be no explicit references to

presgntation of occurrences of that object type

NOTE
has to|

11.4

2 Where changes are made to a single occurrence of an object type, documentation for a new objed
be created.

Document metadata

IEC
the ti

Meta

type.
the o

NOTE|

2045-2. Some of these-data are presented in the identification area of the documen
le block). See also ‘Annex B.

Docn.{ments shall be associjated with metadata in accordance with—1SQ [EC 82045-1

data of documents associated with an object type shall only be related to that o
No references shall be made to objects external to the object type or to occurrenc
bject type:

It is_.important to notice that any reference designations occurring in the documents

EC

any

t type

and
(i.e.

bject
es of

refer

to th(f described object as the top node of its tree-like structures.

12 CAx conformance requirements

Computer-aided tools stated to be in compliance with this International Standard shall comply
with the relevant standards from the following list:

e |EC 60617 for the shapes of graphical symbols for diagrams;

e |EC 60848 for the preparation of sequential function charts;

e |EC 61175 for the designation of signals;
IEC 61346 f F : ions:

e |EC 61355-1 for the management of documents by means of document classification and
designation;
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e |EC 61666 for the identification of terminals within a system;
e |EC 62023 for the structuring of information;
e |EC 62027 for the preparation of parts lists;
IEC 62079 . T . ;
e |EC 62491 for labelling of cables and cores
e |EC 81346-1 and IEC 81346-2 for reference designations;
e |SO 81714-1 for the design of graphical symbols;
e |EC 81714-2 for graphical symbols;

EC 82045 for the management of administrative data related to documents-;

EC 82079-1 for the preparation of instructions for use.
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AA1

Annex A
(normative)

Construction of a symbol for an object
which does not have a symbol in IEC 60617

General rules

When the graphical symbol required is not found in IEC 60617, the symbols S00059, S00060

or SEEO6t—Tarbeappted—{seeFigure At or it may bepossibtetocreateome—from the
exist|ng ones as explained below.
S00059 S00060 S00061
Figure A.1 — The general symbols for an objectin IEC 60617-DB
Pick fa basic symbol (i.e. an existing symbol that expreSses best the basic concept) and|then
compiine it with one or more appropriate supplementary’symbol.
Supplementary symbols are:
e pfimarily symbols in IEC 60617 explicitly~depicted as "Qualifiers" in their application glass;
ot
e apy other symbol in IEC 60617, if hecessary suitably modified in size; or
e other symbols or identifiers specified in supporting documentation.
The pupplementary symbol$é ¢an be placed inside, outside or across the basic symbo]. No
simple rule can be given, since the placement to a high degree depends on the shapes gf the
symbols, available spaceiin or around the basic symbol, etc.
Do npt overload the symbol. Limit the number of supplementary symbols to what is requirgd to
emphasise theswanted concept.
For further'guidance on the design of symbols refer to the ISO 81714-1 and IEC 81714-2,
IEC 0017 UUIIta;IIO LA LRRA~IAVA" B-] CAGIII'J:CO Tl hUVV thlo ;O dUIIU. :II :EC 60617 dutubuuv, :U k at

a complex symbol and follow the links under the attribute "Applying" to see how the symbol is
built from a set of more simple ones.

A symbol created as a combination of already existing symbols and in line with the rules given
in ISO 81714-1 and IEC 81714-2 is considered to be in accordance with IEC 60617.

A.2

Example — Miniature circuit-breaker

There is no symbol in IEC 60617-BB that specifically represents a miniature circuit-breaker. In ‘
many application areas such a symbol has been requested, and it is therefore considered
useful to describe how a symbol for such a device can be constructed utilising the existing
symbols in IEC 60617-DB.
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a) A miniature circuit-breaker is, as the term says, a small circuit-breaker. Thus the symbol

b)

c)

for a circuit-breaker, i.e. symbol S00287 in IEC 60617, can be applied. By using

this

symbol, however, it is not possible to distinguish between a “normal” circuit-breaker and a
miniature circuit-breaker by the graphical symbols. The symbol for a miniature circuit-

breaker will then be as shown in Figure A.2.

X

S00287
Circuit-
breaker

he main function of a miniature circuit-breaker is that it shall open (i.e. break) the ¢

00227. However, a miniature circuit-breaker shall trip automatically, and IEC 6061
bntains a qualifying symbol for indicating an automati€tripping function, i.e. sy

®pwons < T

vitch symbol, and the symbol assembly will be as shown in Figure A.3.

S00227 S00222
Switch, Automatic
genefal tripping
symbol function

-n

qualified with the symbol for automatic tripping

his symbol does not exactly indicate that the breaker has a circuit-breaker functi
hly shows/that the breaker has an automatic tripping function.

gure A.2 — Miniature circuit-breaker shown with the symbol fora circuit-breaker

igure A.3 — Miniature circuit-breaker shown with the general symbol for a switc

hother alternative would be to use the symbol for a circuit-breaker as the base sy

ircuit

which it is located. The main concept is switching. The general symbol for a swifch is
7-DB

mbol

00222 in IEC 60617. This symbol may therefore be-applied in addition to the geperal

bn. It

mbol
ng a

stead of the general symbol for a switch (breaker), see Figure A.4, then illustrat

O35> O -

rcuit-breaker with automatic tripping.
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SRR

S00222
S00287 .
Se Automatic
Circuit- L
tripping
breaker .
function

-

gure A.4 — Miniature circuit-breaker shown with the symbol for a circuit-breaker
qualified with the symbol for automatic tripping

d) The operating mechanism of a miniature circuit-breaker is basedcon two tripping
mechanism, one based on a thermal effect, and one based on an electromagnetic effect.
In order to illustrate a breaker based on these two mechanisms, thé\deneral symbol |for a
vitch (breaker), i.e. S00227, can be used as a base. The qualifying symbol indicating the
ermal effect, i.e. S00120, and the qualifying symbol indjcating the electromagnetic
fect, i.e. S00121, can then be added, see Figure A.5.

® = v

gev(l)tzczh? S00120 S00121
enera‘l Thermal Electromagnetic
gsymbol effect effect

Figure A.5 — Miniature-circuit-breaker shown with the general symbol for
a switch qualified with the symbols for thermal and electromagnetic effects

hother alternative-would be to replace the general switch symbol, i.e. S00227, as uskd in
ternative d) with'the symbol for a circuit-breaker, i.e. S00287. The symbol assembly] may
dok somewhat.overloaded, see Figure A.6.

L >

1 + 5+ Lg 2
S00287 S00120 S00121

Circuit- Thermal Electromagnetic

breaker effect effect

Figure A.6 — Miniature circuit-breaker shown with the symbol for a circuit-breaker
qualified with the symbol for thermal and electromagnetic effects
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A.3 Example — miniature circuit-breaker with an RCD (Residual Current
Device)

A miniature circuit-breaker can also be combined with an RCD. In such cases it will be a need
to also illustrate this functionality by the symbol.

a) Use the symbol designed in alternative d) above, add the qualifying symbol indicating the
earth fault current, i.e. S00333, see Figure A.7, thus illustrating a miniature circuit-breaker
that is also tripping on earth fault currents.

Che o et

gev?tch S00120 S00121 S00333
enera’l Thermal Electromagnetic Earth fault
gsymbol effect effect current

Figure A.7 — Symbol for a miniature circuit-breaker.with an RCD, version 1
b) Use the symbol designed in alternative d) above, add a qualifying symbol telling aboyt the
additional tripping mechanism. An RCD is actually)a protection device tripping whep the
spm of the currents flowing through the device.isthigher than a pre-set value. The tripping
ig actually based on a difference in the «currents. Therefore, a qualifying symbal for
differential current, i.e. S00331, could be added, see Figure A.8.

+ J% 0+ o=

§00227

Switch S00120 S00121 S00331
enera’I Thermal Electromagnetic Differential
gymbol effect effect current

Figure”A.8 — Symbol for a miniature circuit-breaker with an RCD, version 2

c) A third possibility is to apply the letter symbol for current, indexed with the letter symbol
fordifference—Thetettersymbuots—stattbeimaccordance with tHEC 66027 =and+S6-3+1, see

Figure A.9.
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A.4 | Example — RCD (residual current device) / RCM (residual monitoring

IEC 60617-DB does not contain a symbol representing an RCD and an RCM. Followin
princjples shown in A.1, A.2 and A.3, the following symbol assembly, may be achieved:

S00227 IEC 60027, IEC 60
Switch, '?r?e?r?gl Electsrg(r?t:a2 1net'c No. 67 027,
eneral gneti 1SO 31 No
Lymbol ehet efedt No. 5-1 5.0406

Figure A.9 — Symbol for a miniature circuit-breaker with an RCD, version.3

device)

RCD

Aln RCD shall provide an opening of the circuit in whichnit is located when the sum g
clrrents passing through the RCD differs from a<{preset value. Figure A.10 show
ekample of a symbol for an RCD based on the symbbls shown in Figure A.9

IEC 60027,
No. 67
Switch, general 10 31, IEC 60027,
symbol ISO 80000-6,
No. 6-1

Figure A.10 — Example of a symbol for an RCD

CM

j the

f the
s an

shall

REM shall not provide any opening of the circuit in which it is located. The RCM

mbol

S00059 as a base and add qualifying symbols indicating a signal lamp, i.e. S00965, a
buzzer, i.e. S00973 and the additional information on differential currents see Figure A.11.

-+ I+ A =f®1?

S00965 IEC 60027,
S00059 Signal lamp, S00973 No. 67 IEC 60027,
Object general Buzzer ISO 31, No. s.0406

symbol No. 5-1
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Figure A.11 — Example of a symbol for an RCM

A.5 Example — PLC

Figure A.12 shows examples of a specific presentation of symbols for a PLC (Programmable
Logical Controller). The symbols show the PLC in detached presentation, with different parts
presented on individual pages.

-K1
PLC TYPE XYZ

00.01 /5.A5
LOCK MOTOR

00.02 /8.A6
RELEASE MOTOR

00.03
Spare

-K1 -K1

00.04
Spare

00.01, ¥3.A3 00.02  /3.A3
LOEKWMOTOR RELEASE MOTOR

00.05
Spare EE.19 EE.20
DO DO

00.06
Spare

01
02

00.07
Spare

00.08
Spare

101
102

B1-T3L+

B1-T3;L N

PAGE 2 PAGE 5 PAGE 8
ZONE A3 ZONE A5 ZONE A6

IEC

NOTE The example is intended to show how symbols can be constructed in accordance with this standard and
introduced in the documentation. It does not intend to regularise the graphical design of symbols illustrating a PLC.

Figure A.12 — Symbols for a PLC

The general symbol S00059 is used as a basis. Each channel is represented by a line inside
the symbols together with the internal PLC addresses 00.01, ..., 00.08. An additional text
illustrates the function related to the each channel (for example "LOCK MOTOR"). Cross
references between different presentations of the channels are given (for example "/5.A5").
Further information on the operand (ex. "EE.19") and the kind of signal (ex. "DO",
abbreviation for Digital Output) are given within the symbols only representing a channel.
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In order for the reader to understand the symbols a complete description shall be given in the
document or supporting documentation.

Figure A.13 shows an example of a circuit diagram applying a symbol for a PLC.

S
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Figure A.13 — A circuit diagram with a symbol of a PLC
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Annex B
(informative)

Document management information and title blocks

B.1

Presentation of document management information

A title block shown in the identification area on a document page includes for example
information in accordance with the metadata element names defined in |IEC 82045-2, see

Table-B4-
Table B.1 — Metadata element names
No. | IEC 82045-2 | 1SO 7200 Metadata identifier Name in ISO 7200 (M) = Label in the title|block
mandatory example
1 2 5.1.3 Documentld Identification number (M) _|Document Id
2 4 5.1.4 Revisionld Revision index Rev.
3 11 5.1.6 DocumentPartld ESl\i;gment/sheet number Page number
4 106 5.3.10 RepresentationNumberOfP | Number of pages Number of pages
ages
4a --- --- --- - Continuing page (spe Note
3)
5 53 5.1.5 ReleaseDate Date of issue Release date
6 5 5.1.8 LanguageCode L'anguage code Lang.
7 67 -- ReferenceObjectld --- Object designation
8 19 -- ?ocumentCIassIdIECG135 --- DCC
9 11 5.1.6 DocumentPartid Segment/sheet number Page counting numpber
(IEC 61355)
10 18 5.3.6 DocumentClassName Document type (M) (Document kind)
11 12 5.2.2 Title Title (M) (Title)
12 86 5.1.2 OrganizationOwner Legal owner (Owner organizatioh)
13 30 5.312 OrganizationalUnit Responsible department Responsible depar{ment
14 --- 5.373 --- Technical reference Technical referencg
15 36 5.3.5 CreatorName Creator (M) Created by
16 48 5.3.4 ApprovedByPerson Approval person (M) Approved by
17 69 --- Projectld --- Project Id
18 95 - OrganisationCustomer --- Customer
19 70 --- ProjectName --- Project name
20 81 --- SupersedingDocumentld --- Replacing
21 79 --- BasedOnDocumentld --- Based on
22 80 --- BasedOnDocRevisionld --- (Based on)
NOTE 1 The metadata element names are language independent unambiguous identifiers which are not to be

translated into other languages.

NOTE 2 Names of labels may be presented in abbreviated form or omitted if the context is clear.

NOTE 3

“Continuing page” can be used optionally instead of “Number of pages” if the numbering is not done
sequentially.
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B.2 Example of the layout of a title block

Figures B.1 and B.2 show an example of the arrangement of document-related information in
a title block for size A3 pages, based on the examples given in ISO 7200. The numbers in
parenthesis shown in Figure B.1 refer to the information listed in Table B.1.

NOTE The examples shown in the figures are intended to show how document management
information may be introduced in the title block of a technical document. It does not present
all information necessary for document management, nor does it intend to regularise the
graphical design of title blocks.

Respdnsible department| Technical reference Document designation
(13) (14) (10) (7) (849
Created by Document ID
(12) (15) (11) Y
Approved by Rev. | Release date | Lang. | Page
(16) 2 5) 6) |(B)“4)

Possible extension for example to the left:

Project ID
(7)
Replacing
Based on (19)
(21) (22)

IEC

Figure B.1 — Example of the arrangement of information in a title block

Respdnsible department| Technical reference Document designation
ENG1-4 Circuit diagram =G1K1&EFS/MAT
Created by PUMDI f | Document ID
ping of supply water, VoL ~
ABC Company C. Natng Control X1-Y2-123456-78
Approved by Rev. | Release date | Lang. | Page
A.Name A |2004-07-15| en [14/27

Extension to the left:

Project ID
WSS-95-123

Replacing

XYZ Company

Based on Water Supply North
X1-Y2-123456-100-C

IEC

Figure B.2 — Example of a filled-in title block

Other document related information (like copyright note, CAD software and version used,
archive reference) can be presented, outside the title block, in one of the identification areas,
see Clause B.3.
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B.3 Examples of the location of identification areas

Figure B.3 shows examples of possible locations of identification areas and a possible title
block (TB) related to different page sizes and orientations.

A4 A4
A4
§ TB ] B ; TB
A3
TB
>A3

Figure B.3 — Examples of locations of identification areas and possible title blocks
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Annex C
(informative)

Document kind designations and content of information

Table C.1 lists basic and specific document kinds dealt with in this International Standard
together with a short description and information on their content of information. Reference to
the relevant clause is provided as well as the document kind classification code (DCC) in
accordance with IEC 61355-1:4997.

It is ’[ecommended to use only these document kind designations and specity the objgct to
whicl it applies, and/or the purpose for which it is prepared or generated separately~ip the
document title.

EXAMPLE

e Al“network map” is an “overview diagram” for the object “network”. A map is used as pas€ document — [this is
h¢wever not of importance for the document kind’s designation.

e Al“cable routing drawing” is an “arrangement drawing” for the object “cabling system” and the task “laying of
cgbles”.

Tabl¢ C.2 shows a non-exhaustive list of document designations in use. Recommended
replacements are shown.
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Table C.1 — Recommended document kind designations (7 of 2)

Document kind Subclause DCC Description and content of information
designation
Overview diagram 7.2 _FA Diagram providing a comprehensive view of an object with a
EB low degree of detailing [3.3.1]
- Mandatory:
e  Graphical symbols representing the objects
e Main interrelations or connections
. Designations and references to more detailed documents
Opfional:
. Location information
e  Parts of process flow diagrams
. Implementation dependant information, elg.“technica
data, measuring points
e Explanatory information, such as data on supply and
service limits
Function diagram 7.3 _FF Diagram providing information on-the functional behaviouf of
a system [3.3.2]
Mandatory:
. Graphical symbols‘dr,objects representing functions
. Graphical symbols representing functional connectiofs or
interrelations
. Interfaced@rminals and designations
e Signaldesignations
Optional:
e _(Reference designations
> Terminal designations
e Address information (software)
e Explanatory information
Circyit diagram 7.4 FS Diagram providing information on the circuitry of an objec}
[3.3.3]
Mandatory:
. Graphical symbols representing the objects
e Graphical symbols representing the connections amgng
objects
. Reference designations
e Terminal designations
e Signal level conventions (applicable to logic signals)
e Information necessary to trace paths and circuits (signal
designations, location references)
e  Supplementary information necessary for the

understanding of functions

Optional:

. Technical data

. Reference to other documents

. Information on wiring performance

. Cable and cable core identification
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Document kind Subclause DCC Description and content of information
designation
Connection diagram 7.5 _MA Diagram providing information on the physical connections
MB among components or units [3.3.4]
- Mandatory:

e Conductor or cable type information (e.g. recognized type
designation, catalogue or part number, material,
construction, size, insulation, voltage rating, colour,
number of conductors, other technical data)

. Reference designation or conductor or cable number

e Identification or representation of the connected objects
(e.g. reference and/or terminal designation)

Optional:

. Instruction for or methods of laying, routing, terminat|on,
attachment, twisting, screening, etc.

e Length of connection

. Signal designation and/or technicalhdata about the signal

e Special classification or informadtion

Arranigement drawing 8.3 _LD Drawing providing information on\thé relative or absolute

location of objects [3.3.7]

_LH
LU Mandatory:
B . Simplified shapes arvsymbols of objects

o Reference desighations or other identifications of objects

. Distances

Optional:

. Maimydimensions of objects

e  Symbols for cables and conductors

. Indication of reference points

e Technical data

e Installation instructions

Conrjection table 9.3 (MA Table providing information on the physical connections
MB among components or units [3.3.8]
- Mandatory:

e Conductor or cable type information (e.g. recognized|type
designation, catalogue or part number, material,
construction, size, insulation, voltage rating, colour,
number of conductors, other technical data)

e Reference designation or conductor or cable number

. Identification or representation of the connected objects
(e.g. reference and/or terminal designation)

Optional:

. Instruction for or methods of laying, routing, terminat|on,
:\Har\hmnnf‘ hnliefing‘ cr\rnnning‘ etc

. Length of connection

e Signal designation and/or technical data about the signal

e  Special classification or information

Sequence chart 10.2 _FF Chart providing information on the succession of operations or

status of the units of a system [3.3.9]

Time sequence chart 10.2 _FF Sequence chart with the time axis plotted to scale [3.3.10]
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Table C.2 — Current document kind designations and replacements (7 of 2)

Current document Recommended DCC Description
kind designation document kind
designation

Single-line diagram Overview diagram _FA Overview diagram using single-line presentation for
the polyphase circuits.

A system diagram in which the polyphase links are
represented by their equivalent single line.
(FEM-IEC 60050-601:1985: definition 601-02-04)

Network map Overview diagram _FA Overview diagram showing a network on a map, for
example-generating-and-transformingstations—gqnd
power lines, telecommunication equipment and
transmission lines.

Topojogical diagram of | Overview diagram _FA The graphical representation of the network

a network topology. (}EV-IEC 60050-603:1986x definition $03-
02-05)

System diagram Overview diagram _FA A topological representation of a‘'system in whi¢h
the information content depends on a specific
requirement. ({EV-IEC 60050-601:1985: definitipn
601-02-01)

Syst¢m operational Overview diagram _FA A system diagram répresenting a particular

diagram operational condition. ({EV-IEC 60050-601:198%:
definition 601;02-02)

Threg¢-phase system Overview diagram _FA Overview diagram using multi-line presentation|for

diagrfam the polyphase circuits.

A diagram of a three-phase system in which all
phases and neutral conductors are each
represented by separate lines. ({E\M-IEC 600504
601:1985: definition 601-02-03)

Voltage map Overview diagram AFA Consistent presentation of the voltages at the major
nodes of a network under specified operating
conditions. (HEV-IEC 60050-603:1986: definitio
603-04-24)

Block diagram Overview diagram _FA Overview diagram predominantly using block
symbols

_FB

Funcfion chart Function diagram _FF Chart describing the functions and behaviour of a
control system, using steps and transitions (seg
also IEC 60848)

Equiyalent-circuit Function diagram _FF Function diagram providing information on an

diagram electric and/or magnetic behaviour model of an
object [3.3.5]

Logig-function diagram | Function diagram _FF Function diagram that predominantly uses symbols
for binary logic elements [3.3.6]

Termjinal function Circuit diagram _FS Circuit diagram for a functional unit in a simplified
diagram form of presentation showing the terminals for fhe
|'la interface connections and a description of the

internal behaviour.

Terminal connection Connection diagram _MA Connection diagram for connections internal and/or

diagram external to terminals

Unit connection Connection diagram _MA Connection diagram for connections within a unit.

diagram

Interconnection Connection diagram _MA Connection diagram providing information on the

diagram MB physical connections among different units.

Cable diagram Connection diagram _MB Connection diagram providing information on cables

between and among various objects.
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Current document Recommended DCC Description
kind designation document kind
designation
Site plan (base Arrangement drawing _LD Base document for an arrangement drawing

document for electrical
installation)

showing the location, in relation to “setting-out-
points”, of construction works, service networks,
and roadwork and information on landscape, means
of access and general layout of site

(Requirements see 8.2)

Earthing diagram Arrangement drawing _LD Arrangement drawing of an earthing system.

Installation diagram Arrangement drawing _LD Arrangement drawing showing the location of
components of an electrical Instalaton togethey

_LH with connections
Cablg routing drawing Arrangement drawing _LD Arrangement drawing on which the location‘of gable
tunnels, trays, ducts, trunking systems,, supportls
_LH etc. are presented.
Earthing drawing Arrangement drawing _LD Arrangement drawing showing the-location of
LH components of an earthing system
Earthing plan Arrangement drawing _LD Arrangement drawing showing the location of
LH components of an earthing system
Instajlation drawing Arrangement drawing _LD Arrangement drawing showing the location of
LH components«of an electrical installation
Instajlation plan Arrangement drawing _LD Arrangement drawing showing the location of the
LH compenents of an installation

Building drawing (base | Arrangement drawing _LH Base document for an arrangement drawing

document for electrical showing the ground-plan and sectional views of a

installation) building together with information important for
electrical installation
(Requirements see 8.2)

Assembly drawing Arrangement drawing _LU Arrangement drawing representing the spatial
position and shape of a group of assembled pafts,
normally to scale

Termlinal connection Connection(table _MA Connection table providing information on the

list physical connections internal and/or external to
terminals

Termlinal connection Connection table _MA Connection table providing information on the

table| physical connections internal and/or external to|
terminals

Unit gonnection list Connection table _MA Connection table providing information on the
physical connections within a unit.

Unit gonnection-table Connection table _MA Connection table providing information on the
physical connections within a unit.

Intergonnection list Connection table _MA Connection table providing information on the
physical connections among aiirerent units.

Interconnection table Connection table _MA Connection table providing information on the
physical connections among different units.

Cable list Connection table _MB Connection table providing information required for
laying of cables among objects

Cable table Connection table _MB Connection table providing information required for

laying of cables among objects
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PREPARATION OF DOCUMENTS USED
IN ELECTROTECHNOLOGY -

Part 1: Rules

2014

FOREWORD
The International Electrotechnical Commission (IEC) is a worldwide organization for standardizatieon eemj
all] national electrotechnical committees (IEC National Committees). The object of IEC  is\to pr]

end and in addition to other activities, IEC publishes International Standards, Technical Specifica
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter ‘referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inte
in |[the subject dealt with may participate in this preparatory work. International) governmental and
governmental organizations liaising with the IEC also participate in this preparation”/IEC collaborates g
with the International Organization for Standardization (ISO) in accordance, with” conditions determin|
agfeement between the two organizations.

Thie formal decisions or agreements of IEC on technical matters express, @s nearly as possible, an interng
copsensus of opinion on the relevant subjects since each technical <Committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts are madé to ensure that the technical content
Publications is accurate, IEC cannot be held responsible~fer/the way in which they are used or fq
miginterpretation by any end user.

rising
pmote
fis. To
tions,

“IEC
rested

non-
losely
ed by

tional
pbm all

tional
bf IEC
r any

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 diver
befween any IEC Publication and the corresponding.national or regional publication shall be clearly indicg
the latter.

IEC itself does not provide any attestation of e¢onformity. Independent certification bodies provide conf]
aspessment services and, in some areas, access to |IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

Alllusers should ensure that they have the latest edition of this publication.

Nd liability shall attach to IEC or:its’directors, employees, servants or agents including individual exper
megmbers of its technical committees and IEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeq
expenses arising out of.the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawn to_the Normative references cited in this publication. Use of the referenced publicati
indispensable for the-correct application of this publication.

Atfention is dfawn to the possibility that some of the elements of this IEC Publication may be the sub
patent rights. |EC shall not be held responsible for identifying any or all such patent rights.

gence
ted in

brmity

br any

s and
hge or
) and
r IEC

bns is

ect of

e 3:

It has the status of a horizontal standard in accordance with IEC Guide 108.

This third edition cancels and replaces the second edition published in 2006. This edition
constitutes a technical revision and includes the following main technical changes:

a)
b)

c)
d)

inclusion of presentation rules for wireless interconnections

description of exceptional cases for the application of rules for positioning of reference

designations in diagrams
correction of errors and update of the normative references

harmonization of definitions with respect to referenced publications.
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The text of this standard is based on the following documents:

FDIS Report on voting
3/1189/FDIS 3/1196/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

A list of all the parts in the IEC 61082 series, under the general title Preparation of documents
used in electrotechnology, can be found on the IEC website.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2,

The gommittee has decided that the contents of this publication will remain unchanged| until
the gtability date indicated on the IEC web site under "http://webstore.iec.eh" in the|data
relate¢d to the specific publication. At this date, the publication will be

¢confirmed,

-

e withdrawn,

=
Q-

placed 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
unddrstanding of its contents. Users should therefore print this document usinjg a
colour printer.
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NTRODUCTION

IEC 61082-1 deals with the presentation of information in documents. Part of this information

is described in other International

Standards. Figure 1 provides an overview on the

interrelation between some of these standards.

Designation Symbols
IEC 81346 ISO/IEC 81714
Structuring principles Design of
and graphical
Teference designations ( Symbols ]

system

IEC 61666
IEC 61175 e
. . Identification of
Designation of . o
- terminals within a
signals

IEC 60617

ISO 14637
Graphical symbols
for diagrams

Graphical symbols
for diagrams

Documentation rules

IEC 61355

IEC 62023

Classification and Structuring of (BC 820451
] . L . Document
designation of technical information
. management
documents and documentation
Preparation of documents
Ve
PrleE (;?a(iii::?of PrlclsE (;?;ti%izof \EC 62027 IEC 82079 S IS?) 5I807 d
P . P . Preparation of Preparation of ymbo's an
sequential documents used in . ) . ; conventions for
: object lists instructions
\_ function charts electrotechnology flowcharts

Data organisation

IEC 82045-2

Meta data

ISO 10303-210, -212 IEC 61360

STEP data model

Data element
types

Figure 1T — Overview of standards related to
the presentation of information in documents

Examples in this part of IEC 61082 are intended to illustrate a given rule and are not

necessarily representative of complete documents.
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PREPARATION OF DOCUMENTS USED
IN ELECTROTECHNOLOGY -

Part 1: Rules

1 Scope

infor
elect

Exclyded from this part of IEC 61082 are rules and guidelines for all kind ofraudio or vid

tactil

This

preparation of standards in accordance with the principles laid down in IEC Guide 108.

One
horiz

standard will not apply unless specifically referred to or ncluded in the relevant publicatio

2 Normative references

The following documents, in whole or in partare normatively referenced in this documen

are i
undal

amendments) applies.

IEC 60027 (all parts), Letter symbols to be used in electrical technology

IEC 60375, Conventions concerning electric and magnetic circuits

IEC 60757, Code for-designation of colours

IEC 60617, Graphical symbols for diagrams. Available from: <http://std.iec.ch/iec60617>

IEC 60848, GRAFCET specification language for sequential function charts

Thianpart of IEC 61082 establishes general rules and guidelines for the presentatid

n of

ation in documents, and specific rules for diagrams, drawings and tables\ us¢d in

rotechnology.

b presentations.

horizontal standard is primarily intended for use by technpical committees in

of the responsibilities of a technical committee is, whefeyer applicable, to make u
pntal standards in the preparation of its publications. The contents of this horiz

fed references, the latest edition of the referenced document (including

ndispensable for its application. For dated references, only the edition cited applies|.

PO Or

the

se of
ontal
ns.

f and
For
any

IEC 61175, Industrial_systems, installations and equipment and _inaastrial _pro

Designation of signals

ucts-

IEC 612886, Information technology — Coded graphic character set for use in the preparation of

docu

ments used in electrotechnology and for information interchange

IEC 61293, Marking of electrical equipment with ratings related to electrical supply — Safety
requirements

IEC 61355-1:2008, Classification and designation of documents for plants, systems and
equipment — Part 1: Rules and classification tables

IEC 61666, [Industrial systems, installations and equipment and industrial produc
Identification of terminals within a system

ts —


http://std.iec.ch/iec60617
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IEC 62023, Structuring of technical information and documentation

IEC 62027, Preparation of object lists, including parts lists

2014

IEC 62491, Industrial systems, installations and equipment and industrial products — Labelling

of ca

IEC 81346-1,

bles and cores

Structuring principles and reference designations — Part 1: Basic rules

IEC
prod

grap

IEC 82045-1:2001, Document management — Part 1: Principles and methods

icts — Part 2: Specification for graphical symbols in a computer-sensible form_inel
nical symbols for a reference library, and requirements for their interchange

Industrial systems, installations and equipment and industrial products —

'on of

iding

IEC $2045-2, Document management — Part 2: Metadata elements and-information refefence

mods

IEC 82079-1, Preparation of instructions for use — Structuring; content and presentat

Part

ISO
cony|

ISO
conv

ISO

ISO
alpha

ISO
ISO

ISO
shee

ISO

b/

1. General principles and detailed requirements

28-22, Technical drawings — General principles ‘of presentation — Part 22: |
bntions and applications for leader lines and reference lines

28-30, Technical drawings — General pribciples of presentation — Part 30: |
bntions for views

594, Building drawings — Projection smethods

B098-5, Technical product documentation — Lettering — Part 5: CAD- lettering of the
bet, numerals and marks

455, Technical drawings)— Scales
b456-2, Technicaldrawings — Projection methods — Part 2: Orthographic representat

b457:1999, «Technical product documentation — Sizes and layout of technical dra
(s

B0000)(all parts), Quantities and units

Basic

Basic

L atin

ons

wing

ISO 81714-1, Design of graphical symbols for use in the technical documentation of products
— Part 1: Basic rules

3 Terms and definitions

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

NOTE

Annex C provides further information on different document kinds.
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3.1 Basic terms

3.11

document

fixed and structured amount of information intended for human perception that can be
managed and interchanged as a unit between users and systems

Note 1 to entry: The term document is not restricted to its meaning in a legal sense.

