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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CIRCUIT-BREAKERS FOR EQUIPMENT (CBE)

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
national electrotechnical committees (IEC National Committees). The object of IEC is to promote
“G“ v, GG“““‘ ;-““‘ corRee “G‘;‘G; G;G“ re—eTet ‘; aa—eret G“ .ldS,TO
IEC publishes International Standards, Technical Specififations,
hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referredsto, 4s “IEC
ication(s)”). Their preparation is entrusted to technical committees; any IEC National Commiitee inferested
he subject dealt with may participate in this preparatory work. International, governmental and non-
ernmental organizations liaising with the IEC also participate in this preparation. IEC_collaborates|closely
the International Organization for Standardization (ISO) in accordance with conditions determ|ned by
ement between the two organizations.

end and in addition to other activities,

formal decisions or agreements of IEC on technical matters express, as nearly.as)possible, an interpational
sensus of opinion on the relevant subjects since each technical committee~has representation from all
fested IEC National Committees.

Publications have the form of recommendations for international usel and are accepted by IEC National
mittees in that sense. While all reasonable efforts are made to ensure that the technical contenf of IEC
ications is accurate, IEC cannot be held responsible for the Wway-in which they are used or [for any
nterpretation by any end user.

rder to promote international uniformity, IEC National Committees undertake to apply IEC Publ|cations
sparently to the maximum extent possible in their national and regional publications. Any divérgence
een any IEC Publication and the corresponding national or regional publication shall be clearly indigated in
atter.

itself does not provide any attestation of conformity. Independent certification bodies provide copformity
bssment services and, in some areas, access t0\'EC marks of conformity. IEC is not responsible |[for any
ices carried out by independent certification bodies.

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

iability shall attach to IEC or its directors, employees, servants or agents including individual expgrts and
hbers of its technical committees and\IEC National Committees for any personal injury, property darhage or
r damage of any nature whatsoeever, whether direct or indirect, or for costs (including legal feg¢s) and
bnses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
ications.

ntion is drawn to the Normative references cited in this publication. Use of the referenced publicdtions is
bpensable for the correef\application of this publication.

ntion is drawn to the_possibility that some of the elements of this IEC Publication may be the supject of
nt rights. IEC shall.not be held responsible for identifying any or all such patent rights.

edline.version of the official IEC Standard allows the user to identify the chpnges
to the previous edition. A vertical bar appears in the margin wherever a change

has bren made. Additions are in green text, deletions are in strikethrough red text
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International Standard IEC 60934 has been prepared by subcommittee 23E: Circuit-breakers
and similar equipment for household use, of IEC technical committee 23: Ele
accessories.

The te

xt of this International Standard is based on the following documents:
FDIS Report on voting
23E/1084/FDIS 23E/1104/RVD

ctrical

Full information on the voting for the approval of this International Standard can be found in

the re

naort on vatina indicatad in tha ahava tahla
oot g HeteateaHh—e—aseYe—+tante-

This d

This f
1:200]

This €

edition:

a) clg
In this

— Reg
- Te

—  EX|

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

purth edition cancels and replaces the third edition published in 2000, Amen
r and Amendment 2:2013. This edition constitutes a technical revision.

dition includes the following significant technical changes with\fespect to the pr

irifications for type testing purposes.
standard, the following print types are used:
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CIRCUIT-BREAKERS FOR EQUIPMENT (CBE)

This document 1S applicable to mechanical switching devices designed as circuit-breakers for
equipment” (CBE) for household and similar applications. CBEs according to this document
are intended to provide protection to circuits within electrical equipment including its
components (e.g. motors, transformers, internal wiring). This document covers also CBEs
applicable for protection of electrical equipment in case of undervoltage and/or overvoltage.
This document also covers CBEs which are suitable for isolation.

NOTE The term "equipment" includes appliances.

CBEs are not applicable for overcurrent protection of wiring installations of buildings.

CBEs according to this document have:

— a rated voltage not exceeding 440 V AC (between phases) and/or DC not exceeding
250 V;
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- ar

ated current not exceeding 125 A;

— a short-circuit capacity (l;,) of at least 6 x I, (AC types) and 4 x I, (DC types) but not
exceeding 3 000 A.

CBEs may have a conditional short-circuit current (l,.) rating in association with a specified
short-circuit protective device (SCPD). A guide for coordination of a CBE associated in the
same circuit with a SCPD is given in Annex F.

For CBEs having a degree of protection higher than IP20 according to IEC 60529, for use in
locations where hazardous environmental conditions prevail (e.g. excessive humidity, heat or
cold or deposition of dust) and in hazardous locations (e.g. where explosions are liable to

occur)spectatconstructionsnray - berequiretd: A
This @gocument contains all the requirements necessary to ensure complia \/Wi h the
operafional characteristics required for these devices by type tests. It also cont4ips the {letails
relative to test requirements and methods of testing necessary to ensure re cibility pf test
resultg. b‘ﬁ‘/
This document states: Q)QO.)
a) thg characteristics of CBEs; Q
b) the conditions with which CBEs shall comply, with refere%\g o:
1)| their operation and behaviour in normal service; ®)
2)| their operation and behaviour in case of overlgé@
3)| their operation and behaviour in case of§o t-circuits up to their rated short{circuit
capacity; Q
4)| their dielectric properties; \sg\@
c) the tests intended for confirming that @se conditions have been met and the methpds to
beladopted for the tests; 4‘\
d) thg data to be marked on the de,\<'©es;
e) thg test sequences to be ¢ Mtied out and the number of samples to be submitted for

ce

f) the
md

2 N

The fq

tification purposes (sebﬁh‘mex O);

routine tests to bé.carried out to reveal unacceptable variations in mate
nufacture, likely ect safety (see Annex I).

