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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL SYSTEMS, INSTALLATIONS AND
EQUIPMENT AND INDUSTRIAL PRODUCTS -
DESIGNATION OF SIGNALS -

Part 1: Basic rules

FOREWORD

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

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

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

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

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

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

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

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

International Standard IEC 61175-1 has been prepared by IEC technical committee 3:
Information structures and elements, identification and marking principles, documentation and
graphical symbols.

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

This first edition cancels and replaces the second edition of IEC 61175 published in 2005.
This edition constitutes a technical revision.

Further parts of IEC 61175 may be added as Technical Specifications relating to different
domains. Additional parts may be application guides for designation of signals in specific
applications such as communication protocols and other software systems.
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This edition includes the following significant technical changes with respect to
IEC 61175:2005:

— an improved description of the principles for use; and

— a strict separation between the physical aspect of a signal and its associated information,
focusing on the latter.

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

FDIS Report on voting
3/1214A/FDIS 3/1221/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.

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

A list of all parts in the IEC 61175 series, published under the general title Industrial systems,
installations and equipment and industrial products — Designation of signals, can be found on
the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

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

The intention of this part of IEC 61175 is to establish rules and requirements for the
designation of signals, and furthermore to make recommendations on useful presentations of
these.

Basically, a signal designation is associated with the signal over its whole lifetime, which
means from the beginning of the design stage until the signal is no longer needed.

The change of medium for the transfer of a signal because of a physical rebuilding of an
installation will not cause a change of the identification of this signal if its semantic meaning is
maintained. Signals represent information. For communication purposes the information has
to be represented as data. The information can be more or less complex. In simple cases, the
information can be represented as a single Boolean variable, without internal structure. In
more complex cases, like in computer communication via data networks, the information can
be packaged in more complex objects, with internal structure, which are transferred with
suitable protocols. The implementation can be done in different ways depending on which
technology, protocol, etc. is being used. Figure 1 illustrates the terminology.

Concept model
(concepts in the “Reality” of
an individual)

formally
described by

Knowledge

\

communicated as

!

describes Information object assembled Information formall Information model
Metadata object (unit of structured -t (communicatable nay P! (concepts as communicated
B . to described by K .
information) knowledge) in a given context)
1 1
represented as represented as
Metadata describes Data object (unit of _, _assembled Data formally (informa[t)iz;aa??;erlesented
g structured data) N to (symbols with meaning) | described by * | % ) ; P -
in a given implementation)
|
for transfer represented as
# assembled to
]
describes Symbol
) - . ymbol
Signal metadata ' Signal (.. characters)

|
is transferred by

{

Signal carrying medium
(e.g. light)

|
is transported by

v

Signal connection medium
(e.g. fibre)

IEC

Figure 1 — lllustration of relationship of terminology

The principles described in this part of IEC 61175 are closely related to other International
Standards such as IEC 81346-1, IEC 81346-2, IEC 61666 and IEC 81714-3. An information
model for the interrelations is provided in IEC TS 62771.
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INDUSTRIAL SYSTEMS, INSTALLATIONS AND
EQUIPMENT AND INDUSTRIAL PRODUCTS -
DESIGNATION OF SIGNALS -

Part 1: Basic rules

1 Scope

This part of IEC 61175 provides rules for the composition of designations for the identification
of signals and signal connections. This includes the designation of power supply.

This part of IEC 61175 is applicable to all types of signals within an industrial system,
installation and equipment and industrial products. It deals with the information aspect of
signals and not with their physical implementation.

Excluded from the scope are general rules for the presentation of information in human
machine interfaces. This part of IEC 61175 is also not applicable for the identification of
wiring, terminals, piping and other hardware connections.

NOTE For the purpose of marking of wires, see IEC 62491.

This horizontal standard is primarily intended for use by technical committees in the
preparation of standards in accordance with the principles laid down in IEC Guide 108.

One of the responsibilities of a technical committee is, wherever applicable, to make use of
horizontal standards in the preparation of its publications. The contents of this horizontal
standard will not apply unless specifically referred to or included in the relevant publications.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 61082-1, Preparation of documents used in electrotechnology — Part 1: Rules

IEC 81346-1, Industrial systems, installations and equipment and industrial products -
Structuring principles and reference designations — Part 1: Basic principles

IEC 62720, Identification of units of measurement for computer-based processing

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
3.1

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

[SOURCE: IEC 81346-1:2009, definition 3.1]

3.2

information object

fixed and structured amount of information that can be managed and interchanged as a unit
amoung users and systems

Note 1 to entry: This unit need not be human perceptible. Information objects are often stored as data.

Note 2 to entry: “Users” refers in this definition to users of information and “systems” refers to systems managing
information and documentation.

3.3

data object

collection of data that has an agreed grouping between the sender and the receiver and can
be identified as a complete entity

[SOURCE: ISO 21549-7:2007, 3.12, modified — “Natural grouping” has been changed to
“agreed grouping between sender and receiver”.]

3.4
signal
agreed representation of an information object conveyed among objects

Note 1 to entry: The agreed representation is a data object. The information object can be used to express a
binary state or analogue variable or have a more complex structure.