Note 2 to entry: A document can be designated in accordance with the type of information and the form of
presentation, for example overview diagram, connection table, function chart.

[SOURTETTSU/TET 86 13-T:-1T994, 3.58, modified — Notes T and Z to eniry have been added.]

3.1.2
document kind
type [of document defined with respect to its specified content of information and foqm of
pres¢ntation

Note 1 to entry: Sometimes the term document type is used for the same concept.

[SOYRCE: IEC 61355-1:2008, 3.6]

3.1.3
documentation
collegtion of documents related to a given subject

Note 1 to entry: This may include technical, commercial andfor ether documents.

Note 4 to entry: The term subject may refer to objects™in the sense of IEC 81346 or to other things|to be
addregsed.

Note J to entry: A documentation can consist of documents, composite documents and document sets.

Note 4 to entry: The number and kinds of documents in a documentation can differ according to purpose.

[SOYRCE: IEC 61355-1:2008, 3:58]

3.1.4
database
collegtion of data organized according to a conceptual structure describing the characterjstics
of th¢ data and the(relationships among their corresponding entities, supporting one or more
appligation areas

[SOYRCE:_ISO/IEC 2382-1:1993, 01.08.05]

3.1.5
hyperlink

active link from one place in a presentation to another place in the same presentation or in
another presentation

Note 1 to entry: A hyperlink is only active when the presentation of the document is managed by a computer.

Note 2 to entry: The hyperlink implies that a user can activate the link in order to get to the other point.

3.1.6
object
entity treated in a process of development, implementation, usage and disposal

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

Note 2 to entry: The object has information associated to it.
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[SOURCE: IEC 81346-1:2009, 3.1]

3.1.7

object designation

ident

Note 1 to entry:

ifier of a specific object in a given context

[SOURCE: IEC 61355-1:2008, 3.13]

3.1.8

2014

Examples of such designations are: reference designation, type number, serial number, name.

refer
ident
cons

[sou

3.1.9
sing
refer
direc

Note 1
or low]

[SOU

3.1.1
refer
colle
unan

[sou

3.1.1

ence designation

ituent, based on one or more aspects of that system

RCE: IEC 81346-1:2009, 3.11]

e-level reference designation

f constituent

to entry: A single-level reference designation does not include‘any reference designations of uppe
er level objects.

RCE: IEC 81346-1:2009, 3.12]

0
ence designation set

ction of two or more reference designations assigned to an object of which at leas
biguously identifies this object

RCE: IEC 81346-1:2009, 3.14]

1

product

inten

[SOU

3.1.1
com

ded or accomplished@result of labour, or of a natural or artificial process

RCE: IEC 81346-1:2009, 3.6]

2
pbonent

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

fier of a specific object formed with respect to the system of which the object|i

bnce designation assigned with respect to the object of which the specific object| i

)
©

I level

one

[SOU

3.2
3.2.1

Terms related to the forms of presentation of information

drawing form
presentation of information using graphical means

3.2.2

pictorial form
presentation of information using images or geometrically absolute depictions irrespective of

the a

Note 1

ctual perspective used

to entry: Pictorial forms can be two- or three-dimensional.
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3.2.3

textual form
presentation of information using words and numerals

3.24

drawing
presentation mainly using the drawing form by showing, usually to scale, the objects and their
relative position to each other

3.2.5

diagram

pres¢ntation mainly using the drawing form and showing the functions of the B

comy

3.2.6
char
grap
pres

varia

[SOU
delet

3.2.7
table
list

osing a system and their interrelations using graphical symbols

h
ntation mainly using the drawing form expressing the relationship-between two or
le quantities, operations or states

RCE: ISO 10209-1:1992, 2.1, modified — "usually within a-coordinate system" has
ed and "operations or states" has been added.]

pres¢ntation in which the information is presented:in columns and rows

Note

Note 2
3.3

3.3.1
over
diagrn

3.3.2
func
diagrn

3.3.3
circy

to entry: A list is a specific kind of a table.

to entry: A presentation in a table cell can.be of any form.

Terms related to specific document kinds

View diagram
am providing a comprehensive view of an object with a low degree of detailing

ion diagram

jects

more

been

cuits

diagrn

am providigginformation on the functional behaviour of an object
it diagram
amiv/providing information on the interaction of the components of electric cif

toget

3.3.4

er with information on physical connections

connection diagram

diagr

3.3.5

am providing information on the physical connections among components or units

equivalent-circuit diagram
function diagram providing information on an electric and/or magnetic behaviour model of an
object

3.3.6

logic-function diagram
function diagram that predominantly uses symbols for binary logic elements
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arrangement drawing
drawing providing information on the relative or absolute location of objects

3.3.8

connection table

2014

tion,

m. In
hality

ly of

tree-

into
sub-

d to
N by

B type

table providing information on the physical connections among components or units

3.3.9

sequence chart

chart providing information on the succession of operations or status of the units of a system
3.3.10

time|sequence chart

sequence chart with the time axis plotted to scale

4 [Documentation principles

41 General considerations

Techphical documentation is essential for the planning, design, manufacture, installg
comrissioning, use, maintenance and demolition of a producter a system.

The purpose of the documentation is to provide information in the most appropriate for
additjon it is an essential means to proof and guarantee that safety, environmental and q
requirements related to a product or a system are-met.

Techhical documentation represents as significant a part of a contract as the supp
equigment, and constitutes an essential element of the after-sales processes.

4.2 | Structure of documentation

In IEC 81346-1 it is stated that information on products and systems can be organised in
like ptructures. The structures-represent the way in which an object is subdivided
constituent objects, for example the process into smaller processes or a product into
prodlicts.

In ag¢cordance with_JEC 61355-1, a document should describe and be clearly relate
relevpnt objects..The relationship of a document to the object described is normally givg
use gf the object-designation as part of a document designation.

NOTE| The object designation can be either a reference designation (for occurrence related documents) or
desigrjation“(for type related documents). For further information see Clause 11.

The use of structure leads to hierarchy in the presentation of information, see IEC 62023. This
means that information is presented in subsequent levels, each showing a different degree of
details. For example, documents related to the object represented by the top node in a
structure consist of overall information of the complete system, while documents related to the
other objects represented in the structure consist of more detailed information of the
constituents, see also Clause 11.

The structuring principles also support design and manufacturing based on division of labour
or subcontracting. The manufacturer of a component provides all information necessary for
the understanding and use of his delivery without taking care of external matters. The
documentation for such component or subsystem can then be integrated in any system on the
appropriate level of that system structure.


https://iecnorm.com/api/?name=c48f02dccc41bec8745f69418e2516e8

IEC 61082-1:2014 © IEC 2014 -17 -

4.3

Presentation of information

The presentation of information, in a document shall be unambiguous and aimed at practical
use. This implies that the same information may be presented in different documents applying
the same or a different document kind. The information shall be consistent throughout all
places of presentation.

When information is stored in a database independent from any form of presentation, this
information can be made accessible by distinct views in the moment it is needed and in the
form most suitable for the intended purpose, provided adequate tools are available applying
the rules of this International Standard (see Figure 2).

Dochent kinds represent possible and predefined forms of presentations (see IEC 61355-1

and A

When information is stored dependent on a form of presentation, i.e. as a document, the

of thi
docu

Annex C).

s International Standard applies when the document is being prepared,°see Figure 3
ment could be prepared by means of a CAx-system or directly on paper or equivalen

TFype of Presentation

Rules for
presentation of
information

Information

Storage and
retrieval

]

Information . Visualig
Processing / .
Transformation

rules
The
.

ation

Information Paper, film, etc

J

Type of
visualisation

Type of
information

Screen, etc

Repository/Database

Figure 2 — Documents generated from information stored in a database

IEC
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Type of Presentation
Rules for
presentation of
information
Information Document Visualisation
Storage and
i '184
,_I:
Document
on any Paper, film, ete
Type of
dafa Type of
medium visualisation
information D Streen, etc
Repository/Archive
IEC

Figure 3 — Documents prepared and stored in’a database

Document identification and designation

within a given context. As a document may be unambiguously identified within se
contexts, the valid context shall be explained in¢he document or in supporting documentd

NOTE|1 The context in which a document identifier is valid could be indicated by stating:

thle organization responsible for that documentidentifier, e.g. the company preparing the document;

—

he internationally recognized document orlarticle numbering system, e.g. ISBN, ISSN, EAN, UPC.

In order to relate parts of the doctimentation to the described objects, a document mg
designated in accordance with|[EC 61355-1:2008, Clause 5.

NOTE[2 In accordance with 4EC-61355-1 a document designation consists of the parts “object designatio
“document classification code~(DCC)”. An object designation as described in IEC 61355-1 is either a refe
desigration in accordance'with IEC 81346-1 or any other unambiguous identifier.

If thel object designdation is not a reference designation, it shall be clearly distinguishable
any reference.designation.

5

5.1

Rules’/for presentation of information

document shall be identified with at least one“identifier, which shall be unambiguous

veral
tion.

y be

»

and
rence

from

Legibility

Whenever information is presented to a user, the presentation shall be legible under the
intended conditions of use. The legibility depends on:

the used forms of presentation and their combinations;

the arrangement of symbols in relation to each other;

how the presentation is split into different pages;

the sizes of a page, see 5.4;

the foreseen size modifications of a page;

the use of simplification techniques, see 5.20.3, 7.1.2.3 and 7.1.3.6;

the use of hyperlinks, see 5.9;
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e the use of static or dynamic presentations;

e the used medium for information presentation, for example paper or screens.
The information can be presented by combinations of:

e symbols, see 5.12 and 7.1.2;
e lines, see 5.10, 5.17, 5.18 and 7.1.3;
o text and text strings, see 5.11, and 5.16;

e pictures, see 5.14;

e optlines Or objects;

e coplours, shading and patterns, see 5.3.
5.2 | Text orientation

A text within a document shall be oriented horizontally or vertically and intended to be|read
from |the bottom edge or from the right-hand edge, see Figure 4.

-K2 Crol K1 < -
N the right hand edge of

I
|
|
+S1AB1 |
\ +S1AB2 /|| Viewing direction from
<
A ' the document
I
I

Identification area

A

Viewing direction from the bottom edge of the document

IEC

Figure 4 — Viewing directions of a document

5.3 | Colours, shading and patterns

Colotlirséshould be used only as complementary information. Perception of different cofours
shall mot be the only means 1or understanding presentations.

NOTE The uses of colours for specific purposes are given in ISO 3864-1, IEC 60204-1, and IEC 60073.

The meaning of the colours used shall be stated in the document or in supporting
documentation.

Shadings and patterns may be used to differentiate various areas or surfaces. For documents
on paper or equivalent media, the use of colours, shading and/or patterns should be usable
for black and white printing.

5.4 Paper page sizes

The size of paper pages or equivalent shall conform to I1SO 5457:1999, 3.1. Size A3 is
recommended when mainly pictorial or diagram forms of presentation are used;
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The elongated sizes defined in ISO 5457:1999, Clause 3 shall not be used.

5.5 Paper page reproduction

For documents on paper or equivalent media intended to be reproduced or microfiimed,
centring marks complying with 4.3 of ISO 5457:1999 may be added to facilitate reproduction
or microfilming.

5.6 Page identification

A document may consist of more than one page. In order to identify each page, for example
for r]'rerencmg pPUTpPOSES, a page identifier needs to be applied in addition to the document

identjfier. A single document page is identified by the combination of the document_identifier

and the page identifier. See Figure 5.

NOTE|1 The page counting number as described in IEC 61355-1 can be used as such a pagenidentifier which is
relatedl to a document designation code.

If a gage of a document is associated with more than one document idéntifier, the page[shall
be given different page identifiers for the different document identifiers..See Figure 6.

NOTE|2 The page identifier related to different document identifiers can looksthe same.

The page identifier shall be presented adjacent to the decument identifier with which] it is
associated (example, see Clause B.2).

Page-Id Page-Id
| =AB11&FS 1 [ 123xyz 1
[ =AB11&FS | 2 [ 123xyz | 2
[ =AB118&FS | 3 [ 123xyz [ 3
[ =AB11&FS | 4
[ =AB11&FS | 5

IEC

Figure.5 — Examples of documents with document and page identifications
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5.7

5.7.1

Explanation for page marked with %)

Page-Id Page-Id
=ABT1&FS 1 =ABT1&MA 1
X1-Y2-123 1 X1-Y2-123 6
E135-C25 6 E135-C25 11
=AB11&FS 2 =AB11&MA 2
X1-Y2-123 2 X1-Y2-123 7
E135-C25 7 E135-C25 12
=ABT1&FS 3 =ABT1&MA
X1-Y2-123 3 X1-Y2-123
E135-C25 8 E135-C25 B
=AB11&FS 4
X1-Y2-123 4
E135-C25 9
=ABT1&FS 5
X1-Y2-123 5
E135-C25 10

Document designation (IEC 61355)

=AB11&MA page 1

Document number of the supplier

X1-Y2-123 . page 6

Document number of the customer

E135-C25 page 11

Figure 6 — Example of documents with multiple document identifiers

Page layout

General

Pagegs may be portrait or landscape-oriented.

A page is divided into:

e ohe or more identification areas (see 5.7.2); and

e ope content area (see 5.7.3).

Figurle ¥ shows examples of pages with one or more identification areas.

page of a_.document shall have at least one identification area clearly separated fror
nt areal for example by a frame.

IEC

n the
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Identification area 2

Content area

a) al

b) afj

5.7.2

5.7.2,

The
relev

Clau
cons

5.7.2

One

areas$ may be located/along the other sides of the page, see Figure 7.

Withi
and
shall

Content area

Identification area 1 *) Identification area 1 ) |

a) b)

*) Mandatory for pages using the drawing form of presentation
IEC

pndscape-oriented page with one identification area

ortrait-oriented page with two identification areas

Figure 7 — Examples of pages with defined identification areas

Identification area
1 General

nformation to be presented in the identification area should contain document meta
pnt for the reader. The metadata should comply with IEC 82045-2.

e B.1 lists an extract of the-collection of metadata of |IEC 82045-2 that shoul
dered for inclusion.

.2 Identification area for documents using the drawing form of presentation

identification area)shall be located at the bottom of the page. Additional identific

In the identification area located at the bottom, the information related to the identific

data

ation

ation

Classification of the document, for example a title block in accordance with 1SO 7

of thtf layout of a title block.

(200,

be located in the rightmost part of the identification area. Clause B.2 shows an ex;1mple

Clause B.3 shows examples of the location of the identification areas for different page sizes
and orientations.

Binder techniques and possible punching holes should be considered when locating the

ident

5.7.3
5.7.3

The i

ification area and the information within an identification area.

Content area
| General

nformation on the object of interest shall be shown within the content area.
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5.7.3.2 Module

The unit M is used as the module for harmonising graphical presentation of objects, for
example reference grids, location reference systems, drawing grids, and symbol sizes.

The unit M should for paper presentations or equivalent take one of the following values in
millimetres:

1,8 (2,0) mm; 2,5 mm; 3,5 mm; 5 mm; 7 mm; 10 mm; 14 mm; 20 mm.

It is recommended not to use a module size less than 2 5 mm_If the module size 1.8 (2 0) mm
is used, special care should be taken to ensure the legibility of the document.

NOTE| IEC 81714-2 specifies that the minimum module size for the design of graphical symbols isy2,0omm instead
of 1,8|mm.

For further information concerning scaling, modification of the module size, see IEC 81714-2.

5.7.3/.3 Drawing grid

For the purpose of positioning of symbols, lines and text, conteht areas and identification
areag may be provided with a drawing grid of 1M. This drawing grid is an auxiliary mleans
whern preparing the document and should not be visible or atdeast not disturb the readipg of
the dqontent presented in the document version that is ipfended to be exchanged between
partigs.

For the value of M see 5.7.3.2.

5.7.314 Reference grid

For neference purposes, see 5.8, documents presenting information in pictorial or diagram
form|on paper or equivalent should have’a reference grid in accordance with ISO 5457 with a
grid $ize of 10M, 16M or 20M.

NOTE|1 The division of the rows and(celumns does not need to be equal e.g. the rows could be 20M each apd the
columps 16M each.

For the value of M see 5%7.3.2.

NOTE|2 For example ifi\M'is chosen to 2,5 mm, the reference grid will be 40 mm or 50 mm.

The grid numkering should start at the upper-left corner of the area of the page that is
availgble for(the content area. For grid numbering purposes capital Latin letters A, B, C, ...
exclyding-tand O, or numbers starting from 0 or 1 shall be used.

The ovie of tha Aarid

OWo—oOTtrc—gra

chould ha a
should be sequentially numbered (see Figure 8), or vice versa.

TOCO

vmnrs—efthe grid

The grid numbering at one side of the page, for example at the shorter side, may be omitted if
this is considered sufficient for referencing. It may also be considered sufficient to show the
grid numbering at one side/two sides only and to omit its presentations at the opposite sides.
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(Page A3 landscape, module size 2,5 mm, reference grid 16 M)

Figure 8 — Example of a reference grid
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5.8 Cross-references

A cross-reference may refer to a document, to a page of a document or to a zone on a page.
It shall be presented in the following sequence:

e Document

e Page

e Column, row or zone.

The document is identified in accordance with 4.4. If different document identifiers are
presented on the document page and confusion is likely, it shall be clearly stated in the
document or in supporting documentation which document identifier is used for \cross-
refergnces.

A page is identified in accordance with 5.6 preceded by the character “SOLIDUS>{("/ ).

A zopne is identified by the sign “FULL STOP” ( . ) followed by the ceordinates built in
accofdance with 5.7.3.4.

If copfusion is likely, the cross-reference shall be included in square brackets [...] or bragkets

(...).
Exanpples:

=EA23S1&FS/3.B2 : Reference to zone B2 on page 3 of a document of type FS (i.e. a circuit diagram)
describing the object =EA2=S1

ZAB&FS/3.B2 : Reference to zone B2 on page 3 of @‘document of type FS (i.e. a circuit diagram)
describing the object type ZAB.

XYZ123456/3.B2 : Reference to zone B2 on’page 3 of document XYZ123456

XYZ123456/3 : Reference to page 3. of'document XYZ123456

XYZ123456 : Reference to document XYZ123456

[XYZ1]23456] : Reference to.decument XYZ123456 (if XYZ123456 could be misinterpreted otherwise

If thel reference is in théysame document, the reference to the document may be omitted.

Exanpples:

&FS/3.B2 : Reference to zone B2 on page 3 of a document of type FS (i.e. a circuit diagram)
describing the same object

&FS : Reference to a set documents of type FS (i.e. circuit diagrams) of the same object

/3.B2 : Reference to zone B2 on page 3 of the same presentation

12 : Reference to page 2

[/2] : Reference to page 2 (if /2 alone could be misinterpreted otherwise)

If the reference is in the same page, the reference to the document and page may be omitted.
In this case, the row, column or zone identification shall be preceded by the character
“SOLIDUS” /.

Examples:

/.B2 : Reference to zone B2 on the same page

1.2 : Reference to column 2 on the same page
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13.B2

A2

/3.B7

PAGE 2

K1
12.A1
g (\I| <
Q2 ——, O
<C A "’\
O (e} N~
O m 2]
o Ay w
PAGE 3

Figure 9 — Examples of thevapplication of cross-references

5.9 | Hyperlinks

EC

Hyperlinks may be used as a means for improving the navigation between different sdts of
information, for example to positions in or to pages of a document, between documents |or to
external information sources:

The pavigation shall not by itself be dependent on the functioning of hyperlinks.

Condequently, thesbasic navigation within a document needs to be possible, for example via
contgnt lists,/indexes, explicit page or section references.

Hypdrlinks)may also be used for linking documents or document parts that constitute a
document. However, special care should be taken when the document is under vefsion

control, see IEC 82045-1:2001, 4.5.

5.10 Line widths

For drawings the possible line widths are derived from: o,1x(\/§)7 =M , withn=20,1,2,3, ..

For the value of M see 5.7.3.2.

EXAMPLE If M is chosen to 2,5 mm, the line width would be 0,25 mm, 0,35 mm, etc.

NOTE 1 For presentation on paper or equivalent media the possible line widths are 0,18 mm (0,2 mm), 0,25 mm,
0,35 mm, 0,5 mm, 0,7 mm and 1,0 mm.
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If two or more lines of the same line type but with different widths are used, the ratio between
these line widths shall be at least 2:1.

NOTE
widths

5.11

2 1SO 6428 provides rules for micro copying of presentations that can have influence on the choice of line

Text fonts

For presentations in drawing form, the lettering type CB, vertical (V) of ISO 3098-5 should be
used. Both tabular and proportional lettering in accordance with ISO 3098-5 may be used. In
addition the following rules apply in this case:

e T

5.12

5.12,

Symbols shall conform to relevant 1EC, 1SO or IEC/ISO standards, for example:

also

Symbols that-depict functions may be used independent of technology, for example

optic

{0 mm, 7,0 mm and 10,0 mm.

he character spacing factor should be zero, see E.2.7 of IEC 81714-2:2006.\V
bular lettering is used the character aspect ratio should be 0,81 in accordance with
IEC 81714-2:2006.

he text height is derived from: (\/2)”- M, with n =0, 1, 2, 3, ... For the.value of M
7.3.2.

KAMPLE If M is chosen to 2,5 mm, the text height would be 2,5 mm, 3,5 mm, etc;
DTE For presentation on paper or equivalent media the possible text heights\are 1,8 mm, 2,5 mm, 3,

oped (inclined) lettering (also called /talic), type CB (S) of ISO 3098-5, may be usg
tter symbols for quantities, see Figure 62 and Figures A.77A.8, A.9.

another text font than one of the lettering types of ISO 3098-5 is used, the text fd
naracters shall be scalable and distinct, similaf to the stroke style presents
O 3098-5.

pbr documents intended to be exchanged between CAx-systems the rules of IEC 8171
hall be considered.

Symbols

1 Choice of symbols

FC 60617 for electrical objects in diagrams and installation drawings
8O 14617 for non-electrical objects in diagrams
bO 5807 for basi¢ flow charts

aking 1ISO 817%14-1 into consideration.

5 may,use symbols from IEC 60617. See Figure 10.

\Vhen
6.7.2

see

b mm,

d for

nt of
d in

14-2

fibre

V(%3

IEC

Figure 10 — Example of the use of symbols for fibre optics

Symbols to be used in CAx-applications shall in addition conform to IEC 81714-2.

When symbols have alternative forms, the forms appropriate to the purpose of the presented
information shall be chosen.
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When an appropriate symbol does not exist, either the general symbols S00059, S00060 or
S00061 in IEC 60617 shall be applied, or a symbol may be constructed following the rules of
IEC 60617 and ISO 81714-1, see also the normative Annex A.

A symbol may be replaced by one of the general symbols S00059, S00060 or S00061 in
IEC 60617 with:

the considered symbol inscribed as a qualifying symbol in the general symbol; or

a describing text inscribed in the general symbol.

See also 5.12.2 and Figure 11.

5.122 Symbol size

The
and

The

proportions. Symbols used in documentation should preferably retain the same size relat

the

A's
S00

e increase the numbekreof inputs or outputs;

o fgcilitate the inclusion of additional information;

e emphasise certain aspects;

o fgcilitate the use of a symbol as qualifying symbol or

e stit the)scale of a drawing, plan or map.

M1 _ "V”@ or "M HeMOoTOR

Figure 11 — Example of replacing a symbol with a general symbol

meaning of a symbol is conveyed to the reader by its shape and by its content. The
ljne thickness does not affect the meaning;

symbols in IEC 60617 are shown onra grid pattern with a module M to specify sy

odule M.

ymbol may be enlarged, réduced or replaced by one of the general symbols SO0
060 or S00061 in IEC 60647 with qualifying symbol, in order to:

] b

size

mbol
ed to

059,

Whel CII:GIUCd Ul |cduucd thU yUIICIG: ohapc Uf thU OyIIIbUI OIIG” bU IIIG;IItG;IIUd, el v v
Figure 12.
~ |~ || W —|—(=(W
D[>|=Z|a o> = a —| | w <|m|O
-B1 > -B1
AN| NN W AN N N W AN| | ©
o> = o> =Z|a

IEC

Figure 12 — Example of enlarging a symbol

also
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5.12.3 Orientation of symbols

Symbols should be shown to support the chosen principal direction of flow in the diagram.
When the orientation of a symbol to be placed in the diagram thereby deviates from the
orientation the symbol has in the symbol standards, the symbol taken from the symbol
standard, may be turned or mirror-imaged if the meaning thereby will not be changed, see
Figure 13. In some cases it may be necessary to redesign the symbol following the rules of
ISO 81714-1.

Letters, graphs or input/output labels of symbols shall be oriented individually, separate from
the orientation of the symbol, so that the final reading direction is from the bottom edge or
from ght= ; fgure 13-

— o~ ™
3&‘2 1l/>(2 Z‘X_S 2J£I1
N ™ ~
a) b) c)

d)

~ ™ N 2 1
3 H;g 3 - %
o
N
e) f) )

—

a) h
IEC

The symbol in position a) is as the symbol is shown in IEC 6064/¢, The positions b), c) and d) are obtairled by
turning the symbol in step of 90° anti-clockwise. The positions“e), f), g) and h) are obtained by mirroring the
symbqls in position a), b), c), and d) by the horizontal axis respe€ttively.

Figure 13 — Turning and/or mirroring of symbol S00055 in IEC 60617

5.13| Scales

For information presented to scale, theiscale should be chosen in accordance with ISO 5455.

A scale bar may be included for-information purposes, and shall then be shown in the copntent
area

5.14| Pictorial presentation

Infornation in two-dimensional pictorial forms shall be presented in accordance | with
ISO 128-30 following the orthographic projection method in accordance with ISO 5456-2.

For information on buildings in two-dimensional forms, the rules in ISO 2594 apply.

5.15| Quantities, units, values and colour codes

Quantities, units and values should be represented by letter symbols in accordance with
IEC 60027, IEC 80000 or other appropriate IEC standards for letter symbols. For items not
covered by IEC standards, ISO 80000 should be considered. Examples of the application of
letter symbols are shown in Clauses A.3 and A.4.

Codes for designation of colours shall be in accordance with IEC 60757.

5.16 Presentation of ranges and set of elements

A range representing an infinite number of values shall be presented by using the
“HORIZONTAL ELLIPSIS” character ... (three dots) between the lower and upper limits.

NOTE 1 The parenthesis shown in the following are not part of the character sequence.
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EXAMPLE 1 The range 1 A to 5 A can be written: 1 A ... 5 A.
A set of elements, i.e.an integer number of elements, shall be presented using:

e the character “COMMA” and “SPACE” (, ) between each element of the set; or

e the characters “COMMA”, “SPACE”, “HORIZONTAL ELLIPSIS”, “COMMA” and “SPACE”
(, ..., ) between the lower and upper limits when the set consists of numbers and the
increment is one; or

e the characters “COMMA”, “SPACE”, “HORIZONTAL ELLIPSIS”, “COMMA” and “SPACE”
(, ..., ) between the lower and upper limits when the set consists of consecutive ascending
letters of the Latin alphabet;

o the characters “COMMA”, “SPACE” and “HORIZONTAL ELLIPSIS” (, ...) after the\lower
limit when the upper limit is undefined and the increment is one;

o the characters “HORIZONTAL ELLIPSIS”, “COMMA” and “SPACE” (..., ) befare the Upper
limit when the lower limit is undefined and the increment is one.

EXAMPLE 2:

e The numerical set of elements 1, 2, 3, 4, 5 and 6 can be written 1, ..., 6.

e  The numerical set of unlimited elements starting from 25 can be written 25, ...

e The numerical set of unlimited elements ending with 25 can be written ..., 25

e The alphabetical set of elements C, D, E, F and G can be written C, ... G

e The alphabetical set of elements a, b, ¢, d and e can be written a, ..-\e

Combinations of upper—case and lower—case letters ina set of elements, for example A,|..., c

shall[not be used, due to their possible ambiguous ifiterpretation.

NOTE|2 Upper—case letters | and O are not used, neither in reference designations in accordancg with
IEC 81346-1 nor in terminal designations in accordancewith IEC 60445 and IEC 61666. This implies that ig such
cases|the upper—case letter J follows the upper—casé\letter H, and the upper—case letter P follows the upper-case
letter N.

If a set of numerical elements are prefixed or suffixed by the same letter the elements may be
presg¢nted as for a numerical set ofelements.

EXAMPLE 3
e The set of elements 1U, 2U,*3U, 4U can be written 1U, ..., 4U
e The set of elements R2,.R3, R4, R5 can be written R2, ..., R5

If a get of alphabgtical elements are prefixed or suffixed by the same number the elements
may pe presented-as for an alphabetical set of elements.

EXAMPLE 4
e Thesetof elements 1U, 1V, 1W, 1X, 1Y, 1Z can be written 1U, ..., 1Z
° The set of elements Q?, Q?, T')’ Il9, \/2 can be written B2 , \/2

Elements of a non-consecutive order may be represented within a sequence. In this case, the
representation of the different elements shall be separated by using the character “COMMA”
(,) for example 1, 3, 6. If confusion is likely, the group shall be enclosed in parentheses, for
example (1, 3, 6).

A group of elements may also be represented as a set of elements.

EXAMPLE 5 The set of elements 1, 8, 9, 10, 11, 12, 14, A, B, C and D can be written
1,8,...,12,14, A, ..., D

If computer-supported systems are used in presenting information the horizontal ellipsis shall
be realised either as:

e a sequence of three characters “FULL STOP” .; or
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e asingle character “HORIZONTAL ELLIPSIS” ... as specified in IEC 61286.

NOTE 3 The rules of 5.16 have been derived from ISO 31-11.

5.17 Dimension lines

Dimension lines including their terminators and the indication of the origin shall be in
accordance with ISO 129. Examples of terminators are shown in Figure 14. The choice of the
arrowheads in Figure 14 a) to d) has no significant meaning, and only one type should be
used within a document.

—

a) b) c) d) e)
IEC
a) Afrowhead, closed and filled 30°
b) Afrowhead, closed 30°
c) Afrowhead, open 30°
d) Afrowhead, open 90°
e) Oplique stroke

Figure 14 — Terminators of dimension lines (from ISO 129)

5.18| Leader lines and reference lines

Leader lines and reference lines shall be presented in accordance with ISO 128-22. Examples
are shown in Figure 15.

LS e

EC

a) Leader line terminating in an object
b) Legader line terminating on an object
c) Leader linesterminating on a line

d) Le¢aderline with a stroke terminating on a line

= 0 128-22)

Leader lines ending on a connecting line shall be terminated with an oblique stroke at the
connecting line, see Figure 16.

3x1,5 mm?