Drmative r@erences

Q.

cited

. For undated references, the latest edition of the referenced document (ing

ial or

llowin Q)cuments are referred to in the text in such a way that some or all (I their

dition
luding

conte;:c c itutes requirements of this document. For dated references, only the
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Amendment 2-{1995)
Amendment 3-(1999)

IEC 60060-1:2989 2010, High-voltage test techniques — Part 1: General definitions and test
requirements

IEC 60068-2-20:2979, Environmental testing — Part 2-20: Tests — Test T: Test methods for
solderability and resistance to soldering heat of devices with leads

IEC 60227 (all parts), Polyvinyl chloride insulated cables of rated voltages up to and, indluding
450/7%0 V

= ehoe ol cnses Lovpslincn tnene

IEC 60417, Graphical symbols for use on equipment (available aw-http://www.graphical-
symbdls.info/equipment)

IEC40417-1:19908
o —gquar 11990

applicption

IEC 6p664-1:1992 2007, Insulation coordination for equipment within low-voltage systems —
Part 1} Principles, requirements and tests

IEC 6 )664 34?992 Insulat|0n coordlnat|on for equment within low- voltage systems — Part 3:
ating,

\wira
—-WH-e

IEC 60695-2-10,~Five hazard testing — Part 2-10: Glowing/hot-wire based test methjods —
Glow-wire appatatus and common test procedure

IEC 60898-1:2015, Electrical accessories — Circuit-breakers for overcurrent protection for
household and similar installations — Part 1: Circuit-breakers for a.c. operation

IEC 61000-4-2:1995, Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measurement techniques —Seection—2: Electrostatic discharge immunity test—Basie—EMC
Publication-2



https://iecnorm.com/api/?name=5779a585773b2c2c51814aaa0398f1d3

IEC 60934:2019 RLV © IEC 2019 - 13 -

IEC 61000-4-3:1995, Electromagnetic compatibility (EMC) - Part 4-3: Testing and
measurement techniques —Seection—3: Radiated, radio-frequency, electromagnetic field
immunity test

IEC 61000-4-4:1995, Electromagnetic compatibility (EMC) - Part 4-4: Testing and
measurement techniques —Seetien—4+ Electrical fast transient/burst immunity test—Basic
o

IEC 61000-4-5:1995, Electromagnetic compatibility (EMC) - Part 4-5: Testing and
measurement techniques —Seetion-5: Surge immunity test

IEC 61000-6-1, Electromagnetic compatibility (EMC) — Part 6-1: Generic standards -
Immunity standard for residential, commercial and light-industrial environments

ClISP
ot

CISPR 32, Electromagnetic compatibility of multimedia equipment — Emission requirements

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

ISO apd IEC maintain terminological databases fokuse in standardization at the following
addregses:

e |EC Electropedia: available at http://www .eléeetropedia.org/

e ISD Online browsing platform: availabledat http://www.iso.org/obp

3.1 |[Definitions related to protection and switching devices

3.1.1
circuif-breaker
mechanical switching device, capable of making, carrying and breaking currents under normal
circuit| conditions and also making, carrying for a specified—time duration and bregaking
currents under specified abnormal conditions such as those of short circuit

[SOURCE: IEC 60050-441:1984, 441-14-20]

3.1.2
circuif-breaker for equipment
CBE
circuit-breaker specifically designed for the protection of equipment

Note 1 to entry: These CBEs are intended for:

— automatic interruption and non-automatic or automatic resetting;

— automatic interruption and non-automatic or automatic resetting and manual switching operation.
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3.1.3
E-type CBE
void

3.1.4

fuse

device that, by the fusing of one or more of its specially designed and proportioned
components, opens the circuit in which it is inserted by breaking the current when this
exceeds a given value for a sufficient time. The fuse comprises all of the parts that form the
complete device

Ol L AN A A 44 .400 4 4Bt a]
[SOU CL. TLLC ODUUOU=951L. 1705, 94 1°10°Ul]|

3.1.5
switching device
devicq designed to make or break the current in one or more electric circuits

[SOURCE: IEC 60050-441:1984, 441-14-01]

3.1.6
mechgnical switching device
switchling device designed to close and open one or mare\€lectric circuits by means of
separable contacts

[SOURCE: IEC 60050-441:1984, 441-14-02, modified >»*The note has been deleted.]

3.1.7
switch
-{mechanical} switch
mechadnical switching device capable of making, carrying and breaking currents under gormal
circuit{conditions which may include spgcified operating overload conditions and also cgrrying
for a gpecified time currents under specified abnormal circuit conditions such as those of short
circuit

[SOURCE: IEC 60050-441:1984, 441-14-10, modified — The note has been deleted.]