Note 2 to entry: The representations of the information object e.g. potential level, current level, data format,
protocol, etc., are conveyed in a suitable signal connection medium.

Note 3 to entry: Complex information objects usually need a number of successive conversions until they reach a
representation suitable for transfer in a signal connection medium.

Note 4 to entry: The agreement between sender(s) and receiver(s) is necessary in order to generate and interpret
the representation correctly. In simple cases it is implicit, in other cases it has to be explicitly specified as a
protocol, etc.

Note 5 to entry: The representations of the information object can be conveyed directly from source to destination
(synchronous communication) on the signal connection medium, or intermediately stored (by the sender) in a place
where the intended receivers can get them (asynchronous communication).

3.5
signal name
identifier of the information object represented by a signal

3.6
signal designation
unambiguous identifier of a signal within a system

3.7
object designation
identifier of a specific object in a given context

EXAMPLES Reference designation, type number, serial number, name.

[SOURCE: IEC 61355-1:2008, definition 3.13]

3.8

reference designation

identifier of a specific object formed with respect to the system of which the object is a
constituent, based on one or many aspects of that system Documents
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[SOURCE: IEC 81346-1:2009, definition 3.11]

3.9
signal connection
established communication path between different objects used for transmission of signals

Note 1 to entry: A signal connection uses one signal connection medium only. Change of medium takes place in
the objects.

3.10
signal connection network
signal connections that transfer the same information object

Note 1 to entry: A signal connection network can use different media.

3.11
signal connection identifier
identifier of a specific signal connection

Note 1 to entry: The term for this definition was formerly "signal variant", which is now deprecated.

3.12

signal connection medium

(physical) medium on which the signal is transported from one (physical interface) point to
another

EXAMPLES Electric wire, optic fibre, space.

3.13
signal carrying medium
physical quantity or data transfer protocol used to transfer the signal

EXAMPLES Current, potential, bus protocol.

3.14
domain
distinguished part of an abstract or physical space where something exists

3.15
signal name domain
domain in which signal names are unambiguously distinguished

3.16
signal presentation
means of communicating an information object in human-interpretable form

3.17

signal class

group of signals defined in accordance with a classification scheme based on the purpose of
the signals

3.18
signal class code
coded designation of a signal class

3.19
signal connection characteristics
optional description of technical characteristics of the signal connection

Note 1 to entry: The term for this definition was formerly "additional information", which is now deprengncuments
Document Sharing Hub

Full document details: IEC 61175-12015


http://avadocuments2026.com/doc/iec-61175-1-2015
http://avadocuments2026.com/doc/iec-61175-1-2015

IEC 61175-1:2015 © IEC 2015 -1 -

4 Basic principles

4.1 General principles on signal transfer and signal naming

Signals are representations of information objects that are exchanged among objects.
Normally a signal has one source and one or many destinations (see Figure 2).

Signal with parallel transmission paths —» Destination
Signal /
Source - Signal \e Destination Source Signal » Destination
Si;nal
— Destination

IEC

Figure 2 — Signal with source and destination(s)

The transmission of a signal from source to destination may require one or many signal carrying media, see
Figure 3, which in turn requires signal connection media in order to operate.

If a change of a signal carrying medium to another or a change of a signal connection medium
to another is required, transformations can be necessary.

At such transformations, the represented information object shall remain unchanged, see

Figure 3.
Signal connection medium 1: Signal connection medium 2: Signal connection medium 3:
e.g. copper wire e.g. space e.g. optical fibre
Signal carrying medium 1: Signal carrying medium 2: Signal carrying medium 3:
e.g. current e.g. radio frequency e.g. light
Source - Transformation * ————® Transformation * ———{ Destination
Signal 1 Signal 1 Signal 1

IEC

*

without change of information object

Figure 3 — Information object transmitted via
different signal carrying and connection media

If the information object of a signal is intentionally processed, for example the information
object being delayed or being subject to a logic condition, a new signal shall be created, see
Figure 4.
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Signal 1 ) Signal 2 o
Source ————P> Processing ——— | Destination
e.g. “limit
e.g. “tempErature” supervision” e.g. “switch off”
Signal 1 Signal 4 -
Source P> —— | Destination

Signal 2 o
Source ——— | Processing/linking

Signal 3 Signal 5 o
Source |—— P ————p{ Destination

IEC

Figure 4 — Different signals caused by processing/logical linking

If the information object with respect to the intended information exchange is modified, a
different signal name shall be applied.

The identification of the information object — the signal name — is therefore the most basic
issue in the construction of the signal designation (see Clause 5).

4.2 Signal classification

The signal may be classified according to different characteristics. The signal classification
provided in this part of IEC 61175 is based on the purpose of the signal.

Two groups of signals exist with respect to their treatment in designations:

e reporting signals, and

e controlling signals.

The characterization of these two groups is based on the direction of the information flow
related to the considered objects (see Figure 5). As a signal is transmitted between two or
more objects, one of the objects needs to be appointed as the main object (see 5.1).

