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Preface

This is the harmonized CSA Group and UL standard for Low-voltage switchgear and controlgear — Part 5-
1: Control circuit devices and switching elements — Electromechanical control circuit devices. It is the
second edition of CSA C22.2 No. 60947-5-1 and the fourth edition of UL 60947-5-1. This edition of CSA
C22.2 No. 60947-5-1 supersedes the previous edition published in 2014 as CAN/CSA-C22.2 No. 60947-5-
1 (adopted IEC 60947-5-1:2003).

This harmonized standard is based on IEC Publication 60947-5-1: fourth edition, Low-voltage switchgear
and controlgear — Part 5-1: Control circuit devices and switching elements — Electromechanical control
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This standard adopts the IEC text with national differences.

This standard is published as an identical standard for CSA and UL.

An identical standard is a standard that is exactly the same in technical content except for national
differences resulting from conflicts in codes and governmental regulations and basic safety principles and
requirements. Presentation is word for word except for editorial changes.

All national differences from the |IEC text are included in the CSA Group and UL versions of the standard.
While the technical content is the same in each organization’s version, the format and presentation may
differ.
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Reasons for differences from IEC

National differences from the IEC are being added in order to address safety and regulatory situations
present in the US and Canada.

Interpretations

The interpretation by the standards development organization of an identical or equivalent standard is
based on the literal text to determine compliance with the standard in accordance with the procedural rules
of the standards development organization. If more than one interpretation of the literal text has been
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NATIONAL DIFFERENCES
GENERAL

National Differences from the text of International Electrotechnical Commission (IEC) Publication 60947-5-
1, Low-voltage switchgear and controlgear — Part 5-1: Control circuit devices and switching elements —
Electromechanical control circuit devices, copyright 2016 are indicated by notations (differences) and are
presented in bold text. The national difference type is included in the body.

There are five types of National Differences as noted below. The difference type is noted on the first line of
the National Difference in the standard. The standard may not include all types of these National
Differences.

DR - These are National Differences based on the national regulatory requirements.

D1|- These are National Differences which are based on basic safety principles and requirements,
elimination of which would compromise safety for consumers and users of products.

D2|- These are National Differences from IEC requirements based.on existing safety gractices. These
requirements reflect national safety practices, where empirical, substantiation (for the|IEC or national
redquirement) is not available or the text has not been included in the IEC standard.

DQ - These are National Differences based on the component standards and will not e deleted until a
particular component standard is harmonized with the IEC component standard.

DH - These are National Differences based on editoerial comments or corrections.

Eagh national difference contains a description®of what the national difference entails. Typically one of the
follpwing words is used to explain how thetext of the national difference is to be applied to the base IEC
text:

Addition / Add - An addijtion’ entails adding a complete new numbered clause, $ubclause, table,
figure, or annex. Addition;is not meant to include adding select words to the base IEC text.

Modification / Modify - A modification is an altering of the existing base IEC fext such as the
addition, replacemént or deletion of certain words or the replacement of anh entire clause,
subclause, table; figure, or annex of the base IEC text.

Deletion:/ Delete - A deletion entails complete deletion of an entire numbered clause, subclause,
table/figure, or annex without any replacement text.
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FOREWORD

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR - Part 5-1: Control circuit devices and

switching elements — Electromechanical control circuit devices

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
refgrred to as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National €ommittee interested in

the
liai
Sta

2)1

opirjion on the relevant subjects since each technical committee has representation from alljinterested IEC Natio

3) 1
sen
res

4)1
ma

corflesponding national or regional publication shall be clearly indicatedvin the latter.

5) 1
and
cert

subject dealt with may participate in this preparatory work. International, governmental and non-govern
ing with the IEC also participate in this preparation. |IEC collaborates closely with the Internatior
hdardization (ISO) in accordance with conditions determined by agreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express, as nearly as possible, an intern

FC Publications have the form of recommendations for international use and arg€-accepted by IEC Nationg
5e. While all reasonable efforts are made to ensure that the technical content.of IEC Publications is accuratg
onsible for the way in which they are used or for any misinterpretation by any‘end user.

h order to promote international uniformity, IEC National Committees undertake to apply IEC Publicationg
imum extent possible in their national and regional publications Any divergence between any IEC

EC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
in some areas, access to IEC marks of conformity» IEC is not responsible for any services carried
fication bodies.

6)

7) No liability shall attach to IEC or its direetors, employees, servants or agents including individual experts
technical committees and IEC National-Committees for any personal injury, property damage or other da

whd
relig

8) A

corfect application of this'publication.

9)A
not

Il users should ensure that they have the latest.€dition of this publication.

tsoever, whether direct or indirect;-or for costs (including legal fees) and expenses arising out of the p
nce upon, this IEC Publication onany other IEC Publications.

ttention is drawn to the.Nermative references cited in this publication. Use of the referenced publications is

ttention is drawn'to the possibility that some of the elements of this IEC Publication may be the subject of p3
be held respansible for identifying any or all such patent rights.

ental organizations
al Organization for

Ational consensus of
hal Committees.
| Committees in that

, IEC cannot be held

transparently to the
Publication and the

pssessment services

out by independent

and members of its
mage of any nature
lblication, use of, or

ndispensable for the

tent rights. IEC shall

ltage switchgear

semblies for low

Intﬁrnational Standard IEC 60947-5-1 has been prepared by subcommittee 121A: Low-vg
and_controlgear, of IEC technical committee 121: Switchgear and controlgear and their as
voltage.

This fourth edition cancels and replaces the third edition published in 2003 and its Amendment 1:2009.

Thi

s edition constitutes a technical revision.

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

a) update of normative references;

b) update and restructuration of subclauses in 7.1;

c¢) addition of material requirements and test;
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d) udpate of EMC requirements;
e) clarification of requirements and update of 8.2;

f) addition of requirements for screwless-type clamping units;

g)u

dpate of existing Tables 4 and 5;

h) addition of new Tables 6, 7, 8 and 9;

i) adldition of a new Figure 10;

j) adldition of a new Annex N.

The text of this standard is based on the following documents:
FDIS Report on voting
121A/62/FDIS 121A/76/RVD

Full
indi

Thi

Thi

The
for.

cated in the above table.
b publication has been drafted in accordance with.the ISO/IEC Directives, Part 2.
b International Standard should be used imconjunction with IEC 60947-1.

provisions of the general rules, IEC'60947-1, are applicable to this standard, where s
General rules, clauses and suhclauses thus applicable, as well as tables, figures a

identified by a reference to IEC 60947-1, for example 1.2.3, Table 4 or Annex A of IEC 609

The

-7

-8

Al
con

following differing practices of a less permanent nature exist in the countries indicated
?.4.1: Making and breaking capacities (United States of America and Canada)
3.3.5.2: Test:circuits and connections (United States of America and Canada)

st of-all"the parts in the IEC 60947 series, under the general title Low-voltage
frolgear, can be found on the IEC website. The committee has decided that the

information on the voting for the approval of this standard can be found in the feport on voting

pecifically called
nd annexes are
17-1:2007.

below.

switchgear and
contents of this

website under

pu

lication will remain llnr‘hangpd until the Qtzhility date indicated on the |EC

"http://webstore.iec.ch" in the data related to the specific publication. At this date, the publication will be

« reconfirmed,

e withdrawn,

* replaced by a revised edition, or

*« amended.

The contents of the corrigendum of July 2016 have been included in this copy.
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DV.1 DE Modification of the IEC Foreword by adding the following:

The numbering system in the standard uses a space instead of a comma to indicate
thousands and uses a comma instead of a period to indicate a decimal point. For example,
1 000 means 1,000 and 1,01 means 1.01.

DV.2 D2 Modification of the IEC Foreword by adding the following:

This standard shall be read in conjunction with Canadian and United States equivalent
[ standards to the TEC 60947 series per lable DVA.Z. Where specifically|called for, any
reference to IEC 60947-5-1 or IEC 60947-1 shall be to the applicable\clduse, either the
national difference “DV” clause or IEC clause, or a reference to the\appljcable standard
listed in the Annex. The provisions of the general rules are applicable tg this standard,
where specifically called for.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR - Part 5-1:
Control circuit devices and switching elements — Electromechanical

control circuit devices

1 General

1.1 Scope and object

This part of IEC 60947 applies to control circuit devices and switching elements intendgd for controlling,
sighalling, interlocking, etc., of switchgear and controlgear.

It gpplies to control circuit devices having a rated voltage not exceeding 1, 000 V a.c. (af a frequency not
ex¢eeding 1 000 Hz) or 600 V d.c.

However, for operational voltages below 100 V a.c. or d.c., see 4.3.2.2;
This standard applies to specific types of control circuit devices such as:
» manual control switches, for example push-buttons, rotary switches, foot switches, etc.;

« glectromagnetically operated control switches,\ either time-delayed or instantaneoys, for example
comtactor relays;

» pilot switches, for example pressure. switches, temperature sensitive switcheg (thermostats),
prdgrammers, etc.;

* ppsition switches, for example.control switches operated by part of a machine or mechanism;

« agsociated control circuit equipment, for example indicator lights, etc.

NOTE 1 A control circuit device includes (a) control switch(es) and associated devices such as (an) indicator ligh

—

~
(%)

—~

NOTE 2 A control switch includes (a) switching element(s) and an actuating system.

NOTE 3 A switching element can be a contact element or a semiconductor element.

It glsoapplies to specific types of switching elements associated with other devices (whpse main circuits
are covered by other standards) such as:

« auxiliary contacts of a switching device (e.g. contactor, circuit breaker. etc.) which are not dedicated
exclusively for use with the coil of that device;

« interlocking contacts of enclosure doors;
« control circuit contacts of rotary switches;
« control circuit contacts of overload relays.

Contactor relays also comply with the requirements and tests of IEC 60947-4-1 except for the utilization
category which comply with this standard.
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This standard does not include the relays covered in IEC 60255 or in the IEC 61810 series, nor automatic
electrical control devices for household and similar purposes.

The colour requirements of indicator lights, push-buttons, etc., are found in IEC 60073 and also in CIE S
0004/E-2001 from the Commission of lllumination (CIE).

The object of this standard is to state:

a) the characteristics of control circuit devices;

b)t

c) the functional requirements to be satisfied by the control circuit deviees with respect to:

1.2
The
indi

refe

IEC

e electrical and mechanical requirements with respect to:

1) the various duties to be performed;
2) the significance of the rated characteristics and of the markings;

3) the tests to verify the rated characteristics;

1) environmental conditions, including those of enclosedsequipment;
2) dielectric properties;

3) terminals.
1.1DV D2 Modification of 1.1 by adding the following:
This equipment is intended.'for installation in accordance with CSA C]
Electrical Code (CE Code, Part I), and the US National Electrical Code (NEC),
Normative references

following documents, in whole or in part, are normatively referenced in this dog
spensable for (its “application. For dated references, only the edition cited applig
rences, the latest edition of the referenced document (including any amendments) app

60068:2-6:2007, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoid|

IEG

p2.1, Canadian
NFPA 70.

ument and are
s. For undated
es.

al)

60068-2-14:2009, Environmental testing — Part 2-14: Tests — Test N: Change of tempg

rature

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

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

IEC 60073:2002, Basic and safety principles for man-machine interface, marking and identification —
Coding principles for indications and actuators
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IEC 60417-DB:2002', Graphical symbols for use on equipment

IEC 60617-DB:20122, Graphical symbols for diagrams

1 DB refers here to the IEC on-line database, available at: http://www.graphical-symbols.info/equipment.
2 “DB" refers there to the IEC on-line database, available at: http://std.iec.ch/iec60617.

IEC 60695-2-10:2013, Fire hazard testing — Part 2-10: Glowing/hot-wire based test methods — Glow-wire
apparatus and common test procedure

IEC
fla

IECQ
fla
IECQ

IEQ
IEC
IEC

IEQ
Elg
IEQ

IEQ
Swi
IECQ
IEC

IEC

typ
cla

IEQ
en

IEQ
Vo

[ 60695-2-11:2014, Fire hazard testing — Part 2-11: Glowing/hot-wire based test meth
nmability test method for end-products (GWEPT)

[ 60695-2-12:2010, Fire hazard testing — Part 2-12: Glowing/hot-wire based test meth
nmability index (GWFI) test method for materials
[ 60695-2-12:2010/AMD1:2014

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

[ 60947-4-1:2009, Low-voltage switchgear and controlgear — Part 4-1: Contactors and
ctromechanical contactors and motor-starters
[ 60947-4-1:2009/AMD1:2012

[ 60947-5-5:1997, Low-voltage switchgear and controlgear — Part 5-5: Control cir
tching elements — Electrical emergency:stop device with mechanical latching function
[ 60947-5-5:1997/AMD1:2005

[ 60947-5-5:1997/AMD2:2016

L 60999-1:1999, Connecting-devices — Electrical copper conductors — Safety require
e and screwless-type clamping units — Part 1: General requirements and particular
mping units for conductors from 0,2 mm? up to 35 mm? (included)

L 61000-3-2, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for H
issions (equipment input current < 16 A per phase)

[ 61000-3-3, Electromagnetic compatibility (EMC) — Part 3-3: Limits — Limitation of
fage fluctuations and flicker in public low-voltage supply systems, for equipment with 1

AL

ods — Glow-wire

ods — Glow-wire

motor-starters —

tuit devices and

ments for screw-
requirements for

armonic current

oltage changes,
ated current <16

er.phase and not subject to conditional connection

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement
techniques — Electrostatic discharge immunity test

IEC 61000-4-3:2006, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement
techniques — Radiated, radio-frequency, electromagnetic field immunity test
IEC 61000-4-3:2006/AMD1:2007
IEC 61000-4-3:2006/AMD2:2010

IEC 61000-4-4:2012, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement
techniques — Electrical fast transient/burst immunity test
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IEC 61000-4-5:2014, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement
techniques — Surge immunity test

IEC 61000-4-6:2013, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement
techniques — Immunity to conducted disturbances, induced by radio-frequency fields

IEC 61000-4-8:2009, Electromagnetic compatibility (EMC) — Part 4-8: Testing and measurement
techniques — Power frequency magnetic field immunity test

IEC 61000-4-11:2004, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement
techTT ot os—stort , , - . ,

IEC
tec
im

IEG
IEG

IEG
IEC

ClS
cha

CIg

61000-4-13:2002, Electromagnetic compatibility (EMC) — Part 4-13: Testing) an
niques — Harmonics and interharmonics including mains signalling at a.c. poweér por
unity tests

61000-4-13:2002/AMD1:2009

61000-4-13:2002/AMD2:2015

61140:2015, Protection against electric shock — Common aspects for installation and é
61140:2015/AMD1:2004
PR 11:2015, Industrial, scientific and medical‘equipment — Radio-frequen
racteristics — Limits and methods of measurement

S 004/E-2001, Colours of Light Signals

1.2DV DC Modification of 1.2 by adding the following:

il measurement
[, low frequency

bquipment

cy disturbance

For a list of normative standards, see Table DVA.1 and Table DVA.2. See Table DVB.1 for

component standards.

2 [ferms and definitions

For|the purposes of ‘document, the terms and definitions given in IEC 60947-1, as well jas the following
apply.
Alphabetieal index of definitions References
A
Actuating quantity 24.2.1
Adjustable delay (of a contact element) 2414
B
Biased position 24.34
Bounce time 2.4.4.10
Break-contact element (normally closed) 2334
Button 234
Cc
Change-over contact elements 2.3.35
Contact element (of a control switch) 2.3.3
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Contact unit 2.3.3.10
Control circuit device 211
Control station 214
Control switch 2.1.2
Control switch suitable for isolation 2.1.3
Covered push-button 2.2.2.11
d-delay (of a contact element) 24.1.2
DEfinite position (abbreviation: position) (of a 2.4.31
rgtary switch)

Delayed action push-button 2229
Dgependent action contact element 2.3.3.9
Dffferential value 2424
Dilrect drive 24.4.3
Dpuble gap contact element 2.3.3.2
e4delay (of a contact element) 24.1.1
Electrically separated contact elements 2.3.3.7
End stop 2.3.6
Extended button 2.34.3
Fixed delay (of a contact element) 24.1.3
Flush-button 2.34.1
Foot-switch (pedal) 2.2.21
Fiee push-button A3
Guided push-button 2.2.2.14
llluminated push-button 2.2.2.10
Independent.(snap) action contact element 2.3.3.8
Instantaneous contactor relay 2211
Joy stick 2.2.2.19
Key-operated push-button 2227
Key-operated rotary switch 2.2.2.16
Latched position 2435
Latched push-button 2225
Limited drive 2445
Limited movement rotary switch 2.2.2.17
Locating mechanism (of a rotary switch) 2.3.5
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Locked position 24.3.6
Locked push-button 2.2.2.6
Make-contact element 2.3.3.3
Minimum actuating force (or moment) 2447
Minimum starting force (or moment) 24.4.6
Mushroom button 2344
Operating diagram 2437
Operating value 24.2.2
Oyer-travel of the actuator 2442
Over-travel of the contact element 2449
Pilot switches 2.21
Pgsition of rest 2.4.3.2
Pdgsition switch 2.2.1.3
Pdsitive drive 2444
Pre-travel of the actuator 24.41
Pre-travel of the contact element 24.4.8
Prpgrammer 2214
PJll-button 2222
Pdlse (fleeting) contact element 2.3.3.6
Pysh-button 2.2.21
Pdsh-pull button 2223
Rgcessed button 234.2
Raturn value 24.2.3
Raqtary control switch 2.2.2.15
Rqtary button (selector switch) 22.2.4
Sgmiconductor element 2.3.2
SHrouded push-button 2.2.2.12
Single gap contact element 2.3.31
Switching element 2.31
Time-delay contactor relay 22.1.2
Time-delay push-button 2.2.2.8
Transit position 24.3.3
Unidirectional movement rotary switch 2.2.2.18

Wobble stick

N
N
N
(¥
o
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2.1 Basic terms and definitions

211
control circuit device
an electrical device intended for the controlling, signalling, interlocking, etc., of switchgear and controlgear

Note 1 to entry: Control circuit devices can include associated devices dealt with in other standards, such as instruments,
potentiometers, relays, in so far as associated devices are used for the purposes specified above.

21.2
co itch (for control and auxiliary circuits)
echanical switching device which serves the purpose of controlling the operation pf switchgear or

comtrolgear, including signalling, electrical interlocking, etc.

Notg 1 to entry: A control switch consists of one or more contact elements with a common actuating system.

Notg 2 to entry: A control switch may include semiconductor elements or contact elements (see,2.3.2 and 2.3.3).
[SQURCE: IEC 60050-441:1984, 441-14-46, modified — Addition of aniew Note 2 to entry.