3.1.8
discopnector
mechdnical switching device which in the open position complies with the requirgments
specifled for the\isolating function

[SOURCE(_JEC 60050-441:1984, 441-14-05, modified — The wording of the definitign has
been ¢hahged and the note deleted.]

3.1.9

disconnection

interruption of an electrical circuit in a pole so as to provide insulation between the supply and
those parts intended to be disconnected from the supply

3.1.10
full-disconnection
disconnection that provides the equivalent of basic insulation by contact separation

3.1.11
micro-disconnection
disconnection that provides compliance of performance by contact separation
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3.1.12

isolation

isolating function
function intended to cut off the supply from all or a discrete section of the installation by
separating the installation from every source of electrical energy for reasons of safety

3.2

3.2.1

General terms

ambient air temperature
temperature, determined under prescribed conditions, of the air surrounding the complete

CBE

Note 1

[SOUR
has b

3.2.2

applig
voltag
currer

Note 1

[SOUR
by "CH

3.2.3
main
<of a
close

[SOUF
by "CE

3.2.4

o entry: For example, for an enclosed CBE, it is the air outside the enclosure.

RCE: |IEC 60050-441:1984, 441-11-13, modified —"complete switching deVice or
en replaced by "CBE".]

d voltage

e which exists across the terminals of a pole of a CBE just-before the making
t

o entry: In the case of AC, it is the RMS value.

RCE: IEC 60050-441:1984, 441-17-24, modified~~/switching device" has been re
BE". Note 1 to entry has been added.]

Circuit

CBE> all the conductive parts of a-CBE included in the circuit which it is desig

And to open

RCE: IEC 60050-441:1984,-441-15-02, modified — "switching device" has been re
BE" ]

contrgl circuit

<of a

CBE> circuit (athér than a path of the main circuit) intended for the closing opera

opening operation, ‘'or both, of a CBE

[SOUHR
been |

RCE: IEC-60050-441:1984, 441-15-03, modified — "switching device" and "device
eplated by "CBE".]

fuse"

of the

blaced

ned to

placed

ion or

have

3.2.5

auxiliary circuit
<of a CBE> all the conductive parts of a CBE intended to be included in a circuit other than
the main circuit and the control circuit of the CBE

[SOURCE: IEC 60050-441:1984, 441-15-04, modified — "switching device" and "device" have
been replaced by "CBE" and the note has been deleted.]

3.2.6
pole

<of a CBE> part of a CBE associated exclusively with one, electrically separated, conducting
path of its main circuit provided with contacts intended to connect and disconnect the main
circuit itself and excluding those portions which provide a means for mounting and operating

the po

les together
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[SOURCE: IEC 60050-441:1984, 441-15-01, modified — "provided with contacts intended to
connect and disconnect the main circuit itself" has been added, "switching device" has been
replaced by "CBE" and the note has been deleted.]

3.2.7
protected pole
pole provided with an overcurrent release

Note 1 to entry: For the definition of overcurrent release, see 3.6.2.

3.2.8

unprotected pole
pole without overcurrent release but otherwise generally capable of the same performavhce as
a protgected pole of the same CBE

Note 1 fo entry: For the definition of overcurrent release, see 3.6.2.

3.2.9
neutrql conductor
N
condurtor electronically connected to the neutral point—ef—a‘ssystem and capable of
contrilputing to the transmission of electrical energy

[HEV-826-01-03]

[SOURCE: IEC 60050-826:2004, 826-14-07]

3.2.10
closedl position
positign in which the predetermined continuity’ of the main circuit of a CBE is secured

[SOURCE: IEC 60050-441:1984, 441-16>22, modified — “device" has been replaced by "CBE"]

3.2.11
open position
positign in which the predetermined clearance between open contacts in the main circdit of a
CBE i$ provided

[SOURCE: IEC 60050-441:1984, 441-16-23, modified — “device" has been replaced by "CBE"]

3.2.12
incor]dorated mounting

method of(mounting where the user provides in his or her equipment a cavity to fix the ¢BE in
its pogitian

3.3 Definitions related to current

3.3.1
current
flow of electric charge through a conductor

3.3.2
rated current
current assigned by the manufacturer for a specified operating condition of the CBE

3.3.3
overcurrent
current exceeding the rated current
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[SOURCE: IEC 60050-441:1984, 441-11-06]

3.3.4
overload current
overcurrent that occurs in an electrically undamaged circuit

3.35
short-circuit current
overcurrent resulting from a fault of negligible impedance between points intended to be at

different potentials in normal service-fHEV-441-11-07modified]

Note 1 fo entry: A short-circuit current may result from a fault or from an incorrect connection.