The “main object” is an object that is in most cases associated with the main process
concerned, as opposed to, for example controlling or monitoring processes. Those are
considered to be related to auxiliary processes.

EXAMPLES:
A switch in a control panel provides a signal for closing a circuit breaker in the main process. The circuit breaker is
then considered as the main object and the signal is a controlling one. The circuit breaker provides a signal

representing its closed position for indication in a control panel. The circuit breaker is also in this case considered
the main object and therefore the signal is a reporting one.
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| Controlling signa>
Controlling object Controlled object
e.g. e.g.
control panel circuit breaker
<Reporting signal | //
“Main object”

IEC

Figure 5 — Relation between controlling and reporting signals

The two groups are further split into signal classes:

e Reporting signal group contains the following classes:
alarm signal, event signal, indication signal, measuring signal (including power supply);
e Controlling signal group contains the following classes:

command signal, setting value signal.

Table 1 provides these signal classes together with associated letter codes to be used as part
of the signal name.

4.3 Signal name domain

The signal name domain defines the domain inside which a given signal name shall be
unambiguous. For identification of signal name domains see 5.1.2. As a consequence signal
names may be repeatedly used if existing in different unambiguously identified signal name
domains. Different possibilities exist for defining such a domain:

e Both, source and destination of the signal are constituents of the object serving as domain
(see Figure 6 a). This shall be applicable for all signals if such a common object exists.

e The object that constitutes or contains the destination of a signal is chosen as domain
(see Figure 6 b). This is mainly applicable for controlling signals.

e The object that constitutes or contains the source of a signal is chosen as domain (see
Figure 6 c). This is mainly applicable for reporting signals.
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Signal name domain

|
| |
! !
| . |
; . Signal A :
I | Control function > !
a) ! Pumping !
! function !
| |
i i
| icati Signal B |
i Indlca.tlng Igna ‘ !
| function |
i i
Signal name domain
= _A_/ ______________ -
Source i Destination '
I |
Signal A | [
b) Control panel | »— Pump i
| i
Lo ] !
Signal name domain
o < :
[ Source ' Destination
| |
I I Signal B
<) i Pump — ] Control panel
| |
| |

IEC

Figure 6 — Object serving as signal name domain

5 Designation of signals

5.1 Structure of the signal designation
5.1.1 General

A signal designation shall unambiguously identify a signal along all signal connections
belonging to a signal connection network. It shall be independent of any signal connection
and signal carrier medium. The signal designation consists of the following parts:

e object designation of the signal name domain (see 5.1.2);

e prefix for signal name (see 5.1.3);

e signal name (further substructure, see 5.1.4).

For the purpose of identifying a specific signal connection in a signal connection network or
for providing additional information related to that connection, the signal designation may be

supplemented by Documents
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e signal connection identifier (see 5.1.5);
e signal connection characteristics (see 5.1.6).

The structure of a signal designation shall be as shown in Figure 7.

Detailed rules on presentation of signal designations in documents are provided in

IEC 61082-1.
}47 Signal designation with signal connection information —»{
|<— Signal designation —»‘ ’4— Signal connection information —><
Object designation ;Signal name :Signal connection id (Sign. Conn. char.)
A
Designation of the object

which is the domain of the
signal designation

Prefix sign indicating the
signal name

Signal name

Character indicating signal
connection information

Signal connection identification
(optional)

Signal connection characteristics
(optional)

IEC

Figure 7 — Signal designation and signal connection identification

5.1.2 Object designation

The object designation is an identifier of the signal name domain inside which the signal name
is unambiguous and valid. The object designation shall be (or shall be made) unambiguous in
the given or planned system context.

The choice of the object serving as signal name domain shall be based either on identifying
the overall object of which the source and destination are constituents, or on the
denomination of a main object in the signal connection network as described in 4.2. This
means that the signal name domain is identified by the object designation of the overall object
or of the controlled or the reporting object.

A reference designation in accordance with IEC 81346-1 is considered as an unambiguous
designation of an object.

If a reference designation in accordance with IEC 81346-1 is used, it shall be applied as
object designation.

5.1.3 Prefix

The signal name shall be preceded by a prefix sign, namely the character “;” (semicolon).
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In presentations the prefix sign may be omitted if the context is clear, for example in a signal
list in which the meaning of this piece of information is indicated in the column header.
However the prefix sign shall be presented when a signal name is presented together with a
preceding object designation.

5.1.4 Signal name

The signal name shall identify the information object by providing short but significant
information on that information object.

It is composed of the following elements:

e signal class (optional); consisting of a code (see Table 1);

e short name (optional), representing the related source or destination object in the form of
a short or abbreviated textual description (see Table 2);

e basic signal name (mandatory), consisting of a code representing the specific function of
the signal with respect to the object (see Table 3)

Considering that the signal name as a whole is an identifier, it shall be considered as a
language independent string. This implies that it shall not be translated.

Language-dependent information related to the signal, for example text presented on a
display, may be provided as separate information but not shown within the signal name.