IEC

Figure 16 — Example of the use of leader lines to connecting lines
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5.19 Explanatory notes and markings

An explanatory note should be used when the meaning cannot otherwise be conveyed. It
should be placed adjacent to where it applies, or a reference should be made to a note placed
elsewhere in the content area, see Figure 17. In the case of multi-page presentation of
information, all notes of a general character should appear on the first page(s).

| 2
NOTE -$1
SWITCH WITH 7 POSITIONS: d
L1-L2 0 L1-N _
L2-L3 L2-N
L3-L1 L3-N -

<\

IEC

Figure 17 — Example of an explanatory note

If informative markings (for example graphical symbols in acecordance with IEC 60417) for
man-machine control functions appear on an equipment panegl,-these same markings should
appepr adjacent to the corresponding graphical symba] N the related presentatign of
information in documentation. If the reference directiom)of the current in a branch| the
indication of magnetic flux direction, the reference polafity of voltage, and the correspondence
betwegen the voltage polarities of coupled electriey circuits, is needed to be shown| the
presgntation methods shown in IEC 60375 shall be.applied.

5.20 | Designation of objects
5.20.1 General

For lobjects having an object designation this shall be consistently shown at [each
reprgsentation of the object.

The pbject designation shall pe readable from the bottom edge of the page. In diagrams,
objegt designations should .be located above or to the left of the object representation| see
IEC $1714-2 for further-details. In other document kinds the object designation shall be
clearly related to the\object representation with the requirement not to interfere with pther
presg¢ntation elements shown in the document.

An object designation shall be presented on a single line (not split to several lines).

5.20.2 £ ,Reference designations

Reference designations in accordance with IEC 81346-1 are object designations for which the
requirements provided in 5.20.1 apply.

For objects having a reference designation set in accordance with IEC 81346-1, the following
applies (see Figure 18):

o the reference designation set may be presented on a single line or on successive lines;

e if the reference designations are presented on successive lines, each reference
designation shall start on a separate line;

e if more than one reference designation is presented on the same line, and if not clearly
separated for example as in a table, the character SOLIDUS ( / ) shall be used as
separator sign between the different reference designations;
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the order of the presented reference designations in a reference designation set has no
significant meaning;

e At least one unambiguous reference designation out of the set shall consistently be shown
at each representation of the object.

Reference Possible graphical presentations
designations All presented on the same line Each presented on one line
Three reference =A1 =A1
designations in _ - =
ohe reference B2 —AlBZFLS <
dgsignation set +C3 +C3

Ohe reference
desjgnation in one

reference =D4-E5+F6 =D4-E5+F6 =D4-E5+F6
dgsignation set

Two reference

designations in =G7-HS8 B =G7-HS
dne reference +J9 =G7-H8/+J9 19
designation set

IEC

Figure 18 — Presentation of reference designations\and sets of reference designatipns
5.20.3 Simplified presentation

A reference designation in accordance with(dEC 81346-1 is the representation of a path in a
tree-like structure. Different objects may therefore have a common initial portion because|they
are gonstituents of the same object, including at least one single-level reference designation,
of the¢ir paths starting from the top of the structure tree, see Figure 19.

The common initial portion of the
reference designation for the
objects A, B, C and D is -A1B2

-A1B2C1

< m
Pl
[$) [$]
L2 9
e} o)
Q Q

Dbject C
Dbject D

IEC

Figure 19 — The common initial portion of reference designations

If all objects shown on a page of a document have a reference designation with a common
initial portion, this portion may be presented once at a defined place, depending on the kind of
document, in the content area of a document page and shall not be shown in any of the
identification areas of the document. (See also 7.1.6)

In a series of reference designations, a single level of the reference designations may be
presented applying the rules for presentation of set of elements as specified in 5.16, with the
indicated set of elements enclosed in parentheses. The complete single level reference
designation shall be presented at both the lower and upper limit of the set of elements.
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Examples:
o -A2C4F1, -A2C4F2, -A2C4F3 and -A2C4F4 being presented as -A2C4(-F1, ...,-F4)
e =B2-C1, =B2-D3, =B2-F5 being presented as =B2(-C1,-D3,-F5)

e =Q3=1=H1, =Q3=2=H1, =Q3=3=H1 and =Q3=4=H1 being presented as
=Q3(=1, ..., =4)=H1

5.20.4 Cable core designations

Cable cores should be identified by their reference designation, for example core numbers or
core colour codes, provided by the cable manufacturer, see Figure 20.

-1
-2
—— -BK1
6/screen s 4 -BR
/ p / ——
7 5 -BK2,
— -GNYE
-GNYE
-SCR
a) b)

IEC

a) Cpble with numbers printed on the cores, one core marked with coleur, and with a concentric lead

b) Chgble with colour-marked cores, two cores black

Figure 20 — Examples of cable core designations

If no|core identifier is provided by the cablegmanufacturer, a reference designation for the
core should be applied.

NOTE| Cables per se are designated in accordance with 5.20.1 and 5.20.2
5.21| Terminal designations

Termlinal designations shall be-applied in accordance with IEC 61666.
5.22| Signal designations

Signal designations'shall be applied in accordance with IEC 61175.

6 Document kinds

This | International Standard provides rules for the presentation of four different basic

d dlotio e £ 1 n 4 o 1
ocumentTKmMas—Tot CICTLUULITUITTIUTUYY .

e Diagrams, see Clause 7;

e Drawings, see Clause 8;

e Tables (lists), see Clause 9.

e Charts and graphs, see Clause 10.

For each basic document kind, more specific rules are provided for specific document kinds to
the extent that is necessary for the presentation of these.

Annex C provides a list of specific document kinds with indication of their minimum content
and additional content of information to be provided.
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For other specific document kinds, relevant IEC and ISO publications exist, for example:

e |EC 60848 for sequential function charts;

e |EC 61131-3 for graphical representations of programming languages for programmable
controllers;

e |EC 62027 for parts lists;
e |EC 82079-1 for instructions for use;
e |EC/TS 61804-1 and IEC/PAS 61804-2 for the description of function blocks;

e |SO 5807 for flow charts for information processing;

$0 15519-1 for diagrams in process industry (e.g. process flow diagram, piping| and
rlstrumentation diagram).

7 Diagrams

7.1 | General
711 Flow of energy, signal, etc.

If thg direction of a flow, for example of a signal, is of importance and is not obvioud, the
corrgsponding connecting line shall be provided with afrowheads (symbol S00099 in
IEC 60617 (2001-07)). See Figure 21.

NOTE| The use of signal classification code as per IEC 61175 canalso provide information on the flow direcfion.

/ N~
n JR—

3

V)
A\

Figure 21 — Example of functional grouping
and signal flow directions; a control system

Different flow paths, for example for information, control, energy, and material flow, shall be
clearly distinguished and recognizable.

7.1.2 Symbols
7.1.21 Choice of symbols

Symbols shall conform to IEC 60617. For objects outside the scope of IEC 60617, symbols of
ISO 14617 should be considered.

NOTE When choosing a symbol representing a component with movable parts, the rule given in 7.4.4.1 applies.
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7.1.2.2 Connect nodes

Symbols shall be provided with the appropriate number of connect nodes. The connect nodes
shall be positioned on the 1M or 0,5M grid (see ISO 81714-1:2010, 6.11). For standardized
symbols that are associated with connect nodes and/or terminal lines (e.g. as in IEC 60617)
the position of the connect nodes and terminal lines may be changed as long as the meaning
of the symbol is not changed. See Figure 22.

Symbol where different locations of connections Symbols where the location
do not affect the meaning of connections may affect the meaning
(neglecting the proportions of the symbols)
1
— 1+

Symbol S00213 in IEC 60617 (2001-07), Symbol S00555 Symbol S00305
Converter, general symbol in IEC 60617 (2001-07), in.IEC 60617 (2001-p7),

Resistor Operating device

IEC

Figure 22 — Example of symbols and different location of connections

7.1.2.3 Simplified presentation
7.1.2.3.1 Identical symbols in a group

A number of identical symbols in a group may beyrepresented by a single symbol, using one
of th¢ following methods:

e the single symbol should be providedi\with a short oblique stroke and a figure indicating
the number of symbol elements represented by the single symbol (see Figure 23a)] and
gure 23d)); or

e the represented number of symbols by the single symbol should be indicated py a

figure followed by a multiplication sign within square brackets, for example [3x]|(see
gure 23b) and Figure 23e)).

n

n

3 3x]

[3x]

[3x]

[3x]

IEC

a) Three independent circuits using an oblique stroke

b) Three independent circuits using the multiplication sign
c) Three independent circuits, complete presentation

d) One circuit with three objects using an oblique stroke

e) One circuit with three objects using the multiplication sign
f)  One circuit with three objects, complete presentation

Figure 23 — Simplified presentation


https://iecnorm.com/api/?name=c48f02dccc41bec8745f69418e2516e8

IEC 61082-1:2014 © IEC 2014 - 37 -

7.1.2.3.2 Parallel connected objects

If identical objects are connected in parallel, they may be simplified presented following the
rules in 7.1.2.3 and with the reference designations presented at the symbol shown following
the rules for presentation of set of elements in 5.16, see Figure 24. The terminal designations
shall be presented at the symbol shown.

-A1

1
2 4
3
-AZ
1
2 4
3
|
A3, ..., -A9
1
2 4
3

IEC

Figure 24 — Simplified presentation of parallel connected identical objects

7.1.2,3.3 Serial connected objects

If idejntical objects are connected in series and theyinternal connections among the objects are
obviqus, they may be simplified presented by, showing the symbol for the first and thg last
symiol of the objects and with a dotted line~in between. The reference designations gf the
objegts shall be shown following the rules for presentation of set of elements in 5.16] see
Figude 25. The terminal designations shall be presented at the symbols shown.

-A1 -A2 -A3, ..., -A9
1 4 1 4 _____ il 4
2 5 2 5 _ 2 5
X 6 3 6 _____ 3 6

IEC

Figure'25 — Simplified presentation of serial connected identical objects

7.1.2.4 Presentation of cross-references related to detached presentations

Cross-references associated with a symbol applying defached representation (see 7.4.3.3)
shall be shown adjacent to that symbol. They should be located above the symbol and to the
right of the reference designation, when it is shown with mainly horizontal terminal lines or to
the left of the symbol and below the reference designation when it is shown with mainly
vertical terminal lines. For detailed rules related to symbols used in CAx-systems, see
IEC 81714-2.

A cross-reference shall not be presented immediately above or to the left of the reference
designations presented. See Figure 26.
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a) sy
b) sy

If the
symb

A1

1.B7

Figure 26 — Example of cross-references related to detached presentations

mbol with technical data

mbol with cross-reference and technical data

ol outline. See(Figure 28.
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-R1 3,9k

/3.B2
-R1 3,9k

-K11

20 ms
2

/3.B2
39k~

IEC

Figure 27 — Example for technical data associated with a symbol

meaning of the symbol will not be changed, technical data may also be shown insid

IEC

with
ainly

e the

7.1.3

7.1.3

Connecting lines shall be in accordance with symbol S00001 in IEC 60617 (2001-07).

NOTE

Figure 28 — Example of technical data shown inside a symbol

Connecting lines

| Electrical or functional interconnections

Symbol S00001 is a continuous line.

When two lines are joined at a specific point, the junction shall be in accordance with symbols
S00019, S00020, S01414 or S01415 in IEC 60617 (2001-07), see Figure 29.
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S00019 S00020 S01414 S01415

— T Y T

Symbols S00019 and S00020 provide information that the interconnections exist but not their location. Symbol
S01414 indicates two physical interconnections that are to be attached to the same terminal (not shown) on the left
side. Symbol S01415 is used for graphical bundling indicating the direction of the bundle that enters.

The
IEC ¢

nterconnection of crossing connecting lines shall be shown using the symbol’S000
0617 (2001-07), see Figure 30.

500022

IEC

Figure 30 — Symbol representing the interconnection of crossing connecting ling
Figuge 31 shows one example where the symbels S00019 and S00020 in IEC 60617 (4
07) dre applied.

L1 L1
-K1\(5K2 -K1\ '-K2

equivalent to

-Q1 I::I -Q1 I::I

N N

IEC

P2 in

S

001-

Figure 31 — Examples of the joining of connecting lines

Figure 32 shows an example with the application of symbol S01414 in IEC 60617 (2001-07).
The circuit illustrates the same function as in Figure 31, but includes a visualisation of how
the wiring shall be done.
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-K1\ -K2 -K3

S —

2014

TECT

Figure 32 — Example of the joining of connecting lines
with indication of where the physical wire goes

Figune 33 shows an example of the application of the symbol S01415 in IEC60617 (2001

illust

7.1.3

Fibre
(200

7.1.3

Wire

ating the direction of a bundle when two bundles are joined in a diagram.

7 4

IEC

Figure 33 — Example of the,joining of connecting lines
where the connecting lines represent bundles of wires

.2 Fibre optical interconnections

optical interconnections shall\be shown in accordance with symbol S01318 in IEC 6
-07), see Figure 10.

.3 Wireless interconnections

ess interconnections shall be shown in accordance with symbol S01863 (see Figur

pres¢nted adjacent‘te the symbols representing the interconnected objects. The directi

wave
incor
desc
symb

s shall, regardless of the actual information or wave flow direction, be presente
ning to the object. Any cross-reference to objects that is communicated with or

iptive_indications related to the wireless network shall be presented at the small si
ol S01318 in IEC 60617 (2001-07).

-07),

0617

e 34)
bn of
d as
bther
He of

If required, symbol SO000T (continuous line) representing a connection together with symbol
S01863 in IEC 60617 (2001-07) as qualifying symbol may be used to explicitly show the
wireless interconnections.
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Key

a) In

b)

n

—
-

a) -K1 «( -K2 «(
b) « ( WLAN1 2 ((C WLAN1
K3 ((C WLANT
c) -K1 «( :ﬁg -K2 «( K1
3 (-t
d) K1 ( K2
K3
IEC

dicates that objects communicate via wirelesstinterfaces

dicates that objects with wireless interfaces communicate via a network with the name WLAN1
eference designation at the wirelessivinterface symbol indicate with which objects is communicated

ireless connections are explicitly-presented by qualifying the symbol for a connection (continuous ling

at for a wireless connection

Figure 34 —Different presentation methods for wireless interconnections

Mechanical links

MecH
(200

NOTE|

anical links_shall be shown in accordance with symbols S00144 or S00147 in IEC 6

-07), sée)Figure 35.

Symbol S00144 is a dashed line. Symbol S00147 is a double continuous line.

) with

0617

©

11N 12
[

23 | 24

A
31~H\32

IEC

Figure 35 — Example of presentations of mechanical links
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Arrangement and orientation of connecting lines

Connecting lines shall be oriented horizontally or vertically except in those cases where
oblique lines improve the legibility.

Connecting lines should not interfere with other symbols; see IEC 81714-2:2006, 6.11.2.

Bends and crossover of lines should be restricted to a minimum. To avoid bends and
crossovers lines may be interrupted. In this case, and also when a line is interrupted on one
page and continues on another, the ends of the interrupted line shall be mutually referenced,
see 5.8. The ends of the interrupted line should be drawn so that they can easily be

recognised, see Figure 36.

NOTE| In circuit diagrams, bends and cross-overs can be avoided by regarding the layout principles in accof

with 7]4.2 and the use of detached representation in accordance with 7.4.3.3.

| 3 | 4 | 5 | 3 | 4 |
ST\ -$2, _ ST\ B2\
»
TR\ N - KESF-N e[ -
-P1 ,2 -P1

Figure 36 — Example for avoiding bends and cross-overs

The gpace between two parallel-connecting lines shall be at least 1M.

The [minimum distance.'between parallel connecting lines where text is to be shown

betwgen, shall be twice)the lettering height and not less than 2M, see Figure 37.

IEC

7.1.3.5

M= 2,50 mm L1 250mm
L2 ﬁ
L3 smm K

0,25 mm

IEC

Figure 37 — Spacing of lines

Technical data related to connecting lines

Technical data associated with connecting lines:

o shall be clearly related to the associated connecting line;

e shall not touch or cross the connecting line;

idance
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e should be located adjacent to — above horizontal and to the left of vertical — connecting
lines.

If it is not possible to show the technical data adjacent to the connecting line, it shall be
shown elsewhere in the content area together with a leader line or a reference to the
connecting line.

The technical data shall be clearly separated from any reference designations, signal
designations or terminal designations presented along the connecting line. See Figure 38.

_K10
3/N/PE AC 400/230 V 50 Hz
5x1,5 mm?
5
-W12
\ -M21

IEC

Figure 38 — Examples for technical data associated with connecting lines

Wavgforms may be included and should be shown in the way that they normally appear aon an
oscilloscope screen, detailed as far as necessary for thetapplication.

Electrical ratings of a.c. and d.c. circuits shall be-presented in accordance with the examples
shown in IEC 61293, preferably in the abbreviated form.

110 V: Direct voltage110 V
e 3JAC 400 V: Three, phase, three wire system 400 V
e 3/[N/PE AC 400/230 V 50 Hz: JThree-phase, five-wire system with N and PE 400/230 V

7.1.3.6 Simplified preséntation

Multiple parallel conneeting lines may be represented by one line (i.e. bundle) using ophe of
the following methods:

o the parallel lines are interrupted and a cross-line after a short space represents the blindle
($ee Figured39.a);

e the number of parallel connecting lines represented by the bundle shall be indicated gither
by addihg as many oblique strokes as the number of connections (see symbol S000P2 in
IEC. 60617 (2001-07) and Figure 39.b), or by adding one stroke followed by the figure for
the number of connections (see symbol S00003 in IEC 60617 (2001-07) and Figure 39c).
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b) L o) M

Using a cross-line and a space
Indication by a number of strokes

Indication by numbers

Figure 39 — Presentation of bundles

hted, see Figure 40.

TECT

sequential order of the parallel lines at both ends of the bundle should be unambigu

a)

m o o lm >
@ |> |m |0 |O

b)

5ing a dot to indicate the first connection

dicating the individual connections

Figure 40 — Indication of sequence within bundles

Representation of binary logic circuits

IEC

busly

The relationship between logic states and the nominal values (logic levels) of the physical
gquantities used to represent these states shall be indicated by using one of the following

meth

e S

ods in a diagram:

ingle logic convention (relative notation);

o Direct logic polarity convention (absolute notation).

Figure 41 illustrates the terms "states" and "levels", where:

¢ ‘“Internal logic state” describes a logic state assumed to exist inside a symbol outline at an
input or output.

o “External logic state” describes a logic state assumed to exist outside a symbol outline:
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on an input connecting line prior to any external qualifying symbol at that input; or
on an output connecting line beyond any external qualifying symbol at that output.

e “Logic level” describes the physical quality assumed to represent a logic state of a binary
variable:

IEC 60617 uses the symbols “0” and “1” to identify the two logic states of a b
variable. These states are referred to as 0-state and 1-state.

A binary variable may be equated to any physical quantity for which two distinct ra

inary

nges

can be defines. In IEC 60617-DB these distinct ranges are referred to as logic levels
and are denoted “H” and “L”. “H” is used to denote the logic level with the more

Singl
and |

The
an i
comy

a) P

T
s
th

b)

7.1.4].: Single logic convention

algebraic level.

External — Internal External
logic states or > logic — |—— logic states or
logic levels  __| states logie levels
IEC
Figure 41 — lllustration of the terms “states”.and “levels”

logic convention implies that the correspondence between a given external logic
pgic level is the same at all inputs and outputs_in the diagram or a portion of a diagra

symbol for logic negation (symbols S01486 and S01467 in IEC 60617) shall be us
hput or output terminal to indicate*that the internal and external states arg
lements of one another for that terminal.
ositive logic convention:

he more positive value of the physical quantity (H-level) corresponds to the extern
ate. The less positive valué (L-level) corresponds to the external 0-state. If neces
e positive logic convention may be indicated as:

1
POSITIVE LOGIC OJ_

egative logje-convention:

he less(positive value of the physical quantity (L-level) corresponds to the extern
ate.-The more positive value (H-level) corresponds to the external O-state. The u

pasitive algebraic value and “1” is used to denote the logic level with the less pasitive

state
m.

ed at
the

al 1-
sary,

al 1-
se of

D.

gative logic convention shall be indicated in the diagram or in supporting documentlation

il
NEGATIVE LOGIC 1

Figure 42 shows an example of a diagram using positive logic convention.
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1
POSITIVE
LOGIC
0

10
- 1] & 2 —(s
s 2 1D E
T4STP 81
11 8
CcD=12 3 6 ” >c1
CDTRU 4 —R
T4 O
A B C D
T 75
STARTN 12 a 2 y 2
RESTARTN 13

7.1.43 Direct logic polarity convention

Diredt logic polarity convention implies that the relationship between

Figure 42 — Detail of a circuit diagram using positive logic convention

IEC

the internal logic [state

and the (external) logic level of each input of every binary {ogic element shall be indi¢ated
directly by means of the presence or absence of the logic:polarity symbol (symbols S0[1468

through S01471 in IEC 60617 (2001-07)).

The Jogic polarity symbol shall be used at an input or output terminal to indicate that the

(external) low level corresponds to the internal 1-state for that terminal.

NOTE| The absence of the logic polarity symbol signifies that the (external) high level corresponds to the irjternal

1-stat¢ for that terminal.

The felationship between the (external)togic level and a signal state shall only by defingd by

the sjgnal designation in accordance\with IEC 61175.

Figune 43 shows an example_efia diagram using direct polarity conventi

- 1
CD=10 (A 7 12 9

on.

T4STE (H) 2 D

11 8

/8.1

>C1

€CD=12 (H)

3
CDTRU (H) 4
T4 (H) 5

13

nv

START (L) "2
RESTART (L) 13

Figure 43 — Detail of a circuit diagram using direct logic pola

/7.5

IEC

rity convention

For diagrams prepared with direct logic polarity convention, but showing no logic polarity
symbols, a statement indicating that direct logic polarity convention is applied shall be placed

in the diagram or in supporting documentation.
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71.5

Boundary frames

A boundary frame shall consist of horizontal and vertical lines using the symbol S00064 in
IEC 60617 (2001-07).

NOTE

Symbol S00064 is a dashed dotted line. The resulting boundary frame is not a defined symbol itself.

A boundary frame shall represent an object. Objects shown inside the boundary frame shall
be constituents of this object and may be represented in a simplified form, provided a
reference to a more detailed document is given, see Figure 44.

The
repre

7.1.6
7.1.6

Refe
wher
wher

NOTE|
accor
desigr

Doc Id. DEF456HJK

IEC

Figure 44 — Boundary frame with a reference to another document

boundary frame shall be associated with the reference designations of the obj¢ct it

sents.

Presentation of reference designations
L1 Symbols

ence designations associated with a symbol shall be located to the left of the sy
it is shown, with mainly vertical terminal lines, see Figure 45a), or above the sy
it is shown“with mainly horizontal terminal lines, see Figure 45b).

For symbols to be used in CAx-applications more precise rules for the positioning of various text fig
ance with IEC 81714-2 apply (see also 5.12.1). For example, reference designations or refg
ation,Sets are to be placed in a defined distance above an imagined horizontal centre line or any hori

mbol
mbol

Ids in
rence
zontal

termin

alMine (and also in a defined distance from the symbol outline) when it is shown with mainly vertical te|

rminal

lines as indicated in Figure 45a). For symbols with mainly horizontal terminal lines the position of reference
designations is to the left of an imagined vertical centre line as indicated Figure 45b).

For reference designations associated with a symbol representing a connection and for
boundary frames other rules apply, see 7.1.6.2 and 7.1.6.3.
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K4
-S1 |_<_}\
-Ka
K1 ]
K3
o K1
s1 K3 ]
RN -K4 - - ™~
K1 -Ka
L™
a) b)

IEC
a) wlth vertical terminal lines

b) with horizontal terminal lines

Figure 45 — Location of reference designations at.a-symbol

7.1.6.2 Connecting lines
Refefence designations associated with connecting lines:

o shall be clearly related to the associated connecting/line;
e shall not touch or cross the connecting line;

nould be located adjacent to — above hosizontal and to the left of vertical — connegcting
nes, and directed along the connecting.ine.

°
= wn

If it i$ not possible to show the reference designation adjacent to the connecting line, it|shall
be shown elsewhere in the content-area together with a leader line or a reference t¢ the
conngcting line. See also Figure 46!

-A9 -A11 -A21
-W10-1 -W11-1
-W22-1 ——
e -W22-3 Y
G S|
=|= At2 gs
-A22
-A10
IEC

Figure 46 — Examples of reference designations associated with connecting lines

The reference designations shall be clearly separated from any signal designations, terminal
designations or technical data associated with the connecting line.

7.1.6.3 Boundary frames

As stated in 7.1.5 each boundary frame represents an object that needs to be identified, for
example by a reference designation.

NOTE A boundary frame is a drawing means and not a symbol in accordance with IEC 60617 and IEC 81714-2.
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Reference designations associated with a boundary frame shall be located above and at the
left edge of the boundary frame, or to the left and at the upper edge of the boundary frame.

For objects presented inside of a boundary frame, the initial portion of their reference
designation corresponding to the reference designation of the object represented by the
boundary frame shall not be shown at the individual objects, see Figure 47.

|

|

[ -RA1 |
! K2

|
|
|

dbject Reference N Y :
designations
Hesistor -S1RA1
Qperating device il Identificationarea
Boundary frame -S1
a) b)

IEC

a) The reference designations of the objects
b) The reference designations as shown in a diagram.

Explapation: The reference designation of an object inside the boundary frame is found by concatenating its
referehce designation with the reference designation presented at the boundary frame.

Figure 47 — Presentation of reference designations at a boundary frame

If the last single-level reference designation associated with the boundary frame is|of a
diffelent aspect than the first single-level reference designation of the constituent object, the
reference designation associated with the boundary frame shall be suffixed with the prefix
sign pf the latter, see Figure(48.
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|
|
!
| -K2
|
I I | :
Obiect Reference i !
) designations | | TUT T T T T T T T T T T T SN
Resistor +B2-R1
Qperating device +B2-K2 L
Identification area
"Boundary frame” +B2
a) b)
IEC
a) The reference designations of the objects
b) The reference designations as shown in a diagram

Explapation: A reference designation of an object inside the boundarysframe is found by concatenatipng its
reference designation with the reference designation presented at theyboundary frame that is suffixed with the
prefix jsign shown at the object.

Figure 48 — Presentation of reference designations including different aspect

If the¢ objects presented are associated with niore than one reference designation, |leach
refergnce designation can be simplified presented, see Figure 49.

BT T T T T s |
+S1 +AB1 i
o - I
! i I P3| !
I I R1 I +AB2(X)!
| | |
: i i
|
f Reference . | . :
Qbject : -
lec designations ! | K2 : :
[
Hesistor +51AB1... | -B2R1 , : i i
Qperating deviee +S1AB1... /| -B2K2 | .. i |
Llamp +S1AB2 / -B2P3 e e e 1
"Boundary-frame” +S1 / -B2 .
Identification area
"Boundary frame” +S1AB1/-B2...

a) D)
IEC

a) The reference designations of the objects

b) The reference designations as shown in a diagram

Figure 49 — Presentation of reference designation sets at a boundary frame

7.1.6.4 Document page

If the reference designation for all objects shown on a page of a document has the same
common initial portion, this common initial portion should be shown to the left and preferably
at the top within the content area, delimited from the rest of the content area by using the line
for a boundary frame, see Figure 50.
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The content area will in such cases present information related to a single object and could
therefore be enclosed by a boundary frame that does not need to be shown completely.

NOTE Any reference designation shown in the identification area of a document page is part of the document
designation and is not a part of the reference designations of the objects shown in the content area.

=A1!
+81 |
-B3 |
_____ —p1
_________________________ +C1
=B2 | [ -P3
+C4 | |
-A3 | I
. -R1 .
Obj¢ct Reference designations I =K1 I
! K2 !
Resjstor +S1C4 / =A1B2 / -B3A3R1 | |
Opefating device +851C4 / =A1B2K1 / -B3A3K2 | |
Lamp +S1C1/=A1P1/-B3P3 o T ;!
"Boyndary frame” | +S1C4 / =A1B2 / -B3A3 .
Identification area
"Pade content area” | +S1/=A1/-B3
a) b)
IEC
a) The reference designations of the objects
b) The reference designations as shown in a diagram
Figure 50 — Presentation of reference designation
7.1.6/5 Exclusion from concatenation
In sgme cases it may be necessary to show objects inside a boundary frame that ar¢ not
constituents of the object represented by the boundary frame. In such cases shal] the
reference designations of these objectsdin a diagram be presented completely preceded| with
the character “GREATER THAN” ( >.),;"see Figure 51.
=A1 !
+S1 |
-B3 |
_____ -P1
i +C1
+C4, ! -P3
-A3, I
I =R2 !
Object Reference designations | -R1 >=B2K1 | >=P1
| -K2 | +C1
Resistor +S1C4 / =A1R2 / -B3A3R1 | I >-P3
Opefatingdevice ~ |+S1C4 / =B2K1 / -B3A3K2 i !
N |
Lamp +STCT17=ATP17-B3P3
Lamp +S1C1/=P1/-P3 Identification area
"Page content area” [+S1/=A1/-B3
a) b)
IEC
a) The reference designations of the objects
b) The reference designations as shown in a diagram

Figure 51 — Presentation of reference designations excluded from concatenation
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71.7 Presentation of terminal designations

Terminal designations shall be located outside the symbol outline, adjacent to the part of the
symbol that illustrates the terminal (i.e. a short line at the symbols interface). The
presentation shall be above horizontal connecting lines and to the left of vertical connecting
lines. Terminal designations shall be oriented along the connecting lines, see IEC 81714-2 for
further details. See Figure 52.

X1

2 _~
22

ER 22 X1:22
—_ 2 14 _n— —Y—

IEC

Figure 52 — Examples for the presentation of terminal designations

Simplified presentation of terminal designations can only be performed\for terminals belofging
to the same object, following the rules for the simplified presentation of series and ranges,
see §.16.

7.1.8 Presentation of signal designations

Signal designations:

o shall be clearly related to the associated connggting line;

e shall not touch or cross the connecting line;

o nould be located adjacent to — above“horizontal and to the left of vertical — connegcting

nes, and directed along the connecting line.

=0

If it is not possible to show the signal designation adjacent to the connecting line, it shall be
shown elsewhere in the content“area together with a leader line or a reference tg the
conngcting line. See Figure 53,

A9 -A11 -A21
=G1,C_Pump_Stop1 =G1;C_Pump_Stop2
[T
Z |
z it S,[9,
OI OI 5|5 =MS3;l_Motor ON ——
S|g 5|8 =m3:
% % = 20 M3;1_Motor_OFF
== ]
z|z SIS -A22
=1= o n
1] 1]
-A12

-A10

IEC

Figure 53 — Examples of signal designations
associated with connecting lines

The signal designations shall be clearly separated from any reference designations, terminal
designations or technical data associated with the connecting line. See Figure 54.
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=G1;C_Pump_Stop2

For qignal designations shown inside boundary frames, the reférence designation part s

-A9 -A11 -A21
-W10-1 =G1;C_Pump_Stop1 “W11-1
la -W22-1 —— o ls
é é -W22-3 NN
2|2 =M2;]_Motor ON — | ==
w =M2;l_Motor_OFF =M3;l_Motor_ON ——
515 =M3;|_Motor_OFF
1L
5|5 -A12
22 -A22
]
SIS
n 1]
-A10

IEC

Figure 54 — Examples of reference and signal
designations ass. with connecting lines

:rould

be presented following the concatenation rules of 7.1.6.3, 7.4(6.4 and 7.1.6.5. The refellence
designation shown at a boundary frame or for the document page that is intended to precede
the sjgnal designation shown, shall then be suffixed with the character “SEMICOLON?” (; ), see
Figurne 55.
NOTE[1 Reference designations shown at a document page\or a boundary frame not suffixed with the chdracter
“SEMICOLON?” (; ) do not precede any signal designations.
NOTE|2 IEC 61175 specifies different methods of assigning a reference designation to a signal name. Thq rules
for prgsentation of signal designations are independent of the method applied.
=A1 !
-B3 |
_AL =B2, !
o] clim
Signal name | Signal designations .ABC =B2; i -DEF :
ABC =A1;ABC I i
DEF =A1B2;0EF ! |
| .
H =E1;GH .
el ~ el . =C2/-A2 !
KEM PRAEZKLM >=E1;GHJ | KLM !
|
| .
Opject Reference designations T T T T T T T T T !
Opject’1 =A1B2C1/-B3A3A1 I
; Identification area
Object2 =A+B2E2-+-B3AIA2
a) b)
IEC

a) The signal designations of the signals

b) The signal designations as shown in a diagram

7.1.9

Figure 55 — Presentation of signal designations

Method of presentation of multi-phase circuits

Multi-phase circuits may be presented as a:

e multi-line presentation wherein all phases are presented, see Figure 56a; or
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e single-line presentation wherein all phases are represented by a single-phase circuit with
indication of the number of phases, see Figure 56b.