2.1.3

control switch suitable for isolation
a gontrol switch which, in the open position, complies~with the requirements specified|for the isolating
function (see 2.1.19 and 7.1.7 of IEC 60947-1:2007)

Notg 1 to entry: Such control switches are intended to provide'a*higher degree of safety to personnel when work|ng on the equipment
confrolled. For this reason, they have to be manually actuated relying on the intelligence of instructed persons|to react in case they
wolld fail to operate, e.g. in case of insufficiently opened eontacts.

214
coftrol station
an fassembly of one or more control*'switches fixed on the same panel or located in the same enclosure

Notg 1 to entry: A control station panel or enclosure may also contain related equipment, e.g. potentionfeters, signal lamps,
instfuments, etc.

[SQURCE: IEC 60050-441:1984, 441-12-08]
2.2 Control’switches

2.21
aufomatic control switches

Note 1 to entry: Automatic control switches are operated by automatic control (see 2.4.5 of IEC 60947-1:2007). They are also
designated as pilot switches (see 2.2.18 of IEC 60947-1:2007).

2211
instantaneous contactor relay
a contactor relay operating without any intentional time delay

Note 1 to entry: Unless otherwise stated, a contactor relay is an instantaneous contactor relay.

[SOURCE: IEC 60050-441:1984, 441-14-36]
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2212
time-delay contactor relay
a contactor relay with specified time-delay characteristics

Note 1 to entry: The time-delay may be associated with energization (e-delay) or with de-energization (d-delay) or both.

Note 2 to entry: A time-delay contactor relay may also incorporate instantaneous contact elements.
[SOURCE: IEC 60050-441:1984, 441-14-37, modified — addition of a new Note 2 to entry.]

2243

pos]ition switch
a pilot switch the actuating system of which is operated by a moving part of the maching, when this part
reaches a predetermined position

[SQURCE: IEC 60050-441:1984, 441-14-49]

22114

programmer
a control switch having a multiplicity of switching elements whichy after initiation, operates in a defined
seqguence

222
mahually operated control switches

Notq 1 to entry: Manually operated control switches are operated by manual control (see 2.4.4 of IEC 60947-1:2007).

2.212.1

pu1h-button
a control switch having an actuator intehded to be operated by force exerted by a part of the human body,
usuglly the finger or palm of the hand; and having stored energy (spring) return

[SQURCE: IEC 60050-441:1984, 441-14-53]

222

pull-button
a cpntrol switch‘having an actuator intended to be operated by manual pull, and having stored energy
(spfing) return

22123

puqh-pull button
a control switch having an actuator infended o be operated by manual push and refurned to its initial
position by manual pull, or vice versa

Note 1 to entry: There are also «push-push» or «push-turn» or other combinations of buttons.

2224

rotary button

a combination of push-button type switching elements having an actuator operated by a manual rotation
(see also 2.2.2.15 to 2.2.2.18 inclusive)

EXAMPLE A selector switch.

Note 1 to entry: A rotary push-button may have more than two positions; it may or may not have a spring return.
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2225

latched push-button

a push-button with spring return, but which remains in the actuated position until a latch is released by a
separate action

Note 1 to entry: The latching may be released by subsequent actuation (such as pushing, turning, etc.) of the same or of an adjacent
push-button or by the action of an electromagnet, etc.

2.2.2.6
locked push-button
a push-button which may be secured in one or more of its positions by a separate action

Notg 1 to entry: The locking may be obtained by turning the button, by turning a key, by operating a lever, etc!

2227
key-operated push-button
a push-button which can only be operated as long as a key remains inserted

a push-button the contacts of which return to the initial pesition only after a pre-determined interval of time

delayed action push-button
a push-button in which the switching operation does not occur until after the force on the|button has been
mgintained for a pre-determined interval- ¢ftime

2.22.10
illyminated push-button
a push-button incorporating-a-signalling lamp in the button

2.22.11
covered push-button
a push-button in which the button is protected against inadvertent operation by a lid or a cover

2.22.12
shrouded:push-button
a pushbutton in which the button is protected against inadvertent operation in certain diregtions

2.2.2.13
free push-button
a push-button in which the rotation of the actuator around its axis is not limited

2.2.2.14
guided push-button
a push-button in which the rotation of the actuator around its axis is prevented

Note 1 to entry: Examples of guided push-buttons: the actuators of which are keyed, square or rectangular, etc.
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2.2.2.15

rotary control switch

rotary switch

a control switch having an actuator intended to be operated by rotation

2.2.2.16

key

-operated rotary switch

a rotary switch where a key is used as the actuator

Note 1 to entry: Key withdrawal may be provided at any position.

2.2
lim
arg

2.2
uni

a rdtary switch in which the actuating system allows rotation in one direction only

22219

joy|stick

a control switch having an actuator consisting of a pin orstick projecting essentially at a

the

Nots

operpting the contact elements differently: such a joy stick is referred to as a joy stick selector.

Notg
2.2
wo

ajo

2.2

fool switch

ped
a c(

[sd

23

2.17
ted movement rotary switch
tary switch with a restricted angular movement of its actuator

2.18
Hirectional movement rotary switch

panel or enclosure when in one of its positions and intended to be operated by angular

1 to entry: A joy stick may have more than two positions associated with different directions of the displace

2 to entry: The pin or stick may or may not have a\spring return.
2.20

bble stick
y stick which operates all coptact elements alike, whatever be the direction of the displa

2.21

al
ntrol switch having an actuator intended to be operated by force exerted by a foot

URCE:AEC 60050-441:1984, 441-14-52, modified — insertion of "force exerted by".]

Parts of control switches

right angle from
displacement

hent of the stick and

cement

2.31

swi

tching element

a switching element may be a semiconductor element (see 2.3.2) or a contact element (see 2.3.3)

232

semiconductor element
an element designed to switch the current of an electric circuit by means of the controlled conductivity of a
semiconductor
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contact element

<control switch> the parts, fixed and movable, conducting and insulating, of a control switch necessary to
close and open one single conducting path of a circuit

Note 1 to entry: The contact element and the actuating system may form an indivisible unit, but frequently one or more contact
elements may be combined with one or more actuating system or systems. The actuating systems may be different.

Note 2 to entry: Terms and definitions relating to various kinds of contact elements are given in 2.3.3.1 t0 2.3.3.10 inclusive.

Note 3 to entry: This definition does not include control coils and magnet systems.

The following definitions refer to a single contact element of a control switch:

2.331
single gap contact element
a cpntact element which opens or closes the conducting path of its circuition.one location pnly

Notg 1 to entry: SeeFigure 4 a) and Figure 4 c).

2.33.2
double gap contact element
a cpntact element which opens or closes the conducting-path of its circuit in two locations |n series

Notg 1 to entry: See Figure 4 b), Figure 4 d) and Figure 4 e).

2.33.3

mgke-contact element

nofmally open

a cpntact element which closes a conducting path when the control switch is actuated

2334

break-contact element

nofmally closed

a cpntact element whichropens a conducting path when the control switch is actuated

2.3.3.5
change-over contact elements
a cpntact elemént combination which includes one make-contact element and one break-¢ontact element

Notg 1o entry: See Figure 4 c), Figure 4 d) and Figure 4 e).

2.3.3.6

pulse contact element

fleeting contact element

a contact element which opens or closes a circuit for a part of the travel during the transition of the actuator
from one position to another

2.3.3.7

electrically separated contact elements

contact elements belonging to the same control switch, but adequately insulated from each other so that
they can be connected into electrically separated circuits, which can be either same polarity or opposite
polarity

[SOURCE: IEC 60050-441:1984, 441-15-24, modified — supplemented by polarity statement]
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2338

independent action contact element

shap action contact element

a contact element of a manual or automatic control device in which the velocity of contact motion is
substantially independent of the velocity of motion of the actuator

2.3.3.9

dependent action contact element

a contact element of a manual or automatic control device in which the velocity of contact motion depends
on the velocity of motion of the actuator

2.313.10

contact unit
a contact element or contact element combination which can be combined with similar units operated by a
common actuating system

2.344
butfon
the lexternal end of the actuator of a push-button, to which the actuating force is applied

2.344.1

flugh-button
a blitton which is substantially level with the adjacent fixed surrounding surface when in ifs initial position
and is below this surface when it is operated

234.2
recpssed button
a biitton which is below the adjacent fixed surrounding surface in both its initial and operatg¢d positions

2.344.3

extended button
a byitton which protrudes aboyvg the adjacent fixed surrounding surface both in its initial ppsition and in its
op¢grated position

23144
mushroom button
a buitton, the protruding end of which has an enlarged diameter

2.35
locating mechanism
<rofary)switch> that part of the actuating system which retains the actuator and/or the contact elements in
theirpositions

Note 1 to entry: Other devices (e.g.a push-button with two positions, or an emergency stop) can also have such a function.

2.3.6
end stop
a device that limits the travel of a moving part

Note 1 to entry: An end stop may relate either to the actuator or to the contact element.
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2.4 Operation of control switches
2.41 Operation of contactor relays

2411

e-delay

<contact element> a delay in the operation of a contact element of a contactor relay, following the
energization of the coil of the electromagnet of this contactor relay

Example: delay to close make-contacts (ON delay).

Notg 1 to entry: The terms 'e-delay" and "d-delay" may be applied to any kind of contact elements (see 2.3.3).

2.41.2

d-delay

<cIntact element> a delay in the operation of a contact element of a contactor relay, following the de-
engrgization of the coil of the electromagnet of this contactor relay

EXAMPLE: Delay to open make-contacts (OFF delay)

Notg 1 to entry: The terms 'e-delay” and "d-delay" may be applied to any kind‘ef contact elements (see 2.3.3).

2.41.3
fixid delay

<contact element> a delay in the operation of a contact element of a contactor relay, which is not intended
to be adjusted in value

2414

adiustable delay
<copntact element> a delay in the operation of a contact element of a contactor relay, whigch is intended to
be [adjusted to different values afterthe installation of the contactor relay

2.42 Operation of pilot switches

2421
actuating quantity
the physical quantity, the value of which is decisive for the actuation or non-actuation of a pilot switch

2422
opegrating value
theg value of the actuating quantity which is sufficient to cause a pilot switch to be actuated

2423

return value

the value of the actuating quantity which has to be re-established in order to cause an actuated pilot switch
to return to its position of rest

2424
differential value
the difference between the operating value and the return value
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2.4.3 Operation of rotary switches

2.4.3.1

definite position (of a rotary switch)

a position into which the locating mechanism pulls the rotary switch and retains it as long as the actuating
moment does not exceed a certain value

2432
position of rest
a stable (definite) position into which the locating mechanism tends to move back and retain the rotary

switeh-by-stered-energy

24133

transit position
a (flefinite) position in which the locating mechanism produces an intended ‘marked| change in the
opgrating moment, but in which the actuator cannot remain by itself

24134

biased position
a (gefinite) position of a rotary switch in which the actuator is pulled’against a stop from which it will return
to g position of rest by means of stored energy (for example, byxmeans of a spring)

Notd 1 to entry: During the transfer from a biased position to the adjagent position of rest, the rotary switch may pass through one or
morg¢ transit positions.

2.413.5
latghed position
a bipsed position in which the return mechanism is held by a latching arrangement

Notd 1 to entry: The latching arrangement may beireleased manually or otherwise.

2.413.6
locked position
a (definite) position in which a'rotary switch is secured by separate action

Notq 1 to entry: The locking may be obtained by turning a key, operating a lever, etc.

2.413.7

operating diagram
the |representation of the intended order in which the contact elements of a rotary swit¢h operate as a
resnIJIt of\actuation

2.4.4 Operation of mechanically operated control switches

24.41
pre-travel of the actuator
the maximum travel of the actuator which causes no travel of the contact elements

Note 1 to entry: See Dimension a on Figure 2.

2442
over-travel of the actuator
the travel of the actuator after all the contacts have reached their closed (open) position
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2443
direct drive
a connection between actuator and contact element that excludes any pre-travel of the actuator

2444

positive drive

a connection between actuator and contact element such that the force applied to the actuator is directly
transmitted to the contact element

contact element

e all contacts to

break)

ached the make

he contact circuit

[SOURCE: IEC 60050-444:2002, 444-05-04, modified — Figure 1 deleted]

3 Classification

3.1 Contact elements

Contact elements may be classified as follows:
a) Utilization categories (see 4.4).

b) Electrical ratings based on utilization categories (see Annex A).
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c) One of the following form letters (see Figure 4):

1) Form A — Single gap make-contact element;

2) Form B — Single gap break-contact element;

3) Form C — Single gap make-break three terminal change-over contact element;
4) Form X — Double gap make-contact element;

5) Form Y — Double gap break-contact element;

d)

NOTI|E 1 Regarding Figure 4e). the two moving contact elements are electrically separated (se€ 2:373.7).

NOT|E 2 Distinction is made between make before break (overlap) change-over contact,elements where the t

clos!
over
othe|

3.2

Cor
sys

3.3

Cor
equ

34

del
3.5

The
6.3]

Dislinction is made acearding to how the time delay of a switching element is achieve

6) Form Z — Double gap make-break four terminal change-over contact element,

ther types not included in c).

bd for a part of the travel of the moving contacts from one position to the other, 'and break before make (n
contact elements where the two circuits are both open for a part of the travel of the moving contacts fron
. Unless otherwise stated, change-over contact elements are break before make.

Control switches

trol switches may be classified according to the ‘contact element and the nature
em, e.g. push-buttons, form X.

Control circuit devices

ipment, e.g. push-buttons plus indicator lights.

Time delay switching-elements

y, magnetic delay,_mechanical delay, or pneumatic delay.
Contro}switch mounting

conftrol’ switch mounting may be classified by the mounting hole size, e.g. D12, D16

).

wo circuits are both
bn-overlap) change-
one position to the

pf the actuating

trol circuit devices may be classified according to the control switch and the associat¢d control circuit

1, e.g. electrical

D22, D30 (see

4 Characteristics

41

41.

Summary of characteristics

1 General

The characteristics of control circuit devices and switching elements should be stated in the following
terms, where such terms are applicable:

« type of equipment (see 4.2);

« rated and limiting values for switching elements (see 4.3);
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« utilization categories of switching elements (see 4.4);

* normal and abnormal load characteristics (see 4.3.6).

41

.2 Operation of a control switch

The principal application of a control switch is the switching of loads as indicated for the various utilization

cat

egories in Table 1.

Other applications, e.g. the switching of tungsten filament lamps, small motors, etc., are not dealt with in

de

41

Th
cat

4.1

Ab
clo

Ad

4.2

4.2

Th

°m

* g

relays;

Al I this standard, but are mentioned In 4.3.6.2.
.2.1  Normal conditions of use

b normal use of a control switch is to close, maintain and open circuits in accordance W
egory shown in Table 1. Also refer to Table 4.

.2.2 Abnormal conditions of use

hormal conditions may arise, for example, when an electtomagnet, although energiz
se. Refer to Table 5.

Type of control circuit device or switching element
1 Kind of control circuit device
e kind of control circuit device shall be stated:
anual control switches, e.g:push-buttons, rotary switches, foot switches, etc.;

lectromagnetically operated control switches, either time delayed or instantaneoug

lot switches;.€'g. pressure switches, temperature sensitive switches (thermostats), pro

psition'switches;

ontrol switch shall be able to break the current corfesponding to such conditions of use}

ith the utilization

ed, has failed to

5, €.g. contactor

jrammers, etc.;

ksociated control equipment e g indicator lights _ete

4.2

.2 Kind of switching elements

The kind of switching elements shall be stated:

« auxiliary contacts of a switching device (e.g. contactor, circuit breaker, etc.) which are not dedicated
exclusively for use with the coil of that device;

¢in

terlocking contacts of enclosure doors;

« control circuit contacts of rotary switches;
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« control circuit contacts of overload relays.
4.2.3 Number of poles

The number of poles shall be stated.

4.2.4 Kind of current

The kind of current shall be stated:

Altgrnating current or direct current.

4.2)5 Interrupting medium

Thq interrupting medium shall be stated:

Air,oil, gas, vacuum, etc.

4.2/6 Operating conditions

4.2/6.1 Method of operation

Thg method of operation shall be stated:

Manual, electromagnetic, pneumatic, electro-pneumatic.
4.2/6.2 Method of control

Thg method of control shall be stated:

« aytomatic;

* ndn-automatic;

* sgmi-automatic,

4.3| Ratedand limiting values for switching elements

4.311. “General

The rated values established for the switching elements of a control circuit device shall be stated in
accordance with 4.3.2 to 4.3.6 inclusive but it is not necessary to specify all the values listed.

4.3.2 Rated voltages (of a switching element)
4.3.21 General

A switching element is defined by the rated voltages described in 4.3.2.2 t0 4.3.2.4.

4.3.2.2 Rated operational voltage (U,)

Subclause 4.3.1.1 of IEC 60947-1:2007 applies with the following additions:
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For three-phase circuits, U, is stated as r.m.s. voltage between phases.

NOTE A switching elements can be assigned a number of combinations of rated operational voltage and rated operational current.

Control switches dealt with in this standard are not normally intended to be used at very low voltages and
they may not be suitable for such a service. It is therefore recommended to seek the advice of the
manufacturer concerning any application with a low value of operational voltage, e.g. below 100 V a.c. or
d.c.

4.3.2.3 Rated insulation voltage (U,)

Supclause 4.3.1.2 of IEC 60947-1:2007 applies.
4.32.4 Rated impulse withstand voltage (U;n,)
Supclause 4.3.1.3 of IEC 60947-1 applies.

4.3.3 Currents

A gwitching element is characterized by the currents described in-4.3.3.1 t0 4.3.3.3.

4.3.3.1 Conventional free air thermal current (/,)
Supclause 4.3.2.1 of IEC 60947-1:2007 applies.

4.3.3.2 Conventional enclosed thermal current (/)
Supclause 4.3.2.2 of IEC 60947-1:200% ‘applies.

4.3.3.3 Rated operational current (/)

The first paragraph of 4.3.2.3 jof IEC 60947-1:2007 applies.
4.3.4 Rated frequency

Supclause 4.3:3'of IEC 60947-1:2007 applies.

4.3.5 Vacant

4.3.6“Normal and abnormal load characteristics

4.3.6.1 Rated making and breaking capacities and behaviour of switching elements under normal
conditions

A switching element shall comply with both requirements given in Table 4 corresponding to the assigned
utilization category and the requirements according to the rated operational voltage.

NOTE For a switching element to which a utilization category is assigned, it is not necessary to specify separately a making and
breaking capacity.

A switching element designated for the switching of small motors and tungsten filament lamp loads shall
be assigned a utilization category given in IEC 60947-4-1 and comply with the appropriate corresponding
requirements in that publication.
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4.3.6.2 Making and breaking capacities under abnormal conditions

A switching element shall comply with the requirements given in Table 5 corresponding to the assigned

utilization category.

NOTE An example of an abnormal condition of use is one where the electromagnet does not operate and the switching elements

have to interrupt the making current.