The structure of a signal name shall be in the form shown in Figure 8, to be read from left to
right.

|< Signal name >|

| signal class code | - | short name | - | basic signal name |

Code of signal class J
(optional); see Table 1

Separator sign (optional)

Short designation of the
reporting or controlled object
(optional); proposals see
Table 2

Separator sign (optional)

Code for specific function of
the signal (mandatory);
proposals see Table 3

IEC
Figure 8 — Signal name structure

In presentations, the different elements in the signal name may be differentiated by being
preceded by a single space “” (SPACE) or by separator signs “ " (LOW LINE) as shown for
example in Figure 10. For enhanced readability, however, the use of the character “_” (LOW
LINE) is recommended.

NOTE In a specific system, for example a communication system, the signal name can be presented using the
different parameters of the information object.

If an indication of the signal class in the signal name is required, the signal class code in
accordance with Table 1 shall be applied. Documents
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Table 1 — Letter codes for signal classes

Signal class code Signal class Examples

A Alarm signal See 5.3.1.3
C Command signal See 5.3.2.2
D Indication signal See 5.3.1.2
E Event signal See 5.3.1.3
(1) Indication signal @

L Power supply See 5.3.1.5
M Measuring signal See 5.3.1.4
S Setting value signal See 5.3.2.3

XtoZ User’s choice

a8 As letter codes | and O are generally deprecated, the letter code | has been
replaced by letter code D. Letter code | is indicated in the table as alternative

letter code for signal

IEC 61175:2005).

class “Indication signal” (in accordance with

Sub-classification of the classes may be indicated by adding a number (1,...,9). Additional

classification outside Table 1 shall be explained by accompanying documentation.

Signal classes denominated as “User’s choice class” are provided for specific applications
which, if applied, shall be be defined and documented by the user.

The short name is intended to provide a rough idea about the kind of (controlled or reported)
object or of phenomenon observed. Examples are given in Table 2. The short nhame may
however be chosen freely according to the needs of the user.

Table 2 — Examples of short names

Short name

Meaning

Bat

Bus

CB

CT
DiffProt
Dsc
DistProt
Flow
Gen
Earth
Mot
PwrSup
Pump
Tr

Valv

VT

Battery

Bus

Circuit breaker

Current transformer
Differential (protection)
Disconnector; Isolating Switch
Distance (protection)
Flow

Generator

Earth (US: Ground)
Motor

Power supply

Pump

Transformer

Valve

Voltage transformer

Short names may be supplemented, for example with counting numbers, for difBrar&iﬁments

purposes.
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The identification of the signal name domain, i.e. the reference designation (see 5.1.2), shall
not be repeated as part of the signal name.

The basic signal name is an abbreviated term used as a code. It shall provide a rough idea
about the function of the signal with respect to the (controlled or reported) object or to the
phenomenon, or about a status or a quantity. Examples are given in Table 3. Also the basic
signal name may be chosen freely according to the needs of the user.

Table 3 — Examples of basic signal names

Code Meaning
Bwd Backward
Close Close
Decr Decrease; Decrement
Dwn Down
Err Error
Fail Failure; Fail
Flt Fault
Fwd Forward
Go Go
High; H High
Incr Increase, Increment
Low; L Low
Man Hand; Manual
Max Maximum
Min Minimum
Open Open
Off Off
On On
Rem Remote
Rel Release
Req Request
Res Reset
Run Run
Set Set; Setting
Start Start
Stop Stop
Trip Trip
Up Up

In some technical areas mnemonics are defined for specific purposes. It is recommended to
use such mnemonics as short name and/or as basic signal name in documents prepared for
specific use within the related technical area.

For indication of proportional relation, the less-than sign (<) or greater-than sign (>) may be
added to a relevant code in Table 3 (see example below)

EXAMPLE Max< indicates an operation level lower than maximum level. Max indicates an operation level
identical with maximum level. Max> indicates an operation level higher than maximum level.
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In case of measuring signals or power supply, specific codes for basic signal names are often
applied. More information is provided in 5.3.1.4 and 5.3.1.5.

If a signal class is explicitly indicated and if a verb is used in the basic signal name, this
should be in the imperative form for both reporting and controlling signals (for example
C_CB_close, D_CB close).

The meaning of the letter codes in short name and basic signal name should be described in
the document where it is used or in supporting documentation.

5.1.5 Signal connection identifier

The signal connection identifier is an identification of a part of a signal connection network.
This identifier can be added as optional information.

If it is required to identify a signal connection in a signal connection network on the way from
the source to the destination, the signal connection identifier shall be added to the signal
designation. The signal connection identifier shall be preceded by the character “:” (COLON).

There are some cases when signal connection identifiers should be added to the signal
designation. These cases occur when a signal is being transferred:

e from one system to another;

e from one component to another;

e from one signal connection medium to another;

e from a source to different destinations (a split of the signal connection network).

If there is only one section in the transmission chain, it is not required to explicitly use a
signal connection identifier.

The signal connection identifier in turn may be supplemented by signal connection
characteristics, see 5.1.6. If signal connection characteristics are provided, the separator sign
“” shall be presented also in the case when no section of the signal connection identifier is
explicitly indicated (meaning the signal designation is related to one signal connection only).