The indication of the number of phases may be omitted if no confusion is likely, see
Figure 60.

NOTE Single line presentation of multi-phase circuits is not the same as the bundled form of presentation shown
in7.1.3.6.

L1 400 V 3 AC 400 V
L2
L3

@P»

X

M M
3AC 3,AC

a) b)

IEC

5

a) multi-line presentation

b) sihgle-line presentation

Figure 56 — Example-for a multi-phase circuit

7.1.10 Emphasizing of circuits
Emphasizing of circuits may be performed by methods as:

. 5e of colours; or

C

e shading; or
e sgaling of symbols-(see IEC 81714-2); or

ricreased line widths, considering the rules in 5.10.

NOTE| Increased(line widths can be applied to connecting lines, symbols or both.

7.2 | Overview diagrams

An qgvefview diagram provides an overall impression of an object, for example a fadio
receiver, a power plant or a conirol program, by showing the main consiifuenis of the object
and their main interrelations. Detailed information concerning the constituent objects should
be shown in documents applying other document kinds.

An overview diagram may include non-electrotechnical constituents.

An overview diagram should normally emphasize one aspect of the object described, for
example the functional aspect, the topographical aspect, the connectivity aspect.

Any object regardless of its position in a structure can be associated with an overview
diagram.

In overview diagrams, multi-phase circuits shall be presented using the single line
presentation.
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— 55 —

Figure 57, Figure 58, Figure 59 and Figure 60 show examples of different overview diagrams

! Material handling plant

—

[ E—

SOURCE: Figure H.1 of IEC 81346-1:

2009

Istorage
|system

=W1 =C1 V1
MReceving T TReceving! T _\7\/3 ______________ Processing!
I system O | storage | | = system |
| | system [ |
i i i
| [ A |
. N =\V2 ; .
i i , i
! | 4 |
! B !
i i i
| [ |
- i =Ws y i
i

Figure 57 — Overview diagram for a material handling plant
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CE: Figure K2 of IEC 81346-1:2009

Figure 58 — Overview diagram for one conveyer belt function
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Figure 59 — Overview diagram process plant
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Figure 60 — Overview diagram of an electrical plant
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7.3 Function diagrams
7.3.1 General

A function diagram shall describe an object from a functional aspect regardless of its
implementation, by showing the functional relations among its constituents.

NOTE IEC 60617 contains both pure functional symbols and symbols to be used for the representation of
components.

The principal signal flow in a function diagram should be from left to right and from top to
bottom, see Figure 61.

Signal 1

Signal 2
1 21

Signal 3 — ! &

Signal 4 —
& .
Signal 5 — & — | &+ Signal A

Signal 6 —
IEC

Figure 61 — Signal flow,in a function diagram

Function diagrams may include preseptations of steps and transitions in accordance| with
IEC 60848.

7.3.2 Equivalent-circuit diagrams

Equiyalent-circuit diagrams ‘shall apply the conventions for electric and magnetic circuifs as
specffied in IEC 60375. See also Figure 62 which shows an example for the calculation| of a
transformer and its load,

Figure 62 — Example of an equivalent-circuit diagram

7.3.3 Logic-function diagram

In a logic-function diagram the positive single logic convention (see 7.1.4.2) shall be applied.
The number of logic negations should be minimized to facilitate the understanding, see
Figure 63.
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Example Preferred representation Non-preferred representation
o O
1 ] L ] L
o O
) - -

7.4
7.41
A cir
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funct

A cir

° °
o «Q

°
-

q

[ ]
—

g

-

€

e S
o

7.4.2

Figure 63 — Minimized use of logic negations

Circuit diagrams

General

cal sizes and shapes of the components. It shall facilitate the understanding o
oning of the object.

cuit diagram shall be prepared using:

raphical symbols;

bnnecting lines;

ference designations;

rminal designations;

gnal-level conventions applicable to logic signals;

formation necessary 1o trace paths and circuits (signal designations, loc
ferences);

ipplementary infermation necessary for the understanding of the functioning o
bject.

Layout

The ¢

a) th i ow—b
circuit straight. See Figure 64.

liagfam shall emphasize:

cuit diagram shall show at least the details of the implementation of an object, i.g.
ituent components and their interconnections without taking into account for example

IEC

the

f the

ation

f the

of a

b) the functional relations, by grouping symbols representing functional related components
together. See Figure 65.


https://iecnorm.com/api/?name=c48f02dccc41bec8745f69418e2516e8

- 60 - IEC 61082-1:2014 © IEC 2014

U U K1 K2
R N T ) I S

7 : 1 1 1 1
-P1 2
K1
L+ -S1 |_| L-
T K2
| T
L . | P .
+ 1 -
| > | ®-P2
b) 1
IEC
a) de¢tached presentation of multiple-symbol representation of components
b) sg¢mi-attached representation of multiple-symbol representation of compofients
Figure 64 — Lining-up of symbols
| 9 4 \ / | ] I
EC
Figure 65 — Grouping of symbols for functionally related components
7.4.3 Methods for representation of components

7.4.31 General
A component may be represented by:

e asingle symbol; or

e a combination of several symbols.
A single symbol can be shown:

e oOnce; or

e in different locations (repeated presentation).

The combination of symbols can be shown:
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e adjacent to each other (attached presentation); or

e apart from each other (detached presentation).

7.4.3.2 Attached presentation of symbols

Attached presentation of symbols for the represented component should only be used for
presentation of simple non-extensive circuits.

The interrelation between the symbols can be indicated using a dashed line (symbol S00144
in IEC 60617 (2001-07)), see Figure 66. A double line (symbol S00147 in IEC 60617 (2001-
07)) may also be used for mechanical interrelations.

7.4.3,

Deta
on s
layoy

In or
com

(2]
-

S I A

L+

IEC

Figure 66 — Attached-presentation of symbols

3 Detached presentation of-symbols

ched presentation of symbols for the represented components should be used to 1
becific functional relationships of the components of a system and to achieve a
t without crossing circuits:

der to indicate the.interrelation between the symbols the reference designation o
onent shall be shown at each symbol, see Figure 67.

ocus
iclear

f the
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Figure 67 — Detached presefntation of symbols

IEC

In ordler to facilitate understanding and navigation within the diagram the component should in

additjon be:

e rgpresented with attached presentation of all symbols in at least one place of
dpcument (see rightmost symbolsfor-Q1 and -Q2 in Figure 67); or

°
-

—

gpresented by an inset diagram or table located below or to the right of the actu
symbol, or, alternatively by-the graphical representation of the constituent parts
g¢ferenced (see Figure 68):

the

ting
o0 be



https://iecnorm.com/api/?name=c48f02dccc41bec8745f69418e2516e8

IEC 61082-1:2014 © IEC 2014 - 63 -

7 8 9 10
A
- ] ]
S1p__ K1
o T
B
© |
- ~ -
-S2 -K1 -K8
= 7
~ S o
C
D
« EEI ol Ezj
o~ o~
< <
E
NO NC MAIN NO NC
1210 13.2 146.5 /13.3
12.9 |
Alternative presentation: 1 2 F
33 /4 3.2
13 14 57 6
= n210 e
27 24 29 n 12 aa N
B /24 146.5
Page | Next
12 13
7 8 9 10
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Figure 68 — Example of the use of inset tables

Cross-references shall be made between the attached presentation or the inset diagrams or
tables and the detached presented symbols in accordance with 5.8.

If the functioning of an object is not understandable without showing the “internal” connection
between the different representations of parts of the object, such connections shall be
indicated applying the symbol S01479, S01480, S01481 or S01482 in IEC 60617, see
Figure 69.
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-D5 -D5 -D5
e [>1 Ly >1
< 5 2 5
i & 3 &
4 4

a) b)
IEC
tached presentation
b) presentation shown with internal connection
= i i ction

7.4.3.4 Repeated presentation of symbols
Repdated presentation of the symbols for the represented component may:also (as the
detaghed presentation) be used to achieve a clear layout without crossing cirguits.
A cohnect node of the symbol shall only be connected at one of the locations of the symbol
withip the diagram.
Each| appearance of the symbol shall be provided with the(reference designation of the
component. All connect nodes or terminal lines shall beg_sprovided with their terminal
designations, see Figure 70.
-K1 K1
10 M1 Jl— M1
—— e Msee
3 2 5 K1
1,2D 15 -K1 — 7,20 15
2 — 2 1o
1,2D —1 1,2D 10
4 Nx 10 4 = 1M
1 » 14 — M1 1— 1,2D 14 11 ~>C2
— 120 1L L PPN - _T
9 1= 9 = 1
- | | 13 1,2D 13 3=
5 | 5 — {320 15
1,2D 3 ) 1,2D 2
{70 12 2|, n S P | 2
Ll [ gy S DU 2 o 14
; 1,2D 14 i — 1,2D
1,2D L e
9 = s | 13
. 1,2D 13 — 1,2D
—_—T 7 =
iy I o RS 12
. 1,2D 12 1,2D
—1,2D

Symbols repeatedly presented may be simplified by presenting only a part of the com
symbol with the indication that just a part of the symbol is shown, see Figure 71.

EC

plete
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b) The common control block indicated for each presentation
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12D |_| - 720 12
" 15 s

1,2D

IS

12D 1,20 14
p | 14
1,2D
a)
K1 i
LUV 10 Mo
K1 11
—>c2 e
10 [ w1 4 |= 9
1.2D 14 -K1 )
i 1 , 13
> C2 1,2D 10 1 w4 51420
3 |- ,
1,2D 11
2 1120 = 7 o2
: —192D 12
6
——— 112D

Figure 71 — Simplified repeated presentation
of a symbol for a quadruple/multiplexer

If thg symbol representing a component is repeated in different documents or on different

pag
app
7.4.

pres¢ntation or applying inset tables.

7.4,

7.4.4.

es of a document, cross-references to all ‘presentation places shall be provided by
lying one of the presentation methods as provided for the detached presentation|(see
3.3), i.e. attached presentation at one{place with cross-references to other placgs of

j Representation of components with movable parts
1

Operational state

Symbols for components having a movable part, for example, a contact, shall be showr in a

pos
doc

itlon or state as follows unless otherwise specified in the diagram or in suppgrting
umentation:

3

onostable manually operated or electromechanical components, for example rglays,
bntactors,(brakes, and clutches, in the non-actuated or de-energized state;

o

clrcuit-breakers and disconnectors in the open (OFF) position;

fqr other switching devices that can rest in any one of two or more positions or statep, an
ekplanation shall be given in the diagram, if necessary;

multi-stable manually operated control switches with a position designated OFF, in that
position;

control switches without a position designated OFF, in a position specified in the diagram;

control switches for emergency operation, stand-by, alarm, test, etc., should be shown in
the position they occupy during normal service of the equipment, or in another position
that is specified in the diagram;

pilot switches operated by a cam, a variable such as position, level, speed, pressure,
temperature, etc., in a position specified in the diagram.

7.4.4.2 Functional description

For
the

manually operated control switches with a complex function, a graph shall be included in
diagram, if necessary to understand the function, see Figure 72.
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Figure 72 — Symbol of a five-position switch supplemented_with a graph

For pilot switches, the diagram shall contain a description of the operation, adjacent tp the
symbol. This description may consist of:

e ajgraph, see Figure 73
e a|note, see Figure 74.

T™~__SIGNAL \I\l\
SIGNAL |
! |
0 | | (0)
X Y Y X
a) b)

IEC

Explafpation: Contact is open_between position X and position Y

a)

[

ing a symbol of a switch supplemented by a graph

b) uging a cam symbol supplemented with a graph

Figure 73 — Examples of pilot switch

11 b 12 11-12CLOSED atn=0
|
23 | 24 23-24 CLOSED at 100 < n < 200 1/min

31 ]\I 32 31-32 OPEN at n > 1400 1/min

IEC

Figure 74 — Symbol of a pilot switch supplemented with a note

7.4.43 Representation of semi-conductor switches by contact symbols

Semi-conductor switches shall be shown in the initial state, i.e. at the moment the auxiliary
voltage supply has been switched on.
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7.4.4.4 Orientation of contact symbols

Contact symbols should be oriented so that the imaginary direction of movement is consistent,
for example, movement upwards with horizontal connecting lines or to the right with vertical
connecting lines when the component is actuated. See Figure 75.

=Y <7t

The afrows in Figure 75 indicate the imaginary direction of movement and are not part of the symboh

IEC

Figure 75 — Orientation of contact symbols

7.4.5 Representation of supply circuits

Conrlecting lines representing power supplies should be shown in-the following sequencg top
to bottom or left to right:

e fqr a.c. circuits: L1, L2, L3, N, PE, see Figure 76;
e fqrd.c. circuits: L+, M, L-, i.e. from positive to negative polarisation, see Figure 77.

The ¢onnecting lines should be shown adjacent to €ach other, or placed at opposite sides of
the dircuit branches in order to fulfil the requiremeénts of 7.4.2, see Figure 76, Figure 77 and
the right hand sides of Figure 64 and of Figure 65:

L1 L1

L2 L2

L3 L3
N

PE

-K1

A2] |A1
L]

PE

IEC

Figure 76 — Representation of a.c. supply circuits
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L+ L+

e

]
O]

L- L-
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Figure 77 — Representation of d.c. supply circuits

7.4.6 Representation of binary logic elements

Binafy logic symbols should be chosen so that the logic polarity or megdation indication
input|is the same as that at the source of a signal feeding that input. 'See Figure 78.

ALARM(H)
X Y
ALARM(L)
X Y
X
0
ALARM(H) 1 ALARM(L) 1
X Y
ALARM(L) 1 ALARM(H)
X Y

Figure 78 — Examples of use of logic polarity indication

Y
0
1

Internal logic states

IEC

If thgre is a mismatch between the logic polarity or negation indication at the source
signgl and thedindication at the destination, a short perpendicular line shall be shown a
the dqonnecting line. The signal name associated with a connection shall be related t
relevpnt partion of the connecting line, i.e. consistent with the polarity indication,

Figurle 79:

At an

of a
Lross
b the
see

GO(H) I

or

I GO(L)

IEC

Figure 79 — Examples of mismatched polarity indications
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7.4.7

Symbols with a large number of terminals

If the symbol used to represent a device contains a large number of terminals so it is not
possible to show the symbol on one page of a diagram and if no other representation of the
device is possible, the symbol may be split at suitable places and the different parts of the
symbol shown on different pages following the rules for the detached presentation in 7.4.3.3,
see Figure 80

7.4.8

A wir

IH
A wir
e W
e b
1q

All tqg
quali

/11
-K3 -K3 A
1 28 A1
2 29 A2
_2] _49] A4S
27 50 A50
_1/_
/12 page 11 page 12

IEC

Figure 80 — Example of a split presentation of a symbol

Wired functions (wired-AND, wired-OR)
ed AND-function shall be shown:

ith the qualifying symbol for the AND-function ( &)\adjacent to the junction point; or

y replacing the junction by applying the symholfor the AND-function (symbol S015
EC 60617) together with the character OREN-CIRCUIT-OUTPUT-SYMBOL ( ¢
EC 61286 as a qualifying symbol indicating the wired function.

ed OR-function shall be shown:

ith the qualifying symbol for the OR-function ( >1 ) adjacent to the junction point; or

y replacing the junction by thexsymbol for the OR-function (symbol S01566 in IEC 6(
gether with the characterCOPEN-CIRCUIT-OUTPUT-SYMBOL ( ¢ ) of IEC 61286
Lalifying symbol indicating-the wired function.

rminals of the binary logic elements involved in a wired function must apply the
ying symbol for_fiegation or logic polarity, if needed.

Tablg 1 shows,“the possible presentations of wired functions with positive or neg

conv

NOTE
high

ention (se€.7.1.4.2) and with direct logic polarity indication (see 7.1.4.3).

L-typé open-circuit outputs (for example, NPN open collectors) connected together perform either 3
ANRing or active-low ORing. H-type open-circuit outputs (for example, NPN open emitters) coni

toget

B7 in
) of

617)
as a

pame

ative

ctive-
ected

rnarform aithar activa hich ODIinA Ar octiva lona ANNDInA
—peHerh-ehe a6ty HEH Hg-e—a6tY oW NG
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Table 1 — Possible distributed logic connections

No Description Positive logic Negative Logic Direct logic polarity indication
AND connection U+ U+ U+ U+ U+ U+
formed by

1 interconnecting L-type ] ] 1
open-circuit outputs AQ[e B Ao w AP B Aep .w A e pB () A2 W
e.g. NPN open 4 P
collectors B¢ B< B Bop B B¢
OR connection U+ U+ U+ U+ U+ U+
formed by h ﬁ ﬁ ﬁ
int ecting-Latype.

2 open-circuit outputs AQF‘>1A+B ALP 570 A >1 A+B AC M o E}B—>1A+B(L) Ao 1
elg. NPN open = ,‘ — = N
cpllectors BQP— Bop BQ}— B¢ E— Bo
JR connection
fdrmed by A i A% AP, mm AS Ty 1a08 ), AL E

4 irterconnect-ing-H— Bo B B3 B3 B o
tylpe open-circuit
ojtputs e.g. NPN [
open emitters U- U- U- s U-
AND ti = b
fcrmecaog)r:ec ion AT & AB AS .w. AS s AB AT & ABI(L AT 2

5 | interconnecting H- B3 Bo b1 Bo Bo Bo
type open-circuit ]
ojtputs e.g. NPN
open emitters U- U- U- U- U-

IEC
The two presentations within each field of.the table are their equivalents
7.5 | Connection diagrams
7.5.1 General
Conrlection diagrams provide information on:
e physical connections (internal).among components of a unit or assembly; or
e physical connections (external) among different units or assemblies (see Figure 81); qr
e physical connectionsexternal) to one unit.
The ¢onnection points-shown in the diagram shall be identified by their terminal designafions,
and Illhe conductors and/or cables used shall be identified by their reference designation pr by
another agreed-identifier (see also IEC 62491).
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=K1 /-K16-U2-K4 =Q1/-W87-U13-Q2

X1 X1

Incoming control voltage 230 V AC -X1:11, -X1
Incoming control voltage 48 V DC  -X1:61, -X1
Lamp test 48 V DC -X1:63

-W2
EKLR 5x2x1,5

1
2
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OO (NG |A WN—=
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W11
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2
-3
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83
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7o |-BK Wt BK 93
E BU |~ EKLK3G15 | -BU £|
[GNYE T TLiGNYE

PE

-W3

T
3
5

7
4
6

EKLR 7x1,5

W12
FKKJ 3x35/16

2
-3
-GNYE

E
2]

U1
U2
U3

Addifional information may becncluded as required for the intended use of the docur

such

e C
p
c
e C
e in
e

Figure 81 — Example of a connection diagram

as:

bnductor or cable type information (for example, a recognized type designation, artiq
Art number, mateérial, construction, size, colour of insulation, voltage rating, numb
bnductors, othér technical data);

bnductor, eable number or reference designation;

structien_for, or methods of, laying, routing, termination, attachment, twisting, scree
c.;

IEC

nent,

le or
er of

ning,

o |g

ngth’ of conductor or cable.

NOTE

7.5.2

IEC 60446 specifies the basic safety rules for identification of conductors by colours or numerals.

Representation of devices, units or assemblies

Devices, units or assemblies to be connected should be represented by simple outlines, such
as squares, rectangles, or circles, or by simplified pictorial representations. Graphical
symbols in accordance with IEC 60617 may also be used.

The presentations of the devices, units or assemblies shall be arranged to facilitate the

inten

ded use of the diagram.

This implies for example that it is not necessary for the presentations to be shown according
to the physical locations of the devices, units or assemblies.
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7.5.3 Representation of terminals

The identification of each terminal presented shall be shown.

The presentations of the terminals shall be ordered to facilitate the intended use of the
diagram.

This implies for example that it is not necessary for the presentations to be shown according
to the physical location of the terminals.

7.5.4__Representation of cables and its constituent cores

If a multi-core cable is represented by a single connection line and its constituent ceres|shall
be ghown connected to the representation of physical terminals, the connection| line
reprgsenting the cable shall be terminated at a cross-line, and the connéction [lines
reprgsenting the cores shall go from this cross-line to the representation(of the physical
terminals. The cable and its cores shall be clearly identified, for example by’ their reference
designations, see Figure 82.

Reference Terminal
-A2 designation designations
1 X1 Cable cores
- 1
Cw g > -W1-1 -A2X1:1
_4 i -W1-2 -A2X1:2
“W4-3 -A2X1:3
IEC

-W1-4 -A2X1:4

Figure 82 — Example of presentation‘of’'termination of a multi-core cable

7.5.5 Representation of conductors

Conductors shall be represented using\connecting lines in accordance with 7.1.3.

Symbols for T-connections (symbols S00019 and S00020 in IEC 60617) shall not be [used
unlegs there is a physical junction.

Figune 83 shows a number of examples of how connections to various types of cables may be
reprgsented using symbols of IEC 60617.
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Connection with two conductors (symb
S00001 in IEC 60617 (2001-07))

ol

Connection with a coaxial cable (symbol

S00011 in IEC 60617 (2001-07))

Connection of a coaxial cable with plug
and socket (symbol S00042 in IEC 60617

(2001-07)) in one end

- _ Connection of screened cable (symbol
VAR P S00013 in IEC 60617 (2001-07))."The
| N ) t ) screen connected to functional earth
- \17 (symbol S01410 in IEC 60617 (2001-07))
in one end and not conngeted in the oher
(symbol S00014 in IEC 60617 (2001-0¥))
RN RN . )
i ) K ) Screened twisted-pair cable (symbol
~__7 ~__7 S00008 inclEC 60617 (2001-07)). The
L1 ) screen gonnected in one end only.
Four conductors in a cable (symbol
S00009 in IEC 60617 (2001-07)).
U U
v v Four conductors in a power cable. The
W W neutral conductor being concentric (symbol
S01807 in IEC 60617 (2001-07)).
N A S N
U U
vV 1 1 1 1 vV
[ 1
W —t —+ w Five conductors in a power cable. The
N (I [ N cable is provided with a metallic shield
Pl P connected to protective earth in one end.
PE — — PE
PE
TN 70N
Y, 77NN /,7 7NN
Iy 1 Iy |
L\ 71 L\ 71
—— | I !
: VAR t : VAGERAN t Cable with two screened twisted pairs and
! ‘\ ) | | ‘\ ) 1 two further conductors, with the external
I~ : |~ : screen connected to function earth in both
! ends.
| ' | !
l ,' l !
\ / \ /
N P ~ Pl

NOTE The representation of cables shown can also be applied in other kinds of diagrams.

Figure 83 — Example of cable connections

IEC
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7.5.6 Simplified presentation
The presentation may be simplified by:

e lining up the presentation of the terminals of each unit, device or assembly vertically
[horizontally]; and

e lining up the interconnected terminals of the different devices, units and assemblies
horizontally [vertically]; and

e omitting the presentations of their outline.

Figure 84 shows a complete connection diagram for a sub-rack., while Figure 85 shows a

simplified presentation for the same.

-X1 -X2 -X3 -X4 -X5
iy ol o] (o] o]
[¢] [¢] o 2 O O,

[¢] [¢] o 3 @)

(o) (o) (@] (@] (o)

(o) (o) (@] (@] (o)

(o) 6 6 (@] (o)

[¢] [¢] O Q, [¢]

[¢] [¢] o o [¢]

[¢] [¢] o o [¢]

(o) (o) 9 (@] (o)

(o) (o) 10 O (@] 10 O

(o) " O (@] (o) ]
[¢] [¢] O 12 O 12 O
[¢] [¢] O O [¢]
14 [e; [¢] o o 14 O
(o) O (@] (@] (o)
167 167 167 i i

'XE’C% 2| 3] 4] 3 >
IEC
Figure 84 — Example of connection diagram for a sub-rack
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8

8.1

Drawlings mainly describe the topographical or geemetrical position of objects often base
2D- gnd/or 3D-models, following the rules of relevant ISO standards.

This | International Standard specifies rules for arrangement drawings used in elg
technology, often developed by applying’a base document.

8.2

Basel document, such as

shalllbe drawin)to scale.

The ¢oftent of the base document becomes an integral part of the arrangement drawing.

-X1 -X2 -X3 -X4 -X5 -X9
1 1
3 L+ (+5V)
12 10
6 2
L- (-5V)
6 12
16 3
M (0V)
16 16
11 9 3 14 4
(Clock)
14 10 2 5
(Transmi

Figure 85 — Example of simplified presentation of a connection diagram

Drawings

General

Requirements on base documents

site plans;
bLilding drawings;
d

mension drawings (for mechanical units),

kt)

EC

d on

ctro-

Base drawings shall show all necessary information for the preparation of arrangement
drawings for locating electrical equipment, such as:

geographical orientation points;

north-direction indicator;

location and outline of buildings, traffic areas, service networks, access facilities and site

boundaries;

outline and constructional details of rooms, cabins, corridors, openings, windows, d
etc., in plans and sectional views;

obstacles related to constructions, for example structural beams, stanchions;

the load capacity of floors or decks and any limitations on cutting, drilling or welding;

oors,
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e clearances for special installations like lifts, cranes, heating, cooling and ventilation
systems;

e hazardous areas;

e existing earthing points;

e space available and access required;
¢ limitations on fixing arrangements;

e cable routing areas;

e existing access points and transport routes;

e ehvironmental conditions.

Figune 86 shows how a base document can be applied in different arrangement drawings.

/

IEC

a) Architectural base drawing

|5 T ]
J 400 mm cable ladder

[
2
800 mm cable ladder g

ol

IEC

b) Base drawing with cable routes added

IEC

c) Base drawing with lighting installation added
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= P1 | ] P2
Workbench

IRED

| 12 | -QA1| -QB1

| 13| -QA2| -QB2

| 14| -QA3| -QB3

-T5 -QA4| -QB4

\

d) Base drawing with arrangement of switchgear and telecommunication cubicles added

8.3

Figure 86 — Example of the use of a base document

Arrangement drawings

An afrangement drawing is showing the relative or absolute logation and/or dimensio
objegts.

Obje

Cts are represented by:

e their shape or simplified outlines;

e their main dimensions; or

e b

Deta

y symbols in accordance with IEC 60617.

led information may be necessary in the'form of exact distances and/or dimensions.

hs of

The information shall be presented together with necessary information on the environment in
whiclh the objects are (to be) located-

Inforation on identification/of objects shall be included.

Tech

hical data of an object, if needed, may be shown adjacent to the symbol or outling

reprgsents the object,\see Figure 87.

that

Figure 87 — Presentation of technical data

If single objects require different mounting methods or directions, this may be specified by
presenting qualifying symbols in accordance with IEC 60617 or letter codes adjacent to the
object representation. Examples of letter codes for mounting of components are:

e H = horizontal (components mounted side by side)

e V = vertical

e F

= flush (recessed)
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e S = surface

e B = floor (bottom)

e T = ceiling (top)

e UB = mounting in false floor

e UT = mounting in false ceiling.

Letter codes for mounting methods are subject to be standardized in IEC 60617 in relation to

specific symbols by means of an application note. Some symbols refer, for example, to an
application note designated A00266 that establishes letter codes used in the above list.

If nop-standardized letter codes are used, these shall be explained in the document jor in
suppprting documentation.

J< 3 Triple-socket-outlet mounted beside telecommunication socket-outlet
1
3 Triple-socket-outlet with switcheS placed on a side wall.
}% "H" indicates horizontal mounting
H
)
LLLLs Single-pole switch and socket outlet connected to a transversing lead,
conductor mounted under surface

Two lighting outlets, one mounted in a wall with branch-off to another
mounted in the ceiling

Two switches, horizontally mounted, and a socket-outlet

IEC

Figure 88 — Examples of the use of symbols for indication mounting methods

Arrangement drawings may include representation of connections. Connecting lines shall be
clearly distinguishable from lines of the base document, and follow the rules given in 7.1.3
with the addition that curved lines may be used.

Connecting line shall show which components that are connected to each circuit and in which
order. In the case of surface mounting or when ducts and conduits are used, the actual
routing of the connection shall be shown.

Multi-phase circuits may be presented using single-line presentation in accordance with 7.1.9.
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Multiple parallel connecting lines may be represented by using simplified presentation in
accordance with 7.1.3.6.

Figure 89 shows an example of an arrangement drawing of a mounting panel of a cubicle,
while Figure 90 shows an example of an arrangement drawing of industrial plant.

-F1 -F2 -E1
| |
=X2 -Qrt

D -X3
—

-F3 -F4 -F5 -F6 -F7 -F8 -F9

-Q2 -Q3 -Q4 -Q5 -Q6 -Q7%Q8

IEC

Figure 89 — An arrangement drawing the mounting panel of a cubicle
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cortrol
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T
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IEC

Figure 90 — An arrangement drawing of an industrial plant

9 Tables

9.1 General

Each row of a table shall be clearly distinguishable from the other rows, and each column of a
table shall be clearly distinguishable from the other columns.

The kind of information presented in each column and row shall be clearly indicated. This
indication, for example a heading row or heading column, shall be provided on each page of
the presentation.

9.2 Presentation of reference designations

For presentation of reference designations and identifiers (for example terminal designation
including the reference designation, signal designations) in a table, the following rules apply:
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e Identifiers within a column of a table may be simplified presented by showing the common
initial portion (see 5.20.2) in the header for the column of the table, omitting the common
initial portion from the presentation of object identifiers in that column, see Figure 91;

e Identifiers in the column not to be preceded by the common initial portion given for that
column shall be preceded by the character “GREATER-THAN” ( > ), see Figure 91;

e Identical identifiers on successive rows within a column of a table, may be presented on
the first relevant row only, see Figure 92.