4.3.7 Short-circuit characteristics

4.3.7.1 Rated conditional short-circuit current

Sufjclause 4.3.6.4 of IEC 60947-1:2007 applies.

4.4| Utilization categories for switching elements

Thqg utilization categories as given in Table 1 are considered standard. Any‘other types of ppplication shall
be pased on agreement between manufacturer and user, but information given in the manufacturer's

catalogue or tender may constitute such an agreement.

Table 1
Utilization categories for.switching elements

Kind of current Category Typical applications
Altgrnating current AC-12 Control of resistive loads and solid state loads with isoldtion by
optocouplers
AC-13 Control of solid state loads with transformer isolation
AC-14 Control of small electromagnetic loads (< 72 VA)
AC-15 Control of electromagnetic loads (> 72 VA)
Dirgct current DC-12 Control of resistive loads and solid state loads with isolgtion by
optocouplers
DC-13 Control of electromagnets
DC-14 Control of electromagnetic loads having economy resisfors in circuit

4.4DV D2 Modification of 4.4 by adding the following text and Table 4.4DV:

4:4DV. In addition, utilization categories and/or additional load design

The-equipment rating and required load designation shall be in accordahce with Table

Ttions may be

marked.
Table 4.4DV
Ratings of a device controlling an external load
Load tvpe Equivalent ' Equioment ratin Required load Additional load
yp utilization category quip 9 marking designations
AC pilot duty AC-15, AC-14 Amperes See NOTE See NOTE
DC pilot duty DC-13 Amperes See NOTE See NOTE

Table 4.4DV Continued on Next Page
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Table 4.4DV Continued

4.9

4.6

4.7

4.8

4.9

410 Electrically separated contact elements

discharge lamp)

Load type Equivalent ' Equipment ratin Required load Additional load
yp utilization category quip 9 marking designations
AC general purpose — AC-1 Amperes None General use; AC-1
Noninductive or
slightly inductive
DC general purpose — DC-1 Amperes None General use; DC-1
Noninductive or
slightly inductive
AC resistance (not air - Amperes Resistive Res.
heating)
DC resistance (not air - Amperes Resistive Res.
heating)
Incandescent lamp AC-5b Amperes or watts Tungsten AC-5b
Incandescent lamp DC-6 Amperes or watts Tungsten DC-6
Ballast (electric AC-5a Amperes Ballast AC-5a

duty”.

NOTE: Equipment marking may be:

a) in the form of a code designation in accordance with Table A.1, Table A.2 or Table A.3 as applicable;

b) voltage and the words “standard duty” (codes B and P).or “heavy duty” (codes A and N}; or

c) volts, amperes, and inrush amperes; volts and volt<amperes; or volts, amperes, and the|words "pilot

(1) See Annex A of CSA C22.2 No. 60947-1/UL 60947-1 for utilization category-relevant product standards.

Vacant

Vacant

Vacant

Vacant

Vacant

The mianufacturer shall state whether the contact elements of a control circuit devicT) are electrically
separated or nat (see 2 3 37) Separated contact elements shall he assumed ta be

pposite polarity

unless otherwise stated by the manufacturer.

411 Actuating quantities for pilot switches

The operating value and return value of the actuating quantity are to be determined on uniform rising
values and normal falling values of the actuating quantity. Unless otherwise stated, the rate of change
shall be regular and such that the operating (or return) value is reached in not less than 10 s.

The operating value and the return value may both be fixed values, or one of them or both may be
adjustable (or the differential value may be adjustable).
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Where appropriate, the manufacturer shall indicate a withstand value, either a maximum value higher than
the highest setting of the operating value or a minimum value lower than the lowest setting of the return
value. A withstand value implies no damage to the pilot switch or no change in its characteristics.

412 Pilot switches having two or more contact elements

Pilot switches having two or more contact elements which are not individually adjustable may have
different operating and return values for each contact element.

A pilot switch having two or more contact elements which are individually adjusted is considered as a
conpbirratiorrof pitotswitches:

5 Product information

5.1| Nature of information

Theg following information shall be given by the manufacturer:
Identification

a) TThe manufacturer's name or trade mark.

b) A type designation or serial number that makes it possible to get the relevant information concerning the
swifching element (or the entire control switch) from.the manufacturer or from his catalogug or by selection
from Annex A.

c) IEC 60947-5-1 if the manufacturer claims\compliance with this standard.
Bagic rated values and utilization
d) Rated operational voltages (see 4.3.2.2).

e) Utilization category and rated operational currents at the rated operational voltages of the control circuit
devjce.

f) Rated insulation.voltage (see 4.3.2.3).

g) Rated impulse withstand voltage (see 4.3.2.4).

h) \facaht.

i) IP code, in case of an enclosed control circuit device (see 5.1 and Annex C of IEC 60947-
1:2007/AMD1:2010).

j) Pollution degree (see 6.1.3.2).
k) Type and maximum ratings of short-circuit protective device (see 8.3.4.3).
[) Conditional short-circuit current.

m) Suitability for isolation, where applicable, with the symbol S00288 of IEC 60617.
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n) Indication of contact elements of same polarity.
0) Length of insulation to be removed before insertion of the conductor into the terminal.

p) For non-universal screwless terminals:

[1P]

—“s” or "sol" for terminals declared for rigid-solid conductors;

—"r" for terminals declared for rigid (solid and stranded) conductors;

="f" for terminals declared for flexible conductars

5.1DV D2 Modification of 5.1 by adding the following:
5.1DV.1 Items f) and |) are optional.

5.1DV.2 Item g) is optional except when evaluating creepage and clearance distances per
7.1.4 of CSA C22.2 No. 60947-1/UL 60947-1.

5.1DV.3 Item i) is optional and may be in addition to‘the required enclosure Type ratings
according to 7.1.12DV of CSA C22.2 No. 60947-1/UL 60947-1.

5.1DV.4 Item m) does not apply.

5.1DV.5 Terminal markings for tightening torque, number of conductors, soljd or stranded
and wire range shall comply with 5.2.and 5.2DV.6 of CSA C22.2 No. 60947-1/UL 60947-1 for
non-screwless terminals.

5.1DV.6 Items o) and p) are replaced by the following:

o) Length of insulation to be removed before insertion of the conductor into the
screwless terminal.

p) For screwless terminals:
—"s" or “sol” for terminals declared for solid conductors;

- "str" for terminals declared for stranded conductors.

5.2  Marking

5.2.1 General

Marking of data under a) and b) of 5.1 is mandatory on the nameplate of the control circuit device in order
to permit the complete information to be obtained from the manufacturer.

Marking of data under n) of 5.1 shall be included on the nameplate of the control circuit device in order to
ensure proper wiring at installation.

Marking shall be indelible and easily legible, and shall not be placed on screws and removable washers.

Whenever space permits, data under c) to m) and o) of 5.1 shall be included on the nameplate, or on the
control circuit device or otherwise in the manufacturer's published literature.
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The indication "s", "sol", "r" or "f" for non-universal screwless terminals shall be marked on the device or, if

the
the

space available is not sufficient, on the smallest package unit or in technical information provided with
product.

5.2.1DV D2 Modification of 5.2.1 by adding the following:

5.2.1DV.1 The data specified in Items d) and e) of Clause 5.1 shall be marked on the control
circuit device. Where space does not permit complete electrical ratings, one or more
ratings shall be marked on the device, with additional rating(s) provided in the
manufacturer's published literature.

5.2

Sul

5.2

5.2.1DV.2 When the marked ratings described in Item e) are the code designdtions
specified in Table A.1, Table A.2, and Table A.3 of Annex A, the information cpncerning the
voltage and overload current ratings for each contact rating code desighation shall be
published in a catalog, contained on a marking sheet packed with the produgt, or otherwise
made available to the user.

5.2.1DV.3 The data specified in Item i) shall be marked in.accordance with C§A C22.2 No.
94.1, CSA C22.2 No. 94.2, UL 50, and UL 50E on the component, its carton, o
accompanying instruction sheet. Enclosure type ratings of open-type components for
enclosure mounting shall comply with 5.2DV.10 and 7.1.1DV.6 of CSA C22.2 No. 60947-1/UL
60947-1.

5.2.1DV.4 Individual contact blocks of a push-button or selector switch unit ghall be
marked to indicate the operators with which they are intended to be used unless the switch
unit has been found acceptable for use with all operators to which they may pe assembled
that are made available by the manufacturer.

5.2.1DV.5 For equipment that,can be assembled in different combinations, al] components
shall be identified, and reference shall be made on the basic equipment to al| components
that can be assembled together. The marking can appear on the component pr be provided
in the accompanying.instruction sheet.

2 Terminal identification and marking
clause 7.1.8.40f IEC 60947-1:2007 applies, with the additional requirements stated in{Annex M.

3 Functional markings

Act

1atars may be identified by symbols in the form of engravings If a stop-button carries any symbol

engraved or marked on the actuator, then this symbol shall be a circle or an oval (signifying the value
zero). The symbols circle or oval shall be used for stop-buttons only.

Letters or words may be used where the space available is sufficient to ensure a clear identification. In all
other cases, identification markings shall be placed on permanent labels surrounding each actuator or
closely adjacent to it.

Symbols shall be in accordance with IEC 60417.
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5.2.4 Emergency stop

Actuator shape and colour, background colour and direction of unlatching for emergency stop devices with
mechanical latching function shall be in accordance with 4.2 of IEC 60947-5-5:1997/AMD2:2016.

5.2.5 Operating diagram
5.2.5.1 General

As rotary switches may have a multiplicity of contact elements and a multiplicity of actuator positions, it is
nefessary that the manufacturer indicates the relationship between the actuator, pgsitions and the
asgociated contact element positions.

It i$ recommended that the relationship be given in the form of an operating diagram, edamples of which
arg shown in Figure 1 together with explanatory notes.

5.2.5.2 Position indication and contact position
Supclause 7.1.6.1 of IEC 60947-1:2007/AMD1:2010 applies with.the following addition:

The position indication shall be clear, and the associated text or symbols shall be indglible and easily
legjble.

5.2.5.3 Terminal markings for operating diagrams
Teqminal markings shall be clearly identifiableWith respect to the operating diagram. See glso Annex M.
5.2.6 Time delay markings

For time-delay contactor relays, thes-markings shall include the value of the time delay in the case of a fixed
delpy and the range of time delay'in the case of an adjustable delay.

In the case of more than one time-delay contact element, the relative delay between the gperation of each
comtact element and-thefollowing one may be indicated for contact elements that follow the first delay.

If tfvo or more contact elements have adjustable delays, it shall be indicated whether they are individually
adjustable of net.

The manufacturer shall indicate, for each time-delay contact element, the characteristics of the delay,
ac¢ordingto 2.4.1.10r2.4.1.2.

5.2.6DV D2 Modification of 5.2.6 as follows:

5.2.6 is informative.

5.3 Instructions for installation, operation and maintenance

Subclause 5.3 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies.
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5.4

Additional information

Additional information necessary for certain types of control circuit devices shall appear according to the
relevant rules of the appropriate Annexes J and K.

Such additional information shall be supplied by the manufacturer and may be in the form of a wiring
diagram or in the instruction sheet supplied with the control circuit device.

6
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Normal service, mounting and transport conditions

ise b of IEC bUY4/7-1:200//AMDT:20T0/AMDZ:2014 applies with the tollowing addition

3.2 Pollution degree

bss otherwise stated by the manufacturer, a control circuit device is intended for in
ronmental conditions of pollution degree 3. However, other pollution.degrees may a
n the micro-environment.

1 Mounting of single hole mounted devices

single hole mounted push-buttons and indicator lights aré-located in a circular hole of
have a rectangular recess for a key.

dimensions are indicated in Table 2:
Table 2
Mounting hole diameter and dimensions of the key recess (if any)

b

r max=0,8mm

o

stallation under
pply, depending

he panel, which

d
— 1 ]
S4953
Mounting hole diameter, d Key recess (if any)
Size mm Height, h Width, b
mm mm
D30 30,5 %05, 33,0 *05, 4,802,
D22 22,3 *04 24,1 %04, 3,2%02,
D16 16,2 *0% 17,9 *%% 1,7%%
D12 12,1702, 13,8 %02, 1,7 702,
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6.3.1.1 Location of the key recess (if any)

The standardized position of the key is in the up position (12 o'clock) and associated with the b dimension

in Table 3.

6.3.1.2 Range of panel thickness

The device, with or without the sealing gasket indicated by the manufacturer, shall be capable of being

mounted on any thickness of panel between 1 mm and 6 mm, if necessary by the use

of packing piece(s)

supptied-forthepurpose:
NOTE The sealing gasket is not standardized.

6.3.1.3 Grouping of devices

WHhen a number of devices of the sizes given in 6.3.1 are mounted imrows on a panel| the distances a
befween the mounting centres in the same row and b between the centre lines of the rows| shall be not less

than those given in Table 3, unless otherwise stated by the manufacturer.

Table 3

Preferred minimum distances between centres of mounting holes

Size a b
mm mm
D30 50 65
D22 30 50
D16 25 25
D12 20 20

Di

dtances a and b may be interchanged.

These values are intended to guide development; however, when it is intended to mount devices of
different manufacturg,the user shall establish the compatibility of the devices and ensurg the clearances

andl creepage distances are maintained when the devices are installed and connected.

NOTE Dependingon design details, connections, labels, etc., some devices can be capable of being mounted gt distances less than
thoge given, in Table 3 in accordance with the indication of the manufacturer of the devices. On the other hand, certain types of

dev|ces canrequire distances greater than those given in Table 3.

7 “Constructiomat-and performance Tequirements
7.1 Constructional requirements

7.1.1 General

Subclause 7.1 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies except for 7.1.2, 7.1.3, 7.1.7, 7.1.9

and 7.1.13, and with the following additions:

7.1.1DV D2 Modification of 7.1.1 by adding the following:

Subclauses 7.1.2, 7.1.3 and 7.1.13 of CSA C22.2 No. 60947-1/UL 60947-1 apply.
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7.1.2 Materials
7.1.2.1 General materials requirements
Subclause 7.1.2.1 of IEC 60947-1:2007/AMD1:2010 applies with the following addition:

Special attention shall be called to humidity resisting qualities, and to the necessity to protect certain
insulating materials against humidity.

7.1.2.2 of this standard applies instead of 7.1.2.2 of IEC 60947-1:2007/AMD1:2010/AMD2:2014.

71[2.2 Glow-wire testing

Thq suitability of materials used is verified by:

a) making tests on the equipment; or

b) making tests on sections taken from the equipment; or

c) npaking tests on any parts of identical material having representative thickness; or

d) groviding data from the insulating material supplier fulfilling the requirements according fto IEC 60695-2-
12.

The suitability shall be determined with respectto resistance to abnormal heat and fire. The manufacturer
shall indicate which methods, amongst a), b)y€)‘and d) shall be used.

If an identical material having representative cross-sections has already satisfied the requirements of any
of the tests of 8.2.1 of IEC 60947-1:2007/AMD1:2010, then those tests need not be repeatged.

Tests on equipment shall be made by the glow-wire end-product test of IEC 60695-2-10 and IEC 60695-2-
11.

Tests shall be madegaecording to 8.2.1.1.1 of IEC 60947-1:2007/AMD1:2010 with the conditions given in
Tabje 6.

NOTIE For partsdyith’'a mass lower than 2 g and for small parts, as specified in IEC 60695-2-11, no other test is refjuired.

7.1[2.3. Test based on flammability category

Subclause 7.1.2.3 of IEC 60947-1:2007/AMD1:2010 applies.
7.1.3 Current-carrying parts and their connections

Current-carrying parts shall have the necessary mechanical strength and current-carrying capacity for
their intended use.

For electrical connections, no contact pressure shall be transmitted through insulating material other than
ceramic or other material with characteristics not less suitable, unless there is sufficient resiliency in the
metallic parts to compensate for any possible shrinkage or yielding of the insulation material.
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7.1

.4 Clearances and creepage distances

Subclause 7.1.4 of IEC 60947-1:2007/AMD2:2014 applies.

7.1
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7.1.4DV D2 Modification of 7.1.4 by adding the following:

Creepage and clearance distances at field wiring terminals shall be evaluated in
accordance with Annex DVC. Where the design of the field wiring terminals is such that it
precludes the possibility of reduced spacing due to stray strands or improper wiring

installation, Clause 7.1.4 of CSA C22.2 No. 60947-1/UL 60947-1 applies.

——ctearance distancesat other thanfietd-wiringtermimats—shatt-beevatuated
with Annex DVC or Clause 7.1.4 of CSA C22.2 No. 60947-1/UL 60947-1.

.5.3 Actuating force (or moment)

ng into account the size of the actuator, the type of enclosure-or panel, the en
allation and the use for which it is intended.

.5.4 Limitation of rotation (of a rotary switch)

en actuators with limited or unidirectional movement are used, they shall be fitted with
tation, capable of withstanding five times the actual maximum actuating moment.

.5.5 Emergency stop

b actuator shall preferably latch in thet@ctuated position with the control contact open. T
released by a separate action, e.g."by pulling, rotation, or by means of a key.

'E Additional requirements for emergency stop devices with a latching function are given in IEC 60947-5-5.
.7 Conditions for control switches suitable for isolation
ontrol switch suitable for isolation shall be manually operated with a direct opening a

and shall comply with the isolating function in the open position (see 2.1.19 and 7.1
007/AMDA32010/AMD2:2014).

Creepage and
in accordance

b force (or moment) required to operate the actuator shall be compatible with the intemded application,

ironment of the

robust means of

his latching shall

ction (see Annex
7 of IEC 60947-

b opén-position of a control switch suitable for isolation shall be a position in which the switch can

hain, when no actuating force is applied.

In order to avoid unintentional reclosing, it shall be possible to prevent the operation of the control
switches suitable for isolation when the contact elements are in the open position. This may be obtained

by

71

padlocking or by a latch which shall only be releasable by a special tool or key.
7.1.7DV D2 Modification of 7.1.7 by replacing it with the following:

This Clause does not apply.

.8 Terminals

The requirements of this subclause shall be verified by the tests of 8.2.4 of this standard.


https://ulnorm.com/api/?name=UL 60947-5-1 2022.pdf

46

CSA C22.2 No. 60947-5-1:22 ¢ UL 60947-5-1

MAY 31, 2022

71.

14 Class Il control circuit devices

These devices shall not be provided with means for protective earthing (see IEC 61140).

For

class Il control circuit devices insulated by encapsulation, see Annex F.
7.1.14DV D2 Modification of 7.1.14 by replacing it with the following:

This Clause does not apply.

