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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 5-5: Control circuit devices and switching elements —
Electrical emergency stop device with mechanical latching function

FOREWORD

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.

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.

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.

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.

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.

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

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.

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.

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.

This consolidated version of the official IEC Standard and its amendments has been
prepared for user convenience.

IEC 60947-5-5 edition 1.2 contains the first edition (1997-11) [documents 17B/837/FDIS
and 17B/856/RVD], its amendment 1 (2005-01) [documents 17B/1389/FDIS and 17B/1399/
RVD] and its corrigendum (July 2007), and its amendment 2 (2016-02) [documents
121A/60/FDIS and 121A/72/RVD].

In this Redline version, a vertical line in the margin shows where the technical content is
modified by amendments 1 and 2. Additions and deletions are displayed in red, with
deletions being struck through. A separate Final version with all changes accepted is
available in this publication.
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International Standard IEC 60947-5-5 has been prepared by subcommittee 17B: Low-voltage
switchgear and controlgear, of IEC technical committee 17: Switchgear and controlgear.

A—HH-e)(—A—FS—fGr—FF#G-FFH—aﬂ-@H—Gm—y—. j i O

This-section-5 standard shall be used in conjunction with IEC 60947-1:4996 and with
IEC 60947-5-1:4997.

The committee has decided that the contents of the base publication and its amendment will
remain unchanged until the stability date indicated on the IEC web site 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 present IEC 60947-5-5 deals specifically with electrical emergency stop devices with
mechanical latching function and gives additional electrical and mechanical requirements to
those given in the following International Standards:

— 1S0O 13850 giving requirements for the emergency stop function of a machine, whatever
be the energy used;

— IEC 60204-1 giving additional requirements for an emergency stop function realized by
the electrical equipment of a machine;

— IEC 60947-5-1 specifying electrical characteristics of electromechanical control circuit
devices.


https://standards.iteh.ai/catalog/standards/iec/9fadcfe3-9f93-4143-b31d-b2b651f9b459/iec-60947-5-5-1997

-6 - IEC 60947-5-5:1997+AMD1:2005
+AMD2:2016 CSV © IEC 2016

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 5-5: Control circuit devices and switching elements —
Electrical emergency stop device with mechanical latching function

1 Scope

This section of IEC 60947-5 provides detailed specifications relating to the electrical and
mechanical construction of emergency stop devices with mechanical latching function and to
their testing.

This standard is applicable to electrical control circuit devices and switching elements which
are used to-provide initiate an emergency stop signal. Such devices may be either provided
with their own enclosure, or installed according to the manufacturer's instructions.

This standard does not apply to:

— emergency stop devices for non-electrical control circuit, for example hydraulic,
pneumatic;

— emergency stop devices without mechanical latching function.

An emergency stop device may also be used to provide an emergency switching off function

This standard does not deal with any specific requirements on noise as the noise emission of
electrical emergency stop devices with mechanical latching function is not considered to be a
relevant hazard.

NOTE See also 9.2.5.4 of IEC 60204-1:2005.

2 Normative references

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

IEC 60050(441):1984, International Electrotechnical Vocabulary (IEV) — Chapter 441:
Switchgear, controlgear, fuses
Amendment 1 (2000)

IEC 60068-2-1:4990 2007, Environmental testing — Part 2-1: Tests — Test A: Cold
IEC 60068-2-2:4974 2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat

IEC 60068-2-6:4995 2007, Environmental testing — Part 2-6: Tests — Test Fc: Vibration
(sinusoidal)
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IEC 60068-2-11:1981, Environmental testing — Part 2: Tests — Test Ka: Salt mist

IEC 60068-2-27:4987 2008, Environmental testing — Part 2-27: Tests — Test Ea and guidance:
Shock

IEC 60068-2-30:4980 2005, Environmental testing — Part 2-30: Tests — Test Db-and-guidance:
Damp heat, cyclic (12 h + 12 h cycle)

IEC 60417-DB:20021, Graphical symbols for use on equipment

IEC 60721-3-3:1994, Classification of environmental conditions — Part 3: Classification of
groups of environmental parameters and their severities — Section 3: Stationary use at
weather protected location

Amendment 1 (1995)

Amendment 2 (1996)

IEC 60947-1:4996 2007, Low-voltage switchgear and controlgear — Part 1: General rules
IEC 60947-1:2007/AMD1:2010
IEC 60947-1:2007/AMD2:2014

IEC 60947-5-1:4997 2016, Low-voltage switchgear and controlgear — Part 5-1: Control circuit
devices and switching elements — Electromechanical control circuit devices

IEC 61310-1:4995 2007, Safety of machinery — Indication, marking and actuation — Part 1:
Requirements for visual,-auditery acoustic and tactile signals

ISO 13850:4996 2015, Safety of machinery — Emergency stop function — Principles for design
3 Definitions

For the purpose of this section of IEC 60947-5, the following definitions apply in addition to
those given in IEC 60947-1 and in IEC 60947-5-1.

Reference
A
ActUALEd POSITION ... 3.6
Actuating system (of an emergency stop devViCe) ..o 3.3
Actuator (of an emergency StOP EVICE) .. ....iiiuiiiiii i 3.4
D
Direct opening action (of a contact element) ... ... 3.9
E
Emergency stop (funCtion Or Signal).... ..o 3.1
EmMergency StOP eVICE ... e 3.2
L

1 “DB” refers to the IEC on-line database, available at: http://www.graphical-symbols.info/equipment.
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Latching (of an emergency Stop deVICE) ... .o i 3.7
P

Positive opening action (of a contact element) ... 3.9
R

Resetting (of an emergency StOp deVICE) ... i 3.8

RSt POSIION - e 3.5
T

TP WITE SWICN o e 3.10

3.1

emergency stop (function or signal)
function or signal which is intended:

— to avert or to reduce hazards to persons, damage to machinery or to work in progress;
— to be initiated by a single human action.