Reference Reference
designation designation
-AB
-C2 -AB1C2
-R1 Corresponds -AB1R1
-R2 to -AB1R2
-AR11 -AB1AR11
-K9 -AB1K9
>-AH2-C1 -AB2C1
>-XY|7-R9 -XY7R9
Figure 91 — Example setting the common initial portion in the table header
Refefrence Reference
designation designation
-AB1 -C2 -AB1C2
-R1 Corresponds -AB1R1
-R2 to -AB1R2
-AR11 -AB1AR11
-K9 -AB1K9
-ABZ -C1 -AB2C1
-XY71  -R9 -XY7R9
Figure 92 — Example omitting the common initial portion on successive lines
9.3 | Connection\tables
Conrlection tables provide information on:
e physical connections (internal) among components of a unit or assembly; or
ternab-amoeng Hfereptunits-orassemblesor

° hvuaioal aam e antia e (AN, ALff
p IyOI\JClI CUTITTOULIVUTTO \UI\ o ™ } GIIIUIIH A LB AY]
e physical connections (external) to one unit.

The connection points shown in the connection table shall be identified by their identification,
for example reference designation and terminal designation. The cables and objects being
connected shall be clearly identified, for example by their reference designation. Cable cores
shall be identified by their core identifier provided by the cable manufacturer, for example
core number or colour code, or by any other identifier provided for it. Additional information
may be included as required for the intended use of the document, such as:

e conductor or cable type information (for example, a recognized type designation, article or
part number, material, construction, size, colour of insulation, voltage rating, number of
conductors, other technical data);

e cable number or reference designation;
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e conductor and cable core designation;

e instruction for, or methods of, laying, routing, termination, attachment, twisting, screening,
etc.;

e length of conductor or cable.
Connection tables should be prepared by using one of the following sorting methods:

e terminal-oriented, in which the sequence of the connections presented shall be sorted in
accordance with the identification of the terminals, see Figure 93 and Figure 94;

e connection-oriented, in which the sequence of the connections presented shall be sorted
ifaccordance with the identification of the conduciors, Tor example reference designation
of the cable and the core identifier, see Figure 95.

Object Terminal Cable Core
-A4

-X1 11 -W136 -1
112 -W137 -1
13 -W137 -2
114 -W137 -3
15 -W137 -4
116 -W137 -5
17 -W136 -2
118 -W136 -3
119 -W\136 -4
:20 <W136 -5
:PE -W136 -GNYE
:PE -W137 -GNYE

Figure 93 — Example of'a terminal-oriented connection table

rermina A alolfwlo|n ool c|ale|2|e|e|x|2|2|g|a ]3] 2] ¥ ot e
Rempte | Cable | No. of
enfl des. | cores
-B4-K1 | -W136 6 1 23|45 GNYE
-B4-KX2 |-W137 7 112(3(4]|5 GNYE b

Figure 94 — Example of a connection table with remote end designations
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Cable Core Terminal Remote End Remarks
designation designation -A4-X1 -B4
-W136 -GNYE :PE -X1:PE
-1 i -X1:33
-2 17 -X1:34
-3 18 -X1:35
-4 119 -X1:36
-5 :20 -X1:37 Spare
-W137 -GNYE :PE -X2:PE
-1 112 -X2:26
-2 13 -X2:27
-3 14 -X2:28
-4 115 -X2:29
-5 116 Spare
-6 Not,eonnected

10 (

10.1

Char
funct
The
by th

-

q
. S
o td
e d
10.2

For f
stepq

10.3

tetails of the presentation shall be clearlyrelated to the objects they explain, for ex

Figure 95 — Example of a connection-oriented connection table

Lharts, graphs

General

s, graphs may be used for providing explanatery information for the understanding g
onal behaviour of a component or a system; often as addition to other document

use of:

ference designations
gnal designations
rminal designations

pscriptive text
Function charts

unction charts describing the functions and behaviour of a control system by mea
and transifiohs, see IEC 60848.

Sequence charts and time sequence charts

Sequence charts shall show the succession of operations or status of the units of a syste

f the
inds.
mple

ns of

m.

Time sequence charts shall provide information on operational or functional sequences in
relation to time and/or different operational or functional sequences related to each other,
see Figure 96.
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START-Command

Pushbutton
START -l

STOP-Command

Pushbutton
STOP

Operation
In AUTO

Emabte
STOP

Aut. operation
FORWARDS

Aut. operation

|

!

I

BACKWARDS |
i

I

]

1

|

FORWARDS
Motor STOP
BACKWARDS

[ 1]
j —

|

i

|

| ! End of cycle after
Operation cycle

i

i

STOP command

A

___ _V_ __

T
I
I
I
I
I
|

5 10 15 20 25 %80 35 40 45 50 55 60 [s]

IEQ

Figure 96 — Example of a time sequence chart

11 Structured documentation

11.1| General

IEC 81346-1 specifies how an aspect of an object can be subdivided into aspects of pther
objedts. The subdivision*can be performed recursively, thus resulting in a tree-like structure
showling how an object, i.e. aspect of an object, is constructed of others. Each node in siich a
tree-like structure\represents an object. Each object may be associated with documentation
that glescribes the object as it is.

publication utilizes how a type description of an object may be referenced from different

| h 4l s Ll 4 4
placestminetree-nKe—Sstructures:

IEC}2023 specifies how documentation can be structured based on a main document.| This

An explanation of type and occurrence of an object is provided in IEC 81346-1. An object type
represents all of objects that are identical with respect to their characteristics and behaviour.
An object occurrence represents one specific use of the object type.

In order to facilitate reuse of documentation associated with an object type, the following
items need to be considered carefully in the preparation of documents:
e Presentation of an object type at its occurrences, see 11.2;

o Referencing from the object occurrences to the documentation associated with the object
type, see 11.3;

e Metadata to be presented in the identification area of documents, see 11.4.
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11.2 Presentation of occurrences of an object type in diagrams
11.2.1 General
The presentation of an occurrence of an object type may be performed either using:

e an instance diagram of the object type; or

e asingle symbol representing the object type.

11.2.2 Using an instance diagram

An instance—diagram—-is—a——representation—of the obiect tvyne bv a simplified diagram-—where
) g ) PAid 4 Lig )

external connections are made to terminals of internal constituent objects, see Figure 97. An
instahce diagram shall be enclosed by a boundary frame in accordance with 7.1.5.

|
. —7 |
!—X‘] 2 !
| See doc. ABC123XYZ !
|

|‘.‘°. - N ~
|;$_§$_ o 5.<f0.|

Figure 97 — Example of an instance diagram of a motor starter

11.2;3 Using a single symbol
When using a single symbol, for example based on the general symbol S00060, representing

the dccurrence of the object type,“this symbol shall provide all necessary information far the
undefstanding of the diagram in~which the symbol is applied.

Figure 98 shows a symbol for the motor starter shown in Figure 97.

C1

c2 Ii——\j

IEC

Figure 98 — A symbol for a motor starter

Any terminal designation assigned to the symbol shall be designations of the terminals of the object type, and thus
be described in the underlying documentation associated with the object type. Figure 99 shows a document using
the table form of presentation for providing such a description.

The terminal designations of an object type are not necessarily identical to the designation
assigned by the manufacturer of a specific product. They constitute a neutral, manufacturer-
independent designation introduced by the designer of the complete system.
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NOTE The symbol shown in Figure 98 can also be considered as a functional description of the motor starter,
thus the terminal designations indicated are the functional terminal designations. The mapping table shown in
Figure 99 shows the mapping between the functional terminals and the physical terminals of the internal

constituent objects.

(External) Terminal

Internal constituent
object terminal

Remark

:C1 -X1:1
:C2 -X1:2
U1 -Q1:1
Vi1 -Q1:3
‘W1 -Q1:5
U2 -Q1:2
V2 -Q1:4
‘W2 -Q1:6
+ -X1:3
- -X1:4

The mapping table may be used by CAx-tools to associate the external terminal’shown at the symbols to|those
terminals to where the physical connections are made.

Figure 99 — Example of a document in table form describing the relations between
bxternal terminals of a motor starter to the internhalterminals of its components

The $ame object type may be associated with different symbols depending on the contgxt of
wherg it is represented. Figure 100 shows another symbol for the motor starter shown in
Figude 97, intended to be used in a diagramy,with single line representation. The terminal
designations shown at the symbol represent terminal groups. Figure 101 shows the table
descfibing the terminals shown in Figure 100 and the relations to terminals shown in

Figune 98 and Figure 97.

CONT

AC_IN

AUX
AC_OUT

IEC

Figure 100 — A symbol for the motor starter, for single-line presentations
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(External) Terminal (External) Terminal (Internal) constituent Remark
group object terminal
CONT :C1 -X1:1
:C2 -X1:2
AC_IN U1 -Q1:1
VA1 -Q1:3
‘W1 -Q1:5
AC_OUT U2 -Q1:2
V2 -Q1:4
‘W2 -Q1:6
AUX + -X1:3
- -X1:4
NOTE The symbol for single line presentation can be considered as a functional description of the motor
startpr, thus the terminal designations indicated are the designation of the functionakh terminal group. |This
mapping table shows the mapping between the functional terminals and the physicalnterminals of the intgrnal
consfituent objects

Fi

11.3

gure 101 — Example of a document in table form describing the relations betwe
external terminals of a motor starter to the internal terminals of its componentg

Referencing

En

When object occurrences are shown in a document,it is necessary to provide mechanisis in

order

If th
occu

NOTE| 1
object]

to easily get to the detailed description of the*corresponding object type.

e documentation follows the principles'in IEC 62023, the reference from the o

This mechanism can be supplemented with a direct reference from the object occurrence to the re
type document.

bject

rence representation to the object .type documentation may be performed by meaps of
the mpain document associated with thesebject occurrence, see Figure 102.

evant
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Occurrence
Object

%Via Reference Designations
/

— 88 —

Occurrence
Object

1)

Via Reference Designations

—

Main document\

ocument
\

Complementary

/

Main docun‘{nt\

Complementary [7]
ocument
2)

If the

3)

Referencing in accordance with IEC 62023

4)

Main docume

Cofmplementary
locument
2

4)
ommon
do ent

Explanations:

1) Referencing from the occurrence representation to the main document.
2) Referencing from the main document for an object to complementary/documents.

3) Referencing from the main document for an object to main documient of the object type applied within the first.

4) Referencing from the main document for an object to shared dogument.

Figure 102 — Referencing-in accordance with IEC 62023

documentation does not apply the main document principle, as specified in IEC 63

IEC 61082-1:2014 © IEC 2014

IEC

0023,

the reference from the object oceurrence representation to the object type documentation

shall

be performed by a direct reference to the relevant object type document, see Figure

103.
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- Occurrence S - Occurrence N
e Object AN e Object AN

\ / Occurrence
! | document

Occurrence
document

Direct referencing

Figure 103 — Direct referencing

Within the object type documentation thereiishould be no explicit references to
presgntation of occurrences of that object type

NOTE[2 Where changes are made to a single occurrence of an object type, documentation for a new objed
has to| be created.

11.4| Document metadata

IEC
the ti

2045-2. Some of these-data are presented in the identification area of the documen
le block). See also ‘Annex B.

Docn.{ments shall be associated with metadata in accordance with IEC 82045-1

Metadata of documents associated with an object type shall only be related to that o
type.| No references shall be made to objects external to the object type or to occurrenc
the oppject type:

It is Impartant to notice that any reference designations occurring in the documents ref
the d|escribed object as the top node of its tree-like structures.

EC

any

t type

and
(i.e.

bject
es of

er to

12 CAx conformance requirements

Computer-aided tools stated to be in compliance with this International Standard shall comply
with the relevant standards from the following list:

IEC 60617 for the shapes of graphical symbols for diagrams;
IEC 60848 for the preparation of sequential function charts;
IEC 61175 for the designation of signals;

IEC 61355-1 for the management of documents by means of document classification and

designation;

IEC 61666 for the identification of terminals within a system;
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IEC 62023 for the structuring of information;

IEC 62027 for the preparation of parts lists;

IEC 62491 for labelling of cables and cores

IEC 81346-1 and IEC 81346-2 for reference designations;

ISO 81714-1 for the design of graphical symbols;

IEC 81714-2 for graphical symbols;

IEC 82045 for the management of administrative data related to documents;

IEC 82079-1 for the preparation of instructions for use.
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AA

Annex A
(normative)

Construction of a symbol for an object
which does not have a symbol in IEC 60617

General rules

When the graphical symbol required is not found in IEC 60617, the symbols S00059, S00060

or SEEO6t—Tarbeappted—{seeFigure At or it may bepossibtetocreateome—from the
exist|ng ones as explained below.
S00059 S00060 S00061
Figure A.1 — The general symbols for an object in IEC 60617
Pick fa basic symbol (i.e. an existing symbol that expresses best the basic concept) and|then
compiine it with one or more appropriate supplementary’symbol.
Supplementary symbols are:
e primarily symbols in IEC 60617 explicitly~depicted as "Qualifiers" in their application glass;
ot
e apy other symbol in IEC 60617, if hecessary suitably modified in size; or
e other symbols or identifiers specified in supporting documentation.
The pupplementary symbol$s ¢an be placed inside, outside or across the basic symbo]. No
simple rule can be given, since the placement to a high degree depends on the shapes qf the
symbols, available spaceiin or around the basic symbol, etc.
Do npt overload the symbol. Limit the number of supplementary symbols to what is requirgd to
emphasise theswanted concept.
For further'guidance on the design of symbols refer to the ISO 81714-1 and IEC 81714-2,
IEC 6664F—containsrhumerous—examples—onhow-this—is—deonre—rtEC-6064++ook—ata—ecomplex

symbol and follow the links under the attribute "Applying" to see how the symbol is built from

a set

of more simple ones.

A symbol created as a combination of already existing symbols and in line with the rules given
in ISO 81714-1 and IEC 81714-2 is considered to be in accordance with IEC 60617.

A.2

Example — Miniature circuit-breaker

There is no symbol in IEC 60617 that specifically represents a miniature circuit-breaker. In
many application areas such a symbol has been requested, and it is therefore considered
useful to describe how a symbol for such a device can be constructed utilising the existing
symbols in IEC 60617.
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a) A miniature circuit-breaker is, as the term says, a small circuit-breaker. Thus the symbol

b)

c)

for a circuit-breaker, i.e. symbol S00287 in IEC 60617, can be applied. By using

this

symbol, however, it is not possible to distinguish between a “normal” circuit-breaker and a
miniature circuit-breaker by the graphical symbols. The symbol for a miniature circuit-

breaker will then be as shown in Figure A.2.

X

S00287
Circuit-
breaker

Figure A.2 — Miniature circuit-breaker shown
with the symbol for a circuit-breaker

The main function of a miniature circuit-breaker is that it shall\Open (i.e. break) the ¢
which it is located. The main concept is switching. The general symbol for a swif
00227. However, a miniature circuit-breaker shall tripdautomatically, and IEC 6
bntains a qualifying symbol for indicating an automatic tripping function, i.e. sy
00222 in IEC60617. This symbol may therefore &e applied in addition to the ge
vitch symbol, and the symbol assembly will be as shown in Figure A.3.

=

O NO W

S00227 S00222
Switch, Automatic
general tripping
symbol function

Figure/A.3 — Miniature circuit-breaker shown with the general
symbolfor a switch qualified with the symbol for automatic tripping

This symbal does not exactly indicate that the breaker has a circuit-breaker functi
ohly shows that the breaker has an automatic tripping function.

Anether alternative would be to use the symbol for a circuit-breaker as the base sy

ircuit
ch is
0617
mbol
neral

bn. It

mbol

instead of the general symbol for a switch (breaker), see Figure A.4, then illustrat
circuit-breaker with automatic tripping.

ng a
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SRR

S00222
S00287 .
Se Automatic
Circuit- L
tripping
breaker .
function

Figure A.4 — Miniature circuit-breaker shown with the symbol
for a circuit-breaker qualified with the symbol for automatic tripping

d) The operating mechanism of a miniature circuit-breaker is basedcon two tripping
mechanism, one based on a thermal effect, and one based on an electromagnetic effect.
In order to illustrate a breaker based on these two mechanisms, thé\deneral symbol|for a
vitch (breaker), i.e. S00227, can be used as a base. The qualifying symbol indicating the
ermal effect, i.e. S00120, and the qualifying symbol indjcating the electromagnetic
fect, i.e. S00121, can then be added, see Figure A.5.

® = v

gev(l)tzczh? S00120 S00121
enera‘l Thermal Electromagnetic
gsymbol effect effect

Figure A.5 — Miniature-circuit-breaker shown with the general symbol for
a switch qualified with the symbols for thermal and electromagnetic effects

hother alternative-would be to replace the general switch symbol, i.e. S00227, as used in
ternative d) with'the symbol for a circuit-breaker, i.e. S00287. The symbol assembly] may
dok somewhat.overloaded, see Figure A.6.

L >

1 + 5+ Lg 2
S00287 S00120 S00121

Circuit- Thermal Electromagnetic

breaker effect effect

Figure A.6 — Miniature circuit-breaker shown with the symbol for
a circuit-breaker qualified with the symbol for thermal and electromagnetic effects
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A.3 Example — miniature circuit-breaker with an RCD (Residual Current
Device)

A miniature circuit-breaker can also be combined with an RCD. In such cases it will be a need
to also illustrate this functionality by the symbol.

a) Use the symbol designed in alternative d) above, add the qualifying symbol indicating the
earth fault current, i.e. S00333, see Figure A.7, thus illustrating a miniature circuit-breaker
that is also tripping on earth fault currents.

Che o et

gev?tch S00120 S00121 S00333
enera’l Thermal Electromagnetic Earth fault
gsymbol effect effect current

Figure A.7 — Symbol for a miniature circuit-breaker.with an RCD, version 1
b) Use the symbol designed in alternative d) above, add a qualifying symbol telling aboyt the
additional tripping mechanism. An RCD is actually)a protection device tripping when the
spm of the currents flowing through the device.isthigher than a pre-set value. The tripping
ig actually based on a difference in the «currents. Therefore, a qualifying symbal for
differential current, i.e. S00331, could be added, see Figure A.8.

+ J% 0+ o=

§00227

Switch S00120 S00121 S00331
enera’I Thermal Electromagnetic Differential
gymbol effect effect current

Figure”A.8 — Symbol for a miniature circuit-breaker with an RCD, version 2

c) A third possibility is to apply the letter symbol for current, indexed with the letter symbol
fordifference—Thetettersymbuots—shattbeimaccordance with HEC 66027 =and+S6-3+1, see

Figure A.9.
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A4

IEC 60617-DB does not contain a symbol representing an RCD andah RCM. Following
princ

RCD

$00227 IEC 60027, IEC 60
Switch, '?r?e?rggl Electsrg(r?t:a2 1net'c No. 67 027,
eneral gneti 1SO 31 No

elrecCtl elfeCl NO. 5_1 30406

symbol

Figure A.9 — Symbol for a miniature circuit-breaker with an RCD, version.3

Example — RCD (residual current device) / RCM (residual monitoring
device)

ples shown in A.1, A.2 and A.3, the following symbol assembly, may be achieved:

N RCD shall provide an opening of the circuit in which\it is located when the sum g

xample of a symbol for an RCD based on the symbpls shown in Figure A.9

IEC 60027,

smtigozgeral No. 67 IEC 60027,

-9 ISO 80000-6, No. 5.0406
symbol No. 6-1

Figure A.10 — Example of a symbol for an RCD

CM

RCM-shall not provide any opening of the circuit in which it is located. The RCM
ptoyvide’ an audible and visible signal. It is therefore natural to use the general sy

the

A f the
clirrents passing through the RCD differs from a<{preset value. Figure A.10 shows an
e

shall
mbol

SP0059 as a base and add qualifying symbols indicating a signal lamp, i.e. S009

55, a

buzzer, i.e. S00973 and the additional information on differential currents see Figure A.11.

S00965 IEC 60027,
S00059 Signal lamp, S00973 No. 67 IEC 60027,
Object general Buzzer ISO 31, No. s.0406
symbol No. 5-1

Figure A.11 — Example of a symbol for an RCM

H L+ AT aw]
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A.5 Example - PLC

Figure A.12 shows examples of a specific presentation of symbols for a PLC (Programmable
Logical Controller). The symbols show the PLC in detached presentation, with different parts
presented on individual pages.

-K1
PLC TYPE XYZ

00.01 /5A5
LOCK MOTOR

00.02 /8.A6
RELEASE MOTOR

00.03
Spare

-KA1 -K1

00.04
Spare

00.01  /3.A3 00.02  /3.A3
LOCK MOTOR RELEASE MOTOR

00.05
Spare EE.19 EE.20
DO DO

00.06
Spare

01
02

00.07
Spare

00.08
Spare

101
102

51-T3;L+

51-T3;L- =

PAGE 2 PAGE 5 PAGE 8
ZONE A3 ZONE A5 ZONE A6

IEC

The example is intended to show how symbols can be constructed in accordance with this standard and introduced
in the documentation. It does not intend to regularise the graphical design of symbols illustrating a PLC.

Figure A.12 — Symbols for a PLC

The general symbol S00059 is used as a basis. Each channel is represented by a line inside
the symbols together with the internal PLC addresses 00.01, ..., 00.08. An additional text
illustrates the function related to the each channel (for example "LOCK MOTOR"). Cross
references between different presentations of the channels are given (for example "/5.A5").
Further information on the operand (ex. "EE.19") and the kind of signal (ex. "DO",
abbreviation for Digital Output) are given within the symbols only representing a channel.
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In order for the reader to understand the symbols a complete description shall be given in the
document or supporting documentation.

Figure A.13 shows an example of a circuit diagram applying a symbol for a PLC.

g
=
S [ P
a0 L] 8
Y] =
g &
55 3§
S [ ] 2 | 58
10 x et
© ru 8 S5
3 S | g8
1 EO
- o
70 4]
0oc | = c%
g
[e]
o s
012 %
?@ g5
[h'4
o1t ' [zov
i S
>_
- X
@3 8
c =
v o
=)
-8 1
4 gor 8 o
“I—D 2] 5 [
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Figure A.13 — A circuit diagram with a symbol of a PLC

IEC
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Annex B
(informative)

Document management information and title blocks

B.1

Presentation of document management information

A title block shown in the identification area on a document page includes for example
information in accordance with the metadata element names defined in IEC 82045-2, see

Table-B--
Table B.1 — Metadata element names
No. | IEC 82045-2 | 1SO 7200 Metadata identifier Name in ISO 7200 Label in the title|block
(M) = mandatory example
1 2 5.1.3 Documentld Identification number (M) _|Document Id
2 4 5.1.4 Revisionld Revision index Rev.
3 11 5.1.6 DocumentPartld Eshi)gment/sheet number Page number
4 106 5.3.10 RepresentationNumberOfP | Number of pages Number of pages
ages
4a --- --- --- --- gontinuing page (sge Note
5 53 5.1.5 ReleaseDate Date of issue Release date
6 5 5.1.8 LanguageCode L'anguage code Lang.
7 67 - ReferenceObjectld --- Object designation
8 19 - 5DocumentCIassIdIE06135 --- DCC
9 11 5.1.6 DocumentPartid Segment/sheet number Page counting numpber
(IEC 61355)
10 18 5.3.6 DocumentClassName Document type (M) (Document kind)
11 12 5.2.2 Title Title (M) (Title)
12 86 5.1.2 OrganizationOwner Legal owner (Owner organizatiop)
13 30 5.312 OrganizationalUnit Responsible department Responsible depariment
14 --- 5.373 --- Technical reference Technical reference
15 36 5.3.5 CreatorName Creator (M) Created by
16 48 5.3.4 ApprovedByPerson Approval person (M) Approved by
17 69 - Projectld - Project Id
18 95 - OrganisationCustomer - Customer
19 70 --- ProjectName --- Project name
20 81 --- SupersedingDocumentld --- Replacing
21 79 --- BasedOnDocumentld --- Based on
22 80 --- BasedOnDocRevisionld --- (Based on)
NOTE 1 The metadata element names are language independent unambiguous identifiers which are not to be

translated into other languages.
NOTE 2 Names of labels may be presented in abbreviated form or omitted if the context is clear.

NOTE 3 *“Continuing page” can
sequentially.

be used optionally instead of “Number of pages” if the numbering is not done
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B.2

— 99 —

Example of the layout of a title block

Figures B.1 and B.2 show an example of the arrangement of document-related information in
a title block for size A3 pages, based on the examples given in ISO 7200. The numbers in
parenthesis shown in Figure B.1 refer to the information listed in Table B.1.

The examples shown in the figures are intended to show how document management
information may be introduced in the title block of a technical document. It does not present
all information necessary for document management, nor does it intend to regularise the
graphical design of title blocks.

T IEC

Figure B.2 — Example of a filled-in title block

Respgnsible department| Technical reference Document designation
(13) (14) (10) (7) (8)(9)
Created by Document ID
(12) (15) (11) )
Approved by Rev. [ Releasé date | Lang. | Page
(16) (2) (5) (6) [(B)4)
Possible extension for example to the left:
Project ID o
(7)
Replacing
Based on (1 9)
(21) (22)
T IEC
Figure B.1 — Example of the arrangement of information in a title block
Respgnsible department| Technical reference Document designation
ENG1-4 Circuit diagram =G1K1&EFS/MA
Created by Pumping of supply water Bocument 1>
ABC Company C. Name Control X1-Y2-123456-78
Approved by Rev. | Release date | Lang. | Page
A:Name A |2004-07-15| en |14/27
Extension to the left:
Project ID o
WSS-95-123
Replacing
XYZ Company
Based on Water Supply North
X1-Y2-123456-100-C

Other document related information (like copyright note, CAD software and version used,
archive reference) can be presented, outside the title block, in one of the identification areas,
see Clause B.3.
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B.3 Examples of the location of identification areas

Figure B.3 shows examples of possible locations of identification areas and a possible title
block (TB) related to different page sizes and orientations.

A4 A4
A4
§ TB ] B ; TB
A3
TB
>A3

Figure B.3 — Examples of locations of
identification areas and possible title blocks
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Annex C
(informative)

Document kind designations and content of information

Table C.1 lists basic and specific document kinds dealt with in this International Standard
together with a short description and information on their content of information. Reference to
the relevant clause is provided as well as the document kind classification code (DCC) in
accordance with IEC 61355-1.

It is ’l;ecommended to use only these document kind designations and specify the objgct to
whicl it applies, and/or the purpose for which it is prepared or generated separately~in the
document title.

EXAMPLE

e Al“network map” is an “overview diagram” for the object “network”. A map is used as pas€ document — [this is
h¢wever not of importance for the document kind’s designation.

e Al“cable routing drawing” is an “arrangement drawing” for the object “cabling system” and the task “laying of
cbles”.

Tabl¢ C.2 shows a non-exhaustive list of document designations in use. Recommended
replacements are shown.
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Table C.1 — Recommended document kind designations (7 of 2)

Document kind Subclause DCC Description and content of information
designation
Overview diagram 7.2 _FA Diagram providing a comprehensive view of an object with a
EB low degree of detailing [3.3.1]
- Mandatory:
e  Graphical symbols representing the objects
e Main interrelations or connections
e Designations and references to more detailed documents
Opfiionar:
e Location information
e  Parts of process flow diagrams
. Implementation dependant information, elg.“technica
data, measuring points
. Explanatory information, such as data en supply and
service limits
Function diagram 7.3 _FF Diagram providing information on-thé functional behaviouf of
a system [3.3.2]
Mandatory:
. Graphical symbols<or,objects representing functions
. Graphical symbols representing functional connectiofs or
interrelations
e Interfacederminals and designations
e Signal designations
Optional:
e (Reference designations
> Terminal designations
¢ Address information (software)
e Explanatory information
Circyit diagram 7.4 “FS Diagram providing information on the circuitry of an objec}
[3.3.3]
Mandatory:
e  Graphical symbols representing the objects
e  Graphical symbols representing the connections amgng
objects
. Reference designations
e Terminal designations
e Signal level conventions (applicable to logic signals)
. Information necessary to trace paths and circuits (signal
designations, location references)
e  Supplementary information necessary for the

undaerstanding or runctions

Optional:

. Technical data

. Reference to other documents

. Information on wiring performance
. Cable and cable core identification
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Table C.1 (2 of 2)

Document kind Subclause DCC Description and content of information
designation
Connection diagram 7.5 _MA Diagram providing information on the physical connections
MB among components or units [3.3.4]
- Mandatory:

. Conductor or cable type information (e.g. recognized type
designation, catalogue or part number, material,
construction, size, insulation, voltage rating, colour,
number of conductors, other technical data)

. Reference designation or conductor or cable number

e Identification or representation of the connected\objefts
(e.g. reference and/or terminal designation)

Optional:

e Instruction for or methods of laying, routing, terminat|on,
attachment, twisting, screening, eté.

. Length of connection

. Signal designation and/or teChhical data about the signal

e  Special classification or information

Arranigement drawing 8.3 _LD Drawing providing information on the relative or absolute
LH location of objects [3.3.7%]
_LU Mandatory:
- . Simplified-shapes or symbols of objects

. Referenice‘designations or other identifications of objects

. Distances

Optionak:

. Main dimensions of objects

. Symbols for cables and conductors

. Indication of reference points

e Technical data

. Installation instructions

Conrjection table 9.3 _MA Table providing information on the physical connections
MB among components or units [3.3.8]
- Mandatory:

. Conductor or cable type information (e.g. recognized|type
designation, catalogue or part number, material,
construction, size, insulation, voltage rating, colour,
number of conductors, other technical data)

. Reference designation or conductor or cable number

. Identification or representation of the connected objects
(e.g. reference and/or terminal designation)

Optional:

. Instruction for or methods of laying, routing, termination,
attachment, twisting, screening, etc.

e Length of connection

e Signal designation and/or technical data about the signal

e Special classification or information

Sequence chart 10.2 _FF Chart providing information on the succession of operations or

status of the units of a system [3.3.9]

Time sequence chart 10.2 _FF Sequence chart with the time axis plotted to scale [3.3.10]
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Table C.2 — Current document kind designations and replacements (71 of 2)

Current document Recommended DCC Description
kind designation document kind
designation

Single-line diagram Overview diagram _FA Overview diagram using single-line presentation for
the polyphase circuits.

A system diagram in which the polyphase links are
represented by their equivalent single line.
(IEC 60050-601:1985: definition 601-02-04)

Network map Overview diagram _FA Overview diagram showing a network on a map, for
example-generating-and-transforming-statiensgnd
power lines, telecommunication equipment and
transmission lines.

Topdlogical diagram of | Overview diagram _FA The graphical representation of the network

a nefwork topology. (IEC 60050-603:1986: definition 603-D2-
05)

Systém diagram Overview diagram _FA A topological representation of a’system in whi¢h
the information content depends on a specific
requirement. (IEC 60050:601:1985: definition 6p1-
02-01)

Systém operational Overview diagram _FA A system diagram répresenting a particular

diagfam operational condition. (IEC 60050-601:1985:
definition 601:02-02)

Threg-phase system Overview diagram _FA Overview,diagram using multi-line presentation|for

diagfam the polyphase circuits.

A _diagram of a three-phase system in which all
phases and neutral conductors are each
represented by separate lines. (IEC 60050-
601:1985: definition 601-02-03)

Voltdge map Overview diagram AFA Consistent presentation of the voltages at the major
nodes of a network under specified operating
conditions. (IEC 60050-603:1986: definition 603-04-
24)

Block diagram Overview diagram _FA Overview diagram predominantly using block
symbols

_FB

Fundtion chart Function diagram _FF Chart describing the functions and behaviour of a
control system, using steps and transitions (segq
also IEC 60848)

Equiyalent-circuit Function diagram _FF Function diagram providing information on an

diagifam electric and/or magnetic behaviour model of an
object [3.3.5]

Logi¢-function diagram | Function diagram _FF Function diagram that predominantly uses symbols
for binary logic elements [3.3.6]

Termjinal function Circuit diagram _FS Circuit diagram for a functional unit in a simplifijed

diagrnam form of presentation showing the terminals for fhe

’I interface connections and a description of the
internal behaviour.