71

Seq

7.2

Sul
add

7.2

Thsg

7.2

Suh

For

7.2

7.2

15 Requirements for control devices with integrally connected cables
Annex G.
Performance requirements

clauses 7.2.1.1 and 7.2.2 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 apply wi
itions:

1.2 Limits of operation of contactor relays
limits of operation for contactor relays shall be in.aécordance with IEC 60947-4-1.
3 Dielectric properties
clause 7.2.3 of IEC 60947-1:2007/AMB:1:2010/AMD2:2014 applies with the following
Class Il control circuit devices inSulated by encapsulation, see Annex F.
7.2.3DV D2 Modification of 7.2.3 by adding the following:

The requirements in Annex F do not apply.

4 Abilityto'make and break under normal and abnormal load conditions

4.1 “Making and breaking capacities

a) MaKing and breaking capacities under normal cConaitions

h the following

ddition.

The switching elements shall be capable of making and breaking currents without failure under the
conditions stated in Table 4, for the required utilization categories and the number of operating cycles
indicated, under the conditions specified in 8.3.3.5.3.

NOTE In the United States of America and in Canada it is established that the switching elements are capable of making and
breaking currents without failure under the conditions stated for the electrical ratings based on utilization categories (e.g. A600)
stated in Table A.1 in Annex A. See Federal regulations and product standards.

b) Making and breaking capacities under abnormal conditions
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The switching elements shall be capable of making and breaking currents without failure under the
conditions according to 8.3.3.5.4 and stated in Table 5, for the required utilization categories and the
number of operating cycles specified in Table 5.

7.2.4.1DV D2 Modification of 7.2.4.1 by adding the following:

Item b) is optional.

7.2.4.2 Vacant

7.24.3 Durability

Supclause 7.2.4.3 of IEC 60947-1:2007/AMD1:2010 applies with the following additions:

Q
~

\echanical durability

The mechanical durability of a control circuit device is verified, when’needed, by a special test conducted
at the discretion of the manufacturer. Instructions for conducting this-test are given in Anngx C.

b

~

Electrical durability

The electrical durability of a control circuit device is verified, when needed, by a special fest conducted at

I~

the discretion of the manufacturer. Instructions for conducting this test are given in Annex C.
7.2.5 Conditional short-circuit current

The switching element shall withstand’ the stresses resulting from short-circuit curfents under the
conditions specified in 8.3.4.

7.2.6 Vacant
7.2.7 Additional requirements for control switches suitable for isolation

Coptrol switches._suitable for isolation shall be tested according to 8.3.3.4 pf IEC 60947-
1:2007/AMD1:2010/AMD2:2014 with a value of test voltage as specified in Table 14 of IHC 60947-1:2007
correspondingto the rated impulse withstand voltage U, declared by the manufacturer.

Other.additional requirements applicable to such control switches are under consideration|

7.2.7DV D2 Modification of 7.2.7 by replacing it with the following:

This Clause does not apply.

7.2.8 Maximum recovery time

For equipment incorporating electronic circuits the maximum recovery time and the measuring method
shall be stated by the manufacturer.
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7.2.8DV D2 Modification of 7.2.8 as follows:
This requirement is optional.

7.3 Electromagnetic compatibility (EMC)

7.3.1 General

Subclause 7.3.1 of IEC 60947-1:2007/AMD1:2010 applies with the following additions:

The
rep

Thg
give

Mai

Generally two environments A and B are defined. The products covered by this standard

use

Cor
1:2

7.3

7.3

Sul

7.3

Sul

Tes

7.3

control circuit device to be tested shall have all the essential design details-of tH
esents and shall be in a clean and new condition.

EMC tests shall be conducted at rated operational voltage U,, or if the rated opera
n as a range, then the test shall be conducted at a voltage which represents the worst

htenance or replacement of parts during or after a testing cycle is\iot permitted.

in environment A.

tactor relays incorporating electronic circuits shallMollow the requirements of 8.3.2.2
D09.

2 Immunity

2.1 Equipment not incorporating.electronic circuits
clause 7.3.2.1 of IEC 60947-1;2007 applies.

2.2 Equipment incorporating electronic circuits
clause 7.3.2.2 of IEC 60947-1:2007/AMD1:2010 applies.
s shall be made according to 8.4.

2.3 Acceptance criteria

e type which it

tional voltage is
case condition.

are intended for

bf IEC 60947-4-

Ta

7.3.

a7 aivac accantanca critaria
e gHeSa6E6eptanice-cHeHa-

2.4 Electrostatic discharges

Requirements are stated in IEC 61000-4-2 and Table 8.

7.3.

2.5 Radiated radio-frequency electromagnetic fields

Requirements are stated in IEC 61000-4-3 and Table 8.

If the worst case direction is known, then the test need only be performed in that direction. Otherwise, the
electromagnetic field shall be facing to the device under test in three mutually perpendicular directions.
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7.3.2.6 Electrical fast transients/bursts
Requirements are stated in IEC 61000-4-4 and Table 8.
7.3.2.7 Surges

Requirements are stated in IEC 61000-4-5 and Table 8.

7.3.2.8 Conducted disturbances induced by radio-frequency fields

Refuirements are stated in IEC 61000-4-6 and Table 8.

7.3.2.9 Power-frequency magnetic fields

Refjuirements are stated in IEC 61000-4-8 and Table 8.

7.3.2.10 Voltage dips and interruptions

Repuirements are stated in IEC 61000-4-11 and Table 8.

7.3.2.11 Harmonics in the supply

Repuirements are stated in IEC 61000-4-13 and Table‘8.

7.3.3 Emission

7.3.3.1 Equipment not incorporating electronic circuits

Supclause 7.3.3.1 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies.
7.3.3.2 Equipment incorporating electronic circuits

7.3.3.2.1 Limits for high-frequency emissions

Coptrol circuit deviees including electronic circuits can generate continuous electromagnetic disturbances.

Sugh emissions shall not exceed the limits given in CISPR 11 for environment A. Thege tests are only
redquired<-when the control and/or auxiliary circuits contain components with fundarpental switching
frequencies greater than 9 kHz.

7.3.3.2.2 Limits for low-frequency emissions

Subclause 7.3.3.2.2 of IEC 60947-1:2007/AMD1:2010 applies.

NOTE These requirements are not applicable for devices that will not be connected to public mains.
7.3.3.2.3 Conditions during measurement

Each measurement shall be performed in defined and reproducible conditions.
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Descriptions of the tests, test methods and set-ups are given in CISPR 11. Nevertheless, some
modifications or additional information needed for the practical application of the tests are given in this
standard.

Control circuit devices which are intended to be powered by public mains supply, therefore within the
scope of IEC 61000-3-2 and IEC 61000-3-3, regarding low-frequency emission shall also comply with the
requirements of these standards.

Table 4

Verification of making and breaking capacities of switching elements under normal conditions

corresponding to the utilization categories

Utilization Make? Break® Minimum on- | Sequence, number and rate of
qategory m, | uu, m, | uw, time operjations
AC cos @ cos @ | Cycles (at 50 Order No. &
Hz or 60 Hz) 1 2 3 4
AC-12 1 1 0,9 1 1 0,9 2
AC-13 1 0,65 1 1 0,65 2°
AC-14 1 03 1 1 03 2° % 10 990 | 5000
AC-15 10 1 0,3 1 1 0,3 20
DC To,05 Toes Time
ms ms ms
DC-12 1 1 1 1 1 1 25
DC-13 1 1 6 x P° 1 1 6 x P° To95 50 10 990 5000
DC-14 10 1 15 1 1 15 25%
I, Riated operational current I Current to be made or broken
U, Rated operational voltage U Voltage before make
P =|U, x I, Steady-state power consumption{in W To,05 Time to reach 95 % of the steady-state cpirrent
NOJ'E For the objective of the test see 8:3.3.5.3.
@ Fdr tolerances on test quantities,.s€€8.3.2.2.
b Bgth on-time values (for /™3 andfor /°*2) shall be at least equal to 2 cycles (or 25 ms for DC-14).
® THe value "6 x P" results from‘an empirical relationship which is found to represent most d.c. magnetic loads to|an upper limit of
P =[50 W, i.e. 6 x P =300 ms. Loads having power consumption greater than 50 W are assumed to consist of smaller loads in
'ﬁ)'f]:-:,rl?cl)-re, 300 ms is\to-be an upper value, irrespective of the power.
For[semicondugctor'switching devices the maximum time constant shall be 60 ms, i.e. Ty g5 = 180 ms (3 x time copstant).
9 Fqr all utilizatior categories the test sequence shall be in the order given.
® THe rate far the test shall be:

For Order No. 1: 6 operating cycles per minute, which shall be made with the test voltage raised

to U, x 1,1, the

testcurenttetaving beemnfirst set wittrthe vottageat ts:

For Order No. 2: as rapidly as possible whilst ensuring complete closing and opening of contacts.

For Order No. 3: 60 operating cycles per minute.

For Order No. 4: 6 operating cycles per minute.
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Table 5
Verification of making and breaking capacities of switching elements under abnormal conditions

corresponding to the utilization categories

Utilization Make? Break® Minimum Making and breaking
category on-time operation
[/ un, i, un, Number Rate per
minute
AC cos ¢ cos ¢ Cycles (at
50 Hz or 60
Hz)
AC-12 - - - - - - - - -
AC-13° 10 1,1 0,65 1,1 1,1 0,65 2° 10 6
AC-14 6 1,1 0,7 6 1,1 0,7 2 10 6
AC-15 10 1.1 0,3 10 1.1 0,3 2 10 6
DC T0,95 T0195 Time
ms ms ms
DC-12 - - - - - - - - -
DC-13Y - - - - - - - - -
DC-14 10 1,1 15 10 1,1 15 25°¢ 10 6
I, Rated operational current I Current to be'made or broken
U, |Rated operational voltage U Voltage before make
P 3 U, x I, Steady-state power consumption, in W To,05°Fime to reach 95 % of the steady-state current

NQTE The abnormal condition is to simulate a blocked open, electromagnet. See 8.3.3.5.4.

& Fpr tolerances on test quantities, see 8.3.2.2.

b Fpr semiconductor switching devices an overload protéctive device specified by the manufacturer should be uped to verify the
abpormal conditions.

¢ Bpth on-time values (for /. and for /,.a) shalllbe at least equal to 2 cycles (or 25 ms for DC-14).
94 The test for DC-13 under abnormal conditions'is covered by the test under normal conditions.

Table 6
Test conditions for glow-wire test
Rart under test Test condition

P3rt with a mass lowerthan 2 g (see 3.14 of IEC 60695-2- Test is not required @
11(2014)
P4rt which i§ aysmall part according to 3.15 of IEC 60695-2- Test is not required @
112014
P4rt which retains current-carrying parts in position Glow-wire test at a temperature of 750 °C
Allotherparts Glow-wire test ata temperature of 650°C -

@ Alternative tests do not have to be conducted.
b Glow wire temperature can be reduced to 550 °C if it can be demonstrated that the residual risk of fire is acceptable.
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Acceptance criteria

Table 7

Item

Acceptance criteria
(performance criteria during tests)

a

b

[

Overall performance

No noticeable changes of the
operating characteristic.

Operating as intended ®

recoverable °

Temporary degradation or loss
of performance which is self-

reset.

Temporary degradation or loss
of performance which requires
operator intervention or system

Operation of displays and

No changes to visible display

Temporary visible changes or

Shut down, permanent loss of

sighalling components

Information.

Only slight light or sound
intensity fluctuation of the
optical or audible signal source,
or slight movement of
characters or slight change of
frequency of the audible signal
source.

signal.

loss of information.

Undesired optical or audible

display or wri
Unpermitted

Nat self-reco

ng information.
bperating mode.

erable.

Infrmation processing
and sensing functions

Undisturbed communication
and data interchange to
external devices remains within
the specification.

recoverable.

Temporarily disturbed
communication, which is
detected and is.sélf*

Erroneous pr
information.

Undetected |
information.

Errors in com

Not self-reco

bcessing of

ss of data and/or

munication.

erable.

@ The manufacturer shall state in his literature the operating frequency and bandwidth where conducted radio frg

cayse malfunction.

® The recovery time shall not exceed the maximum time'which can be measured when the device is started by p
power supply terminals (maximum recovery time, see7.2.8).

quencies may

ower-on at the

Table 8

Immunity tests

Type of test Basic standard Test level required Acceptance
criteria

Eldctrostatic discharge immunity IEC 61000-4-2 8 kV / air discharge Bk
test or 4 kV / contact discharge
Rafliated radiosfrequency IEC 61000-4-3 10 V/m A
eleptromagnétic field immunity test
80 MHz to.1\GHz
Rafliated radio-frequency IEC 61000-4-3 3V/m A
elegtromagnetic field immunity test
1,4 GHz to 2 GHz
Radiated radio-frequency IEC 61000-4-3 1V/m A
electromagnetic field immunity test
2 GHzt0 2,7 GHz
Electrical fast transient/burst IEC 61000-4-4 2 kV /5 kHz on power ports @ Bk
immunity test (with capacitive 1 kV / 5 kHz on signal ports P
coupling clamp)
Surge immunity test IEC 61000-4-5 2 kV (line to earth) B
(1,2/50 us — 8/20 ps) ° 1kV (line to line)

Table 8 Continued on Next Page
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Table 8 Continued

Type of test Basic standard Test level required Acceptance
criteria
Conducted disturbances induced IEC 61000-4-6 0V A
by radiofrequency fields immunity
test
(150 kHz to 80 MHz)
Power frequency magnetic field IEC 61000-4-8 30 A/m A
immunity test ¢
Voltage dips immunity test " IEC 61000-4-11 Class 2 Class 3% B!
0 % during 0 % during
0,5 cycle 0,5 cycle
Class2®' Class 3 ® B
0 % during 0 % during
1 cycle 1 Cycle
Class2°"9 Class 3¢ "9 o]
70 % during 40 % during
25/30 cycles 10/12 cycles
70 % during
25/30 cycles
80 % during
250/300 cycles
Vdltage interruptions immunity test | IEC 61000-4-11 Class2°%"9 Class 3¢ "9 ]
0 % during 0 % during
250/300 cycles 250/300 cycles
Immunity to harmonics in the IEC 6100024-13 No requirements '
supply
@ Bower port: the point at which a condugtoror cable carrying the primary electrical power needed for the operaion of the

elgctronic circuit or the switching element or associated equipment is connected.

elgctronic circuit or the switching element.

® gignal port: the point at which a’conductor or cable carrying information for transferring data or signals is conn

ected to the

° Not applicable for extra-law\voltage a.c. ports (< 30 V) and extra-low voltage d.c. input/output ports (< 60 V), when the secondary
circuits (isolated from the a.c. mains) are not subject to transient overvoltages.

9 Applicable only to equipment containing devices susceptible to power frequency magnetic fields.

¢ ¢lass 2 applies to“points of common coupling and in-plant points of common coupling in the industrial environ

Clpss 3 applies to in-plant couplings in industrial environment only. This class should be considered when a m4g
is fed threugh converters; welding machines are present; large motors are frequently started or loads vary rapidg

THe.mandfacturer shall state the applicable class.

1

ment in general.

jor part of the load
ly.

9 The value before the solidus (/) is for 50 Hz and the value behind is for 60 Hz tests.

h Applicable for a.c. equipment only.

" Requirements are under study for the future.

e gliven percentage means percentage ol the rated operational voltage, €.9. U 7o means U V.

K For keeping the functionality at the system level (e.g. automation or process) the state of the switching element shall not change

for more than 1 ms for d.c. devices or one half-cycle of supply frequency for a.c. devices.

"For devices with power consumption of more than 750 mW, the recovery time of the switching element may be longer than one
half-cycle but shall be less than the maximum recovery time.
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8 Tests

8.1

8.1.

Kinds of test

1 General

Subclause 8.1.1 of IEC 60947-1:2007 applies.

8.1.

2 Type tests

Typ

Theg
a)t

b)d

y comprise the verification of;
bmperature-rise (8.3.3.3);

ielectric properties (8.3.3.4);

¢) nmpaking and breaking capacities of switching elements under normal conditions (8.3.3.5.

e)p

erformance under conditional short-circuit current (8.3.4);

f) constructional requirements (8.2);

g)d
h) B
8.1

Rol
and

Inc

Wh
req

egree of protection of enclosed control-Circuit devices (8.3.1).
MC tests, where applicable (see8.4).
3 Routine tests

tine tests are the responsibility of the manufacturer and are usually limited to a mechsg
a verification of the mechanical operation.

ertain cases'specified in Annex F, the inspection is supplemented by a dielectric test.

bn performed, the dielectric test is carried out according to 8.3.3.4 with the following a
hiredvminimum duration of voltage application is reduced to about 1 s and the metal

naking and breaking capacities of switching elements under abnormal conditions (8.3.3L

e tests are intended to verify compliance of the designs of the control circuit devices with this standard.

15.4);

nical inspection

mendments: the
foil and external

ter

hinAl cannactinne ara LinnacaccAary
Ha-GEHReGHORSareuHReeeSSary-

Additional routine tests for the control switch or the control circuit device may be specified as appropriate.
A sampling plan may be accepted.

8.1.

4 Sampling tests

Sampling tests shall be performed on time delay devices to verify the time delay or range of time delay as
stated by the manufacturer.

NOTE Sampling tests for clearance verification, according to 8.3.3.4.3 of IEC 60947-1:2007 are under consideration.
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8.1.5 Special tests
These tests are subject to agreement between manufacturer and user.

They comprise the verification of the durability (see Annex C). In cases where it is necessary to obtain
data needed for functional safety applications, tests shall be made according to Annex N.

The mechanical and electrical durability tests shall be performed with the actuator operated by a machine
that complies with the requirements of 8.3.2.1.

In fases where 1t IS necessary to verity environmental conditions of damp heat, salt mjst, vibration and
shack, the tests shall be conducted according to Annex Q of IEC 60947-1:2007/AMD 1:20710/AMD2:2014.

The conditioning procedures and the tests shall be conducted in the open position or inp the unpowered
state where power supply terminals are provided. After the test the dévice shall gomply with the
requirements givenin 7.2.1.2 or 7.1.5.3.

WHhen auxiliary devices are assembled to a main device their perfarmance shall be test¢d in conjunction
with the main device.

8.2 Compliance with constructional requirements

8.21 Materials

8.21.1 Test of resistance to abnormal heat and fire

8.21.11 Glow-wire test (on equipment)

Supclause 8.2.1.1.1 of IEC 60947-1:2007 applies with the following addition:

The conditions specified in 7.1.2;2 of this document and Table 6 applies.

8.21.1.2 Flammability, hot wire ignition and arc ignition tests (on materials)
Supclause 8.2.1.1(2,0f IEC 60947-1:2007 applies.

8.22 Equipment

Supclause 8.2.2 of IEC 60947-1:2007 applies.

8.2.3 Enclosures for equipment

Subclause 8.2.3 of IEC 60947-1:2007 applies.