3.3.6
convgntional tripping current
I
t
speciflfed value of current which causes a CBE to operate withinca-specified time
(convegntional time)

3.3.7
convgntional non-tripping current
Int
specified value of current which a CBE is capable of carrying‘for a specified time (conventional
time) ithout tripping

3.3.8
instarftaneous tripping current
|.
|
value |of current for which a CBE will operaté’ automatically without intentional timefdelay

within|a time less than 0,1 s

3.3.9
instantaneous non-tripping current
| ..
ni
value [of current for which a GBE will not operate automatically without intentional timefdelay
within|a time equal to or less than 0,1 s

3.4 |Definitions related to voltage

3.4.1
rated poltage
value |of voltage assigned by the manufacturer to a CBE or to its components and to|which
operafion and performance characteristics are referred

" A Py — L ol sgrpel L I N PR "
NOte 1 U CTiry. A CDOLE TIdy TIavT TITuUTT idait UTTT Tattu vuTltlayt valutT Ul T1Tdy 11ave d Tdlcu vUIldytc Tdalityc.

3.4.2

working voltage

highest value of the AC or DC voltage across any particular insulation which can occur when
a CBE is supplied at rated voltage

Note 1 to entry: Transients are disregarded.

Note 2 to entry: Both open-circuit and normal operating conditions are taken into account.

3.4.3

overvoltage

ahy voltage having a peak value exceeding the corresponding peak value of maximum
steady-state voltage at normal operating conditions
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3.4.4
temporary overvoltage
overvoltage at power frequency of relatively long duration

3.4.5

transient overvoltage

shert-duration overvoltage with a duration of a few milliseconds or less, oscillatory or non-
oscillatory, usually highly damped

[{EV-604-03-13]

[SOURCE: IEC 60050-614:2016, 614-03-14]

3.4.6
tempqgrary withstand voltage
highegt value of a temporary overvoltage which does not cause breakdown of insulationfunder
specifled conditions

3.5 Definitions related to constructional elements of a CBE

3.5.1
accesgible part
part which can be touched in normal use

3.5.2
condyctive part
part which is capable of conducting current although it may not necessarily be uspd for
carryimg service current

[SOURCE: IEC 60050-441:1984, 441-11-09]

3.5.3
expoged conductive part
condugtive part which can readily’be touched and which is not normally alive, but which may
become alive under fault conditions

Note 1 fo entry: Typical exposed conductive parts are walls of metal enclosures, metal operating handles, ptc.

[SOURCE: IEC 60050-441:1984, 441-11-10, modified — Note 1 to entry has been reworded.]

3.5.4
live part
conduftop jor conductive part intended to be energized in normal use, including a reutral
conduktor _but_ by convention not a PEN conductor or a PEM conductor or a PEL caonductor

Note 1 to entry: This term does not necessarily imply a risk of electric shock.

[EV-826-03-01]

[SOURCE: IEC 60050-826:2004, 826-12-08]

3.5.5
detachable part
part which can be removed without the aid of a general purpose tool
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3.5.6

main contact
contact included in the main circuit of a CBE, intended to carry, in the closed position, the

curren

t of the main circuit

[SOURCE: IEC 60050-441:1984, 441-15-07, modified — "mechanical switching device" has
been replaced by "CBE".]

3.5.7

auxiliary contact
contact included in an auxiliary circuit of a CBE and mechanically operated by the CBE

[SOUHR
switch

3.5.8

RCE: IEC 60050-441:1984, 441-15-10, modified — "of a CBE" has been added an
ing device" has been replaced by "the CBE".]

contr@l contact

contag

[SOUH
"devic

3.5.9
form
make
contro
open

[SOUR
replac|

3.5.10
form

break
contro
closed

[SOUH
replac

3.5.11
form

t included in a control circuit of a CBE and mechanically operated’hy the CBE

RCE: IEC 60050-441:1984, 441-15-09, modified — "mechanieal switching devicd
£" have been replaced by "CBE".]

A\ contact

contact

| or auxiliary contact which is closed when the main contacts of a CBE are closq
vhen they are open

RCE: IEC 60050-441:1984, 441-15-12,modified — The term "“a” contact" has

ed by "form A contact". "mechanicapswitching device" has been replaced by "CBE

B contact

contact

| or auxiliary contact which is open when the main contacts of a CBE are closg
when they are opgh

make

d "the

and

d and

been

]

d and

been

¥

RCE: IEC 600504441:1984, 441-15-13, modified — The term "“b” contact" has
ed by "formsBycontact". "mechanical switching device" has been replaced by "CBE
C contact

bréeak contact

contro

3.5.12

I or auxiiary contact which has a make-preak three-terminal changeover element

actuator
part of the actuating system to which an external actuating force is applied

[SOURCE: IEC 60050-441:1984, 441-15-22, modified — The note has been deleted.]

3.5.13

actuating system
<of a CBE> all the operating means of a CBE which transmit the actuating force to the
contacts
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3.5.14
actuating force (moment)
force (moment) applied to an actuator necessary to complete the intended operation

[SOURCE: IEC 60050-441:1984, 441-16-17, modified — "(moment)" has been added.]

3.6

3.6.1

Definitions related to releases in CBEs

release
device, mechanically connected to or integrated into a CBE, which releases the holding

ool tha 3 apnanika-aof-tha CRE
\—g —4 —

means and N to Qo atin
JoRtpeH S ttHeauteatc-oOpeigor—the

[SOUH
and "n

3.6.2

overc
releas
releas

Note 1

[SOUHR
"causy

3.6.3
invers
overcy

RCE: IEC 60050-441:1984, 441-15-17, modified — "or integrated into" has{degn
hechanical switching device" has been replaced by "CBE".]