Terminal connection Connection diagram _MA Connection diagram for connections internal and/or

diagram external to terminals

Unit connection Connection diagram _MA Connection diagram for connections within a unit.

diagram

Interconnection Connection diagram _MA Connection diagram providing information on the

diagram MB physical connections among different units.

Cable diagram Connection diagram _MB Connection diagram providing information on cables

between and among various objects.
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Table C.2 (2 of 2)

Current document Recommended DCC Description
kind designation document kind
designation

Site plan Arrangement drawing _LD Base document for an arrangement drawing

(base document for showing the location, in relation to “setting-out-

electrical installation) points”, of construction works, service networks,
and roadwork and information on landscape, means
of access and general layout of site
(Requirements see 8.2)

Eartriir‘.g Hagram ArraRgement-drawing —B Arrangermont-drawirg-ofanr-oarthing-system-

Installation diagram Arrangement drawing LD Arrangement drawing showing the location of
components of an electrical installation together

-LH with connections
Cablg routing drawing Arrangement drawing _LD Arrangement drawing on which the\location of dable
tunnels, trays, ducts, trunking systems, supports
_LH etc. are presented.
Earthing drawing Arrangement drawing _LD Arrangement drawing shewing the location of
LH components of an earthing system
Earthing plan Arrangement drawing _LD Arrangement drawing showing the location of
LH components of anjearthing system
Instajlation drawing Arrangement drawing _LD Arrangement drawing showing the location of
LH components of an electrical installation
Instajlation plan Arrangement drawing _LD Atrangement drawing showing the location of the
LH components of an installation

Building drawing Arrangement drawing _LH Base document for an arrangement drawing

(basg¢ document for showing the ground-plan and sectional views of a

electrical installation) building together with information important for
electrical installation
(Requirements see 8.2)

Assembly drawing Arrangement drawing _LU Arrangement drawing representing the spatial
position and shape of a group of assembled pafts,
normally to scale

Termlinal connection Connection table _MA Connection table providing information on the

list physical connections internal and/or external to
terminals

Termlinal connection Connection table _MA Connection table providing information on the

table physical connections internal and/or external to
terminals

Unit fonnection.ist Connection table _MA Connection table providing information on the
physical connections within a unit.

Unit fannection table Connection table _MA Connection table providing information on the
phyeinal connections—withinaunit

Interconnection list Connection table _MA Connection table providing information on the
physical connections among different units.

Interconnection table Connection table _MA Connection table providing information on the
physical connections among different units.

Cable list Connection table _MB Connection table providing information required for
laying of cables among objects

Cable table Connection table _MB Connection table providing information required for

laying of cables among objects
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

I’ETABLISSEMENT DES DOCUMENTS UTILISES
EN ELECTROTECHNIQUE -

Partie 1: Regles

2014

AVANT-PROPOS

La] Commission Electrotechnique Internationale (IEC) est une organisation mondiale de ‘pormali
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC), L'IEC

objet de favoriser la coopération internationale pour toutes les questions de normalisation.dans les don
de| I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités —publie des N
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibl
puplic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée
comités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut participe
organisations internationales, gouvernementales et non gouvernementales, encliagison avec I'lEC, parti
égplement aux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation
selon des conditions fixées par accord entre les deux organisations.

Lep décisions ou accords officiels de I'l[EC concernant les questions techniques représentent, dans la nj
du| possible, un accord international sur les sujets étudiés, étant donné/que les Comités nationaux dg
interessés sont représentés dans chaque comité d’études.

Lep Publications de I'lEC se présentent sous la forme de recommandations internationales et sont ag
comme telles par les Comités nationaux de I'lEC. Tous les €fforts raisonnables sont entrepris afin qud

I'éyentuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

D4gns le but d'encourager l'uniformité internationale, les*Comités nationaux de I'lEC s'engagent, dans tg
mgsure possible, a appliquer de fagon transparente |€s Publications de I'lEC dans leurs publications nati
et|régionales. Toutes divergences entre toutesi'Rublications de I'lEC et toutes publications national
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indéper
fodrnissent des services d'évaluation de~conformité et, dans certains secteurs, acceédent aux marqu
cophformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifi
ingépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.

Adcune responsabilité ne doit’ étre imputée a I'lEC, a ses administrateurs, employés, auxiliair
mgndataires, y compris ses experts particuliers et les membres de ses comités d'études et des C
nationaux de I'lEC, pour‘teut préjudice causé en cas de dommages corporels et matériels, ou de tout
dommage de quelque.hature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris le
de] justice) et les dépenhses découlant de la publication ou de I'utilisation de cette Publication de I'lEC
todite autre Publication de I'lEC, ou au crédit qui lui est accordé.
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L'dttention esf\attirée sur les références normatives citées dans cette publication. L'utilisation de publidations

référencéesiest obligatoire pour une application correcte de la présente publication.

L’gttention\est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuven
I’opjet de“droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels

t faire
droits

de|brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 61082-1 a été établie par le comité d'études 3 de I'lEC:
Structures d'information, documentation et symboles graphiques.

Elle a le statut d'une norme horizontale conformément au Guide 108 de I'lEC.

Cette troisiéeme édition annule et remplace la deuxiéme édition parue en 2006. Cette édition
constitue une révision technique et inclut les principales modifications techniques suivantes:

a)
b)

c)

inclusion de regles de présentation pour les interconnexions sans fil

description de cas exceptionnels pour I'application de régles pour le positionnement des

désignations de référence dans les schémas

correction d'erreurs et mise a jour des références normatives
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d) harmonisation des définitions par rapport aux publications référencées.

Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote
3/1189/FDIS 3/1196/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette norme.

Une [Tiste  de toutes les parties de la serie IEC 61082, publiees sous le titre geperal
Etablissement des documents utilisés en électrotechnique, peut étre consultée sur le sitg web
de I'lEC.

Cettd publication a été rédigée selon les Directives ISO/IEC, Partie 2.

Le comité a décidé que le contenu de cette publication ne sera pas modifie avant la daje de
stabilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch” dans les données
relatives a la publication recherchée. A cette date, la publication sera

e rgconduite,

e supprimée,

e rgmplacée par une édition révisée, ou

e amendée.

IMPORTANT - Le logo "colour inside” qui’se trouve sur la page de couverture de cptte
publ|cation indique qu'elle contient des couleurs qui sont considérées comme util¢s a
une bonne compréhension de son contenu. Les utilisateurs devraient, par conséqugnt,

impr

mer cette publication en utilisant une imprimante couleur.
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INTRODUCTION

L'IEC 61082-1 traite de la présentation des informations dans les documents. Une partie de
ces informations est décrite dans d'autres normes internationales. La Figure 1 donne une vue
d'ensemble des relations qui existent entre certaines de ces normes.

IEC 61666
IEC 61175 e
. . Identification of
Designation of . o
- terminals within a
signals

system

Designation Symbols
IEC 81346 ISO/IEC 81714
Structuring principles Design of
and graphical
Teference designations ( Symbols ]

IEC 60617

ISO 14637
Graphical symbols
for diagrams

Graphical symbols
for diagrams

Documentation rules

IEC 61355

IEC 62023

Classification and Structuring of (BC 820451
] . L . Document
designation of technical information
. management
documents and documentation
Preparation of documents
Ve
PrleE (;?a(iii?of PrleE (;?;ti%?\zof \EC 62027 IEC 82079 S IS?) 5I807 d
P . P . Preparation of Preparation of ymbo's an
sequential documents used in . ) . ; conventions for
: object lists instructions
\_ function charts electrotechnology flowcharts

Data organisation

IEC 82045-2

Meta data

1ISO 10303-210, -212
STEP data model

IEC 61360

Data element
types

Légende

Anglais

Francgais

Designation

Désignation

IEC 81346 Structuring principles and reference
designations

IEC 81346 Principes de structuration et
désignations de référence

IEC 61175 Designation of signals

IEC 61175 Désignation des signaux

IEC 61666 Identification of terminals within a
system

IEC 61666 Identification des bornes dans le
cadre d’un systéme

Symbols

Symboles

ISO/IEC 81714 Design of graphical symbols

ISO/IEC 81714 Création de symboles graphiques
utilisables

IEC 60617 Graphical symbols for diagrams

IEC 60617 Symboles graphiques pour schémas
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Anglais

Frangais

IEC 14617 Graphical symbols for diagrams

IEC 14617 Symboles graphiques pour schémas

Documentation rules

Regles de documentation

IEC 61355 Classification and designation of
documents

IEC 61355 Classification et désignation des
documents

IEC 62023 Structuring of technical information
and documentation

IEC 62023 Structuration des informations et de
la documentation techniques

IEC 82045-1 Document management

IEC 82045-1 Gestion de documents

Preparation of documents

Préparation de documents

IEC 60848 Preparation of sequential function
charts

IEC 60848 Etablissement des diagrammes
fonctionnels en séquence

IEC 61082 Preparation of documents used in
electrotechnology

IEC 61082-1 Etablissement des documents.
utilisés en électrotechnique

IEC 62027 Preparation of object lists

IEC 62027 Etablissement des listes d’gbjets

IEC 82079 Preparation of instructions

IEC 82079 Etablissement des instructions
d’utilisation

ISO 5807 Symbols and conventions for
flowcharts

ISO 5807 Symboles et conventions applicables
aux organigrammes d'analyse

Data organisation

Organisation des données

IEC 82045-2 Meta data

IEC 82045-2 Métadonnées

ISO 10303-210, -212 STEP data model

1ISO 10303-210; -212 Modéle de données STEP

IEC 61360 Data element types

IEC 61360 Types d'éléments de données

Les
régle

Figure 1 — Vue d'ensemble.des normes relatives
a la présentation des informations dans les documents

bxemples donnés dans la présente partie de I'|EC 61082 sont destinés a illustrer
donnée et ne sont pas nécessairement représentatifs de documents complets.

une
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I’ETABLISSEMENT DES DOCUMENTS UTILISES
EN ELECTROTECHNIQUE -

Partie 1: Regles

1 Domaine d’application

La présente partie de I'lEC 61082 définit des regles générales et sert de guide _popr la
prése¢ntation des informations dans les documents et définit des régles particuliéres.pour les
schémas, les dessins et les tableaux utilisés en électrotechnique.

Les rlegles et les lignes directrices pour tous les types de présentations audio,\widéo ou tactile
sont pxclues de la présente partie de I'lEC 61082.

Cettg norme horizontale est essentiellement destinée a l'usage des Comités d'études daps la
préparation des normes, conformément aux principes établis dansde"Guide 108 de la CEI.

Une des responsabilités d'un comité d'études est, partout olileela est possible, de se servir
des hormes horizontales lors de la préparation de ses publications. Le contenu de [cette
normie horizontale ne s'appliquera pas, a moins qu'il nessoit spécifiquement désigné ou ipclus
dans|les publications concernées.

2 Références normatives

Les documents suivants sont cités en référence de maniére normative, en intégralité qu en
parti¢, dans le présent document et sont indispensables pour son application. PO} les

références datées, seule |'édition citée s’applique. Pour les références non datéep, la
dernigre édition du documenty.(de référence s’applique (y compris les éve
amendements).

tuels

IEC 60027 (toutes les parties), Symboles littéraux a utiliser en électrotechnique
IEC 60375, Conventions concernant les circuits électriques et magnétiques
IEC 60757, Code de désignation de couleurs

IEC 60617, Symboles graphiques pour schémas. Disponible a I'adrgsse:
<http}://std-iec.ch/iec60617>

IEC 60848, Langage de spécification GRAFCET pour diagrammes fonctionnels en séquence

IEC 61175, Systémes, installations, appareils et produits industriels — Désignation des
signaux

IEC 61286, Technologie de l'information — Jeu de caracteres graphiques codés pour emploi
dans [I'établissement de documents utilisés en électrotechnique et pour échange de
I'information

IEC 61293, Marquage des matériels électriques avec des caractéristiques assignées relatives
a l'alimentation électrique — Prescriptions de sécurité
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IEC 61355-1:2008, Classification et désignation des documents pour installations
industrielles, systemes et matériels — Partie 1: Régles et tableaux de classification

IEC 61666, Systémes industriels, installations et appareils, et produits industriels -
Identification des bornes dans le cadre d’un systéme

IEC 62023, Structuration des informations et de la documentation techniques

IEC 62027, Etablissement des listes d’objets, y compris les nomenclatures de composants

des dables et des conducteurs isolés

IEC 81346-1, Systemes industriels, installations et appareils, et produits, industrigls —
Prindipes de structuration et désignations de référence — Partie 1: Regles de base

IEC $1714-2:2006, Création de symboles graphiques utilisables dans la documentation
technique de produits — Partie 2: Spécification pour symboles graphiqties sous forme adaptée
a l'ordinateur, y compris les symboles pour bibliotheque de références, et exigences reldtives
a leur échange

IEC 82045-1:2001, Gestion de documents — Partie 1: Principes’et méthodes

IEC $2045-2, Gestion de documents — Partie 2: Fléments de métadonnées et modéle
d'infarmation de référence

IEC $2079-1, Etablissement des instructions d Utilisation — Structure, contenu et présentation
— Partie 1: Principes généraux et exigences:détaillées

ISO 128-22, Dessins techniques — :Principes généraux de représentation — Partid 22:
Conventions de base et applications_pour les traits de rappel de cote et traits de référenc

)

ISO 128-30, Dessins technigues — Principes généraux de représentation — Partid 30:
Conventions de base pour l€svues

ISO 2594, Dessin de batiment — Méthodes de projection

ISO 3098-5, Docuimentation technique de produits — Ecriture — Partie 5: Ecritureé en
conception assistée par ordinateur de l'alphabet latin, des chiffres et des signes

ISO $455; Dessins techniques — Echelles

ISO 5456-2, Dessins techniques — Methodes de projection — Partie 2: Representations
orthographiques

ISO 5457:1999, Documentation technique de produits — Formats et présentation des éléments
graphiques des feuilles de dessin

ISO 80000 (toutes les parties), Grandeurs et unités

ISO 81714-1, Création de symboles graphiques a utiliser dans la documentation technique de
produits — Partie 1: Regles fondamentales
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3 Termes et définitions

Pour les besoins du présent document, les termes et définitions suivants s'appliquent.

NOTE L'Annexe C donne des informations supplémentaires sur les différentes sortes de documents.
3.1 Termes fondamentaux

3.1.1

document
quantité d'informations fixe et structurée destinée a étre percue par les personnes et qui peut
étre jeree et echangée comme un tout entre utiisateurs et sysStemes

Note 1 a I'article: Le terme document n'est pas réduit a sa signification au sens légal.

Note 3 a l'article: Un document peut étre désigné selon le type d'information et la forme de'présentatiop, par
exemple schéma d'ensemble, tableau de connexion, diagramme fonctionnel.

[SOURCE: ISO/IEC 8613-1:1994, 3.58, modifiée — Les notes 1 et 2.a l'article onj été
ajoutges.]

3.1.2
sorte de document
type [de document défini en fonction du contenu de ses ‘informations et de la forme de
présgntation spécifiés

Note 1 a l'article: Quelquefois, le terme type de document est uatiliseé pour le méme concept.

[SOYRCE: IEC 61355-1:2008, 3.6]

3.1.3
documentation
ensemble de documents sur un sujet denné

Note 1 a I'article: Ce terme peut couvrir, des documents techniques, commerciaux, ou autres.

Note 4 a l'article: Le terme sujet peuf'se référer a des objets au sens de la norme IEC 81346 ou a d’autres ¢ntités
a traiter.

Note 3 a l'article: Une documentation peut étre constituée de documents, de documents composifes et
d’ensgmbles de documeptis,

Note 4 & I'article: Le nombre et la sorte de documents dans une documentation peuvent différer selon I'obje¢tif.

[SOYRCE: IEC) 61355-1:2008, 3.5]

3.1.:'
bas 8
ensemble de données organisées conformément a une structure conceptuelle décrivant les

caractéristiques des données et les relations entre leurs entités correspondantes, supportant
un ou plusieurs domaines d'application

[SOURCE: ISO/IEC 2382-1:1993, 01.08.05]

3.1.5

lien hypertexte

lien actif entre un emplacement dans une présentation et un autre emplacement dans la
méme présentation ou dans une autre présentation

Note 1 a l'article: Un lien hypertexte est actif uniquement lorsque la présentation du document est gérée par un
ordinateur.
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Note 2 a I'article:

3.1.6

objet
entité considérée dans le processus de développement, de mise en ceuvre, d’'usage et
d’élimination

Note 1

Le lien hypertexte implique qu'un utilisateur peut activer le lien pour arriver a un autre point.

a l'article: L’objet peut faire référence a une "chose” physique ou non physique, c’est-a-dire tout ce qui
peut exister, existe ou a existé.

Note 2 a I'article: L’objet est associé a des informations.

[SOU

3.1.7

désignation d'objet

ident

Note 1
nom.

[sou

3.1.8

désignation de référence

ident
cons

[SOU

3.1.9

désignation de référence a niveau unique

désig
cons

Note
d’obje

[SOU

3.1.1

ensejmble de désighations de référence

ense
ident

[sou

ficateur d’un objet spécifique dans un contexte donné

a l'article: Exemples de telles désignations: désignation de référence, numéro.de type, numéro de

RCE: IEC 61355-1:2008, 3.13]

ficateur d'un objet spécifique formé en fonction du,systéme dont cet objet est un élé
ituant, basé sur un ou plusieurs aspects de ce systeme

RCE: IEC 81346-1:2009, 3.11]

nation de référence assignée ehfonction de I'objet dont I'objet spécifique eg
ituant direct

a l'article: Une désignation_de" référence a niveau unique n’inclut pas de désignations de réfé
s de niveau supérieur ou inférieur.

RCE: IEC 81346-1:2009, 3.12]
0

mble d'autmoins deux désignations de référence assignées a un objet dont au moins

série,

ment

t un

rence

une

3.1.1
prod

fie 'objet’'sans ambiguité
REE: IEC 81346-1:2009, 3.14]
1

uit

résultat recherché ou réalisé d’un travail ou d’'un processus naturel ou artificiel

[SOURCE: IEC 81346-1:2009, 3.6]

3.1.1

2

composant
produit utilisé comme partie d’un produit assemblé, systéme ou installation industriel

[SOURCE: IEC 81346-1:2009, 3.7]
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Termes liés aux formes de présentation des informations

forme de dessin
présentation d'informations utilisant un moyen graphique

3.2.2

forme imagée
présentation des informations utilisant des images ou des représentations géométriquement
absolues quelle que soit la perspective réelle utilisée

2014

Note

3.2.3
form

a l'article:  Les formes imagees peuvent étre bi ou tridimensionnelles.

rédactionnelle

présgntation des informations utilisant des mots et des signes numériques

3.2.

desslin

prés
I'éch

3.2.5
sché
prés
d’'un

3.2.6
diag
grap

ntation utilisant principalement la forme de dessin en représentant, généralems
blle, les objets et leur position relative les uns par rapport aux;autres

ma
ntation utilisant principalement la forme de dessin,et montrant les fonctions des o
systéme et leurs relations a 'aide de symboles gtaphiques

ramme
hique

présgntation utilisant principalement lavforme de dessin et exprimant la relation

plusi

[sou
coorq

3.2.7
table
liste

burs grandeurs, opérations ou états’variables

RCE: [1SO 10209-1:1992, 21, modifiée — "generalement dans un systemg
onnees" a été supprimé “gpérations ou états variables" a été ajouté.]

au

présgntation danstlaquelle l'information est présentée en lignes et en colonnes

Note

Note 2

a l'articlé: ) Une liste est une sorte particuliére de tableau.

a l'article: Une présentation dans une cellule de tableau peut avoir une forme quelconque.

bnt a

bjets

entre

de

3.3

3.3.1
sché

T e ‘o eutia

ma d'ensemble

schéma donnant une vue compléte d'un objet avec un faible degré de détail

3.3.2
sché

ma fonctionnel

schéma donnant des informations sur le comportement fonctionnel d'un objet

3.3.3
sché

ma des circuits

schéma donnant des informations sur les interactions des composants des circuits électriques

avec

des informations sur les connexions physiques


https://iecnorm.com/api/?name=c48f02dccc41bec8745f69418e2516e8

IEC 61082-1:2014 © IEC 2014 - 123 -

3.3.4
schéma des connexions
schéma donnant des informations sur les connexions physiques entre composants ou unités

3.3.5

schéma d'équivalence des circuits

schéma fonctionnel fournissant une information sur un modéle de comportement électrique
et/ou magnétique d'un objet

3.3.6
schéma fonctionnel logique
schéma fonctionnel qui utilise principalement des symboles pour opérateurs logiques binaires

3.3.7
desslin d'installation
dess|n fournissant une information sur I'emplacement relatif ou absolu des objets

3.3.8
tablgau des connexions
tablepu fournissant des informations sur les connexions physigues entre composants ou
unitép

3.3.9
diagfamme de séquence
diagramme fournissant une information sur la succession des opérations ou des statut§ des
unitépg d'un systéme

3.3.10
diagramme de séquence-temps
diagramme de séquence dont les axes de temps sont tracés a I'échelle

4 PRrincipes de documentation

4.1 | Considérations générales

La dpcumentation technique est essentielle pour la planification, la création, la fabrication,
I'installation, la mise gn“service, I'utilisation, la maintenance et la démolition d'un prodyit ou
d'un pystéme.

La documentation est destinée a fournir des informations sous la forme la mieux approgriée.
En outre, elle/constitue un moyen essentiel pour vérifier et garantir que les exigencgs de
sécufité,d'environnement et de qualité applicables a un produit ou a un systéme |sont
rempflies.

La documentation technique représente, dans un contrat, une partie aussi importante que la
fourniture du matériel et elle constitue un élément essentiel des processus aprés-vente.

4.2 Structure de la documentation

Dans I'IEC 81346-1, il est indiqué que les informations sur les produits et les systémes
peuvent étre organisées dans des structures arborescentes. Les structures représentent la
maniére dont un objet est subdivisé en objets constituants, par exemple un processus en
processus de taille plus réduite ou un produit en sous-produits.

Conformément a I'lEC 61355-1, il convient qu'un document décrive et soit clairement lié a des
objets définis dans ces structures. La relation d'un document avec l'objet décrit est
normalement donnée par l'utilisation de la désignation d’objet comme partie d'une désignation
d'un document.
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NOTE La désignation d’objet peut étre soit une désignation de référence (pour des documents en relation avec
’occurrence) soit une désignation de type (pour des documents en relation avec le type). Pour plus d’information,
voir I'Article 11.

L'utilisation de la structure conduit a une hiérarchie dans la présentation des informations,
voir I'l[EC 62023. Cela signifie que les informations sont présentées par niveaux successifs,
chacun présentant un degré différent de détails. Par exemple, les documents liés a I'objet
représenté par le nceud supérieur dans une structure contiennent les informations générales
concernant le systéme complet tandis que les documents liés aux autres objets représentés
dans la structure contiennent des informations plus détaillées concernant les éléments
constituants, voir aussi I'Article 11.

Les
sont
comy

principes de structuration sont également utilisés pour la création et la fabricatio
basées sur une division du travail ou sur la sous-traitance. Le constructeur
osant fournit toutes les informations nécessaires pour la compréhension et\'utilis

de sa livraison sans tenir compte des questions extérieures. La documentationxpour (

comf
de la

4.3

La pr
viser
dans
docu

Lorsd

osant ou sous-systeme peut alors étre intégrée dans tout systéme au_niveau appr,
structure du systéme concernée.

Présentation des informations
ésentation des informations, dans un document, ne doit laissé€r aucune ambiguité e

différents documents appliquant la méme sorte de docufnent ou une sorte différen
ment. Les informations doivent étre cohérentes partout'dans la présentation.

ue des informations sont stockées dans une base.de données indépendamment de

form¢ de présentation, ces informations peuvent étre rendues accessibles par des

distin

ctes au moment ou elles sont nécessaires et sous la forme la mieux adaptée a I'u

prévi, sous réserve que des outils appropriés>soient disponibles en appliquant les reglg

la pr

Les g
et pr

Lorsq
comr
|'étal
syst§

sente Norme internationale (voir la Figure 2).

ortes de documents (voir IEC 61355-1 et I'Annexe C) représentent des formes poss
pdéfinies de présentations.

ue les informations sont.stockées et sont liées a une forme de présentation, c'est-2
he un document, les regles de la présente Norme internationale s'appliquent lof
lissement du document, voir la Figure 3. Ce document peut étre établi au moyen
me xAO ou directement sur papier ou sur un support équivalent.

N qui
d'un
ation
n tel
pprié

t doit

l'utilisation pratique. Ceci implique que les mémes informations peuvent étre présentées

e de

foute
vues
sage
s de

ibles

-dire
s de
d'un
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Type of Presentation

Rules for
presentation of
information

\__Processing /

Visualisation

Type of
information

Légende

retrieval

Transformation

Information Paper, film,etc

Type of
visualisation

D Screen, etc

Repository/Database

IEC

Anglais

Francais

Type of presentation

Type de\présentation

Rules for presentation of information

Régles de présentation des informations

Information

Informations

Storage and retrieval

Stockage et extraction

Processing / Transformation

Traitement / transformation

Visualisation

Visualisation

Assemblies Ensembles
Locations Emplacements
Properties Propriétés
Functions Fonctions
Connections Connexions

Type of information

Type d’informations

Repository/Database

Référentiel de données / base de données

Paper, film, etc.

Papier, film, etc.

Typé of visualisation

Type de visualisation

Sereen, etc.

Ecran, etc.

Figure 2 — Documents générés a partir des informations
stockées dans une base de données
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Information Document Visualisation
Storage and
tevat
]

Document

on any Paper, film, ete

Type of

dafa Type of
medium visualisation
information D Streen, etc
Repository/Archive
IEC

Légende

Anglais

Francais

Type of presentation

Type derésentation

Rules for presentation of information

Régles\de présentation des informations

Information

Informations

Create document

Création de document

Document

Documents

Storage and retrieval

Stockage et extraction

Assemblies Ensembles
Locations Emplacements
Properties Propriétés
Functions Fonctions
Connections Connexions

Type of informatign

Type d’informations

Document oneany Type of data medium

Document sur tout type de support de données

Repository/Archive

Référentiel de données / archive

Paper;fitm, etc.

Papier, film, etc.

Type of visualisation

Type de visualisation

Screen, etc.

Ecran, elc.

Figure 3 — Documents établis et stockés dans une base de données

4.4 Identification et désignation de document

Chaque document doit étre identifié par un identificateur au moins qui ne doit pas étre ambigu
dans un contexte donné. Dans la mesure ou un document peut étre identifié de maniére non
ambigué dans plusieurs contextes, le contexte valide doit étre expliqué dans le document ou

dans la documentation d'accompagnement.

NOTE 1 Le contexte dans lequel un identificateur de document est valide peut étre indiqué en mentionnant:

— l'organisme responsable de l'identificateur de document concerné, par exemple la société qui établit le

document;
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— le systéme de numérotation de document ou d'article reconnu au plan international, par exemple ISBN, ISSN,
EAN, UPC.

Un document peut étre désigné selon I'Article 5 de I'lEC 61355-1:2008 pour mettre en relation
les parties de la documentation avec les objets décrits.

NOTE 2 Conformément a I'lEC 61355-1, une désignation de document est constituée d’une "désignation d'objet"
et d’un "code de classification de document (document classification code — DDC)". Une désignation d'objet telle
qu'elle est décrite dans I'lEC 61355-1 est soit une désignation de référence conforme a I'lEC 81346-1 soit tout

autre i

dentificateur non ambigu.

Si la désignation d'objet n'est pas une désignation de référence, elle doit pouvoir étre

claire

5 F

5.1
Quel

ment diefingllén de toute. rln'u:ignni'inn de référence

Régles de présentation des informations
Lisibilité

que soit le cadre dans lequel les informations sont présentées 7a un utilisateu

présgntation doit étre lisible dans les conditions d'utilisation prévues. Lalisibilité dépend:

bs formes de présentation utilisées et de leurs combinaisons;

b |'aménagement des symboles les uns par rapport aux autres;

e la fagon dont la présentation est éclatée sur différentes pages;

I format d'une page, voir 5.4;

s modifications de format prévues d'une page,

b |'utilisation des techniques de simplification, voir 5.20.3, 7.1.2.3 et 7.1.3.6;
b |'utilisation des liens hypertexte, voir §:9;

b |'utilisation de présentations statiques ou dynamiques;

informations peuvent étre présentées en utilisant des combinaisons:

b symboles, voir 5.12 et 7.1.2;

b traits, voir 5.10, 547, 5.18 et 7.1.3;

e texte et de chaines de texte, voir 5.11, et 5.16;
images, voir. 5.14;

b contours‘des objets;

e coulelrs, d’'ombrage et de motifs, voir 5.3.

5.2

I support utilisé pour la présentation des informations, par exemple papier ou écrang.

Orientation du texte

Le texte d'un document doit étre orienté horizontalement ou verticalement de maniére a étre
lu a partir du bord inférieur ou a partir du bord droit, voir la Figure 4.
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K2 2 K1 < : -

+S1AB1 |
I +S1AB2 ||| Viewing direction from

the right hand edge of
the document

~

Identification area

A

Viewing direction from the bottom edge of the document

IEC

Légende

Anglais Frangais
Identification area Zone d’identification
Viewing direction from the right hand edge of the Sensde)lecture a partir du bord droit du
document document
Viewing direction from the bottom edge of the Sens de lecture a partir du bord inférieur du
document document

Figure 4 — Sens de)lecture d'un document

5.3 | Couleurs, ombrage et motifs

Il copvient d'utiliser les couleurs uniquement en tant qu'informations complémentaires$. La
perprtion des différentes couleurs ne doit pas étre I'unique moyen de compréhensior des
présentations.

NOTE| Les utilisations des\couleurs pour certains usages spécifiques sont données dans I'ISO 3864-1,
I'lEC §0204-1 et I'|EC 60073/

La sfgnificationsdes couleurs utilisées doit étre indiquée dans le document ou dams la
documentation:d'accompagnement.

Des pmbrages et des motifs peuvent étre utilisés pour différentier des zones ou des surfaces.
Dang fe{cas des documents sur papier ou support équivalent, il convient que l'utilisatign de
couleUrs, d'ombrage et/ou de motiis soit compatible avec I'impression en noir et blanc.

5.4 Formats des pages sur papier

Le format des pages sur papier ou support équivalent doit étre conforme a 3.1 de
I"'SO 5457:1999. Le format A3 est recommandé lorsque ce sont surtout des formes imagées
ou des schémas qui sont utilisés comme formes de présentation.

Les formats allongés définis dans I'Article 3 de I'lSO 5457:1999 ne doivent pas étre utilisés.
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5.5

Pour
micro

Reproduction des pages sur papier

les documents sur papier ou support équivalent qui sont destinés a étre reproduits ou
filmés, des marques de centrage conformes a 4.3 de I'ISO 5457:1999 peuvent étre

ajoutées pour faciliter la reproduction ou le microfilmage.