[ISOHEC 13850:2015, definition 3.1, modified— extended to “emergency stop signal”, no use of
E-stop]

3.2
emergency stop device
A manually operated control circuit device used to initiate an emergency stop function

NOTE An emergency stop device may also provide auxiliary functions, for example for redundancy and/or for
signalling through additional contact element(s). Such additional contact(s) may be normally open and/or normally
closed.

3.3
actuating system (of an emergency stop device)
Fhe mechanical parts which transmit the actuating force to the contact elements

[IEC 60050-441:1984, 441-15-21, modified — restricted to electromechanical emergency stop
devices; the note is not relevant anymore]

3.4
actuator (of an emergency stop device)
TFhe part of the actuating system which is actuated by a part of the human body

NOTE 1 Examples of an actuator may be a button, a wire, a rope, a bar, a foot pedal.

[IEC 60050-441:1984, 441-15-22, modified - actuation is intented to be achieved by human
only]

3.5
rest position
Fhe position of an emergency stop device, or of a part of it, which has not been actuated

NOTE In rest position, the machine (or equipment) may work.


https://standards.iteh.ai/catalog/standards/iec/9fadcfe3-9f93-4143-b31d-b2b651f9b459/iec-60947-5-5-1997

IEC 60947-5-5:1997+AMD1:2005 -9-
+AMD2:2016 CSV © IEC 2016

3.6
actuated position
Fhe position of an emergency stop device, or of a part of it, after it has been actuated

NOTE In the actuated position of the emergency stop device the machine (or equipment) remains at rest.

3.7

latching (of an emergency stop device)

function or means which engage and maintain the actuating system in the actuated position |
until reset by a separate manual action

3.8
resetting (of a emergency stop device)
manual action-tetting to retun the actuating system-return of the emergency stop device from

the actuated position to-its the rest position-after-it-has-been-moved-to-the-actuated-position

NOTE Examples of resetting include the rotation of a key, or of the actuator, pulling the actuator or pushing or
rotating a special reset button.

3.9

direct opening action-(positive-opening-action) (of a contact element)

DEPRECATED: positive opening action (of a contact element)

Fhe achievement of contact separation as a direct result of a specified movement of
the switch actuator through non-resilient members (e.g. non dependent upon springs)

[IEC 60947-5-1:2016, K.2.2, modified — addition of a deprecated term]

3.10

trip wire switch

rope pull switch

pull cord operated switch

emergency stop device in which the actuator is a rope, a wire or similar means

4 Marking and product information

4.1 General

Information for installation, operation, maintenance and/or periodic testing shall be provided
when necessary on or with the emergency stop device.

The verification of clause 4 shall be conducted according to 7.2.1.

NOTE 1 In certain circumstances, it may be necessary to provide additional information, for example:

— by labels,

— by marker flags attached to wires or ropes to improve their visibility,

— by a graphical symbol-60447-1EC-5638 (see 4.2.2 or Table-6 A.1 of IEC 61310-1:2007).

4.2 Indications on buttons

4.2.1 Buttons used as-actuators-ef-an emergency stop device actuators shall be coloured red.
When a background exists behind the actuator,—and-asfar-as—it-is—practicable, it shall be

coloured yellow.

Where a symbol is needed for clarification, the symbol IEC 60417-5638 (DB:2002-10) shall be
used (see Figure 2).
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Figure 2 — Symbol (5638) for emergency stop

4.2.2 The direction of unlatching shall be—clearly identified when resetting is achieved by
rotation of the button. This identification shall have the same or nearly the same colour as the
actuator in order to avoid misinterpretation.

NOTE See also IEC 60073 and ISO 3864 series.
4.3 Additional requirements for trip wire switches
Information provided by the manufacturer shall include:

— the maximum length of wire or rope;

— the correct tension of wire or rope;

— the distances between supports;

— recommendation to use only straight runs of wire or rope;

— if applicable, guidance on maintenance for pulleys and eyelets, and the measures
necessary to ensure that the wire or rope remains in proper position.

4.4 Additional requirements for colour coding

A resetting button, for example where applicable with a trip wire switch, shall be coloured blue.

When-a-colourceoding-is-used-for coloured indicators are provided to assist setting of a trip wire
switch:

— green shall indicate the correct setting of the rest position; and
— yellow shall indicate the correct setting of the actuated position.

5 Electrical requirements

Depending on the associated devices, the utilization categories shall be one or more categories
selected from Table 1 of IEC 60947-5-1:2016.

NOTE For guidance refer to Annex K of IEC 60947-5-1:2016.

5.2 All normally closed contact elements of an emergency stop device shall have a direct
opening action—{pesitive—opening—action},—according—te in accordance with Annex K of IEC
60947-5-1:2016.

The tests shall be conducted according to Annex K of IEC 60947-5-1:2016.

5.3 The degree of protection provided by the emergency stop device shall be stated by the
manufacturer in accordance with annex C of IEC 60947-1.

5.4 Tests for electrical characteristics shall be conducted according to IEC 60947-5-1.
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