8.2.4 Mechanical and electrical properties of terminals
8.2.41 General conditions for tests

Subclause 8.2.4.1 of IEC 60947-1:2007/AMD2:2014 applies.
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8.2.4.2 Tests of mechanical strength of terminals

Subclause 8.2.4.2 of IEC 60947-1:2007/ AMD1:2010 applies.

8.2.4.3 Testing for damage to and accidental loosening of conductors (flexion test)
Subclause 8.2.4.3 of IEC 60947-1:2007/AMD1:2010 applies.

8.2.4.4 Pull-out test

Suljclause 8.2.4.4 of IEC 60947-1:2007/AMD1:2010 applies.

8.2/4.5 Test for insertability of unprepared round copper conductors havingthe maximum cross-
segtion

Suljclause 8.2.4.5 of IEC 60947-1:2007/AMD1:2010 applies.
8.2/4.7 Electrical performance of screwless-type clamping units

If tgrminals are used which are qualified according to IEC 60999-1 and the operating donditions of the
terminals in the device are according to the operating conditions specified by the manufacturer of the
terminals, then the test does not need to be performed.

NOTIE 1 See Figure D.8 of IEC 60947-1:2007/AMD1:2010 for an«explanation of the parts of a connecting device.
Suljclause 8.2.4.7 of IEC 60947-1:2007/AMD4:2010/AMD2:2014 applies with the following changes:
— The test shall be done on the connecting device equipped with the clamping units;
— The number of specimens shall be-at least 8;

— The test shall be done as a single 8 test:

» Eight clamping units shall be tested to the declared voltage drop;

« If the number of failed clamping units does not exceed two, the test is considered passed.

NOTIE 2 See C.1)2.2 for a description of the single 8 test.

Thqg inseftion and disconnection of the conductors shall be made in accordance with thg manufacturer’s
instructions:

A suitable test arrangement is shown in Figure 10. If the measurement points cannot be positioned within
10 mm of the point of contact, the voltage difference between the ideal and the actual measuring points
shall be deducted from the voltage drop measured. This voltage difference within the part of the conductor
shall be determined with a suitable measurement method on one specimen at a stabilised temperature.
The measurement methods and the results shall be documented in the test report.

The test current applied shall be according to Table 9.

The voltage drop shall not exceed 15 mV.
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The device sample may be provided with holes or equivalent arrangements which provide measurement
access points for the voltage drop on the terminal.

NOTE 3 Usually it is possible to equip products covered by this standard with many different types of wires (stranded, solid,
flexible...) which results in a sufficient number of tests for the same terminal.

8.2.4.8 Ageing test for screwless-type clamping units

If terminals are used which are qualified according to IEC 60999-1 and the operating conditions of the
terminals in the device are according to the operating conditions specified by the manufacturer of the
terminals, then the test does not need to be performed

Supclause 8.2.4.8 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies with the following changes:
The test shall be done on the connecting device equipped with the clamping units.

The test current shall be according to Table 9.

The maximum temperature for the temperature cycles shall be 40°C.

Theé maximum voltage drop shall not exceed the smaller oneof'the following two values:
—-22,5mV, or;

—1|,5 times the value measured after the 24th cycle:

The device sample may be provided with_holes or equivalent arrangements which provifle measurement
acgess points for the voltage drop on the:terminal.

8.2.5 \Verification of actuating force (or moment)

WHhen required in 7.1.5.3, thesminimum actuating force or moment shall be tested during sequence V of
8.3.1. The performance shall'be as stated in 7.1.5.3.

8.2.6 Verification of limitation of rotation (of a rotary switch)

WHhen this test.is required in 7.1.5.4, it shall be tested during sequence VI of 8.3.1. The {est sample shall
be [mounted ‘according to the manufacturer's instructions.

The-operation moment shall be measured five times and the maximum value recorded. The maximum
moment value, muitiptied by five, shatt-be applied to the actuator by forcing itaganst the means of
limitation. The moment shall be applied for 10 s.

The test is passed if the means of limitation has not moved, become loose or prevented the actuator's
normal operation.

8.2.7 Conduit pull-out test, torque test and bending test with metallic conduits

Subclause 8.2.7 of IEC 60947-1:2007 applies.
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8.3 Performance

8.3.1 Test sequences

The type and sequence of tests to be performed on representative samples are as follows.
— Test sequence | (sample No. 1)

Test No. 1 — Operating limits of contactor relays (8.3.3.2), if applicable

et A P~ - . : ‘o o o
ISSUINO. 2 = TCITIPCTalulc 115€ (0.9.9.9)

Test No. 3 — Dielectric properties (8.3.3.4)

Test No. 4 — Mechanical and electrical properties of terminals (8.2.4)
— Test sequence Il (sample No. 2)

Test No. 1 — Making and breaking capacities of switching-elements under ngrmal conditions
(8.3.3.5.3)

Test No. 2 — Dielectric verification (8.3.3.5.6 b))
— Test sequence lll (sample No. 3)

Test No. 1 — Making and breaking capacities of switching elements under abngrmal conditions
(8.3.3.5.4)

Test No. 2 — Dielectric verification(8:3.3.5.6 b))
— Test sequence IV (sample No. 4)

Test No. 1 — Performance under conditional short-circuit current (8.3.4)

Test No. 2 — Dielegctric verification (8.3.3.5.6 b))
— Test sequence V(sample No. 5)

Test No. 1 — Degree of protection of enclosed control circuit devices (Annex { of IEC 60947-
1:2007/AMD2:2014)

Test No 2 — Verification of actuation force or moment (8 2 5)

— Test sequence VI (sample No. 6)

Test No. 1 — Measurement of clearances and creepage distances, if applicable (7.1.4 of IEC
60947-1:2007/AMD2:2014)

Test No. 2 — Verification of limitation of rotation of a rotary switch (8.2.6).
There shall be no failure in any of the above tests.

More than one test sequence or all test sequences may be conducted on one sample at the request of the
manufacturer. However, the tests shall be conducted in the sequence given for each sample above.
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For class Il control circuit devices insulated by encapsulation, additional samples are required (see Annex
F).

For control circuit devices with integrally connected cables, one additional sample is required (see Annex
G).

8.3.1DV D2 Modification of 8.3.1 by replacing it with the following:

8.3.1DV.1 The type and sequence of tests to be performed on representative samples are as
follows:

— Test sequence | (sample No. 1)
Test No. 1 — Operating limits of contactor relays (8.3.3.2), if applicable
Test No. 2 — Temperature rise (8.3.3.3)

Test No. 3 — Dielectric properties (8.3.3.4)

— Test sequence I-A (sample No. 2)

Test No. 1 — Mechanical and electrical properties of terminals (8.2.4)

— Test sequence Il (sample No. 3)

Test No. 1 — Making and breaking-capacities of switching elements under normal
conditions (8.3.3.5.3)

Test No. 2 — Dielectric verification (8.3.3.5.6 b))

— Test sequence V-A (sample No. 4)

Enclosure tests~ enclosed control circuit devices shall be evaluated|in accordance
with the applicable requirements in CSA C22.2 No. 94.1, CSA C22.2 Np. 94.2, UL 50,
and UL 50E.

— Test sequence VI (sample No. 5)

Test No. 1 — Measurement of clearances and creepage distances, if applicable (7.1.4
of IEC 60947-1:2007/AMD2:2014)

There shall be no failure in any of the above tests.

8.3.1DV.1.1 More than one test sequence or all test sequences may be conducted on one
sample at the request of the manufacturer. However, the tests shall be conducted in the
sequence given for each sample above.

8.3.1DV.1.2 For control circuit devices with integrally connected cables, the number of
samples required is specified in Annex G.

8.3.1DV.2 The following tests are optional:

— Making and breaking capacities of switching elements under abnormal conditions
(8.3.3.5.4);
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— Performance under conditional short-circuit current (8.3.4);

— Degree of protection of enclosed control circuit devices (Annex C of IEC 60947-
1:2007/AMD2:2014);

— Verification of actuation force or moment (8.2.5); and Verification of limitation of
rotation of a rotary switch (8.2.6).

8.3.2 General test conditions

8.3]2.1 General requirements
Sufclause 8.3.2.1 of IEC 60947-1:2007/AMD2:2014 applies with the following addition:

Thqg tests shall be performed with the actuator operated by a machine complying with the requirements of
8.3)2.1 a) for linear movement or, for a rotary switch, in accordance with 8.3:2.1 b) or 8.3.2{1 c).

a) Hor push-buttons and/or related control switches the operating machine shall apply thg actuating force
(or moment) to the actuator in the direction of its motion.

Thg force (or moment) or the travel of the operating machine shall comply with one [of the following
conditions according to the manufacturer's instructions:

— the maximum force (or moment) exerted.on the actuator shall not exceed 1,5 times the force (or
moment) required for maximum over-travel of the contact element(s);

— the cover-travel of the contact elements shall be between 50 % and 80 % of the over-travel
inherent in the design of the contact elements.

At the moment in time when the“switching operation occurs, the velocity of the operating machine,
measured where it touches .the,'actuator, shall be between 0,05 m/s and 0,15 m/s upless otherwise
dedared by the manufacturér in the test report.

Thg mechanical conpegtion between the operating machine and the actuator shall have|a sufficient free
play (lost motion) to"avoid the operating machine impeding the free motion of the actuator gway from it.

b) For switches-fully rotary in both directions, one operating cycle comprises either ong fully clockwise
opgration.of the actuator or one fully anticlockwise operation of the actuator. Howewer, in this case
apgroximately three-quarters of the total number of operating cycles shall be made ip the clockwise
dirdction; followed by the remainder in the anticlockwise direction. The angular velocity shall be between
0,5 To Trevolution per second unless otherwise declared by the manufacturer in the test report.

c) For limited movement rotary switches, operation shall be at a speed of 1 to 4 revolutions per second
unless otherwise declared by the manufacturer in the test report.

8.3.2.2 Test quantities
Subclause 8.3.2.2 of IEC 60947-1:2007/AMD2:2014 applies except for 8.3.2.2.3.
8.3.2.3 Evaluation of test results

The condition of the control circuit device after each test shall be checked by the verifications applicable to
each test.
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A control circuit device is deemed to have met the requirements of this standard if it meets the
requirements of each test and/or test sequence as applicable.

8.3

.24 Testreports

Subclause 8.3.2.4 of IEC 60947-1:2007 applies.

8.3

8.3

.3 Performance under no-load, normal load and abnormal load conditions

.3.1 Operation

Su
8.3

Th
(s€

8.3
Su
All
sin

act
fro

NO
lead

Th

bclause 8.3.3.1 of IEC 60947-1:2007 applies.
.3.2 Operating limits of contactor relays

b operating limits of contactor relays shall be in accordance with the standard applica
e IEC 60947-4-1).

.3.3 Temperature rise

bclause 8.3.3.3 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies with the followin
switching elements of the control circuit device shall be tested. All switching eleme
ultaneously closed shall be tested together. However, switching elements forming an i

uating system in such a manner that the elements cannot remain in the closed pos
m this test.

[E The fact that a control circuit device can-have several positions in which switching elements are in thei
to the execution of several tests.

8.3.3.3DV.1 D2 Modification of 8.3.3.3 by adding the following:

8.3.3.3DVA:1.The device terminals shall be torqued to a value of 0,8 N-m. Ot

torque-value.

e minimum length of each temporary connection, from terminal to terminal, shall be 1 m.

ble to contactors

j addition:

nts that may be
htegral part of an
ition are exempt

I closed position can

ner values of

torque may be used for the evaluation provided that the equipment is marked with the

8:3.3.3DV.1.2 Devices with contact rating code letter designations as noted i

Table A.2, and Table A.3 shall be temperature tested based on 100% of their

tested at its maximum rated steady state current.

Table A1,
hermal

ice shall be

8.3.3.3DV.1.3 Equipment that is marked with a minimum as well as a maximum voltage
rating along with a volt-ampere rating, or the equivalent, shall be tested at its highest
calculated steady-state-current value, which is the volt-ampere rating divided by the

minimum voltage rating.

8.3.3.4 Dielectric properties

Subclause 8.3.3.4 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies with the following addition.
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For Class Il control circuit devices insulated by encapsulation, see Annex F.
8.3.3.4.1 Type tests

Subclause 8.3.3.4.1 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies with the following addition.

Add, after the second paragraph of 3) c):

The control circuit device shall be capable of withstanding the test voltage applied as follows:

ser

* bg

8.3

8.3

Tes
req

8.3

Tes

. bjtween live parts of the switching element and parts of the control switch intended to be

tween live parts of the switching element and surfaces of the control switch(likely t
ice, conductive or made conductive by a metal foil;

tween live parts belonging to electrically separated switching elements.
3.5 Making and breaking capacities

3.5.1 General

lirements stated in 8.3.2.1.
3.5.2 Test circuits and connections

ks shall be carried out on a single-poletelement or on one pole of a multi-pole device

polg elements are identical in constructiefand operation.

Adj

hcent contact elements are considered to be of the opposite polarity unless otherwis

manufacturer.

Ch{

nge-over contacts ofiforms C and Za are of the same polarity and change-over contac

of t

e opposite polarity:

Single-pole elemeénts or contact elements in a multi-pole device stated as the same
connected invaccordance with the circuit shown in Figure 5. Any adjacent contact eler
tested shallnot be connected.

earthed;

b be touched in

ks for verification of making and breaking capacities) shall be made according to the general test

provided that all

e stated by the

s of form Zb are

polarity shall be
nents not being

Chdnge-over contacts of forms C and Za shall be subject to separate tests in the nor

mally open and

normally closed positions connected in accordance with Figure 5.

Contact elements of the opposite polarity shall be connected in accordance with the circuit shown in
Figure 6. Adjacent contact elements of the opposite polarity not being tested shall be jointly connected to

the

supply, as shown.

Change-over contacts of form Zb shall be subject to separate tests in the normally open and normally
closed positions but with both terminals of the opposite position being connected to the supply, as shown
in Figure 6, for an adjacent contact of opposite polarity.

If the make and break operations require different values, the circuit shown in Figure 7 shall represent load
L4 in Figure 5 and Figure 6.
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For a.c. tests:

The load shall be an air-cored inductor in series with a resistor, if needed, to obtain the specified
power factor. The inductor shall be shunted by a resistor taking 3 % of the total power consumed

(see Figure 7).

NOTE In the United States of America and in Canada both air-core loads and iron-core loads are used.

For d.c. tests:

Toobtainthe bpcuificu‘ atcau‘y-ata‘tc current-thetestcurrent-stattincrease-fromzgro to the steady-
state value within the limits shown in Figure 9. For guidance, an example of an|ifon-cored load is
shown in Annex B.

Test voltage and test current shall be in accordance with Table 4 and Table 5/ The test circuit applied shall
be |stated in the test report.

8.3.3.5.2DV D2 Modification of 8.3.3.5.2 by adding the following:
8.3.3.5.2DV.1 Air-core inductive load

8.3.3.5.2DV.1.1 In lieu of the electromagnetic.loads described in Clause 8.3.3.5.2, an air-core
inductive load may be used to produce thenoermal (break) and inrush (make£ currents as
required in Table 4, provided that the duration of the inrush (make) current i$ at least 2
cycles at 50 or 60 hertz.

8.3.3.5.2DV.1.2 If an auxiliary device is integral with a controller, the test shajl be conducted
with the intended electromagnet as the load.
8.3.3.5.3 Making and breaking-capacities of switching elements under normal conglitions

The tests are intended to verify that the control circuit device is capable of performing [ts intended duty
acgording to the utilization category.

With the load set;in accordance with Table 4, the 6 050 operating cycles shall be carried out in the
following sequence:

* 50 operations at 10 s intervals with the voltage setat 1,1 U,;

.
—_

operations as rapidly as possible whilst ensuring complete closing and opening of contacts;
* 990 operations at 1 s intervals;
* 5 000 operations at 10 s intervals (or at a shorter interval determined by the manufacturer).

When the construction of the device is such that rapid cycling is not possible, for example overload relay
contacts, the operations shall be at 10 s intervals or as fast as the device will permit.

For auxiliary contacts of a switching device, for example contactor, circuit-breaker, the number of operating
cycles shall be the same as that required for the verification of the conventional operational performance
capability of the switching device (see appropriate product standard).
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8.3.3.5.3DV D2 Modification of 8.3.3.5.3 by adding the following text and Table 8.3.3.5.3DV:

For non-pilot duty ratings in Table 4.4DV, the 6 050 operating cycles shall be performed in
accordance with Table 8.3.3.5.3DV.

Table 8.3.3.5.3DV
Make and break test conditions for non-pilot duty load types
Make and break test conditions
Utilization
Load type category On-time® Off-time. Numbe_r of Operations
rest oraer Tc11g U, 1 0; TOS Y operating er minute
s s cycles P
AC general 1 1,5 1,05 0,8 0,05 10 50 6
urpose; non-
pinguctive or AC-1 2f 1,0 1,05 0,8 0,05 10 6poo 6
slightly inductive
AC resistance (not 1 1,5 1,05 1,0 0,05 10 50 6
air heating) -
2f 1,0 1,05 1,0 0,05 10 6000 6
Ballast (electric 1 3,0 1,05 0,45 0,05 10 po 6
discharge lamp) AC-5a
2 2,0 1,05 0,45 0,05 10 6000 6
Incandescent 1 1,5 1,05 b 0,05 10 50 6
lamp, AC AC-5b
2 1,0 1,05 b 0,05 60 600 1
DC general 1 1,5 1,05 1,0 0,05 10 q0° 6
urpose; non-
B or DC-1 2 10 1,05 1,0 0,05 10 6¢oo¢ 6
slightly inductive
DC resistance (not 1 1,5 1,05 1,0 0,05 10 qo° 6
air heating) -
2f 1,0 1,05 1,0 0,05 10 6qoo ¢ 6
Incandescent 1 1,5, 1,05 b 0,05 10 qo0°¢ 6
lamp, DC DC-6
2 150 1,05 b 0,05 60 6400 ¢ 1

I, = current made or broken. Except for AC-5b or DC-6 categories, the making current is expressed in d.c. or a.c.

r.m.s. symmetrical values, but it is understood thatfor a.c., the actual peak value during the making operation may assume a hfjgher value than the
symmetrical peak value

I, = rated operational current

U, = power frequency or d.c. recovery voltage
U, = rated operational voltage

Cos ¢ = power factor of test circuit

L /R = time-constant of test circuit

2 The time may be less than 0,05 s, provided that contacts are allowed to become properly seated before reopening.

b Tests are to be'carried out with an incandescent light load, or a synthetic load having an inrush current of at least ten times tHje steady state current
rating and.the ‘peak value of the inrush current shall be reached within 4,167 ms.