Lirrent release
e which causes a CBE to open, with or without time-delay,Awhén the current
e exceeds a predetermined value

o entry: In some cases, this value can depend upon the rate of rise\of/Current.

RCE: IEC 60050-441:1984, 441-16-33, modified ,~ “permits" has been replac
bs" and "mechanical switching device" has been gEptaced by "CBE".]

e time-delay overcurrent release
rrent release which causes a CBE to open after a time-delay inversely dependen

the value of the overcurrent

Note 1
values

3.6.4
direct|
overcy

3.6.5
instan
overcy

3.6.6
overld

0 entry: Such a release may be designed so that the time-delay approaches a definite minimum
bf overcurrent.

overcurrent release
rrent release directly energized by the current in the main circuit of a CBE

taneous overcurrent release
rrent releasé which operates without any intentional time-delay

OovVercut

P

added

in the

ed by

upon

or high

[SOURCE: IEC 60050-441:1984, 441-16-38]

3.6.7

short-circuit release
overcurrent release intended for protection against short circuits

3.6.8
shunt
releas

release
e energized by a source of voltage

Note 1 to entry: The source of voltage may be independent of the voltage of the main circuit.

Note 2 to entry: For CBEs, shunt releases independent of the main circuit may be called "relay releases".
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[SOURCE: IEC 60050-441:1984, 441-16-41, modified — Note 2 to entry has been added.]

3.6.9

undervoltage release

shunt release which causes a CBE to open, with or without time-delay, when the voltage
across the terminals of the release falls below a predetermined value

[SOURCE: IEC 60050-441:1984, 441-16-42, modified — "mechanical switching device" has
been replaced by "CBE".]

3.6.10
zero-\Joltage release

shunt [release-energized-by—a-source—of-veltage; which causes a CBE to open if the*supply

voltagg falls below 0,1 times the rated voltage

3.6.11
over-Joltage release
shunt |release which causes a CBE to open, with or without time-delay, when the vpltage
acrosg the terminals of the release rises above a predetermined value

3.6.12
thermjal overload release
inverse time-delay overload release depending for its operation, including its time-delpy, on
the thérmal action of the current flowing in the release

[SOURCE: IEC 60050-441:1984, 441-16-39]

3.6.13
magngtic overload release
overload release depending for its operation on the force exerted by the current in thg main
circuit|exciting the coil of an electromagnet

Note 1 fo entry: Such a release usually‘hias an inverse time-delay/current characteristic.

[SOURCE: IEC 60050-441:1984, 441-16-40]

3.7 Definitions related to insulation coordination-and-¢clearancesinaGCBE

3.7.1
functiponal insudation
insulation between live parts which is necessary only for the proper functioning pf the
equipment

3.7.2
basic insulation
insulation applied to live parts to provide basic protection against electric shock

Note 1 to entry: Basic insulation does not necessarily include insulation used for functional purposes.

3.7.3

supplementary insulation

independent insulation applied in addition to basic insulation to provide protection against
electric shock in the event of failure of basic insulation

3.7.4

reinforced insulation

single insulation system, applied to live parts, which provides a degree of protection against
electric shock equivalent to double insulation
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Note 1 to entry: A single insulation system does not imply that the insulation must be one homogeneous piece. It
may comprise several layers which can not be tested singly as basic or supplementary or reinforced insulation.

3.7.5

double insulation
insulation comprising both basic insulation and supplementary insulation

3.7.6

clearance

shortest distance in air between two conductive parts

[ , ified]

3.7.7

cleargnce to earth

clearance between any conductive parts and any parts which are earthed or,_intended
earthgd

[SOURCE: IEC 60050-441:1984, 441-17-33]

3.7.8

cleargnce between open contacts

gap

total dlearance between the contacts, or any conductive parts connected thereto, of a
a-mechanical-switching-deviee CBE in the open position

[SOURCE: IEC 60050-441:1984, 441-17-34, modjfied — "mechanical switching devicg"
been feplaced by "CBE".]

3.7.9

isolat|ng distance

<of a pole of a CBE> clearance betwegn contacts meeting the safety requirements sp
for disconnectors

[SOURCE: IEC 60050-441:1984,"441-17-35, modified — "mechanical switching device
been feplaced by "CBE".]

3.7.10

creeppge distance

shortest distancesalong the surface of-the a solid insulating material between two cond
parts

HEV-151.03:37}

to be

ole of

has

pcified

has

uctive

[SOURCE: IEC 60050-151:2001, 151-15-50]

3.7.11

insulation coordination
mutual correlation of insulation characteristics of electrical equipment taking into account the
expected micro-environment and other influencing stresses

3.7.12

impulse withstand voltage
highest peak value of an impulse voltage of prescribed form and polarity, which does not

cause

breakdown under specified conditions
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3.7.13

power-frequency withstand voltage

RMS value of a power-frequency sinusoidal voltage which does not cause insulation
breakdown under specified conditions

3.7.14

pollution

ahy addition of foreign matter, solid, liquid or gaseous (for example, ionized gases) that may
affect dielectric strength or surface resistivity of the insulation

3.7.15
pollutrordegree
numeral characterizing the expected pollution of the micro-environment