5.6

Un d
exem

plus de l'identificateur de

NOTE
identif

Si un

Identification des pages

ocument peut étre constitué de plus d'une page. Pour identifier chaque page, par
ple a des fins de références, il est nécessaire d'appliquer un identificateur de page en
document. Une seule page d'un document est identifiée par une
, oo v o ‘oir |a

1 Le numéro de comptage de page tel qu'il est décrit dans I'lEC 61355-1, peut étre utilise comme un
cateur de page lié a un code de désignation de document.

e page d'un document est associée a plus d'un identificateur de document, la page doit

se vpir attribuer différents identificateurs de page pour les différents identificateurs de

document. Voir la Figure 6.

NOTE|

2 L'identificateur de page lié a différents identificateurs de document peut.étre le méme.

L'identificateur de page doit étre présenté de maniére adjacente’ a I'identificateur de document

auqugl il est associé (exemple, voir I'Article B.2).

Page-d Page-d
[ =AB11&Fs 1 [ 123xyz 1
[ =AB11&FS | 2 [ 123xyz | 2
[ =AB11&FS | 3 [ 123xyz | 3
[ =AB11&FS | 4
| =aB11&FS | 5

IEC

Figure 5 5 Exemples de documents avec identifications de document et de page
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5.7
5.7.1

Les

Explication pour la page marquée pardn’%)

Désignation de document (IEC 61355) =AB11&MA page 1

Numéro de document du fournisseur X1-Y2-123.page 6

Numéro de document du client E135-C25 page 11

Disposition des pages
Généralités

ages peuvent présenter une orientation paysage ou portrait.

Une page est divisée en:

°
c

[ ]
[

Chag
de la

La Figure 7 donne des exemples de pages avec une ou plusieurs zones d'identification.

ne ou plusieurs zones d'identification (voir 5.7.2); et

he zone de contenu (voir 5.7.3).

Figure 6 — Exemple de documents avec des.identificateurs de documents multipl
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Page-Id Page-Id
=ABT1&FS 1 =ABT1&MA 1
X1-Y2-123 1 X1-Y2-123 6
E135-C25 6 E135-C25 11
=AB11&FS 2 =AB11&MA 2
X1-Y2-123 2 X1-Y2-123 7
E135-C25 7 E135-C25 12
=ABT1&FS 3 =ABT1&MA
X1-Y2-123 3 X1-Y2-123
E135-C25 8 E135-C25 B
=AB11&FS 4
X1-Y2-123 4
E135-C25 9
=ABT1&FS 5
X1-Y2-123 5
E135-C25 10

IEC

114
»

ue page duh document doit avoir au moins une zone d'identification clairement séparée

zone de contenu, par exemple par un cadre.
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Identification area 2

Content area

Content area

Identification area 1 *) Identification area 1 ) |

a) b)

*) Mandatory for pages using the drawing form of presentation
IEC

Légende
a) ume page en orientation paysage avec une zone d'identification
b) ume page en orientation portrait avec deux zones d'identification

Anglais Francgais

Identification area 2 Zone d’identification 2

Content area Zone de contenu

Identification area 1*) Zone d’identification 1

*) Mandatory for pages using the drawing form of | *) Obligatoire pour les pages utilisant la forme de

presentation dessin de présentation

Figure 7 — Exemples'de pages avec des zones d'identification définies

5.7.2 Zone d'identification
5.7.21 Généralités

Il co
méta
soier

nvient quenles informations a présenter dans la zone d'identification contiennent
données 'de document pertinentes pour le lecteur. Il convient que les métadon
t conformes a I'lEC 82045-2.

L'Art

des
nées

cle”B.1 donne un extrait de la liste des métadonnées de I'lEC 82045-2 qu'il co

vient

d'envisager d'inclure.

5.7.2

.2 Zone d'identification pour les documents utilisant la forme de dessin comme

forme de présentation

Une zone d'identification doit étre située au bas de la page. Les zones d'identification
complémentaires peuvent étre situées le long des autres bords de page, voir la Figure 7.

A lintérieur de la zone d'identification située au bas de la page, les informations liées a
I'identification et a la classification du document, par exemple un cartouche d'inscriptions
conforme a I''SO 7200, doivent étre situées le plus a droite de la zone d'identification.

L'Arti

cle B.2 montre un exemple de disposition de cartouche d'inscriptions.
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L'Article B.3 montre des exemples d'emplacement des zones d'identification pour les
différents formats de page et leurs différentes orientations.

Il convient de tenir compte des techniques d'assemblage et d'éventuels trous de perforation
lors du placement de la zone d'identification et des informations a l'intérieur d'une zone
d'identification.

5.7.3 Zone de contenu

5.7.3.1 Généralités

Les ipformations sur I'objet consideré doivent apparaiire a I'intérieur de la zone de contenu.

5.7.3.2 Module

L'unité M est utilisée comme module pour harmoniser la présentation graphique des objets,
par gxemple systémes de coordonnées, systémes de référence des emplacements, grillgs de
dess|ns et tailles des symboles.

Pour|les présentations sur papier ou sur support équivalent, il convient que I'unité M prenne
I'une|des valeurs suivantes en millimétres:

1,8 (2,0) mm; 2,5 mm; 3,5 mm; 5 mm; 7 mm; 10 mm; 14 mm; 20 mm.

Il es recommandé de ne pas utiliser de taille de module inférieure a 2,5 mm. Si la taille de
modyle de 1,8 mm (2,0) mm est utilisée, il conviefit de veiller a s'assurer de la lisibili{fé du
document.

NOTE| L'IEC 81714-2 spécifie que la taille minimale dé-module pour la création de symboles graphiques gst de
2,0 mm au lieu de 1,8 mm.

Se rgporter a I'lEC 81714-2 pour avoirplus de renseignements concernant les échelles|et la
modification de la taille du module.

5.7.3.3 Grille de dessin

Les zones de contenu et d'identification peuvent posséder une grille de dessin de 1M dalns le
but de positionner les ssymboles, les traits et le texte. Cette grille de dessin représenie un
moygn auxiliaire de-preparation des documents et il convient qu'elle ne soit pas visible ou
qu'ay moins elle ne‘perturbe pas la lecture du contenu présenté dans la version du document
destipée a étre échangée entre les parties.

Pour|la valeur de M, voir 5.7.3.2.

5.7.3.4 éem rdonné

Pour les besoins de référence, voir 5.8, il convient que les documents qui présentent des
informations sous forme imagée ou de schéma sur support papier ou support équivalent aient
un systéme de coordonnées conforme a [I'ISO 5457 avec une taille de systéme de
coordonnées de 10M, 16M ou 20M.

NOTE 1 |l n'est pas nécessaire que la division des lignes et des colonnes soit la méme, par exemple les lignes
peuvent étre de 20M chacune et les colonnes de 16M.

Pour la valeur de M, voir 5.7.3.2.

NOTE 2 Par exemple, si M est choisi avec une valeur de 2,5 mm, le systeme de coordonnées est de 40 mm
ou 50 mm.
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Il convient que la numérotation du systéme de coordonnées commence dans |'angle supérieur
gauche de la zone de la page qui est disponible pour la zone de contenu. A des fins de
numérotation du systéme de coordonnées, des lettres majuscules en alphabet latin A, B, C, ...
a l'exception de | et O, ou bien une numérotation commengant par 0 ou 1 doivent étre
utilisées.

Il convient que les lignes du systéme de coordonnées soient identifiées par des lettres
majuscules en alphabet latin et que les colonnes soient numérotées de maniére séquentielle
(voir la Figure 8), ou inversement.

La numérotation du systéme de coordonnées peut étre omise sur un bord de la page, par
exemnple sur le plus petit bord, si la numérotation des autres bords suffit a des fiqs de
références. Il peut aussi étre suffisant que la numérotation du systéme de coordonnées
apparaisse uniqguement sur un coété/deux codtés et qu'elle n'apparaisse pas sur(les ¢btés
OoppoEeés.
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(Page A3 paysage, taille de module 2,5 mm, systéme de coordonnées 16M)

Figure 8 — Exemple d'un systéme de coordonnées
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5.8

Correspondances

Une correspondance peut se référer a un document, a une page d'un document ou a une
zone sur une page. Elle doit étre présentée conformément a la séquence suivante:

e D
e P

ocument

age

e Colonne, ligne ou zone.

Le document est identifié selon 4.4. Si différents identificateurs de document sont présentés
sur la_page du document et que la confusion est probable, I'identificateur de document g

Ji est

utilis¢ pour les correspondances doit étre clairement indiqué dans le document ou_daps la

documentation d'accompagnement.

Une page est identifiée selon 5.6 le tout précédé du caractére "BARRE OBLIQUE" (/).

Une one est identifiee par le signe "POINT" ( . ) suivi des coordonnées. construites gelon

5.7.34.

Si la|confusion est probable, la correspondance doit étre placée entre crochets [...] ou entre

parenthéses (...).

Exenpples:

=EA23S1&FS/3.B2 . Référence a la zone B2 sur la page 3 d'un)document de type FS (c'est-a-dire un schéma
de circuits) décrivant I'objet =EA2=S1

ZAB&FS/3.B2 . Référence a la zone B2 sur la page)3 d'un document de type FS (c'est-a-dire un schéma
de circuits) décrivant le type d'objet ZAB.

XYZ123456/3.B2 : Référence a la zone B2»sur la page 3 du document XYZ123456

XYZ123456/3 . Référence a la page 3 du document XYZ123456

XYZ123456 . Référence au document XYZ123456

[XYZ1]23456] . Référencerau-document XYZ123456 (si XYZ123456 est susceptible de faire I'objet d'une
erreur d'interprétation)

Si la|référence est dans le méme document, la référence au document peut étre omise.

Exenpples:

&FS/3 B2 . Référence a la zone B2 sur la page 3 d'un document de type FS (c'est-a-dire un schéma
de circuits) décrivant le méme objet

&FS Reférence—auhensemble-de-desuments—de-typeFSH{eesta—direun-sehémad Feuits)
du méme objet

/3.B2 : Référence a la zone B2 sur la page 3 de la méme présentation

12 : Référence a la page 2

[/2] . Référence a la page 2 (si seul /2 est susceptible de faire I'objet d'une erreur

d'interprétation)

Si la référence est a la méme page, la référence au document et a la page peut étre omise.
Dans ce cas, la ligne, la colonne ou l'identification de zone doit étre précédée par le caractére
"BARRE OBLIQUE" /.

Exemples:
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/.B2 . Référence a la zone B2 sur la méme page

1.2 . Référence a la colonne 2 sur la méme page

La Figure 9 montre des exemples de I'application des correspondances.

— 3 2 «—o—
/3.C5 12.A3
— [3] [12] «——
(/3.C5) (/12.A3)
-K1
K1 /3.B2 12.A1
;\:l 2 (\I| <
-Q2 Q27— )
/3.B7 \
< < ~ (e0]
Te] O N
(@] m m
Q' = 9
PAGE 2 PAGE 3

EC

Figure 9 — Exemplés de I'application des correspondances

5.9 | Liens hypertextes

Les liens hypertextes péuvent étre utilisés en tant que moyen facilitant la navigation gntre
diffédents ensembles d'informations, par exemple vers des emplacements dans des pagegs ou
vers [des pages d'un” document, entre documents ou vers des sources d'informations
extérjeures.

La navigation-ne doit pas, par elle-méme, dépendre du fonctionnement des liens hypertextes.

Cela|signifie qu'il est nécessaire que la navigation de base dans un document soit pogsible
via par exempte des Sommaires, des ndex, des Teferences expiicites a des pages ou
sections.

Les liens hypertextes peuvent également étre utilisés pour lier entre eux des documents ou
des parties de document qui constituent un document. Toutefois, il convient de prendre les
précautions nécessaires lorsque le document est soumis a un contréle des versions, voir 4.5
de I'lEC 82045-1:2001.

5.10 Largeur des traits

Pour les dessins, les largeurs de trait possibles sont obtenues a partir de: o,1x<\/5)7X|v|, ou
n=0,1,2,3, ..

Pour la valeur de M, voir 5.7.3.2.
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EXEMPLE Si M est choisi avec une valeur de 2,5 mm, la largeur du trait est de 0,25 mm, 0,35 mm, etc.

NOTE 1 Pour une présentation sur support papier ou support équivalent, les largeurs de traits possibles sont
0,18 mm (0,2 mm), 0,25 mm, 0,35 mm, 0,5 mm, 0,7 mm et 1,0 mm.

Si deux traits ou plus du méme type mais de largeur différente sont utilisés, le rapport entre
leurs largeurs doit étre d'au moins 2:1.

NOTE 2 L'ISO 6428 donne les regles pour la micrographie des présentations qui peut avoir une influence sur le
choix de la largeur des traits.

5.11 Polices de caractéres

Pour|les présentations utilisant la forme de dessin, il convient d'utiliser le type de lettreg CB,
vertigal (V) de I'lSO 3098-5. On peut utiliser a la fois I'écriture de type fixe et I'écriture_de| type
proportionnel conformes a I'lSO 3098-5. En outre, les régles suivantes s'appliquent dans ce
cas:
e Il convient que le facteur d'espacement des caractéres soit de zéro; voir E.2.f de
IEC 81714-2:2006. Lorsque I'écriture de type fixe est utilisée, il convient que le rapport
aspect des caractéres soit de 0,81 selon 6.7.2 de I'lEC 81714-2:2006.

d
e Lp hauteur du texte est obtenue & partir de: (V2)" - M, ot n =)\, 2, 3, ... Pour la vpleur
de M, voir 5.7.3.2.

EKEMPLE Si M est choisi avec une valeur de 2,5 mm, la hauteur du texte est de 2,5 mm, 3,5 mm, etc.

NPTE Pour une présentation sur support papier ou support éduivalent, les hauteurs de texte possiblep sont
18 mm, 2,5 mm, 3,5 mm, 5,0 mm, 7,0 mm et 10,0 mm.

N

e Une écriture inclinée (également appelée ltalique), type CB (S) de I'lSO 3098-5, peut étre
ilisée pour les symboles littéraux des grandeurs, voir la Figure 62 et les Figures| A.7,
.8, A.9.

e S une police de caractéres n'apparienant pas aux types d'écriture donnés [dans
I'|[SO 3098-5 est utilisée, celle-ci doittétre a échelle modifiable et distincte, similaife au
type de trait présenté dans I'lSO 3098-5.

e Ppur les documents destinésa étre échangés entre systémes xAO, les régles de
EC 81714-2 doivent étre prises en compte.

> o

5.12| Symboles
5.121 Choix des symboles

Les pymboles doivent étre conformes aux normes IEC, ISO ou ISO/IEC applicables| par
exenjple:

e [I'|EC 60617 pour les objets électriques dans les schémas et les dessins d'installation,

o I'|S©, 14617 pour les objets non électriques dans les schémas,

1 H ol I
pUOT 1TSS UTyATTTyTaimmiTc S UT UasT,

(@)
[4)]
(o]
D

o IIS
en tenant compte aussi de I'lSO 81714-1.

Les symboles qui décrivent des fonctions peuvent étre utilisés indépendamment de la
technologie concernée, par exemple les fibres optiques peuvent utiliser les symboles de
I'IEC 60617. Voir la Figure 10.

V() —(m— %3V

IEC

Figure 10 — Exemple de I'utilisation de symboles pour les fibres optiques
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Les symboles a utiliser dans les applications xAO doivent de plus étre conformes a
'EC 81714-2.

Lorsque des symboles ont plusieurs formes, ce sont celles qui sont adaptées a l'information
présentée qui doivent étre choisies.

En l'absence de symbole approprié, ce sont les symboles généraux S00059, S00060 ou
S00061 de I'IEC 60617 qui doivent étre appliqués ou bien un symbole peut étre élaboré en
suivant les regles de I'lEC 60617 et de I'lSO 81714-1, se reporter également a I'Annexe A
normative.

Un symbole peut étre remplacé par un des symboles généraux S00059, S00060 ou-S0O
de I'lEC 60617 avec:

Ild symbole considéré inscrit comme symbole qualifiant dans le symbole général; ou

uh texte descriptif inscrit dans le symbole général.

Voir ¢galement 5.12.2 et la Figure 11.

0061

M1 — s M @ or M1 pcmoTOR
IEC
Légende
Anglais Francgais
DC MOTOR MOTEUR COURANT CONTINU

Figure 11 — Exemple de remplacement
d'un symbole par un symbole général

5.122 Taille du symbole

La signification d'Un°symbole est indiquée au lecteur par sa forme et son graphisme inté
La tajille et I'épaisseur des traits n'affectent pas la signification.

Fieur.

Les gymboles de I'lEC 60617 sont représentés sur une grille avec un module M pour spé

les proportions des symboles. |l convient que les symboles utilisés dans la documen
garde s R e s

cifier
tion

Un symbole peut étre agrandi, réduit ou remplacé par un des symboles généraux S00059,
S00060 ou S00061 de 'IEC 60617 avec symbole qualifiant afin:

d'augmenter le nombre d'entrées ou de sorties;

de faciliter l'inclusion d'informations complémentaires;

de faire ressortir certains aspects;

de faciliter I'utilisation d'un symbole en tant que symbole qualifiant ou

de s'adapter a I'échelle d'un dessin, d'un plan ou d'une carte.

Lorsqu'il est agrandi ou réduit, la forme générale du symbole doit étre maintenue, voir
également la Figure 12.


https://iecnorm.com/api/?name=c48f02dccc41bec8745f69418e2516e8

IEC 61082-1:2014 © IEC 2014 - 139 -

O|l>|=|a o> = —| »|w <‘m‘o‘
-B1 > -B1

AN NN W AN N N W A < | ©

o> (=2 o>

IEC

Figure 12 — Exemple d'agrandissement d'un symbole

5.123 Orientation des symboles

Il copvient de montrer que les symboles supportent le sens de flux principal choisi daps le
schéma. Lorsque l'orientation d'un symbole a placer dans un schéma n'est pas celle qu'il a
dans| les normes de symboles, le symbole pris dans la norme de symboles peut| étre
transjposé par rotation ou symétrie si cela ne modifie pas sa signification,»voir la Figurge 13.
Dang certains cas, il peut étre nécessaire de recréer le symbole ep,suivant les réglgs de
I'SO(81714-1.

Les Jettres, les graphiques ou les marquages d'entrée/sortie ydes symboles doivent| étre
orientés individuellement, séparés de Il'orientation du symbolée{.de sorte que la direction finale
de lefture parte du bord inférieur ou du bord droit de la pagg, voir la Figure 13.

- o ™

3&‘2 1'?(2 Z‘X_S 2J£I1
N ™l ~

a) b)

c) d)

~ )| N 2 1
3 1§2 3 ‘}ﬁ‘
™
N ~—
e) f)

a) h)
IEC

Le symbole en a) est tel qutil est représenté dans I'lEC 60617. Les positions b), c) et d) sont obtenues en
appliguant au symbole plusieurs rotations successives de 90° dans le sens contraire des aiguilles d'une montre.
Les p@sitions e), f), g) et.h) sont obtenues en transposant par symétrie les symboles des positions a), b), c) et d)
selon |'axe horizontal.

Figure 13 — Rotation et/ou transposition par symétrie
du symbole S00055 de I'IEC 60617

5.13| Echelles

Pour les informations présentées a I'échelle, il convient que I'échelle soit choisie
conformément a I'lSO 5455.

Une échelle graphique peut étre incluse a des fins d'information et doit ensuite figurer dans la
zone de contenu.

5.14 Présentation imagée

Les informations sous des formes imagées en deux dimensions doivent étre présentées
conformément a I'lSO 128-30 en suivant la méthode de projection orthographique conforme a
I'"'SO 5456-2.

Pour les informations sur des batiments utilisant des formes a deux dimensions, les régles de
I''SO 2594 s'appliquent.


https://iecnorm.com/api/?name=c48f02dccc41bec8745f69418e2516e8

- 140 - IEC 61082-1:2014 © IEC 2014

5.15 Grandeurs, unités, valeurs et codes de couleur

Il convient que les grandeurs, les unités et les valeurs soient représentées par des symboles
littéraux conformes a I'lEC 60027, a I'lEC 80000 ou a d'autres normes IEC appropriées aux
symboles littéraux. Pour les éléments non couverts par les normes IEC, il convient de se
reporter a I''SO 80000. Des exemples d'application de symboles littéraux sont donnés dans
les Articles A.3 et A.4.

Les codes de désignation des couleurs doivent étre conformes a I'lEC 60757.

5.16 Présentation de gammes et d'un ensemble d'éléments

Une |gamme représentant un nombre infini de valeurs doit étre présentée en utilisant le
caragtére "ELLIPSE HORIZONTALE" ... (trois points) entre les limites inferieurg et
supérfieure.

NOTE|1 Les parenthéses représentées ci-aprés ne font pas partie de la séquence de caracteres.

EXEMPLE 1 La gamme 1 a 5 amperes peut étre écrite: 1 A ... 5 A.

Un gnsemble d'éléments, c'est-a-dire un nombre entier d'éléments; doit étre présenfé en
utilisant:

.
oy

caractére "VIRGULE" et "ESPACE" (, ) entre chaque ¢lément de I'ensemble; ou

e Igs caractéres "VIRGULE", "ESPACE", "ELLIPSE‘“HORIZONTALE", "VIRGULH" et
"ESPACE" (, ...,) entre les limites inférieure «et\ supérieure lorsque I'ensembldg est
cpnstitué de nombres et que l'incrément est de up’; '6u

e Igs caractéres "VIRGULE", "ESPACE", ELLIPSE HORIZONTALE", "VIRGULH" et
"ESPACE" (, ..., ) entre les limites inférieure et supérieure lorsque I'ensemblg est
cpnstitué de lettres de I'alphabet latin dans 1'ordre croissant;

e Igs caractéeres "VIRGULE", "ESPACEY‘et "ELLIPSE HORIZONTALE" (, ...) aprés la l|imite
inférieure lorsque la limite supérieuré’n'est pas définie et que l'incrément est un;

e |gs caractéres "ELLIPSE HORIZONTALE", "VIRGULE" et "ESPACE" (..., ) avant la limite
sltipérieure lorsque la limite inférieure n'est pas définie et que l'incrément est un.
EXEMPLE 2:

. I'ensemble numérique dés éléments 1, 2, 3, 4, 5 et 6 peut étre écrit 1, ..., 6.

. I'ensemble numérique des éléments non limités commencant a partir de 25 peut étre écrit 25, ...
. Il'ensemble numérigue des éléments non limités finissant a 25 peut étre écrit ..., 25

. Il'ensemble alphabétique d'éléments C, D, E, F et G peut étre écrit C, ..., G

. I'ensemble_alphabétique d'éléments a, b, c, d et e peut étre écrit a, ..., e

Des fombinaisons de lettres majuscules et minuscules, par exemple A, ..., ¢ ne doivent pas
étre ytilisées dans un ensemble d'éléments, en raison des risques d'interprétation ambigyé.

NOTE 2 Les lettres majuscules | et O ne sont pas utilisées ni dans les désignations de référence conformément a
I'IEC 81346-1 ni dans les désignations des bornes conformément a I'lEC 60445 et a I'|EC 61666. Ceci implique que
dans de tels cas, la lettre majuscule J suit la lettre majuscule H et que la lettre majuscule P suit la lettre
majuscule N.

Si les préfixes ou suffixes d'un ensemble d'éléments numériques utilisent la méme lettre, les
éléments peuvent étre présentés comme pour un ensemble numérique d'éléments.

EXEMPLE 3
. L'ensemble d'éléments 1U, 2U, 3U, 4U peut étre écrit 1U, ..., 4U
e L'ensemble d'éléments R2, R3, R4, R5 peut étre écrit R2, ..., R5

Si les préfixes ou suffixes d'un ensemble d'éléments alphabétiques utilisent le méme chiffre,
les éléments peuvent étre présentés comme pour un ensemble alphabétique d'éléments.
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EXEM

PLE 4

. L'ensemble d'éléments 1U, 1V, 1W, 1X, 1Y, 1Z peut étre écrit 1U, ..., 1Z
e L'ensemble d'éléments R2, S2, T2, U2, V2 peut étre écrit R2, ..., V2

Les éléments qui ne suivent pas un ordre consécutif peuvent étre représentés au sein d'une
séquence. Dans ce cas, la représentation des différents éléments doit étre séparée en
utilisant le caractére "VIRGULE" (,) par exemple 1, 3, 6. S'il est vraisemblable qu'il y ait
confusion, le groupe doit étre placé entre parenthéses, par exemple (1, 3, 6).

Un groupe d'éléments peut également étre représenté comme un ensemble d'éléments.

Si d
horiz

L]
c

[ ]
[

NOTE|

5.17

Les
confd
flech
seul

e
W T T T

5.18

Les
I'"'SO

EXEI\/IELE 5 L'ensemble deléemenis 1, 8,9, 10, 11, 12, 74, A, B, Cet D peut éfre ecrit T, 8, ..., 12, T4, A, ..

s systemes informatiques sont utilisés pour présenter les informations) M'e
pbntale doit étre réalisée comme:

he séquence de trois caractéres "POINT" .; ou
h seul caractére "ELLIPSE HORIZONTALE" ... comme spécifié dans I'IEC 61286.

3 Les regles de 5.16 sont tirées de I'lSO 31-11.
Lignes de cote

ignes de cote ainsi que leurs extrémités et l'indicatien” de leur origine doivent
rmes a I'lSO 129. Des exemples d'extrémités sont donnés a la Figure 14. Le choi
bs a la Figure 14 a) a d) n'a pas une signification_ifaportante et il convient d'en utilis
ype dans un méme document.

' - ‘ ‘ 1
a) b) c) d) e)
IEC

eche, fermée et remplie angle de 302
eche, fermée angle de 30°

leche, ouverte angle de 30°

leche, ouverte angle de 90°

brre oblique

Figure-14 — Extrémités des lignes de cote (tiré de I'ISO 129)

Lignes de'repére et lignes de référence

128-22. Des exemples sont donnés a la Figure 15.

lipse

étre
des
Br un

ignes_de“repére et les lignes de référence doivent étre présentées conformément a

R

a) Li
b) Li
c) Li
d) Li

gne de repére se terminant a I'intérieur d'un objet
gne de repére se terminant sur un objet

gne de repére se terminant sur une ligne

gne de repére avec un trait se terminant sur une ligne

Figure 15 — Exemples de lignes de repére (tiré de I'|SO 128-22)

IEC
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Les lignes de repére se terminant sur une ligne de connexion doivent se terminer par un trait
oblique sur la ligne de connexion, voir la Figure 16.

3x1,5 mm?

IEC

Figure 16 — Exemple d’utilisation de lignes de repére
se terminant sur des lignes de connexion

5.19| Notes et inscriptions explicatives

Il convient qu'une note explicative soit utilisée lorsqu'un sens ne peut Was étre rendu
autregment. Il convient que cette note soit placée a proximité de I'endroit ou elle s'applique
sinor] il convient de faire référence a une note lorsque celle-ci est placéelailleurs dans lajzone
de contenu, voir la Figure 17. Dans le cas d'une présentation d'informations sur plusjeurs
pagep, il convient que toutes les notes a caractere général) apparaissent sur la(les)
premijiére(s) page(s).

L1~
L2 7
L3
IN__

NOTE Y|

SWITCH WITH 7 POSITIONS: q)

L1-L2 0 L1-N _—

L2-L3 L2-N

L3-L1 L3-N —T N

ok
IEC
Légende
Anglais Francgais

Switch with 7 position$: Interrupteur a 7 positions

Figure 17 — Exemple de note explicative

Si le$ marquageés informatifs (par exemple les symboles graphiques conformes a I'lEC 6Q417)
pour |les fanctions de commande homme-machine apparaissent sur un tableau d'équipement,
il corlvient de faire figurer ces mémes marquages a c6té du symbole graphique correspondant
dans| Ja’,présentation correspondante de l'information dans la documentation. S’i| est
nécessaire—de |cp|éaclltcl ta—direction—deréférence—du—courant-dans—unebranche;tindication
de la direction d'un flux magnétique, la polarité de référence de la tension et la
correspondance entre les polarités de tension de circuits électriques couplés, les méthodes
de présentation indiquées dans I'lEC 60375 doivent s'appliquer.

5.20 Désignation des objets
5.20.1 Généralités

Si les objets ont une désignation d'objet, elle doit étre indiquée de fagon cohérente pour
chaque représentation de I'objet.

La désignation d'objet doit étre lisible a partir du bord inférieur de la page. Dans les schémas,
il convient que les désignations d’objet soient placées au-dessus ou a la gauche de la
représentation de I'objet, voir I'l[EC 81714-2 pour plus de détails. Dans d’autres sortes de
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documents, la désignation d’objet doit étre clairement liée a la représentation d’objet tout en
se conformant a I’exigence de ne pas interférer avec d’autres éléments de présentation du
document.

Une désignation d'objet doit étre présentée sur une seule ligne (et non répartie sur plusieurs
lignes).

5.20.

2 Désignations de référence

Les désignations de référence conformes a I'lEC 81346-1 sont des désignations d'objet pour
lesquelles les exigences de 5.20.1 s'appliquent.

Pour
les p

les objets ayant un ensemble de désignations de référence conformes a I'lEC 813
bints suivants s'appliquent (voir la Figure 18):

ensemble de désignations de référence peut étre présenté sur une seulgligne ou su
jnes successives;

Bsignation de référence doit commencer sur une nouvelle ligne;

bit étre utilisé comme séparateur entre les différentes désignations de référence;

A6-1,

r des

les désignations de référence sont présentées sur des lignes‘ successives, chlaque

plus d'une désignation de référence est présentée sur la méme ligne et en I'absenge de
pparation claire par exemple comme dans un tableau, le caractéere BARRE OBLIQUE (/)

brdre de présentation des désignations de référence dans un ensemble n'a pas de

s|gnification importante;
e ap moins une désignation de référence non ambigué dans I'ensemble doit étre présentée
de fagon cohérente pour chaque représentation.de I'objet.
Reference Possible graphical presentations
designations Allpresented on the same line Each presented on one linp
Thyee reference =A1 =A1
dgsignations in _ _
ofe reference -B2 =A1/-B2/+C3 B2
dgsignation set +C3 +C3
Ope reference
d tion i
Sl 0O | eDa-E5+F6 =D4-E5+F6 =DA4-E5+F6
dgsignation set
o reference
dpsignations in =G7-H8 _ =G7-H8
nereference +J9 =G7-H8/+J9 +J9
designation set
IEC
Légende
Anglais Francgais

Reference designations

Désignations de référence

Possible graphical presentations

Présentations graphiques possibles

All presented on the same line

Toutes sur la méme ligne

Each presented on one line

Chacune sur une ligne

Three reference designations in one reference
designation set

Trois désignations de référence dans un
ensemble de désignations de référence

One reference designation in one reference

Une désignation de référence dans un ensemble
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Anglais Francgais
designation set de désignations de référence
Two reference designations in one reference Deux désignations de référence dans un
designation set ensemble de désignations de référence

Figure 18 — Présentation de désignations de référence
et d’ensembles de désignations de référence

5.20.3 Présentation simplifiée

Conformément a I'lEC 81346-1, la désignation de référence est la représentation d'un trajet
dans[Une structure arborescentie. DIfferents objets peuvent ainsi avoir une porton Jnitiale
commune parce qu'ils sont des éléments constituants du méme objet, y compris au moing une
désignation de référence a niveau unique, de leurs trajets commencgant au sommet de’l'grbre,
voir |a Figure 19.