° If polarity-is not marked on the device, 25 operating cycles with one polarity and 25 operating cycles with reverse polarity.
9 1f polarity is not marked on the device, 3 000 operating cycles with one polarity and 3 000 operating cycles with reverse polarity.
¢For all utilization categories, the test sequence shall be in the order given.

fThe test is not required for solid state switching devices

8.3.3.5.4 Making and breaking capacities of switching elements under abnormal conditions

The test is intended to verify that the control circuit device is capable of making and breaking currents
associated with electromagnetic loads. Load values, together with the sequence of operations shall be in
accordance with Table 5.
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8.3

8.3

.3.5.5 Vacant

.3.5.6 Results to be obtained

The following criteria shall be met entirely:

a) During the tests of 8.3.3.5.3 and 8.3.3.5.4 there shall be no electrical or mechanical failures, no contact
welding or prolonged arcing, and the fuses shall not blow.

b) After the test of 8.3.3.5.3 and 8.3.3.5.4 the device shall withstand the power-frequency test voltage of 2

Ue
8.3
8.3
Th
8.3

Th
ex

A ¢
clo

Th
qu

Th
ma

Th
aft
sh

Fo

and normally open contacts.

imIedance, and a separate switching.device in a single-phase circuit as shown in Fi

but notTess than T 000 V, applied as specified in 8.3.3.4.1.

.4 Performance under conditional short-circuit current

.4.1 General conditions for short-circuit tests

e switching element shall be in a new and clean condition, mounted-asin service.
.4.2 Test procedure

b switching element may be operated several times before the test, at no load or af
eeding the rated current.

ontact element with two terminals shall be tested-with the actuator in the position corr
sed position of the switching element under test.

b contact element to be tested shall be_in series with the short-circuit protective device

ntities shall be in accordance with 8.3.4.3.

e test is performed by making the current with the separate making switch and the
intained until the SCPD Opgerates.

r each test. The time interval between the tests shall be not less than 3 min. The ac
Il be stated ifnthe test report.

change-over contact elements, the above test shall be made separately on both the

any current not

esponding to the

SCPD), the load
jure 8. The test

current shall be

b test shall be performed three times on the same contact element, the SCPD being reset or replaced

tual time interval

normally closed

NO

E For control switches with both two terminals and change-over contact elements, both types are tested.

A separate control circuit device may be used for each contact element.

8.3.4.3 Test circuit and test quantities

The switching element shall be connected in series with the short-circuit protective device of type and
rating stated by the manufacturer; it shall also be in series with the switching device intended to close the
circuit.

The test circuit load impedance shall be an air-cored inductor in series with a resistor, adjusted to a
prospective current of 1 000 A, or another value if stated by the manufacturer but not less than 100 A, at a
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power factor of between 0,5 and 0,7 and at the rated operational voltage. The open circuit voltage shall be
1,1 times the maximum rated operational voltage of the switching element.

The switching element shall be connected in the circuit using 1 m total length of cable corresponding to the
operational current of the switching element.

8.3.4.4 Condition of the switching element after the test

The following criteria shall be met entirely:

a) ATter the short-circurt test It shall be possible to open the switching elements by the. fjormal actuating
sysfem.

b) After the test the device shall withstand the power-frequency voltage of 2 U, !but not less than 1 000 V
applied as specified in 8.3.3.4.1.

8.4 Tests for EMC
8.4DV D2 Modification of 8.4 by adding the following:

8.4 and all subclauses are optional.

8.4/1 General
Control circuit devices having only passive cemponents are not required to be tested.

Subjiclauses 8.3.2.1 of IEC 60947:1:2007/AMD1:2010/AMD2:2014 and 8.3.2.4 qf IEC 60947-
1:2007/AMD1:2010 apply with the following additions:

— Cpntrol circuit devices intended to be mounted in a hole of a panel shall be mounted il a hole which is
locgted in the center of a grounded square metal plate.

Control circuit devices\intended to be mounted on surfaces or on standard rails shall be mounted directly
on the grounded square metal plate or on the standard rail which is fixed on the ground¢d square metal
plate.

Control circuit devices intended to be mounted in associated metal enclosures shall be|mounted in the
grounded metal enclosure with the smallest dimension available or on the grounded square metal plate,
whithever configuration yields the worst results.

— The dimension of the square metal plate shall be (300 + 50) mm and the thickness 1,5,"%% mm.

— If not required otherwise by horizontal standard the connecting leads shall be 2,*%" m. If the length of the
connecting leads is other than 2 m, the length has to be stated in the test report.

— For control circuit devices not having integral cables, the type of cable or wire used shall be specified by
the manufacturer and recorded in the test report.

— The test sample shall be in the ON-status or in the OFF-status, whichever is the worse. The tested state
shall be recorded in the test report.
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— Where a range of control circuit devices are made according to the same principle and design, and using
the same type of components, tests may be performed on representative samples.

8.4.2 Immunity
8.4.2.1 Electrostatic discharges

The test shall be performed according to IEC 61000-4-2 and 7.3.2.4, and shall be repeated 10 times at
each measuring point, with a minimum time interval of 1 s between pulses.

8.42.Z7 Radiated radio-frequency electromagnefic fields
The test shall be performed according to IEC 61000-4-3 and 7.3.2.5.
8.4.2.3 Electrical fast transients/bursts

The test shall be performed according to IEC 61000-4-4 and 7.3.2.6,-with all the connecling leads placed
in the capacitive coupling clamp.

NOTE The capacitive coupling is the preferred test method because it simulates-the disturbances present during normal application
as g result of parallel wires.

8.4.2.4 Surges
The test shall be conducted using the methods of<|[EC 61000-4-5. Capacitive coupling shall be preferred.
The surges shall be applied:

a) between terminals intended to be connected to the power supply;
b) between each output terminal;and each terminal intended to be connected to the power supply.

The test voltage values are those of Table 8 but shall not exceed the corresponding Ui, Yalue(s) given by
thg manufacturer following 7.2.3 of IEC 60947-1:2007/AMD1:2010.

The repetition rate shall be one surge per minute, with the number of pulses being five |positive and five
negative.

8.4.2.5 “Conducted disturbances induced by radio-frequency fields

The test shall be performed according to IEC 61000-4-6 and 7.3.2.8.
8.4.2.6 Power-frequency magnetic fields

The test shall be performed according to IEC 61000-4-8 and 7.3.2.9.
8.4.2.7 Voltage dips and interruptions

The test shall be performed according to IEC 61000-4-11 and 7.3.2.10.
8.4.2.8 Harmonics in the supply

Test levels are under consideration.
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8.4.3 Emission
The test shall be performed according to CISPR 11, group 1, class A, and 7.3.3.

These limits are given for control circuit devices exclusively built for an industrial environment
(environment A).

When they are intended to be used in an environment B (low-voltage public networks such as domestic,
commercial and light industrial locations/installations), the devices shall comply with the test levels for
environment B or the notice according to 5.3 of IEC 60947-1:2007/AMD2:2014 shall be included in the

instroctionmsforuse:

8.4/4 Test results and test report

Theg test results shall be documented in a comprehensive test report. The test report shall present the
objective, the results and all relevant information of the tests. The test report shall define the control circuit
device under test, including the layout of the connecting leads and if applicable the nedessary auxiliary
equipment. Any deviation from the test plan shall be mentioned.

NOTIE The contents of the test plan are given in the corresponding horizontal standard (see IEC 61000 series).

Table 9
Test values for electrical performance and ageing test of screwless-type clamping units

Conductor size Test current
A

mm? for,minimum cross-section for maximum cioss-section
0,2 1

0,34 2

0,5 3

0,75 6

Iy, or Iy declared for the product

1,0 8

1,5 12

2,5 20

4,0 25
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Figure 1

Examples of the recommended method for drawing an operating diagram of a rotary switch
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a P
b P
c M
dQ
b+ d
a+4

* NQ
over|

Position of rest of the actuator

Actuator

End stop

Contact element

Position of rest Position at the end of
of the contact element " the over—travel of the

contact element
S4966

Fe-travel of the actuator
Fe-travel of the contact element
inimum value required to give adequate contact gap
ver-travel of the contact element

+d Total travel of the contact element
+c+d+e)* Total travel of the actuator

TE Because of a possible resilient connection between the actuator and the contact element (for example
travel of the actuator can exceed the over-travel of the contact elemenft by a length e.

Figure 2

Operationof push-buttons

= applied to the
contact element

, see Figure 3), the
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® ( ] End stop applied to the actuator

=

=

S
S
&(q&
S4964 M

Figure 3

Difference e between the over-travelof the actuator and that of the contact ¢lement
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Figure No. Figure Symbols Forms Description
—_— A
=l Note 1
4a Single gap contact element with two
) terminals
_"¥ B
Note 1
— | — | *
4 Note 1 Double gap contact ¢lement with two
) : : terminals
JM Y
Note 1
—=
— c Change—over, single gap, contact
4c) _’I/— element with three terminals
Note 1
y Change—over, double|gap, contact
4d) Za element with four teftminals
Note — The contacts pre of the same
p—  — — polarity
_"ﬁy Change—over, double gap, contact
4e) | 7b element with four terminals
v——wv | (The two moving cor;tacts are
—_ electrically separated
—  —
S4884

NOTE 1 Symbols according to IEC 60617.

Figure 4

Examples of contact elements (schematic sketches)
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Contacts of same polarity not
electrically separated

—
Supply | S\: AS\F_QF %}

Metal enclosure

54885

~ or ——
[ L ]
(o, .
L4: Load according to Figure 7
F: Huse or isolation measurement device
S: Gontact element (NO or NC)
Figure 5

Test circuits for multi-pole control switchés — Contacts of same polarity, not electrically separated
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o Metal enclosure

| S % S S S |
Contacts of opposite polarity Supply
and electrically separated |_ e — I

~ or ——
[Lq ] F
S48d6 o ®
L4: Uoad according to Figure 7
F: Fiise or isolation measurement device
S: Cpntact element (NO or NC)
Figure 6
Test circuits for multi-pole control switches'— Contacts of opposite polarity, and |electrically

separated
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Commutating contact

Make current Break current

for example: for example:

10/e,cosp = 0,3 R R le,cos ¢ = 0,3

<
L L Rs Formula™for Rs calculation
z u 1
Re. = 33,3 e ( sy cos )
54887 T
Figure 7

| oad L, details for test conditions requiring different values of make and break current and/or
power.factor (time constant)
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/ Make switch
I o

Fault current
limiting resistor
Metal enclosure

*Note
1
| oo 1] =\
\ / L .
Prospective current 1 000 A
Power factor 0,5-0,7 (or as
specified by the manufacturer) L L
\ SWILCTT Undcr  estl
SCPD as specified by Fusible element

NOT|E To be connected alternatively to | or Il on successive tests.

Eigure 8

Test circuit, conditional‘short-circuit current (see 8.3.4.2)

the manufacturer
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%A
(95;100)
100 A
(117;95)

80 4
60 (33;63) | = steady state current

% Togs =L x 100

Tg:95

40 A To9s = 6ix P" for |P< 50 W

T0,95\= 300 ms fof P> 50 W
20 | (47;25)
(0,5)

20 40 60 80 100 % 70,99

54889

Figure 9

Current/time limits for d.c. test loads (see 8.3.3.5.4)

Clamping
Current carrying part force Wire
\i - |
1
Y |
<10 <10
- - > Measuring point B

Measuring point A

IEC

su4354

Figure 10

Voltage drop measurement at contact point of the clamping unit or terminal
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Annex A
(normative)

Electrical ratings based on utilization categories

(see 3.1)
Table A.1
Examples of contact rating designation based on utilization categories
Conventiomat
Depgnaton” | UHZON | 13 retod operstonst voage U, A
the
Alternative current 120V 240V | 380V | 480V | 500¥_4 600V M B
A150 AC-15 10 6 - - - \ - 7200 720
A300 AC-15 10 6 3 - - & - 7200 720
AB00 AC-15 10 6 3 1,9 1,5 1,4 1,2 7 200 720
B150 AC-15 5 3 - - - - - 3600 360
B300 AC-15 5 3 1,5 3600 360
B600 AC-15 5 3 1,5 0,95\| 0,75 0,72 0,6 3600 360
C150 AC-15 2,5 1,5 - - - - - 1800 180
C300 AC-15 2,5 1,5 0,75 - - - - 1800 180
€600 AC-15 2,5 1,5 075 | 047 | 0,375 | 0,35 0,3 1800 180
D150 AC-14 1,0 0,6 - - - - - 432 72
D300 AC-14 1,0 0,6 0,3 - - - - 432 72
E150 AC-14 0,5 0,3 - - - - - 216 36
Direct current 125V | 250V 400V | 500V | 600V
N150 DC-13 10 2,2 - - - - 275 275
N300 DC-13 10 2,2 1,1 - - - 275 275
N600 DC-13 10 2,2 1,1 0,63 0,55 0,4 275 275
P150 DC-13 5 1,1 - - - - 138 138
P300 DC-13 5 1,1 0,55 - - - 138 138
P600 DC-13 5 1,1 0,55 0,31 0,27 0,2 138 138
Q150 DC-13 2,5 0,55 - - - - 69 69
Q300 DC-13 2,5 0,55 0,27 - - - 69 69
Q600 DC-13 2,5 0,55 0,27 0,15 0,13 0,1 69 69
R150 DC-13 1,0 0,22 - - - - 28 28
R300 DC-13 1,0 0,22 0,11 - - - 28 28
M = make
B = break

" The letter stands for the conventional enclosed thermal current and identifies (a.c. or d.c.): for example B means 5 A a.c. The
rated insulation voltage U, is at least equal to the number after the letter.

2 The rated operational current /, (A), the rated operational voltage U, (V) and the break apparent power B (VA) are correlated by
the formulaB = U, - I,.
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Examples of semiconductors switcPTiaan:ee‘loé'rglent ratings for 50 Hz and/or 60 Hz "
Switching Rated Rated make current Minimum Maximum
elen_1ent operational A operational OFF-state
rating current [, current current
Designation A AC15 AC14 AC13 AC12 A mA
SA 10 100 60 20 10 0,1 15
SB 50 30 10 0,1 15
SC 20 12 0,05 10
SD 10 005 10
SE 0,5 5 3 1 0,5 0,01 10
SF 0,25 2,5 1,5 0,5 0,25 0,01
SG 0,1 1 0,6 0,2 0,1 0,01
" The rated operational voltage shall be specified by the manufacturer.
Table A.3
Examples of semiconductors switching elementratings for d.c. "
Switching Rated operational Rated make current Maximum OFF-
element rating curlrent A state current
e
Designation A DC14 DC13 DC12 mA
SN 10 100 10 10 5
SP 5 50 5 5 4
sSQ 2 20 2 2 4
SR 10 1 1 2
SS 0,5 5 0,5 0,5 2
ST 0,25 25 0,25 0,25 1
SuU 0,1 1 0,1 0,1 0,4
SV 0,05 0,5 0,05 0,05 0,2
" The rated operational voltage hall'be specified by the manufacturer.
ADV D2 Modification to Annex A by adding ADV.1 to ADV.3 and Table A.4DV|as follows:

ADV.1

In Table A.1, the term “standard duty” can be used in lieu of contac
and‘P.-The term “heavy duty” can be used in lieu of contact rating codes A

rating codes B
nd N.

ADV.2 Equipment that complies with the requirements for across-the-ling motor starting
of an alternating-current motor shall be acceptable for alternating-current pilot duty

without further tests, provided that the Tocked rotor current is af least 150% of the pilot-

duty inrush current at the same voltage and the power factor is 0,5 or less.

ADV.3 For contact rating codes A, B, and C (Table A.1) and for devices with ratings not
expressed using codes, the pilot-duty inrush current (make) is ten times the steady state
current value (break). For contact rating codes D and E (Table A.1), the pilot-duty inrush
current (make) is six times the steady state current value (break). The relationship between
horsepower ratings and equivalent control circuit contact ratings is shown in Table A.4DV.
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Table A.4DV

Horsepower-rated switches used in control circuits

Switch rating, single-phase,

Maximum rating of coil,

Equivalent control circuit contact

horsepower VA rating code
1 720 A150, A300, A600
1/2 360 B150, B300, B600

1/8 180 C150, C300

110 72 D150, D300
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Annex B
(normative)
Example of inductive test loads for d.c. contacts
B.1 General

The direct current inductive loads found in control circuits are usually electromagnetically driven relays,
contactors and solenoids with solid iron loads rated 50 W or less. The influence of these loads on the
contacts of the control circuit device is determined by the stored energy of the inductor which, in turn, is
related to the average rate of rise of the current in the inductor or to the charging time of the inductor.

It Has been empirically determined that inductive loads up to 50 W almost always-have
(Tglgs) to 95 % of their full current value of 6 ms per watt or less.

B.2 Construction

The following inductive test loads may be used to approximate the loads’ imposed upon
d.d control circuits:

The magnetic circuit consists of two solid steel cores, 44,5 mmtin’diameter and 158,7 mn
fasfened by screws at each end to solid steel yokes 25,4 mm*'63,5 mm x 152,4 mm on 1
(sele Figure B.1). The steel has a resistance of between<3,3 and 19,9 yQ/cm. (Cold-fini
stekels such as AISI 1010, 1015, 1018 or 116 equivalentmeet this requirement.) At one en
nommagnetic spacer having a thickness adjustable to between 0,127 mm and 0,762
befween the end of the core and the yoke. Non-magnetic screws shall be used to hold th
haying the non-magnetic spacer, and steel screws.shall be used at the other end.

A ¢
the
as

coil, when energized at the test voltagg, is adjusted to the value specified in the Table
eries resistor.

Th
wit
of {

b thickness of the spacer is adjusted so that the coil current builds up from zero to 95
nin the limits shown in Figute 9. If the current curve falls below the minimum time limit,
he iron yoke is increased.and if it falls above the maximum limit the cross section is red

oil having the winding characteristics shown in Figure B.1 surrounds one of the corek.

a charging time

contacts used in

h long, which are
D1,6 mm centres
shed low carbon
d of each core, a
m is interposed
yoke at the end

he current in

s. T
B.1 by means of

o of its full value
he cross section
uced.
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Two brass spacers & 44,5
Two yokes one between each core
25,4x63,5x152,4 and yoke
Two hexagonal head brass 1 [
cap screws M12x44,5 long I / \
r——=" r———"
L | | L_J | |
| | | |
| | | |
| | | |
TwWo cores, — | | | |
& 44,5x158,7 long | | | |
| e
| | | |
| | | |
| | | |
| | | |
| | | |
rT | | rT1 | |
| L __ | L___1
1 1
Two hexagonal head steel k T :
cap screws M12x44,5 long J I
101,6
S4954 Dimensions ig~millimetres
Figure B.1
Construction of load for d.c. contacts
Table B.1
DC loads
Coil construction
Test voltage Number of turns Wire size Approximate coil | Current limit with Wattage at test
resistance series resistor voltage
\' mm? Q A w
125 7000 0,52 74 1,1 138
250 14 000 0,26 295 0,55 138
600 33400 0,10 1680 0,20 120
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C.