Note 1 fo entry: Pollution degrees 1, 2, 3 and 4 are used (see-2-5-+ 4.6.2 of IEC 60664-1:2007)!/

3.7.16
overvpltage category
conveptional number based on limiting or controlling the values of prospective overvdltages
occurlling in a circuit and depending on the means employed to influence the overvoltagés

3.7.17
homopeneous field
electric field which has an essentially constant voltage gradient between electrodes (upiform
field) such as that between two spheres where the radius of each sphere is greater than the
distange between them

3.7.18
inhomogeneous field
electric field which—has does not have an“essentially constant voltage gradient bdtween
electrodes (non-uniform field)

3.7.19
macrq-environment
environhment of the room or otherlocation in which the equipment is installed or used

3.7.20
microrenvironment
immediate environment of the insulation which particularly influences the dimensionjing of
creepage distances

3.8 |Definitions related to operation of CBEs

3.8.1
operation
transfer of the moving contact(s) from the open position to the closed position or vice versa

Note 1 to entry: If a distinction is necessary, an operation in the electrical sense (for example, make or break) is
referred to as a switching operation and an operation in the mechanical sense (for example, close or open) is
referred to as a mechanical operation.

[SOURCE: IEC 60050-441:1984, 441-16-01, modified — "from one position to an adjacent
position" has been replaced by "from the open position to the closed position or vice versa"
and Note 1 has been deleted.]

3.8.2
operating cycle
succession of operations from one position to another and back to the first position
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[SOURCE: IEC 60050-441:1984, 441-16-02, modified — "through all other positions, if any"
has been deleted.]

3.8.3
operating sequence
succession of specified operations with specified time intervals

[SOURCE: IEC 60050-441:1984, 441-16-03]

3.8.4

temporary duty
duty ip which the main contacts of an equipment remain closed for periods insufficlent to
reach| thermal equilibrium, the on-load periods being separated by off-load perigds of
sufficient duration to restore equality of temperature with the cooling medium

3.8.5
unintgrrupted duty
duty ip which the main contacts of a CBE remain closed whilst carrying a steady durrent
withoyt interruption for long periods (which could be weeks, months er;even years)

3.8.6

internpittent duty

duty \rf]:ith on-load periods, in which the main contacts of an~equipment remain closed, having
a defipite relationship to off-load periods, both periods being too short to allow the equipment

to reagh thermal equilibrium

3.8.7
closing operation
operation by which a CBE is brought from thé.epen position to the closed position

[SOURCE: IEC 60050-441:1984, 441-16~08, modified — "device" has been replaced by 'ICBE".]

3.8.8
openiphg operation
operafion by which a CBE is brought from the closed position to the open position

[SOURCE: IEC 60050-441:1984, 441-16-09, modified — "device" has been replaced by 'ICBE".]

3.8.9
trip-free CBE
CBE, the centacts of which return to, and remain in, the open position when the autpmatic
opening operation is initiated after the initiation of the closing operation even if the dlosing
commpnd,s maintained

Note 1 to entry: CBEs of this design may be referred to as positively trip-free.

[SOURCE: IEC 60050-441:1984, 441-16-31, modified — "device" has been replaced by "CBE".]

3.8.10

cycling trip-free CBE

CBE, the moving contacts of which return to the open position when the automatic opening
operation is initiated after the initiation of the closing operation, and which will then reclose
repeatedly and momentarily, whilst the closing command is maintained

3.8.11

non-trip-free CBE

CBE, the moving contacts of which will not open when the automatic opening operation is
initiated if the closing command is maintained
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Note 1 to entry: For conditions of use of non-trip-free CBEs, see 4.8.3.
3.9 Definitions related to the operating characteristic of CBEs

3.9.1

tripping time

time interval from the instant at which the associated tripping current begins to flow in the
main circuit to the instant when this current is interrupted (in all poles)

3.9.2
tripping characteristic
time-current characteristic above which a CBE must have tripped

3.9.3
non-tlipping characteristic
time-current characteristic below which a CBE does not trip

3.9.4
tripping zone
time-clurrent zone limited by the characteristics of 3.9.2 and 3.9.3

Note 1 fo entry: This zone takes into account the manufacturing and perfarmance tolerances of the CBE.

3.9.5
self-rgsetting time
time interval from the instant at which the contacts 0f the main circuit open to the instan{ when
they réclose

3.10 |Definitions related to characteristic quantities

3.10.1
rated value
stated| value of any one of the-characteristic quantities that serve to define the wprking
conditjons for which the CBE jis\designed and built

= o 02 predifiod]

3.10.2
limiting value
<in a §pecification>the-greatest-or smallest-admissible-value-of one-of the guantities JEV-151-04-
62}

greatdstor-smallest admissible value of a quantity

[SOURCE: IEC 60050-151:2001, 151-16-10, modified — "component, device, equipment or
system" has been deleted.]

3.10.3
rating
set of rated values and operating conditions

[EV 151-04-04]

[SOURCE: IEC 60050-151:2001, 151-16-11]
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3.10.4

prospective current

current that would flow in a circuit if each pole of a CBE were replaced by a conductor of
negligible impedance

[SOURCE: IEC 60050-441:1984, 441-17-01, modified — "the switching device or the fuse" has
been replaced by "a CBE".]