5.1.6 Signal connection characteristics

The signal connection characteristics part is intended to provide information on characteristics
of a signal connection. If it is required to apply the signal connection characteristics part, it
shall be presented in parentheses “(...)” following the signal connection identifier or the “:”
(colon) in case only one signal connection exists. See also Figure 13 and Figure 14.

The signal connection characteristics may include:

e data related to the transmission of the signal (e.g. voltage level);

e alternatively name or other information related to packaging of information objects for
transferring;

e other system information, for example protocol related parameters.
5.2 Recommended characters

Signal designations should be composed from standard character sets.

To maintain compatibility with computer processing, character sets should be restricted to
those characters in ISO/IEC 646:1991, Table 4 — Basic code table, excluding control
characters and national replacement characters.
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If the computer and communication systems used are restricted to those that can process 8-
bit single byte coded graphic character sets, ISO 8859-1 is recommended for supplementary
characters.

The recommended characters include the following:

e Upper case Latin characters A through Z;

o Lower case Latin characters a through z;

o digits 0 through 9;

e negation: see Clause B.2,;

e spacing characters: underscore (_) or space;

e name prefix: semicolon (;);

e signal connection identifier separator: colon (:);
e indicator of signal connection characteristics:());

e special characters: EXCLAMATION MARK (!); QUOTATION MARK ("); PERCENT
SIGN (%); AMPERSAND (&); APOSTROPHE (); ASTERISK (*); COMMA (,); FULL
STOP (.); SOLIDUS (/); LESS-THAN SIGN (<); EQUALS (=); GREATER-THAN SIGN (>);
HYPHEN-MINUS (-); PLUS SIGN (+); QUESTION MARK (?).

5.3 Forming signal designations
5.3.1 Reporting signals
5.3.1.1 General

A reporting signal transfers information from the reporting object (source) to one or many
destinations (receivers of the message). The object designation, preferably the reference
designation of the object in which the reporting object is situated, shall be used to identify the
signal name domain for a reporting signal.

Figure 9 shows examples of:

a) different signals of the reporting type from one soure to several destinations;

b) several signal connections carrying the same signal with two destinations, the signal
domain being a function object that includes the reporting object as well as the
destinations;

c) same example as b), however with a signal domain referring to the reporting object.
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Object designation ; Signal name: 1
P Destination 1

Reporting object

) Object designation ; Signal name: 2
a
Sensor P Destination 2
Object designation ; Signal name: 3
P> Destination 3
Signal name domain
=MA1; /
e it ittt ittt
| : E_Mot_Start:2 |
| Reporting object - Panel |
| |
| ; E_Mot_Start:1 |
b) . Motor L :
| Destination 2 |
I ; E_Mot_Start:3 I
I = Desk I
| |
O : represents signal transformation without changing signal meaning
Signal name domain
-MA1;
|—______ T Destination 2
| -MA1; E_Mot_Start:2
i Reporting object I Panel
I ;E_Mot_Start:1 |
c) Motor f _
| Destination 3
I | -MA1; E_Mot_Start:3
| | | Desk
| |
Q : represents signal transformation without changing signal meaning EC

Figure 9 — Examples of reporting type of signals

Examples of signal names:

— Event signal ;E_Pump_Start
— Indication signal ;D_E-Sw_Open
— Power supply ;L_DC5 L+

— Measuring signal sM_CT2_I1L3

5.3.1.2 Indication signal (D)

The information object represented by an indication signal provides information on the
operational state of a source object that can occupy one or many specified positions (for
example on-, off- and intermediate-position). Figure 10 shows examples of indica'Bn signals

generated by a position switch. ocuments
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. |
: el |
Object designation ; D_E-Sw_Open ' ' i
| N :
o !
Object designation ; D_E-Sw_Close | I !
2 !
: |
Object designation ; L_DC_110V ! i
T :
. |

IEC

NOTE The figure shows two indication signals (class D) and one power supply (class L).

Figure 10 — Example of an indication signal

5.3.1.3 Alarm and event signals (A and E)

The information object represented by an event signal provides information on a specific
event. Figure 11 shows a connection of an event signal to a registration system.

NOTE Typically, these types of signals are created by the signal source in the case of a changed status, for
example in process supervisory device.

The information object represented by an alarm signal provides information on a specific
abnormal situation or event that requires specific action.

Event list
Pump No. 1 started

Object designation ; E_Pump_Start

IEC

Figure 11 — Example of an event signal

The assignment of the classes indication signal, alarm signal and event signal is not always
obvious and shall be decided by the user according to the information requirements during
operation of the system or plant. In cases where the purpose of the signal is not completely
clear or no differentiation is wanted, class D should be used.

5.3.1.4 Measuring signal (M)

The information object represented by a measuring signal provides information on the value of
a measured quantity. The measured quantity can be transmitted via analogue or digital
means.