C.

Annex C
(normative)

Special tests — Durability tests
1 General

1.1 Durability declaration

The special durability tests (see 7.2.4.3) described in this annex are conducted at the discretion of the

m

NOTE Both durability types apply to the complete control circuit device.
Both durability types are expressed as a number of operating cycles (see C.2vhand/or C.3

The preferred numbers of operating cycles declared for any type of durability are the follo
-01-0,3-—1-3-10-30 or 100 millions.

C.
C.

Every test shall be performed under the general conditions stated in 8.3.2.1, and at a rat

th

opérating positions in both directions, as recommended by the manufacturer.

The test results are verified by statistical:analysis according to the single 8 (see C.1.2.2)
C.1.2.3) test methods.

The manufacturer may declare mechanical durability based on experience with similar des

NOTE The single 8 or double 3 test methods are both given in IEC 60410 (see Tables X-C-2 and X-D-2). These
chopen with the objective of testing a limited number of control circuit devices on the same statistical charad
levgl: 10 %). Other methods.providing the 10 % acceptance level can be used.

C.

Ei

Iftll\e number of failed devices does not exceed two, the test is considered passed.

?MMWMMWMM&M the value shall
respond to the special tests described respectively in C.2 and/or C.3.

co

A).

1.2 Test procedures

1.2.1 General

an that declared by the manufacturer. The fieving parts of the device shall reach

1.2.2 Single 8.test

dht contrel €ircuit devices shall be tested to the declared number of operating cycles.

ving: 0,01 — 0,03

e equal or higher
their maximum

or double 3 (see

Bign.

two tests have been
feristics (acceptance

C.1.2.3 Double 3 test

Three control circuit devices shall be tested to the declared number of operating cycles.

The test is considered passed if there is no failure, and failed if there is more than one failure. Should there
be only one failure, then three additional control circuit devices are tested to the declared number of
operating cycles and providing there is no additional failure, the test is considered passed.

C.1.3 Failure criteria

During the tests described in C.2.2 and C.3.2, there shall be no electrical and/or mechanical failures.
Following the tests, the switching element shall pass the dielectric test of 8.3.3.4 with a rated test voltage
equal to 2 U, with a minimum of 1 000 V.
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C.2 Mechanical durability
C.21 General

The mechanical durability of a control circuit device is defined as the number of no-load operating cycles
which will be attained or exceeded by 90 % of all devices tested without repair or replacement of any part.

C.2.2 Test procedures

Tests are carried out according to C.1.2.

Duning the test, periodically the contacts shall be checked at any voltage and curreft, |selected by the
maiufacturer, and there shall be no failure (see C.1.3).

C.3| Electrical durability
C.3|11 General

Thq electrical durability of a control circuit device is defined as the(number of on-load ¢perating cycles
which will be attained or exceeded by 90 % of all devices tested, without repair or replacement of any part.

C.3|2 Test procedures
C.3[2.1 General

Elegtrical durability tests are carried out by operating the device under the conditions defirfed in Table C.1,
in accordance with C.3.2.2 for a.c. or with C.3.2.3 for d.c.

Eagh mechanical operating cycle shall in¢lude an interruption of test current.

Thg ON-duration of current shall be:not more than 50 % and not less than 10 % of an operating cycle. If
the|test circuit shown in Figure-C:1 is used, the ON-duration of current at ten times /;|shall not cause
overheating.

Altgrnatively these tests may be performed on the actual load for which the control switch is intended.

: . Table C.1 : .
Making and breaking conditions for electrical durability
Kind of Utilization Make Break
current category
- 1 15 TOS § 1 15 cos ¢
Alternating AC-15
10/, U, 0,7" I U, 0,4"
/ U T / U T
Direct? DC-13 — o5
I U, 6x P I U, 6x P
I, Rated operational current I Current to be made or broken
U, Rated operational voltage U Voltage

P = U, % I, Steady-state power consumption, in W Toe5 Time to reach 95 % of the steady-state current, in

milliseconds

) The power-factors indicated are conventional values and apply only to the test circuits which simulate the electrical
characteristics of coil circuits. It should be noted that, for circuits with power-factor 0,4, shunt resistors are used in the test circuit to
simulate the damping effect on the eddy current losses of the actual electromagnet.

Table C.1 Continued on Next Page
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Table C.1 Continued

Kind of Utilization Make Break
current category

shall be at least equal to the maximum value of the inrush current.

parallel. Therefore, 300 ms is to be an upper value, irrespective of the power.

2 For d.c. electromagnetic loads provided with switching devices introducing an economy resistor, the rated operational current

%) The value "6 x P" results from an empirical relationship which is found to represent most d.c. magnetic loads to an upper limit of
P=50W,i.e.6 x P=300ms. Loads having power consumption greater than 50 W are assumed to consist of smaller loads in

C.3.2.2 AC tests

The circuit to be used shall be as shown in Figure C.1 below, comprising

* a|making circuit, consisting of an air-cored inductor, in series with a resistor, having a pd
andl drawing a current of 10 /;

« a|breaking circuit, consisting of an air-cored inductor in series with a resistor, the whole|

wer factor of 0,7

being in parallel

with a resistor in which flows about 3 % of the breaking current /,, so thatthe total power factor be of 0,4.

If the contact element has a bounce time less than 3 ms, the test may be made with the
shown in Figure C.2.

The test report shall record which test circuit has been dsed.
C.3.2.3 DC tests

Cirpuits to be used shall consist of:

a) an air-cored inductor in series with arésistor.

A fesistor shall be connected.across the complete test circuit to simulate the damp
cufrents; the resistance value shall be such that 1 % of the test current will pass through t

b) @an iron-cored inductoy, in series with a resistor, if required, to obtain a duration Tj o5 as i
C1.

It ghall be verified, by oscillograms, that the time to reach 95 % of the steady-state curre
value given jmTable C.1 £ 10 %, and the time to reach 63 % of the steady-state current i
value giverrinTable C.1 £ 20 %.

simplified circuit

ng due to eddy
is resistor; or,

hdicated in Table

nt is equal to the
5 one-third of the
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Device under test \)

le
10/, Q cospwx~0,4
cosp ~ 0,7 l —_—
0,03 /e
| | v
L] '
L U L
S4883A [
Figure C.1

Normal circuit

(see £:3.2.2)

le
cosp ~ 0,4

Device under test

] l 0,03 /e
R

L _

$4883B ]

Figure C.2
Simplified circuit

(see C.3.2.2)
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Annex D

Vacant
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Annex E
(normative)

Items subject to agreement between manufacturer and user
Annex EDV D2 Modification of Annex E as follows:

Annex E is informative.

NOTE—Ear the purpose of this annex:

« "agreement” is used in a very wide sense.

« "user" includes testing stations.

Annex J of IEC 60947-1:2007 applies, as far as covered by clauses and of.this standard, with the following
additions:

Clause or subclause number of this Item
standard

o
)

15 Relationship between the positions’of the actuator of rotary switches gnd the associated
contact element positions in-the operating diagram (indication by the mhanufacturer)

5.26 Characteristics of the delay of time-delay contact elements with adjustable delay of
contactors relays (indication by manufacturer)

K.4.1.1 Choice of connecting-conductors for position switches with direct opeming action

8.311 Test sequences.made on one sample only (at the manufacturer's reqyest)

8.34.3 Conditional\short-circuit current test:

— adjustment of the test circuit if the prospective current is different from 1 000 A (to be
specified by the manufacturer)

< power factor of the test circuit less than 0,5 (with the manufacturer's|consent)
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Annex F
(normative)

Class Il control circuit devices insulated by encapsulation Requirements an
Annex FDV D2 Modification of Annex F by replacing it with the following:

Annex F does not apply.

E__The numbering of this annex is hased an the numbering of the document

F.A1

Fo

F.2

en
prg

compound by suitable means such as embedding or potting

F.2

General

d tests

s annex specifies constructional requirements and tests for class Il control, Circuit dgvices or parts of

ices in which insulation of class Il according to IEC 61140 is achieved by encapsulation.

non-encapsulated parts shall have clearances and creepage distances two times tk
4.

Terms and definitions
the purposes of this annex, the following terms and definitions apply.
1

Capsulation
cess by which all components, conductars<and ends of integral cables are encased

1.1

e

pr
re

bedding
cess of completely encasing.glectrical device(s) by pouring a compound over it (them
oving the encased device(s) from the mould after solidification of the compound

F.2

3

temperature range of the compound
the ambient temperature range stated in 6.1.1 of IEC 60947-1:2007/AMD2:2014

F.5 Marking

Control devices according to this annex shall be marked with the following symbol

ose specified in

in an insulating

in a mould, and

out fillers and/or
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This symbol is 60417-5172.

F.7

Instructional and functional requirements

F.7,

Thsg
F.8,

F.7.

Thsg

any

Cor

1 Choice of compound

2 Adhesion of the compound

hpliance shall be verified by tests of F.8.1.2.5 and F.84.2.2.

/ Moulding if any

Q\\

4

A \I

/{

V% AN o= iV
520

compound shall be chosen so that the encapsulated control devices comply with the

adhesion of the compound shall be sufficient to prevent thé ingress of moistu
compound and all encapsulated parts and to prevent movement ef.the encapsulated porti

/]

tests defined in

re between the
bn of the cable if

— Compound

[l
/| |

— <

AV

[

\Voltcge application
for dielectric tests

Cable

points

S4962

— Lot o ol 'y
LITCUPSUIULCU pPutts

(F81.2.1 and F.8.1.2.6)

Figure F.1
Insulation by encapsulation
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F.7.3 Dielectric properties
Subclause 7.2.3 applies with the following changes.

For the verification of the impulse withstand voltage, the test voltage U, shall be the next higher category
of the maximum rated operational voltage in the first column of Table H.1 of IEC 60947-1:2007 for the
stated overvoltage category.

For the verification of the power frequency withstand voltage, the test voltage shall be the sum of the
voltage stated in Table 12A of IEC 60947-1:2007/AMD2:2014 plus 1 000 V.

F.8 Tests

F.8.1 Kind of tests

F.81.1 General

Supclause 8.1.1 of IEC 60947-1:2007 applies.
F.81.2 Type test

The following sequence of 6 tests shall be applied to each.of'3’samples in the specified orger.
F.8.1.2.1 Dielectric tests in new conditions

Supclause 8.3.3.4 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies with the exception that the
valpes of voltages shall be applied between the-stripped joined ends of the cable or the ghorted terminals
andl any point of the surface (or metallic foil 'on the surface) of the encapsulated device [see Figure F.1).
No|breakdown of the insulation shall occur:

F.8l1.2.2 Cable tests (if applicable)

Control circuit devices provided with integrally connected cables shall comply with requiréments of Annex
G.

F.81.2.3 Rapid chahge of temperature test
Test Na shall be-performed in accordance with IEC 60068-2-14 with the following values:

Tp Bnd Tzrare the minimum and the maximum temperatures stated in F.2.3

Trdnsition time £-: 2 min to 3 min

Number of cycles: 5
Exposuretime t;: 3 h

After the test no visible damage shall be observed?®

3 Small cracks of the moulding compounds, if any (see Figure F.1) are acceptable after tests F.8.1.2.3, F.8.1.2.4 and F.8.1.2.5.
They shall not impair the results of the final test of F.8.1.2.6.
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F.8.1.2.4 Impact test
The test is performed as follows (see Figure F.2). The sample is placed on a rigid support.

Three impacts of 0,5 J shall be applied near the centre of the largest surface or the longest axis (for
cylindrical shape) of the encapsulated device.

The impacts are provided by dropping a steel ball of 0,25 kg from a height of 0,20 m.

* Steel ball
T
h | Samplé Lundgr test
I
l / /[
!/
!/
Support /
SIS S /
54961
Figure F.2

Test apparatus

Theg support is considered sufficiently tigid if its displacement under the impact energy i$ lower than 0,1
mm.

After test no visible damage(shall be observed*.

4 Small cracks of the moulding compounds, if any (see Figure F.1) are acceptable after tests F.8.1.2.3, F.8.1.2.4 and F.8.1.2.5.
They shall not impair theresdlts of the final test of F.8.1.2.6.

F.8[1.2.5 Damp heat, cyclic

Theg test Db shall be performed according to IEC 60068-2-30 with the following values:

Upper temperature: 55 °C
Number of cycles: 6
The test report shall state which variant is applied: variant 1 or variant 2.

After the test no visible damage shall be observed>.

5 Small cracks of the moulding compounds, if any (see Figure F.1) are acceptable after tests F.8.1.2.3, F.8.1.2.4 and F.8.1.2.5.
They shall not impair the results of the final test of F.8.1.2.6.



https://ulnorm.com/api/?name=UL 60947-5-1 2022.pdf

MAY 31, 2022 CSA C22.2 No. 60947-5-1:22 ¢ UL 60947-5-1 93

F.8.1.2.6 Dielectric test after stresses

Following Test F.8.1.2.5, the dielectric properties shall be checked by repeating tests specified in 8.3.3.4
with the test voltage of power-frequency withstand voltage being applied for 5 s.

The results to be obtained shall be as stated in 8.3.3.4 with the addition that the leakage current shall not
exceed 2mA at1,1 U.

F.8.1.3 Routine tests

Supclause 8 1.3 applies but the dielectric test is mandatory
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Annex G
(normative)

Additional requirements for control circuit devices with integrally connected cables
NOTE The numbering of this annex is based on the numbering of the document.

G.1 General

This annex gives additional requirements applying to control circuit devices with integrally connected
cables for electrical connection to other equipment and/or to the power source.

Thqg cable integrally connected to such control circuit devices is not considered replacegble by the user.
annex states the constructional and performance requirements for the cablé) the dable anchorage
and the cable entrance seal.

Terms and definitions
For|the purposes of this annex, the following terms and definitions apply

G.21

caljle connected control circuit device
confrol circuit devices having integrally connected leads/for electrical connection to gther equipment
and/or to the power source

ing means between the cable and devi€e enclosure providing the required protegtion from cable

means to relieve mechanical stress from the cable termination so as to prevent damage|to the electrical
connection between the devicexand the cable

G.7] Constructional and performance requirements
G.7l11 Constructional requirements
G.711.1 Cable material

Thg control circuit device shall be provided with flexible cable of appropriate voltage, current and
temperature rating and environmental condition

NOTE The length of cable provided can be specified in the relevant product standard.

G.7.1.1DV D2 Modification of G.7.1.1 by adding G.7.1.1DV.1 to G.7.1.1DV.6 and Table
G.7.1.1DV.3 as follows:

G.7.1.1DV.1 General

Control circuit devices with integrally connected cables shall comply with the
requirements in G.7.1.1DV.1.1 through G.7.1.1DV.1.3.

G.7.1.1DV.1.1 A cable with a jacket type other than hard service (S) or junior hard service
(SJ) shall be tested as described in G.7.1.1DV.2 and G.7.1.1DV.3. The tensile strength and
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elongation shall be a minimum of 10,3 MN/m? (1500 psi) and 100 percent, respectively, on
unconditioned samples of the insulation on the individual conductors or on the outer
jacket of the cable. After the oven conditioning, the tensile strength shall be at least 70
percent of the value obtained on the unconditioned samples, and the elongation shall be at
least 65 percent of the value obtained on the unconditioned samples.

G.7.1.1DV.1.2 Control circuit devices with a Type 12, 12K, or 13 enclosure rating and an
integrally connected cable without an oil resistant rating shall be tested as described in
G.7.1.1DV.2 and G.7.1.1DV.4. After the oil conditioning, the tensile strength and elongation
of the insulation on the individual conductors or of the outer jacket of the cable shall be at
least 50 percent of the values obtained on unconditioned samples

G.7.1.1DV.1.3 Control circuit devices intended for outdoor use andprpvided with an

integrally connected cable without an outdoor use rating shall be tested
G.7.1.1DV.2, G.7.1.1DV.5, and G.7.1.1DV.6. After five samples are subjected t
light (UV) conditioning as specified in G.7.1.1DV.5, the average tensil
ultimate elongation of the insulation on the individual conductors or of the
the cable shall be at least 80 percent of the average values obtained on five
samples.

G.7.1.1DV.2 Tensile strength and elongation tests

samples, the testing of the samples, the making of the measurements, and

the ultraviolet
strength and
outer jacket of
unconditioned

Es described in

he calculations

The number of samples to be tested, the methods of selection and preiparation of the

for ultimate elongation and tensile strength _shall be as specified in the
physical properties tests of insulation and jacket in CSA C22.2 No. 2556/UL

G.7.1.1DV.3 Oven conditioning

Samples of the insulation on the individual conductors or the outer jacket

est method for
556.

of a cable shall

be conditioned in a full draft,circulating air oven. The duration of conditioning and the oven
temperature shall be as specified in Table G.7.1.1DV.3.

Table G.7.1.1DV.3
Oven conditioning

Temperature rating of conductor Oven temperature
insulation or outer jacket Oven time, hours
°C °F °C °F
60 140 168 100 +1 212 +2
75 167 240 100 +1 21212
90 194 168 121 +1 250 2
105 221 168 136 +1 277 2

G.7.1.1DV.4 Oil conditioning

Samples of the insulation on the individual conductors or the outer jacket of the cable shall
be conditioned by immersion in IRM immersion oil No. 902 for 168 hours at a temperature
at least equivalent to the intended rating of the insulation.

G.7.1.1DV.5 Ultraviolet light (UV) conditioning

Samples of the insulation on the individual conductors or the outer jacket of a cable
intended for outdoor use shall be tested as specified in the Sunlight Resistance evaluation
in CSA C22.2 No. 2556/UL 2556, for 720 hours of exposure.


https://ulnorm.com/api/?name=UL 60947-5-1 2022.pdf

96

CSA C22.2 No. 60947-5-1:22 ¢ UL 60947-5-1

MAY 31, 2022

G.7

The
con

Mo
con

G.7

As
of p

NOTI|E The sealing means can be inherent in the device encapsulation.

G.7

Thsg

G.§

The
On(

G.§

G.8

The

G.8

G.7.1.1DV.6 Cold bend test

The jacket on an outdoor-use cable shall not crack on its inner or outer surface while
specimens of the complete finished cable that have been cooled for 4 hours in air at a

temperature of minus 35 when tested according to the Cold Bend evaluatio

nin CSA C22.2

No. 2556/UL 2556. The diameter of the mandrel shall be as specified in CAN/CSA-C22.2 No.

49/UL 62.

.1.2 Cable anchorage

cable anchorage shall be such that a force being applied to the cable is not transmi
hections integral to the device.

ement of the cable into or out of the control circuit device shall not cause dama
nection or internal parts of the device.