3.10.5

switching capacity

making and breaking capacity
value of—current—that—a—€BEts—capabteof making—and—breakng—at—a—stated—vottagejunder
presciiibed conditions of use and operation

3.10.6
short{circuit making and breaking capacity
prospéctive current expressed as its RMS value, which a CBE is designed t0 make, td carry
for itslopening time and to break under specified conditions

3.11 |Definitions concerning coordination of CBEs and SCPDs'associated in the spme
circuit

3.11.1
short{circuit protective device
SCPD
overclyrrent protective means intended to protect®a Tcircuit or parts of a circuit ggainst
short-gircuit currents by interrupting them

3.11.2
back-up protection
overcyrrent coordination of two overcutrent protective devices in series where an |[SCPD
ensures the overcurrent protection with~or without the assistance of the CBE and prevenjts any
excessive stress on the CBE underprescribed conditions

3.11.3
overcprrent discrimination
selectivity

coordination of the reléevant characteristics of a CBE and its SCPD such that on the incidence
of overcurrents within) stated limits the CBE opens the circuit while the SCPD dog¢s not
operafe

[SOURCE: |EC"60050-441:1984, 441-17-15, modified — “overcurrent protective devic¢" has
been feplaced by "CBE" and “SCPD".]

3.11.4
selectivity limit current
|

S
seleectivity-Hmiteurrent{see-figure 1) -is—a limiting value of current

— below which the CBE completes its breaking operation in time to prevent the SCPD from
starting its operation (i.e. selectivity is ensured), and

— above which the CBE may not complete its breaking operation in time to prevent the SCPD
from starting its operation (i.e. selectivity is not ensured)

SEE: Figure F.1.


https://iecnorm.com/api/?name=5779a585773b2c2c51814aaa0398f1d3

IEC 60934:2019 RLV © IEC 2019 - 27 -

3.11.5

conditional short-circuit current

value of short-circuit current which a CBE protected by an SCPD in series can withstand
under specified conditions of use and behaviour

3.11.6

electrodynamic contact separation

lowest value of peak current which causes a contact separation while the mechanism remains
closed

3.11.7

shortqttmewithstarmrd—ctrrent
<of a|CBE> value of current which a CBE can satisfactorily withstand for a specifie¢l time
withoyt suffering any damage impairing its further use

3.11.8
take-qver current
current coordinate of the intersection between the tripping characteristics of two overdurrent
protective devices in series for operating times greater than or equatto 0,05 s

Note 1 fo entry: For operating times less than 0,05 s, the two overcurrent devices in series are considered as an
associdtion (see Annex F).

[SOURCE: IEC 60050-441:1984, 441-17-16, modifieds/ "time-current characteristics pf two
overcyrrent protective devices" has been replaged by "tripping characteristics df two
overcyrrent protective devices in series for operating‘times greater than or equal to 0,05 §" and
Note 1 to entry has been added.]

3.12 |Definitions related to terminals andterminations

3.12.1
termination
conneftion between two or more  conductive parts which can only be made by a dpecial
process

Note 1 fo entry: The special process may be welding, soldering or the preparation of the conductors by a|special
purposg tool.

3.12.2
terminal
condugtive part)of a device provided for re-usable electrical connection without the usge of a
specigl process

3.12.2+%

terminal for unprepared conductors
terminal which does not require a special preparation of the conductor other than stripping
and reshaping the conductor before its introduction into the terminal or the twisting of a
stranded conductor to consolidate the end

3.12.2.2

terminal for prepared conductors

terminal which requires special preparation of the conductor such as the use of cable lugs,
eyelets or similar devices

3.12.2.3

terminal for internal conductors

factory-wiring terminal

terminal for the connection of internal conductors of the equipment
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Note 1 to entry: CBEs are normally, but not necessarily, provided with terminals for internal conductors.

3.12.3

screw-type terminal

terminal for the connection and subsequent disconnection of a conductor or the
interconnection of two or more conductors capable of being dismantled, the connection being
made, directly or indirectly, by means of screws or nuts of any kind

3.12.4

pillar terminal

screw-type terminal in which the conductor is inserted into a hole or cavity, where it is
clamped under the shank of the screw(s)

Note 1 [to entry: The clamping pressure may be applied direct by the shank of the screw on through an
intermefdiate clamping element to which pressure is applied by the shank of the screw.

Note 2 fo entry: Examples of pillar terminals are shown in Annex E.

3.12.5
screw| terminal
screwttype terminal in which the conductor is clamped under the head\of the screw

Note 1 |[to entry: The clamping pressure may be applied directly by th€, head of the screw or through an
intermefdiate part, such as a washer, a clamping plate or an anti-spread devieer

Note 2 fo entry: Examples of screw terminals are shown in Annex E,

3.12.6
stud tlerminal
screwttype terminal in which the conductor is clanmiped under a nut

Note 1 fo entry: The clamping pressure may be applied'direct by a suitably shaped nut or through an interinediate
part, such as a washer, a clamping plate or an anti-spread device.

Note 2 jo entry: Examples of stud terminals are“shown in Annex E.