For measuring signals the basic signal name should describe the measured quantity. If the
basic signal name is coded, then the letter codes in accordance with Table A.1 shall be used
as the first character, and codes in accordance with Table A.2 or Table A.3 shall be used as
second character (for examples, see Figure 12 and Figure 13).
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:M_CT2_I1L3

I
I
I
| ; M_CT2_I1L2
i
I

E— ]

|
|
|
|
!
:M_CT2_1L1 !
|
|
|
|
|

Explanation for ;M_CT2_I1L3:

M = measuring signal, CT2 = current transformer 2, |11 = current core 1, L3 = phase L3

Figure 12 — Example of measuring signals

From the measuring device that generates the measuring signal, the same signal may be
represented along its signal connection network by using different carrier media
(see Figure 13). Since the information object is the same, the same signal name shall be used
in all cases. The different carrier media shall, if required, be indicated as different signal
connections.

Transducer Voltage transformer

Object designation ; M_VT1_UL1:+ ; M_VT1_UL1.L r— - -0 1
— ]

|

|

i

- | |

; | L

Object designation ; M_VT1_UL1:- : :M_VT1_UL1:N @ ! i
ma : o

P!

T | T I !
| |

i |

Analogue d.c. signals Analogue a.c. signals

Figure 13 — Example of an analogue measuring
signal transmitted in different forms

Specific attributes related to the carrier medium, for example time stamps of digital messages
of analogue values may be complemented within signal connection characteristics or supplied
as related but separate information (see Figure 14).
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Communication message

Object designation : M_VT1_UL1:3(Time) Signal name domain

I [ ]
X Transducer Voltage transformeri L1

|

! !
! 'M_VT1_UL1:2(10 mA) | =—— :M_VT1_UL1:1(110 V) !
| |
! !
! !
! !
| |

Analogue d.c. signal Analogue a.c. signal

Figure 14 — Example of signal connection
characteristics related to measuring signals

5.3.1.5 Power supply (L)

Power supply sources are usually of the electrical kind but may also include other supply
sources like compressed air in pneumatic circuits or light-supply in light wave circuits.

Power supplies are not signals but can be designated following the same principles as for
signals. The designations of such supplies are for simplification reasons, in the following also
called signal designations and treated as reporting signals.

Power supply connections should be named according to the characteristics of the physical
quantity they carry. This can be either a numerical value with a unit of measure or a
commonly understood abbreviation that implies a nominal numerical value, and may also
imply a tolerance or other additional properties. For example:

e a functional earth connection may be named 0 V or FE;

a protective earth connection may be named PE;
e a TTL supply voltage connection may be named L+ or L+5 or +5 V or V+ or VC;
e a power main connection may be named L1 or 50 Hz 230 V L1;

e a power connection to a motor in a variable speed drive with variable frequency and
variable voltage may be named L1 or VFL1.

The signal names related to electric supply circuits should be derived from letter symbols
given in IEC 60747 or IEC 60445, if applicable. For convenience, IEC 60445 conductor
markings are included in Table A.3. An example is shown in Figure 15.

Object designation ; L_DC5_L+

|
|
!
-F2 ! Object designation ; L_DC5_L-
|
|
|

IEC

NOTE The source of the signals is not shown, but the signal names indicate that the signals are initiated from the
power supply unit DC5, positive d.c. supply or negative d.c. supply.

Figure 15 — Example of power supply designation Documents
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5.3.2 Controlling signals
5.3.21 General

A controlling signal transfers information from one or many sources to one controlled object
(destination) with the purpose of activating an operation or other activity. The object
designation, preferably the reference designation of the object in which the controlled object
is situated, shall be used to identify the signal name domain for a controlling signal.

Examples of signal names:

e Command signal ;C_Motor_Start

e Setting value signal ;S_Pump_Flow

where C and S are signal classes; Pump is the short name and Start and Flow are basic
signal names.

Figure 16 shows examples of:
a) different controlling signals from several sources acting on the same destination object,
and

b) one controlling signal with signal connections from several sources that are combined and
acting on the same destination object.

Object designation ; Signal name: 1
Source 1
Controlled object
. . . . >
a) Object designation ; Signal name: 2
Source 2 P Actuator
L
Object designation ; Signal name: 3
Source 3
=MAT1;
Source 1 | -:
=MA1;C_Mot_Stop:1 | Controlled object -
Panel ;
| [
b) | :C_Mot_Stop:3 |
° Motor 1 :
Source 2 ' > !
=MA1;C_Mot_Stop:2 ! I
Local control | |
S J

Signal name domain
IEC

Figure 16 — Examples of typical controlling type of signals

5.3.2.2 Command signal (C)

The information object represented by a command signal provides information for activating
an operation of an object (start or stop or similar activities) in the controlled process.
Figure 17 shows a command signal intended for controlling a pumping system Documents
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Object designation ; C_Pump_Start

IEC
Figure 17 — Example of a command signal

5.3.2.3 Setting value signal (S)

The information object represented by a setting value signal provides information used to
modify a specific parameter related to the controlled process. Figure 18 shows a setting
signal intended for controlling a regulator.