The commén initial portion of the
reference/designation for the
objects/A, B, C and D is -A1B2

-A1B2C1 O -A1B2C4

Object A
Object B
Object C
Object D

IEC
Légende
Anglais Frangais
The common initial portion of the reference La portion initiale commune pour la
designation for the objects A, B,~C.and D is —A1B2 désignation de référence des objets A, B, C et
D est —-A1B2
Object Objet

Figure 19 —Portion initiale commune des désignations de référence

Si tops les objets‘représentés sur une page d'un document ont une désignation de référence
avec| une portion initiale commune, cette portion peut étre présentée une fois & un
emplpcement défini, en fonction de la sorte de document, dans la zone de contenu ¢'une
page|de document et elle ne doit pas étre représentée dans une des zones d'identificatign du
document.(Voir aussi 7.1.6)

Dans une série de désignations de référence, un seul niveau de désignations de référence
peut étre présenté en appliquant les régles pour la présentation d'un ensemble d'éléments
comme spécifié en 5.16, avec l'ensemble indiqué d'éléments entre parenthéses. La

désignation de référence a niveau unique compléte doit étre présentée a la fois a la limite
inférieure et a la limite supérieure de I'ensemble d'éléments.

Exemples:

e -A2C4F1, -A2C4F2, -A2C4F3 et -A2C4F4 étant présentés -A2C4(-F1, ...,-F4)

e =B2-C1, =B2-D3, =B2-F5 étant présentés =B2(-C1,-D3,-F5)

e =Q3=1=H1, =Q3=2=H1, =Q3=3=H1 et =Q3=4=H1 étant présentés =Q3(=1, ..., =4)=H1
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5.20.

4 Désignations des conducteurs des cables

Il convient que les conducteurs des cables soient identifiés par leur désignation de référence,
par exemple numéro de conducteur ou code de couleur de conducteur fourni par le
constructeur du cable. Voir la Figure 20.

(o]

by C

-1
-2
T — -BK1
6/screen -3 4 _BR
/ 4 / EEEE—
7 5 -BK2
___ -GNYE
-GNYE
-SCR
a) b)

IEC

Able avec des nombres imprimés sur les conducteurs, un conducteur marqué avee_une couleur et
ncentrique

un fil

Able avec des conducteurs marqués avec des couleurs, deux conducteurs noirs
Légende
Anglais Frangais
screen écran

Si le
d'apq

NOTE
5.21

Les g
5.22
Les g
6 §

Lap
docu

Figure 20 — Exemples de désignations de‘conducteurs des cables

constructeur du cable n'a pas fourni, d'identificateur de conducteur, il con
liquer une désignation de référence pour lerxconducteur.

Les cables en eux-mémes sont désignés selon5.20.1 et 5.20.2.
Désignations des bornes

ésignations des bornes doivent étre appliquées conformément a I'lEC 61666.
Désignations des signaux

ésignations des signaux doivent étre appliquées conformément a I'lEC 61175.

bortes de-documents

ésente-Norme internationale donne des régles pour la présentation de quatre sorte
ments’de base différents utilisés en électrotechnique:

vient

bs de

les schémas, voir Article 7;
les dessins, voir Article 8;
les tableaux (listes), voir Article 9;

les diagrammes et les graphiques, voir Article 10.

Pour chaque sorte de document de base, des régles plus spécifiques sont données pour les
sortes de documents spécifiques dans la limite de ce qui est nécessaire pour
présentation.

leur

L'Annexe C donne une liste des sortes de documents spécifiques avec l'indication du contenu
d'information minimal et complémentaire a fournir.
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Pour d'autres sortes de documents spécifiques, il existe des publications IEC et ISO, par
exemple:
e ['IEC 60848 pour les diagrammes fonctionnels en séquence;

e [I'IEC 61131-3 pour les représentations graphiques des langages de programmation pour
les automates programmables;

e [I'IEC 62027 pour les nomenclatures de composants;
e [|'IEC 82079-1 pour les instructions d'utilisation;
e I'IEC/TS 61804-1 et '|EC/PAS 61804-2 pour la description des blocs de fonction;

SO 5307 pour les organigrammes pour le traitement de lI'information;

SO 15519-1 pour les schémas de l'industrie de traitement (par exemple les schémas de
procédés, les schémas de tuyauterie et d’instrumentation).

7 $chémas

7.1 | Généralités
711 Flux d'énergie, signal, etc.
Si la|direction d'un flux, par exemple d'un signal, est importanie mais n'est pas évidente, le

tracé| de connexion correspondant doit étre complété parides fleches (symbole S00099 de
'IEC|60617 (2001-07)). Voir la Figure 21.

NOTE| L'utilisation d'un code de classification de signal conformement a I'lEC 61175 peut également donngr des
informiations sur la direction du flux.

Figure 21 — Exemple de regroupement fonctionnel
et de directions de flux de signaux; sysiéme de commande

Différents trajets de flux, par exemple pour les flux d'informations, de commande, d'énergie et
de matériau, doivent étre clairement distingués et reconnaissables.

7.1.2 Symboles
7.1.21 Choix des symboles
Les symboles doivent étre conformes a I'lEC 60617. Pour les objets qui n'entrent pas dans le

domaine d'application de [P'IEC 60617, il convient de tenir compte des symboles de
I'SO 14617.

NOTE Lors du choix d'un symbole représentant un composant avec des parties mobiles, la régle indiquée
en 7.4.4.1 s'applique.
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7.1.2.2 Nceuds de connexions

Les symboles doivent étre prévus avec le nombre approprié de nceuds de connexion. Les
nceuds de connexion doivent étre positionnés sur la grile 1M ou 0,5M
(voir ISO 81714-1:2010, 6.11). Pour les symboles normalisés déja associés a des nceuds de
connexion et/ou des lignes terminales (par exemple comme dans I'lEC 60617), la position des
nceuds de connexion et des lignes terminales peut étre modifiée tant que la signification du
symbole n'est pas modifiée. Voir la Figure 22.

Symboles pour lesquels différents emplacements Symboles pour lesquels I'emplacement des
de connexion n'affectent pas la signification connexions peut affecter la signification
(négligeant les proportions des symboles)
- — 1
Symbole S00213 de I'lEC 60617 (2001-07), Symbole S00555 de Symbole S00305 de
Convertisseur, symbole général I'IEC 60617 (2001-07), I'lEC 60617 (2001-07)),
Résistance Dispositif en fonctionnement

IEC

Figure 22 — Exemple de symboles et emplacement différent de connexions

7.1.2,.3 Présentation simplifiée
7.1.2.3.1 Symboles identiques dans un groupe

Plusieurs symboles identiques dans un groupe-peuvent étre représentés par un synpbole
uniqye en utilisant une des méthodes suivantes:

e il| convient que le symbole unique comporte une barre oblique courte et un chiffre
indiquant le nombre d'éléments de symboles représentés par le symbole unique (vpir la
Flgure 23a) et la Figure 23d)); ou

illconvient que le nombre de symboles représentés par le symbole unique soit indiqu¢ par
h chiffre suivi du signe. de™ multiplication entre crochets, par exemple [3x] (vaqir la
gure 23b) et la Figure 23g)).

m c

3 [3x]

(3

[3x]

[3x]

IEC

a) Trois circuits indépendants utilisant un trait oblique

b) Trois circuits indépendants utilisant le signe de multiplication
c) Trois circuits indépendants, présentation compléte

d) Un circuit avec trois objets utilisant une barre oblique

e) Un circuit avec trois objets utilisant le signe de multiplication
f)  Un circuit avec trois objets, présentation compléte

Figure 23 — Présentation simplifiée
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7.1.2.3.2 Objets connectés en paralléle

Si des objets identiques sont connectés en parallele, ils peuvent étre présentés sous une
forme simplifiée en suivant les régles de 7.1.2.3, les désignations de référence présentées au
niveau du symbole étant représentées en suivant les régles de présentation de I'ensemble
d'éléments de 5.16, voir la Figure 24. Les désignations de borne doivent étre présentées au
niveau du symbole.

-A1

1
2 4
3
-A2
1
2 4
3
|
A3, ..., -A9
1
2 4
3

IEC

Figure 24 — Présentation simplifiée des objets
identiques connectés e€n paralléle

7.1.2.3.3 Objets connectés en série

Si dgs objets identiques sont connectés en série et que les connexions internes entrg les
objets sont évidentes, on peut utiliser une\présentation simplifiée en représentant le symbole
pour|le premier et le dernier symbole-gtyavec une ligne de pointillés entre. Les désignations
de référence des objets doivent étre~représentées en suivant les régles de présentatign de
I'ensgmble d'éléments de 5.16, voir’la Figure 25. Les désignations des bornes doiven{ étre
présgntées au niveau des symboles représentés.

-AT -A2 -A3, ..., -A9
1 4 1 4 _ A 4
2 5 2 5 2 >
3 6 3 6 _____ 3 6

IEC

Figure 25 — Présentation simplifiée des objets identiques connectés en série

7.1.2.4 Présentation des correspondances liées aux présentations développées

Les correspondances associées a un symbole appliquant une représentation développée
(voir 7.4.3.3) doivent étre indiquées a proximité de ce symbole. Il convient qu'elles soient
placées au-dessus du symbole et a droite de la désignation de référence lorsqu'il est
représenté avec des lignes terminales principalement horizontales ou a sa gauche et sous la
désignation de référence lorsqu'il est représenté avec des lignes terminales principalement
verticales. Pour le détail des régles relatives aux symboles utilisés dans les systémes xAO,
voir I'lEC 81714-2.

Une correspondance ne doit pas étre présentée juste au-dessus ou a gauche des
désignations de référence présentées. Voir la Figure 26.
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A
0
N
m
\‘

A1 ]A2
<C

IEC

Figure 26 — Exemple de correspondances
liées aux présentations développées

7.1.2.5 Présentation des données techniques

Les données techniques associées a I'objet représenté par un symbole doivent étre' situges a
proximité de celui-ci si elles sont présentées. Elles doivent étre placées. au-dessus du
symiole lorsqu'il est représenté avec des lignes terminales principalement (horizontales|ou a

sa gauche lorsqu'il est représenté avec des lignes terminales principalement verticales.

Les données techniques doivent étre présentées en dessous ou a drojte des désignations de

référence présentées. Voir la Figure 27.

-R1 3,9k N
a) 1 2 -R1
— 3,9%
/3.B2
-R1 3,9k N
1 2 -R1
b) — =0~ /3.B2
39k~

IEC

a) symbole avec données techniques

b) symbole avec correspondance et'‘dennées techniques

Figure 27 — Exemple de données techniques associées a un symbole

Si cela n'entraine pas,une modification de la signification du symbole, les données techniques

peuvent également étre représentées a l'intérieur du contour du symbole. Voir la Figure 28.

-K11
1 20 ms 2

IEC

Figure 28 — Exemple de données techniques
représentées a l'intérieur d'un symbole

7.1.3 Tracés de connexion

7.1.3.1 Interconnexions électriques ou fonctionnelles

Les tracés de connexion doivent étre conformes au symbole S00001 de I'lEC 60617 (2001-

07).

NOTE Le symbole SO00001 est un tracé continu.
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Quand au moins deux tracés de connexion se rejoignent en un point spécifique, la jonction
doit étre conforme aux symboles S00019, S00020, S01414 ou S01415 de I'lEC 60617 (2001-
07), voir la Figure 29.

S00019 S00020 S01414 S01415

Les s
leur ¢
montr
faisce

L’inte
symb

La F
(200

mboles S00019 et S00020 fournissent des informations sur I'existence des interconnexions mais \p

AS sur

mplacement. Le symbole S01414 indique deux interconnexions physiques a relier a la mémesborng (non

be) sur le c6té gauche. Le symbole S01415 est utilisé pour I'assemblage graphique indiquant la/direct
Bu qui entre.

Figure 29 — Symboles représentant la jonction de tracés de connexion

on du

rconnexion du croisement des tracés de connexion doit étre représentée en utilisgnt le

ole S00022 de I'lEC 60617 (2001-07), voir la Figure 30.

S00022

IEC

Figure 30 — Symboleireprésentant I’'interconnexion
du croisement des tracés de connexion

gure 31 représente un exemple ou les symboles S00019 et S00020 de I'lEC 6
-07) sont appliqués.

k1 L1

-K1\'-K2 K1\ -K2

equivalent to

0617

-Q1 I::I -Q1 I::I

N N

IEC

Légende

Anglais Frangais

Equivalent to Equivalent a

Figure 31 — Exemples de jonction de tracés de connexion
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La Figure 32 représente un exemple avec l'application du symbole S01414 de I''EC 60617
(2001-07). Le circuit illustre la méme fonction que dans la Figure 31, mais inclut une
visualisation de la maniére dont le cablage doit étre réalisé.

-K1\ -K2 -K3

La F
07),
sché

7.1.3

Les
symb

7.1.3

Les

-Q1 I_J -QZ I_J

IEC

Figure 32 — Exemple de jonction de tracés de connexion
avec indication de I'endroit ou va le fil physiqué

gure 33 représente un exemple d'application du symbole S01415 de I'lEC 60617 (2
illustrant la direction d'un faisceau lorsque deux faisceaux sont rassemblés dan
mna.

IEC

Figure 33 — Exemple de-jonction de tracés de connexion a un endroit
ol les tracés decconnexion représentent des faisceaux de fils

.2 Interconnexions de fibres optiques

ole S01318 de'*{EC 60617 (2001-07), voir la Figure 10.

.3 Interconnexions sans fil

nterconnexions sans fil doivent étre représentées conformément au symbole SO

001-
S un

interconnexions‘\.de fibres optiques doivent étre représentées conformémenft au

1863

(voir

la“Figure 34) présentées de maniére adjacente aux symboles représentant les o

bjets

interconnecie€s. La direction des ondes doif, iIndependamment des informations reelles ou de
la direction du flux d'ondes, étre présentée comme dirigée vers l'objet. Toute correspondance
avec les objets avec lesquels elle communique ou autres indications descriptives relatives au
réseau sans fil doivent étre présentées sur le petit c6té du symbole S01318 de I'lEC 60617
(2001-07).

Si nécessaire, le symbole S00001 (tracé continu) représentant une connexion, ainsi que le
symbole qualifiant S01863 de I'lEC 60617 (2001-07), peuvent étre utilisés pour représenter
explicitement les interconnexions sans fil.
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a) -K1 (« -K2 («
b) « ( WLAN1 2 ((C WLAN1

K3 ((C WLANT
o) K1 K2 K2

(G ((« K1

s (=3
d) K1 ( K2

K3

IEC

de

a) Indique que les objets communiquent via desyinterfaces sans fil

b) Indique que les objets a interfaces sans fircommuniquent via un réseau appelé WLAN1

désignation de référence prés duv~symbole de l'interface sans fil indique avec quels objets se

mmunication

s connexions sans fil sont présentées explicitement en qualifiant le symbole d'une connexion (tracé cd

ec celui indiquant une connexion sans fil

Figure 34 — Différentes méthodes de présentation des interconnexions sans fil

fait la

ntinu)

4 ou

Liaijons mécaniques
Les liaisons.'mécaniques doivent étre représentées conformément aux symboles S0014
S00147 de L TEC 60617 (2001-07), voir la Figure 35.
NOTELLe-symbele-S00H44-est-un-traitinterrompu—Le-symbole-S00447-est-un-double-tracé-continu-

1N 12

I
23 | 24
P
3132

IEC

Figure 35 — Exemple de présentations de liaisons mécaniques
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7.1.3.4 Disposition et orientation des tracés de connexion

Les tracés de connexion doivent étre orientés horizontalement ou verticalement a I'exception

des cas ou les traits obliques améliorent la lisibilité.

Il convient que les tracés de connexion n'interférent pas avec d'autres symboles, voir 6.11.2

de I'lEC 81714-2:2006.

Il convient de réduire au minimum les coudes et les croisements de tracés. Les tracés
peuvent étre interrompus pour éviter les coudes et les croisements. Dans ce cas, et
également lorsqu'un tracé est interrompu sur une page et continue sur une autre, les

extrémités du tracé interrompu doivent étre mutuellement référencées, voir 5.8. Il can
que |les extrémités du tracé interrompu soient dessinées de maniere a étre facile

recomnaissables, voir la Figure 36.

NOTE| Dans les schémas de circuits, les coudes et les croisements peuvent étre évités en observant les pri

de disposition de 7.4.2 et I'utilisation de la représentation développée selon 7.4.3.3.
| 3 | 4 | 5 | 3 | 4 | 5
-S1|__\ -32|__ -S1 I——\ -82|__\\
/1.3
A
AT -\ /N - SN

-P1 /5

IEC

Figure 36 — Exemple pour éviter les coudes et les croisements

L'esgacement entre deuxitracés de connexion paralléles doit étre d'au moins 1M.

vient
ment

hcipes

La distance minimalé entre des tracés de connexion paralleles lorsque du texte est a
reprdsenter entre.eux, doit étre égale au double de la hauteur d'écriture et ne doit pag étre

inférieure a 2My voir la Figure 37.

L2 :
L3 opm |

0,25 mm

IEC

Figure 37 — Espacement des tracés

7.1.3.5 Données techniques liées aux tracés de connexion

Les données techniques associées aux tracés de connexion:
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e doivent étre clairement liées au tracé de connexion associé;

¢ ne doivent ni toucher ni couper le tracé de connexion;

o il convient qu'elles soient placées a proximité des tracés de connexion, au-dessus de
ceux-ci lorsqu'ils sont horizontaux, a leur gauche lorsqu'ils sont verticaux.

S'il n'est pas possible de représenter les données techniques a proximité du tracé de
connexion, elles doivent étre représentées ailleurs dans la zone de contenu avec une ligne de

repéer

e ou une référence au tracé de connexion.

Les données techniques doivent étre clairement séparées de toute désignation de référence

Voir

ou desigmation de signat ou designation de borme presentee suivant fe trace de comm
a Figure 38.
-K10
3/N/PE AC 400/230 V 50 Hz
5x1,5 mm?
5
-W12
\ -M21
IEC
Figure 38 — Exemples de données techniques
associées aux tracés.de connexion
ormes d'ondes peuvent étre incluses_et’il convient qu'elles soient représentées

7.1.3,

Des

bre dont elles apparaissent normalement sur I'écran d'un oscilloscope, avec les d
5saires pour I'application.

caractéristiques électriques assignées des circuits en courant alternatif et en co
hu doivent étre présentées. selon les exemples représentés dans I'lEC 61293
rence sous forme abrégée.

PLE

C 110 V: Tension continue 110 V

IAC 400 V: Triphasé, trois fils 400 V

N/PE 400/230 V.50 Hz: Triphasé, cinq fils avec N et PE 400/230 V

6 Présentation simplifiée

racés de connexion paralléles multiples peuvent étre représentés par un tracé (c's

Xion.

e la
Btails

urant

st-a-

H i P AY FHH 4 al St o ol : 4
dlre utr tartoLTau ) TIT utiiioalit utic Ut o THTUTUUT S SsUulvalitcos.

e les tracés paralleles sont interrompus et un tracé traversant aprés un espace court
représente le faisceau (voir la Figure 39.a);

e le nombre de tracés de connexion paralléles représentés par le faisceau doit étre indiqué
soit en ajoutant autant de traits obliques qu'il y a de connexions (voir le symbole S00002
de I'IEC 60617 (2001-07) et la Figure 39.b) soit en ajoutant un trait suivi du chiffre
indiquant le nombre de connexions (voir symbole S00003 de 'lEC 60617 (2001-07) et de
la Figure 39.c).
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b) L o) M

TECT

a) Ep utilisant un trait traversant et un espace

o
=
=1

dication par un nombre de traits

c) Indication par des nombres

Figure 39 — Présentation des faisceaux

Il copvient que l'ordre séquentiel des tracés paralléles aux deux extrémités du faisceau soit
indigué de maniére non ambigie, voir la Figure 40.

E—— -
‘ ‘0
a)
A C
B‘ ‘D
c E
D A
E B
b)

IEC

a) Ep utilisant un point peurtindiquer la premiére connexion

b) Ep indiquant les connexions individuelles
Figure 40 — Indication de séquence a I'intérieur de faisceaux
7.1. Représentation des circuits logiques binaires

rité logique

La relation entre les états logiques et les valeurs nominales (niveaux logiques) des grandeurs
physiques utilisées pour représenter ces états doit étre indiquée en utilisant une des
méthodes suivantes dans un schéma:

e Convention de logique unique (notation relative);

e Convention directe de polarité logique (notation absolue).

La Figure 41 illustre les termes "états" et "niveaux", ou:

. état logique interne" décrit un état logique qui est considéré comme existant a l'intérieur

du contour d'un symbole au niveau d'une entrée ou d'une sortie.

° état logique externe" décrit un état logique qui est considéré comme existant a

I'extérieur du contour d'un symbole:
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sur un tracé de connexion d'entrée avant tout symbole qualifiant externe au niveau de

I'entrée considérée; ou

sur un tracé de connexion de sortie au-dela de tout symbole qualifiant extern
niveau de la sortie considérée.

e au

e le "niveau logique" décrit la grandeur physique qui est considérée comme représentant un
état logique d'une variable binaire:

I'IEC 60617 utilise les symboles "0" et "1" pour identifier les deux états logiques d'une

variable binaire. Ces états sont désignés état-0 et état-1.

une variable binaire peut étre égalée avec toute grandeur physique pour laquelle

deux
617,

gammes distinctes peuvent étre définies Dans la base de données de 'IFC 6

et "L". "H" est utilisé pour noter le niveau logique avec la valeur algébrigue la
positive et "L" est utilisé pour noter le niveau logique avec le niveau algebriq
moins positif.

ces gammes distinctes sont désignées comme des niveaux logiques et sont notées "H"

plus
e le

7.1.4.2 Convention de logique unique

La c
exter
les s

Le sy
aun

External — Internal External
logic states or logic — [—— logic states or
logic levels | states logic levels
IEC
Légende
Anglais Frangais
External logic states or logic levels Etats logiques externes ou niveaux logiques
Internal logic states Etats logiques internes
Figure 41 — lllustration des termes "états" et "niveaux"”

ne donné et le niveau lodgique est la méme au niveau de toutes les entrées et de t
brties dans le schéma ou/dans une portion du schéma.

mbole de négation logique (symboles S01466 et S01467 de I'lEC 60617) doit étre
veau d'une borne d'entrée ou de sortie pour indiquer que les états internes et exte

pnvention de logique unique implique que la correspondance entre un état logique

butes

tilisé
Ernes

sont mutuellement.complémentaires pour la borne considérée.

a) (onvention de logique positive:
Lh valeur la plus positive de la grandeur physique (niveau H) correspond a ['état
ektefne 1. La valeur la moins positive (niveau L) correspond a I'état externe 0. Si celp est
nécessaire, taconvention de togique positive peut €tremdiquee comme suit:

J_1
LOGIQUE POSITIVE o

b) Convention de logique négative:

La valeur la moins positive de la grandeur physique (niveau L) correspond a ['état
externe 1. La valeur la plus positive (niveau H) correspond a I'état externe 0. L'utilisation
de la convention de logique négative doit étre indiquée dans le schéma ou dans la
documentation d'accompagnement comme suit:

La Fi

1
LOGIQUE NEGATIVE 1

gure 42 donne un exemple d'un schéma utilisant la convention de logique positive.
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GD=10 ! N 4120 S 0
2 1D E
T4STP 181
11 8

CcD=12 3 6 ” >c1

CDTRU 4 —R

T4 O

A B C D
T 75

START-N 2 2 72

—— 11

RESTART-N 13

IEC
Légende
Anglais Francais

START DEMARRAGE
RESTART REDEMARRAGE
POSITIVE LOGIC LOGIQUE POSIMVE

7.1.4.3 Convention directe de polarité logique

La cgnvention directe de polarité logique implique que la relation entre I'état logique inter|

le ni
indiq
(sym

Le s

pour
cons

NOTE
pour |

La rg

La Fi

Figure 42 — Détail d'un schéma'de circuit
utilisant la convention de logique positive

eau logique (externe) de chaque entrée de chaque opérateur logique binaire doif

boles S01468 a S01471 de 'lEC.60617 (2001-07)).

mbole de polarité logique doit étre utilisé au niveau d'une borne d'entrée ou de s
indiquer que le niveausbas (externe) correspond a I'état interne 1 pour la &
dérée.

L'absence de symbole de polarité logique signifie que le niveau haut (externe) correspond a I'état int
h borne considérée.

gure~43 donne un exemple d'un schéma utilisant la convention directe de polarité.

ne et
étre

iée directement par la présencei’ou l'absence de symbole de polarité logique

ortie
orne

Erne 1

lation entre“le niveau logique (externe) et un état de signal doit étre uniquement définie
par la désignation de signal conformément a I'l[EC 61175.
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10
& z s
CD=10 (H) ; 7 el |e .
TASTP (H) 18.1
11 8
CD=12 (H) 3 6 >c1
— 13 R
CDTRU (H)
T4 (H) 5
A B C
L =2 °
7.2 D
START (L)  MN] 2 . .5
RESTART () T3
IEC
Légende
Anglais Francgais
START DEMARRAGE
RESTART REDEMARRAGE

Pour
repré

directe de polarité logique est appliquée doit étfeplacée dans le schéma ou da
documentation d'accompagnement.

7.1.5

Un €
utilis

NOTE|
résultg

Un e
d'un
peuv
docu

Figure 43 — Détail d'un schéma de circuit-utilisant
la convention directe de polarité logique

les schémas établis avec la convention directe ‘de polarité logique mais qu
sentent pas de symboles de polarité logique, une<mention indiquant que la conve

Encadrements de séparation

ncadrement de séparation doit éire"constitué par des traits horizontaux et vert
hnt le symbole S00064 de 'IEC 60617 (2001-07).

Le symbole S00064 est un trait.interrompu alternant point et tiret. L’encadrement de séparation
n’est pas un symbole défini en lui-méme.

hcadrement de séparation doit représenter un objet. Les objets représentés a I'inté
encadrement de «sg€paration doivent étre des éléments constituants de cet obj
bnt étre représentés sous une forme simplifiée, sous réserve qu'il soit fait référence
ment plus détaillé, voir la Figure 44.

i ne
ntion
s la

caux

Jui en

rieur
ot et
aun
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IEC
Légende
Anglais Frangais
See doc. Voir doc
Doc Id. Id. de doc

L'end
repré

7.1.6

7.1.6,

Les ¢lésignations de référence \associées a un symbole doivent étre placées a gauch

symb

Figune 45a) ou au-dessus du symbole lorsqu'il est représenté avec des lignes termi

princ

NOTE
différe
désigr
dessu
définig
comm
positid
la Fig

Figure 44 — Encadrement de’séparation
avec référence a un autre'document

adrement de séparation doit étre associé aux désignations de référence de I'objef]
sente.

Présentation des désignations.de référence

1 Symboles

ole lorsqu'il est représenté’avec des lignes terminales principalement verticales, v
palement horizontales; voir la Figure 45b).

Pour les symboles,a utiliser dans des applications xAO, des regles plus précises pour le positionnem
nts champs texteS” conformément a I'lEC 81714-2 s'appliquent (voir aussi 5.12.1). Par exempl
ations de référence ou les ensembles de désignations de référence sont a placer a une distance défir|
5 d'une ligne{médiane horizontale imaginaire ou d'une ligne terminale horizontale (et aussi a une di

du confour du symbole) lorsqu'ils sont présentés avec des lignes terminales principalement vert
e indiqué™a la Figure 45a). Pour les symboles avec des lignes terminales principalement horizonta
n des_deésignations de référence est a la gauche d'une ligne médiane verticale imaginaire, comme ind
re'45b).

qu'il

e du
Dir la
nales

ent de
e, les
ie au-
tance
cales,
es, la
qué a

D’autres régles s’appliquent aux désignations de référence associées a un symbole
représentant une connexion et aux encadrements de séparation, voir 7.1.6.2 et 7.1.6.3.
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ec des lignes terminales verticales

)

a)
b) ayec des lignes terminales horizontales

Figure 45 — Emplacement des désignations de référence aumiveau d'un symbole

7.1.6.2 Tracés de connexion
Les désignations de référence associées aux tracés de connexion:

e dpivent étre clairement liées au tracé de connexion. associé;
b doivent ni toucher ni couper le tracé de connexion;

convient qu'elles soient placées a proximité des tracés de connexion, au-dessys de
bux-ci lorsqu'ils sont horizontaux, a leurgauche lorsqu'ils sont verticaux, et qu'elles jaient
ne direction suivant le tracé de connexion.

L]
=}

o
cC O =

S'il 'est pas possible de représenten la désignation de référence a proximité du tradé de
conngxion, elle doit étre représentée ailleurs dans la zone de contenu avec une ligne de
repéfe ou une référence au tracélde connexion. Voir aussi la Figure 46.

-A9 -A11 -A21
-W10-1 -W11-1
W22-1 ——
<o -W22-3 Ny
il |
5 12 2s
-A22
-A10
IEC

Figure 46 — Exemples de désignations de référence
associées aux tracés de connexion

Les désignations de référence doivent étre clairement séparées de toute désignation de
signal ou de borne ou de toute donnée technique associée au tracé de connexion.

7.1.6.3 Encadrements de séparation

Comme indiqué en 7.1.5, chaque encadrement de séparation représente un objet qu'il est
nécessaire d'identifier, par exemple par une désignation de référence.
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NOTE Un encadrement de séparation est un dessin et non un symbole conformément a I'lEC 60617 et a
I'IEC 81714-2.

Les désignations de référence associées a un encadrement de séparation doivent étre
placées au-dessus et prés du bord gauche de lI'encadrement de séparation ou a gauche et
prés du bord supérieur de I'encadrement de séparation.

Pour les objets présentés a l'intérieur d'un encadrement de séparation, la portion initiale de
leur désignation de référence correspondant a la désignation de référence de [l'objet
représenté par I'encadrement de séparation ne doit pas étre représentée prés des objets
individuels, voir la Figure 47.

i i
! !
| -RA1 |
! K2 !
! !
! !

Jbject Reference e Ll _._ !
designations
Hesistor -S1RA1
Qperating device AL Identification area
Boundary frame -S1
a) b)

IEC

a) Les désignations de référence des objets
b) Lé¢s désignations de référence comme indiquééstdans un schéma
Explicption: La désignation de référence d'uh-objet a l'intérieur d'un encadrement de séparation est troujée en

concajénant sa désignation de référenceyavec la désignation de référence présentée prés de I'encadremént de
séparation.

Légende

Anglais Francgais
Object Objet
Reference designations Désignations de référence
Resistor Résistance
Operating-device Dispositif en fonctionnement
Boundary frame Encadrement de séparation
Identification area Zone d’identification

Figure 47 — Présentation des désignations
de référence prés de I'encadrement de séparation

Si la derniére désignation de référence a niveau unique associée a l'encadrement de
séparation est d'un aspect différent de la premiere désignation de référence a niveau unique
de I'objet constituant, la désignation de référence associée a I'encadrement de séparation doit
prendre comme suffixe le signe de préfixe de cette derniere, voir la Figure 48.
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