1.3 Cable entrance sealing means

paling means shall be provided at the cable entrance to the control circuit device suitab
rotection specified for the device (see Annex C of IEC 60947-1:2007/AMD1:2010/AMD

12 Performance requirements
cable and the cable entrance sealing meang’shall be capable of withstanding the tests
Tests

purpose of these tests is to ensure integrity of the cable anchorage during handling
e installed, the control circuit device and cable should be fixed relative to each other.

12 Type tests
21 General
following sequence of four tests shall be performed on a representative sample in the

2.2 Pull-out test

The

tted to electrical

ge to the cable

e for the degree
2:2014).

givenin G.8.

and installation.

specified order.

cable shall be subjected to a steady pull along the axis of the cable entry, applied

o the insulating

jacket of the cable for a duration of 1 min.

Subclause 8.2.4.4 of IEC 60947-1:2007/AMD1:2010 applies.

In cases when cables consist of more than one conductor the pulling force is determined by multiplying the
pulling force for a single conductor by the number of conductors in the cable. The maximum pulling force

sha

Il not exceed 160 N.

EXAMPLE A cable has three conductors, each with a cross section of 0,5 mm?. From IEC 60947-1:2007/AMD1:2010 Table 5, the
pulling force for one conductor is 20 N. Therefore the pulling force for the cable is 60 N.
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G.8.2.2DV D2 Modification of G.8.2.2 by replacing the second and third paragraphs as well
as the “Example” with G.8.2.2DV.1 and G.8.2.2DV.2 and Tables G.8.2.2DV.1 to G.8.2.2DV.3:

G.8.2.2DV.1 The tensile force applied shall be the corresponding minimum value of Table
G.8.2.2DV.3 based on the wire cross-section and the number of conductors in the cable.

G.8.2.2DV.2 Typical material characteristics are given in Table G.8.2.2DV.1. Table
G.8.2.2DV.2 gives some examples of usual cross-section and outside diameter values.

NOTE: The force values for the pull-out test are based on the industrial copper requirements by acceptable
elongation of 1% and a tensile strength of 100N/m? as stated in Table G.8.2.2DV.1.
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Table G.8.2.2DV.1
Material characteristics (informative)

Copper (soft / unalloyed)

Tensile strength

200 — 250 N/mm? (MPa)

Yield strength

40 — 80 N/mm?

Elongation at break

> 40%

Copper (at cold deformation)

Tensile strength

min. 350 N/mm?

Yield strength

min. 320 N/mm?

Elongation at break <5%
Pure copper (electrolytic 99,9%) Tensile strength 220 N/mm?
. . Tensile strength 120 — 180 N/mm?
Copper (industrial) (1% elongation)
ETP1 Copper (usual in cable) Tensile strength 240 N/mm?
Aluminium Tensile strength 45 N/mm?
Commercial steel Tensile strength 880'N/mm?
Table G.8.2.2DV.2 'C _
Examples of standard cable types.(informative)
No. of terminals Cross section,\mm? Outside digmeter, mm
2 0,09 1.9
3 0,09 2P
2 0,09 2P
4 0,08 26
3 0,14 29
3 0,25 357
2 0,25 357
3 0,25 4,5
Table G.8.2.2DV.3
Tensile forces
No. of Single Total cross | Limit value Tensile CSAC22.2 | CSAC2p.2 Minimum
terminals cross section Ccu force calc. No. 60947- | No. 60947- value
section [mm?] [N/mm?] [N] 1/UL 5-1/UL [N]
[mm?] 60947-1 60947-3-1
[N] [N]
2 0,16 16" 20 442 16"
3 0,08 0,24 100 24" 30 442 24"
4 0,32 32" 40 522 32"
2 0,28 28 20 28
3 0,42 42 30 60 42
0,14 100
4 0,56 56 40 56
12 1,68 168 120 160% 904 /160
2 0,36 36 20 36
3 0,54 54 30 54
0,18 100
4 0,72 72 40 72
8 1,44 144 80 904 /144

Table G.8.2.2DV.3 Continued on Next Page
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Table G.8.2.2DV.3 Continued

2 0,40 40 20 40

3 0,20 0,60 100 60 30 60

4 0,80 80 40 80

3 0,75 75 45 74 75

4 1,00 100 60 90 904/100
5 0,25 1,25 100 125 75 904 /125
7 1,75 175 105 160% 904/160
8 2,00 200 120 160% 904/160
3 1,02 102 45 90 %/102
4 1,36 136 60 204/136
5 034 1,70 100 170 75 1607 904/160
8 2,72 272 120 1603 904 /160
2 1,00 100 40 904/100
3 1,50 150 60 90 4/150
4 0,50 2,00 100 200 80 1607 904/160
5 2,50 250 10 1603 904 /160

" The smaller values for a single cross section of 0,08 mm? afe only applicable for devices int
with safety extra low voltage (SELV) or Class 2 circuits. For other voltage ranges, the tensile f
to the generic rules of CSA C22.2 No. 60947-1 / UL 60947-1 shall be considered.

2 The listed tensile forces are approximate values; hehce, the cable diameter and the corresp
cross sections in relation to the single cross sectiontand the number of terminals of the differ]
can vary strongly. It is only possible to compare them in simple ways.

3 Tensile force limitation: F = 160 N.

4) Only for devices with safety extra low voltage (SELV).
Notes:

a) These values are valid for an industrial environment.

b) Shielded cable: A shield shall\be considered as an additional terminal with a similar single
the calculation according to Table G.8.2.2DV.3 tensile forces, in case the shield is fixed with th
possesses strain relief properties.

ended for use
brces according

bnding copper
ent cable types

cross section in
e enclosures and

G.8.2.3 Torque test

Th
36
ad

e cable shall'be subjected to a torque of 0,1 N-m or limited to the value giving an a
°. The torgue shall be applied clockwise for 1 min and then counter-clockwise for 1 mi
stance(of)100 mm from the control circuit device entrance.

ngle of torque of
h, to the cable at

G.T.2.4 Push test

The push force shall be applied along the axis of the cable as close as possible to the cable entrance.

The force is increased slowly to 20 N. The force shall be applied for 1 min for each time and with 1 min
pause between applications.

After the tests, no visible damage of the cable entrance sealing means and no displacement of the cable
shall be observed.

G.8.2.5 Bend test

The cable shall be loaded and bent in the following manner:
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a) suspend a 3 kg mass by attaching it to the cable, 1 m from the cable entrance and with the axis of the
cable entrance vertical;

b) tilt the control circuit device 90° to cause a 90° bend in the cable, maintaining that position for 1 min;

c) tilt the control circuit device 90° in the opposite direction relative to vertical so as to cause an opposite
90° bend in the cable, maintaining the position for a duration of 1 min.

G.8.3 Results to be obtained

compliance with the stated IP deS|gnat|on

G.8.3DV D2 Modification of G.8.3 by adding the following:

Compliance with stated enclosure Type ratings shall be verified in accordance with CSA
C22.2 No 94.1, CSA C22.2 No. 94.2, UL 50, and UL 50E.
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In addition to this standard, the following terms and definitions apply.

H.2

Uy
the

undler specified conditions

H.2
mi
-

the

H.4
OF
I
the

H.3

volt.age drop

Annex H
(normative)

Additional requirements for semiconductor switching elements for control circ

uit devices

Annex HDV D2 Modification of Annex H by replacing “normative” with “informative”:

Annex H is informative.

General

s annex applies to control circuit devices with semiconductor switching elements
nalling, interlocking, etc. switchgear and controlgear. These devices shall also comply
uirements of this standard.

b object of this annex is to state additional requirements for semiconductor switching
not contained in this standard.

Terms and definitions

1

voltage measured across the semiconductor switching element when carrying the op

2
nimum operational current

current that is necessary to maintain ON-state conduction of the semiconductor switch

3
F-state current

current-which flows through the load circuit when the switching element is in the OFF-s

Classification

5 for controlling,
with the relevant

elements which

erational current

ing element

tate

H.3.1 Semiconductor switching elements

Seminconductor switching elements may be classified as follows:

1) Utilization categories (see 4.4 and H.4.2).

2) Electrical ratings based on utilization categories (see Annex A).
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H.4 Characteristics

H.4.1 Rated voltage

H.4.1.1 Rated operational voltage (U,)
Subclause 4.3.2.2 applies.

H.4.1.2 Operational voltage

The
incl
in Higure H.1.
Ue min Ue max
| Rated operational voltage (Ug) ‘
| s |
Ue min - 15% Ue max +
su1475
Figure H.1

Relationship between U, and Ug

H.4{2 Utilization categories

Thgq utilization categaries given in Table 1 are considered standard. Any other types of apy
based on an agreement between manufacturer and user, but information given in the
catalogue or tender may constitute such an agreement.

H.5| Product information

Natoreof iriforrmation
The following information shall be given by the manufacturer: 5.1 applies with the following
Basic rated values and utilization

a) Voltage drop (see H.7.1.1)

b) Minimum operational current (see H.7.1.2)

c) OFF-state current (see H.7.1.3)

d) Making and breaking capacities (see H.7.2.1)

5 a range it shall
and Ug is shown

10%

lication shall be
manufacturer's

additions:
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e) Conditional short-circuit current (see H.7.3)

f) Electromagnetic compatibility, EMC (see H.7.4)

H.7 Constructional and performance requirements

H.7.1 Performance requirements

Subclause 7.2 applies with the following additions:

H.7

Th
ma

H.7

Th

NO

H.7

Th
val
OF

H.7

H.7

Se

H.7

Th

b voltage drop, measured across the switching element in the conductive modg{ shall
nufacturer and verified according to H.8.2.

.1.2 Minimum operational current (/,)

s shall be stated by the manufacturer and verified according to H.8(3,

['E In Table A.2 and Table A.3 the minimum operational currents are specifiedforthe ratings shown.

.1.3 OFF-state current (/,)

b maximum current (/,) which flows through the Joad in the OFF-state shall be in acc
ues given in Table A.2 and Table A.3, unless otherwise specified in the relevant produ
F-state current shall be verified according to H:874.

.2 Ability to make under abnormal and normal conditions
.21 Making and breaking capacities
e 4.3.6.

.3 Conditional short-circuit current

e switching element shall withstand the stresses resulting from short-circuit cur

conditions specified4in H.8.6.

H.7

Su

.4 Electromagnetic compatibility (EMC)

bclause 7.3 applies.

be stated by the

brdance with the
ct standard. The

rents under the

H.8 Tests

H.8.1 Type tests

Subclause 8.1.2 applies with the following additions:

a) Voltage drop (see H.8.2)

b) OFF-state current (see H.8.4)

c) Making and breaking capacities (see H.8.5)
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d) Performance under short-circuit current conditions (H.8.6)
e) Verification of electromagnetic compatibility (see H.8.7)

f) Impulse voltage withstand test (see 8.3.3.4)

H.8.2 Voltage drop (Uy)

The voltage drop is measured across the active output of the switching element in the ON state and
carrying the current range of /,, and I, at an ambient temperature of 23 °C + 5 °C and at the rated
fre ' i ircuit in Fi i itch S closed. The
s shall be resistive and R, is adjusted to obtain the test current with the supply voltage |U,.

Thg measured voltage drop shall not exceed the value specified in H.7.1.1.

Ue
R1= Resistiveload
Ry = Resistive load
/ C\/) = High impedance voltmeter, [0,2MQ/V
= Ammeter
S = Switch

r.m.s. for a.c.
average for d.c.

S4957

Figure H.2

Exiample of test circuit for the verification of voltage drop, minimum operational cutrent and OFF-
state current (see H.8.2, H.8.3 and H.8.4)

H.8.3 Minimum operational current (/)

The test is performed with the switching element connected to a test circuit shown in Figure H.2. With
supply voltage (U,), the switch open and the switching element in ON-state conduction, the resistive load
R, is adjusted to obtain the current /.. The measured value shall be according to H.7.1.2.

H.8.4 OFF-state current (/,)

With the circuit in Figure H.2, and the S switch closed, the load R, is adjusted to obtain the rated
operational current (/,) when the highest supply voltage (U,) is connected to the circuit. The switching
element is then turned off and the OFF-state current is measured. The current shall be according to
H.7.1.3.
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H.8.5 Making and breaking capacities

Subclause 8.3.3.5 applies.

H.8.6 Performance under short-circuit current conditions
H.8.6.1 Test circuit and test procedure

A new switching element shall be mounted as in service, in free air, and connected to the test circuit using
a 2 m total length cable suitable for the operational current of the switching element (see Figure H.3).

The short-circuit protective device (SCPD) shall be of the type and rating stated by the’ manufacturer. This
SGPD shall be omitted if the switching element is integrally protected against short circuit.

The loads, R and L are so selected that the current flowing through the switching element is equal to its
rated operational current at the rated operational voltage (U,) and at the powerfactor or T o5 time constant
stated in Table 5 or in Table H.3. The supply S shall be adjusted to a prospective short-c{rcuit current of 1
000 A, or another value if stated by the manufacturer but not less thany100 A (see 8.3.4.3), at the rated
opérational voltage (U,). The supply circuit shall have air-cored reactors connected in serjes with resistors
to provide a power factor of 0,5 to 0,7. No damping load shall be added parallel with the reactors. The
opén circuit voltage shall be 1,1 times the maximum rated operational voltage of the switching element.

Prospective short—circuit

current
\ R #
E/Z |
SCPD
Switching
Supply element \0
S under test SC switch
(o,
S4958

Figure H.3

Short-circuit testing

(see H.8.6.1)

The test shall be performed three times by randomly closing the "SC" switch. The test current is
maintained until the SCPD operates or in the case of self-protecting elements, for 30 min. After each test
the SCPD shall be replaced or reset. The interval between each of the three tests shall be not less than 3
min. The actual time between tests shall be stated in the test report.
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H.8.6.2 Condition of the switching element after the test

Subclause 8.3.4.4 applies.

H.8.7 Verification of electromagnetic compatibility

H.8.7.1 General

Subclause 8.4.1 applies with the following addition:

Thatestsshal-be-performed:
a) with the switching element in the ON-state;

b) with the switching element in the OFF-state.

H.87.2 Immunity

Sulclause 8.4.2 applies with the following additions:

H.8{7.2.4 Surges

Sulclause 8.4.2.4 applies with the following addition:

Theg switching element is powered during the test:

H.8(7.3 Emission

The test shall be performed under worst-case conditions according to CISPR 11 Group
7.3/3.2 of IEC 60947-1:2007/AMD2:2014.

Thgse limits are given for switching elements exclusively intended for use in industrial
When they can be used injdomestic environment B, the following notice shall be

instfuctions for use:

1, Class A, and

environment A.
included in the

This is a Class*A product. In a domestic environment this product may cause radio interfg

NOTICE

case the user may be required to take adequate measures.

rence in which
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J.1

Th

requirements of this standard.

Th

usegful for stating the required characteristics of design and performance.

J.2 Terms and definitions

Th

J.21
indicator light
light signal giving information either by lighting or extinguishing

J.22
lerfs of an indicator light

Annex J
(normative)

Special requirements for indicator lights and indicating towers
Annex JDV Modification of Annex J by replacing “normative” with “informative”:

Annex J is informative.

—General

s annex applies to indicator lights and indicating towers, which shall also comply Wwith the relevant

s annex gives additional requirements applicable to indicator lights, together with definitions and terms

p following additional terms and definitions are applicable.

vis|ble part, removable or not, constituting:the surface intentionally made transparent or translucent
J.23

bezel

holder of a lens

J.2l4

indicator light with/abuilt-in voltage-reducing device

ind
ter

J.2

ind
asy

cator light, the’body of which contains a device (transformer, resistor, etc.) intended|to supply, at the
minals of a lamp; a voltage different from the rated operational voltage of the light

5

icating'tower

embly including one or more signalling units giving information by visible or audible sighals

NOTE Other elements, e.g. network interface elements can be added.

J.3 Classification

Ind

icator lights may be classified by:

* the rated electrical power;

* the colour;

« the fixing hole diameter;
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« the means of connection;

« the nature of the current applied and its frequency, if any (for example lights with built-in transformers);
« the type of lamp socket;

* Nature of light source (for example: filament lamp, LED).

J.4 Characteristics

J.44—Rated-operational-veltage-of-an-indieatortight

A value of voltage, assigned by the manufacturer which determines the application of theé ipdicator light.
J.4]2 Rated thermal power of an indicator light

Thg maximum lamp power which an indicator light is designed to tolerate: under conditigns specified for
the temperature-rise test.

NOTIE As the power of the light has an effect on the temperature rise, it can be useful to limit the power according to the mounting
conditions; the manufacturer of the indicator light can assign two values of rated pewer (see J.8.3.3.3):

« the|rated power of the light for mounting on a steel plate;
« theJrated power of the light for mounting in an insulating enclosure.

J.4/3 Rated values of the lamp

Ratpd value of the lamp(s) indicated by-the manufacturer and with which the indicatgr light operates
without attaining temperatures likely to damage its parts.

NO:|E 1 Rated power and voltage can be indicated by a type designation.
NOTIE 2 It is assumed that a lamp doe$ hot dissipate a power higher than its rated power at its rated voltage.
J.5| Product information

Theg applicable requifements are:

Items a) and b) of 5.1;

—

c) lre following markings shall appear on the indicator light:

1) rated voltage of the indicator light;
2) rated voltage of the lamp (if different from the rated voltage of the indicator light).

3) rated power of the lamp or its type designation, or rated current for a LED.
J.6 Normal service, mounting and transport conditions
There are no supplementary requirements.

The following mounting dimensions for the indicating tower socket are recommended (see Figure J.1).


https://ulnorm.com/api/?name=UL 60947-5-1 2022.pdf

MAY 31, 2022 CSA C22.2 No. 60947-5-1:22 ¢ UL 60947-5-1

109

J.7
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54959

Figure J.1
Mounting dimensions for indicating towersocket

Constructional and performance requirements
use 7 applies with the following additions:
.1.12 Indicator lights with built-in transformers
b transformer shall have separate windings.
assumed that this condition is fulfilled-if the indicator light passes the test described in
.2.1.6 Limits of operation

b limiting value of the supply-voltage at the terminals of the indicator light shall be 1,

op¢rational voltage. This requirement is verified only for indicator lights with built-in trans

to |
J.7

Th
ass

J.§

.8.34.

.2.5.1 Short-circuit withstandability of built-in transformer

umed.that this condition is fulfilled if the indicator light passes the test described in J.8.]

Tests

8.3.3.4.1.

times the rated
ormer according

b transforfmer shall be able to withstand permanently the short circuit of its secondary winding. It is

3.3.3.

J.8

.3 Tests for indicator lights and indicating towers

The tests are type tests. No additional test (routine test or special test) is prescribed in this annex.

Each of the tests in J.8.3.3.3, J.8.3.3.4, J.8.3.4 and J.8.4 shall be made on new apparatus mounted in
accordance with the test instructions.

J.8

.3.3.3 Temperature-rise tests

The temperature-rise tests shall be conducted as follows:
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