Regulator 1

F K1 "
| |
| | Control '
[ unit -F1 H [
Object designation ; S_Reg1_U-Set I I
|| Set output |
I value -T1 |
I ~ I
| ~ | |
|

IEC

Figure 18 — Example of a signal for setting value

6 Identification of signals in the signal connection network

6.1 General

Any signal, regardless if it is a reporting signal or controlling signal, is transferred from the
signal source to the signal destination via one or many signal connections (see Figure 19 and
Figure 21). At the interface between two sections of a signal connection network, usually the
signal is transformed to be transmitted via another signal connection medium or to another or
different signal carrying medium.

The basic information content of such a signal shall be represented by the signal name and as
such independent of a signal transmission medium or of its physical form. The signal name
shall remain unchanged in a signal connection network as long as the information content is
unchanged.

Figure 19 and Figure 20 show two different examples of how signal connection networks can

be identified. Documents
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Each signal connection is identified unambiguously within each section of the connection
network by a signal designation together with a signal connection identifier. Consequently the
signal originating from the signal source can be recognized at any place of the signal
connection network and at the signal destination by the signal name only.
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Figure 20 — Example of signal connection identifiers in a current measuring circuit

6.2 Pre-defined signal names

In some cases internal signal designations are provided by the manufacturer of a component.
If these need to be referred to in a signal connection network, for example when presented in
a document, the internal signal designations may be used as identifiers of the related signal

connections.
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Figure 21 — Signal connection identifiers by internal signal name

Figure 21 shows an example of a signal connection network as a part of the connecting chain
with input and output terminals of a PLC (Programmable Logic Controller). The signal
connection identifiers indicated at the signal in the PLC show the signal names defined by the
designer of the PLC program. The signal connection identifiers S1 and Out1 are the input
signal name and output signal name in the program, respectively.

6.3 Grouping of signals
6.3.1 General

For different reasons signals may be arranged in groups. With regards to signal naming two
kinds of signal grouping can be identified (see 6.3.2 and 6.3.3).

6.3.2 Packaging of signals in signal carrying medium

The purpose of packaging signals in a specific signal carrying medium is to facilitate
communication in a signal connection network. When such a signal package has been
transmitted, it is intended to be unpacked in individual signals including the same information
objects as used in the packing (see description of data objects in Annex E). In this case it is
required that each included information object is identified and has its own signal designation
as a part of the package. Additionally the package of signals (data object) needs an identifier,
which can be a signal designation including a common name for the package.
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6.3.3 Grouping of signals for presentation

Signals may be grouped together for the purpose of common presentation. In this case a new
signal is created. The new signal contains the information objects from the grouped signals
without the possibility to identify each of them in the receiving object. The new signal requires
its own signal designation.

7 Signal identification in interfaces for data exchange

7.1 General

In the transfer of the information object from the source to the receiver, the signal may pass
through interfaces between systems or components. The terminal or interface device makes
the interface between two signal connections and may need to carry the information related to
the signal connections on both sides. The overall signal designation shall not be changed in
such an interface but the two signal connection identifiers will differ. Components that
internally handle signals may have predefined internal naming principles. The same is valid
for communication using a standardized protocol. The internal name for an information object
in a software program may be different from those signal naming conventions established in
this part of IEC 61175 (see Annex D). It is up to the customer to decide whether this is
acceptable or not. In the case that the naming principles used by the software program for the
product or protocol definition of a communication are accepted by the customer, there might
be additional needs to establish signal interfaces.

7.2 Interface between electric circuit and programmable devices, 1/0

Programmable devices, e.g. a PLC, have input/output modules, /O, for signal interface
between the internal logic program and the external electric signal connection. The 1/O
module needs to carry the information about both the external and internal signal name. It is
strongly recommended that the internal signal designation coincides with or is similar to the
external signal designation even if the naming rules of the internal software do not support a
full identity. For best similarity a consistent information model shall be used for all designation
of the information object. Also, at least the meaning of the information within internal and
external signal names shall be the same.

For further information about designation of signals in binary logic representation, see
Annex B.

7.3 Interface for logic communication

Most communication protocols used in industrial plants are based on transmission of data
objects which are packages of signals rather than signals. That is, the information content of
a signal is supplemented with other related information, required for the transmission as well
as proper understanding of the information by the receiver.

For further information see Annex E.

8 Signal presentation

8.1 Representation vs. presentation of a signal designation

The representation of a signal designation describes how the designation shall be constructed
in order to allow computer software to decompose it into constituent parts.

A signal designation may be communicated as an unbroken string. In this case all defined
prefix signs that separate the different parts from each other, need to be included in the
string.
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A signal designation may alternatively be communicated as a group of parts. In this case the
parts shall be instances of well-defined and identified data element types. The defined prefix
signs can in this case be omitted.

NOTE Data element types usually are defined according to IEC 61360-1. See also Annex F.

The presentation of a signal designation shall be such that a human being shall be able to
recognize the different parts.

If the designation is communicated as an unbroken string this can easily be done by means of
the included prefix signs.

If the designation is communicated in parts the appropriate prefix sign needs to be added at
presentation.

8.2 Human machine interface, HMI

Any signal (information object) or signal designation may be presented in a human machine
interface (HMI) related to a specific machine or to a system. The information can be
presented in many different forms, for example by a graphical symbol, in an annunciator
panel, in an event list or bar graph, etc. When the signal is presented in textual form, the
signal identification shall be unambiguous within the context described by the HMI and
understood by the human reader. The signal name described in this part of IEC 61175 is a
code that typically uses abbreviations not intended to be presented for example on screens.
Therefore, the signal presentation in an HMI should be transformed to a more user friendly
and language dependent text or to a standardized symbol presentation.

Typical for the presentation of the signal (information object) in an HMI is that the information
in textual form is divided into blocks (columns), for example:

e the object name and basic signal name is shown in more describing textual form;
e the classification code or signal connection identifier need not be used in the presentation;

o the signals are arranged in groups with respect to the related objects, with a common
object designation (reference designation) as a rubric for the group;

e signal connection characteristics are shown as parameters for the presentation of a signal.

This part of IEC 61175 does not make any further requirements or recommendations for the
representation of signals in human machine interfaces, but see also IEC 60447, |IEC 60417
and |IEC 62744.

8.3 Presentation in documentation

The main purpose of this part of IEC 61175 is to standardize a signal designation applicable
for use in diagrams and other types of technical documentation. It is recommended to identify
objects shown in a diagram by a reference designation in accordance with IEC 81346-1 and
IEC 81346-2 for the purpose of object designations as part of the signal designations.

For the presentation of signal designations in documentation, IEC 61082-1 shall apply.

One important means for presenting signal designations is the use of simplified presentation
methods. The reference designation, which is common to all signal designations, can be
presented only once at a surrounding boundary frame and omitted at every signal designation
inside the boundary frame. The reference designation at the boundary frame is suffixed with
the character semicolon (;), indicating its relationship to a signal designation. Reading such a
signal designation starts always with that reference designation which then needs to be
concatenated with the signal names shown at the connecting lines, (see Figure 22). In the
example all signals have the same signal designation =W1E1Q1;D_CB1_Close. The different
signal connections in the signal connection network are in addition identified by nu@a&uments
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NOTE The arrows indicate the concatenation of the common part of the signal designations (outside) with the
individual parts of the designation (inside an object).

Figure 22 — Use of concatenated reference designations in a plant

8.4 Presentation of metadata for signals

A signal is an information object. This information object can be described by metadata. Some
of these metadata are represented in the signal designation. Further metadata may be
relevant for the description of the signal. Those metadata can be aggregated to a metadata
object.

For exchange of metadata of a signal, the metadata object may be transferred in a
standardized format, for example extensible markup language (XML).

The left side in Figure 23 shows a signal represented by its signal designation in human-
readable form in a single line and in a tabular form showing its composition by properties with
associated values. In Figure 23 the unit (Volt) is entered as clear text. This is the preferred
notation for human presentations.

The right side in Figure 23 shows an example of the previous signal designation using the
XML notation. The XML notation is intended for information processing. In such a case it is
recommended to apply unambiguously defined codes (keys) when using units. This will allow
an automated conversion or localization of a given unit into a different unit of the same
physical quantity (e.g. metres to inches or feet) using ISO 80000-9. If encoding is used for
units, then the codes as defined in IEC 62720 shall be used.
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=WL1=M1 ;M_VT1_UL2 :3(0-10mA) <«— Standardized format

Signal properties

Signal name domain =WL1=M1
signal class code M

short name V1

basic signal name uL2

Signal type Measured value
Unit Volt

Signal connection properties
signal connection identifier 3

Signal connection type Analogue
Signal connection caract.  0-10mA

>

Format for human presentation

=WL1=M1 ;M_VT1_UL2 :3(0-10mA)

Signal properties

Signal name domain =WL1=M1
Signal classification code M

(Object) short name VT1

Basic signal name uL2

Signal type Measured value
Unit Volt

Signal connection properties

Signal connection id. 3

signal type Analogue

Signal connection caract. ~ 0-10mA

IEC 61175-1:2015 © IEC 2015

Format for
information processing
(example)

XML st /

<xs: object designation ="WL1">
<xs: object designation ="M1">
<X3: sign class code ="M">
<xs: object ="VT1"=
=xs: basic signal name ="UL2">
<xs: unit ="Volt"=
=xs: signal conn_id =*3"=
<xs: signal conn. caract. ='0-10mA"=
<xs: min. value ="0"=
=xs: max. value ="10">
<xs: quantity ='mA">

IEC

XML list

<xs: object designation ="WL1">
<xs: object designation ="M1">
<xs: sign class code ="M">
<xs: object ="VT1">
<xs: basic signal name =“UL2">
<xs: unit =“Volt">
<xs: signal conn. id =“3">
<xs: signal conn. caract. =“0-10mA”>
<xs: min. value ="0">
<xs: max. value =“10">
<xs: quantity ="mA"> 7

IEC

Figure 23 — Metadata representing a signal and corresponding XML file

Further examples of the presentation of metadata for signals are given in Annex C.
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