3.12.7
saddlg terminal
screwttype terminal in which\the conductor is clamped under a saddle by means of {wo or
more $crews or nuts

Note 1 fo entry: Examples of saddle terminals are shown in Annex E.

3.12.8
lug tefminal
screw|terminal or a stud terminal, designed for clamping a cable lug or a bar by means of a
screw|or/nut

Note 1 to entry: Examples of lug terminals are shown in Annex E.

3.12.9

screwless terminal

terminal for the connection and/or interconnection and subsequent disconnection of one or
more conductors, the connection being made, directly or indirectly, by means other than screws

Note 1 to entry: The following are not regarded as screwless terminals:

— terminals requiring fixing of special devices to the conductors before clamping them into terminals, for example
flat quick-connect terminals;

— terminals requiring wrapping of the conductors, for example those with wrapped joints;

— terminals providing direct contact to the conductors by means of edges or points penetrating the insulation.

Examples of screwless terminals are shown in Figures E.5 to E.14.
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3.12.9.1
universal screwless terminal
screwless terminal intended for the connection of all types of conductors

3.12.9.2
non-universal screwless terminal
screwless terminal intended for the connection of certain types of conductors only

NOTE EXAMPLES push-wire clamping unit for solid conductors only; push-wire clamping unit for rigid solid and
rigid stranded conductors only

3.12.10

flat qyick-connect termination
electrical connection consisting of a male tab and a female connector which can be ,ingerted
and w|thdrawn without the use of a tool

3.12.12
male {ab
portion of a quick-connect termination which receives the female conngctor

Note 1 fo entry: Examples of male tabs are shown in Figure E.6.

3.12.12
femalg connector
portion of a quick-connect termination which is pushed onto the male tab

Note 1 fo entry: An example of a female connector is shown in Figure E.14.

3.12.13
deten
dimplg (depression) or hole in the male tab“which engages a raised portion on the flemale
conneftor to provide a latch for the mating,parts

3.12.14
soldef termination
condugtive part of a CBE proyided to enable a termination to be made by means of soldéring

3.12.15
externjal conductor

field-wiring conducter
any cable, cord, core or conductor, a part of which is external to equipment in or on which the
CBE i$ mounted

3.12.16
integrfated conductor
conductor which is used to permanently interconnect parts of a CBE

3.12.17

internal conductor

factory-wiring conductor

any cable, cord, core or conductor, which is internal to equipment but is neither an external
nor an integrated conductor

3.12.18

tapping screw

screw manufactured from a material having a greater resistance to deformation when applied
by rotary insertion to a hole in a material having a lesser resistance to deformation
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Note 1 to entry: The screw is made with a tapered thread, the taper being applied to the core diameter of the
thread at the end section of the screw. The thread produced by application of the screw is formed securely only
after sufficient revolutions have been made to exceed the number of threads on the tapered section.

3.12.19
thread-forming screw
tapping screw having an uninterrupted thread

Note 1 to entry: It is not a function of this thread to remove material from the hole.

Note 2 to entry: An example of a thread-forming screw is shown in Figure 1.

3.12.20
thread-cutting screw
tappingg screw having an interrupted thread

Note 1 fo entry: The thread is intended to remove material from the hole.

Note 2 fo entry: An example of a thread-cutting screw is shown in Figure 2.
3.13 |Definitions related to tests

3.13.1
type tpst
test of one or more devices made to a certain design to showthat the design meets ¢ertain
specif|cations

HEV-151-04-15]

3.13.2
routine test
test tg which each individual device is subjected during and/or after manufacture to |check
whethpr its complies with certain criteria

3.13.3
specigl test

test, pdditional to type .tests and routine tests, made either at the discretion ¢f the
manufacturer or according\to an agreement between manufacturer and user

4 Classification

4.1 General

CBEs |are’classified according to the criteria given in 4.2 to 4.11.

4.2  Quantity of poles

— the number of poles;

— the number of protected poles.

NOTE The pole which is not a protected pole-may can be an unprotected pole or a switched neutral.
4.3 Method of mounting

— surface type;

— flush type;

— panel-mounting type;

— integral-mounting type.

NOTE 1 Panel-mounting types comprise snap-on types and flange types.
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NOTE 2
mountin

4.4

Integral-mounting types are types which are kept in place by fixation means and do not require any other

g means.

Method of connection

— CBEs, the connections of which are not associated with the mechanical mounting;

— CBEs, one or more connections of which are associated with the mechanical mounting, for
example:

plug-in type;
bolt-on type;

screw-in type;

NOTE
usually

4.5

4.5.1

4.5.2
meang

regular manual switching operations under normal load conditions (M-type).

solder-in type.

Some CBEs-may can be of the plug-in type or bolt-on type on the line side only, the load tefmina
suitable for wiring connection.

Method of operation

CBEs for automatic interruption and non-automatic (manual) resetting only (R-typ

CBEs for automatic interruption and non-automatic (mapual) resetting, provide
for manual operation designed for occasional manual §witching, but not design

s being

e).

0 with
ed for

4.5.3 | CBEs for automatic interruption and non-automatic (manual) resetting, provided with
meang for manual operations and designed for regular manual switching operations [under
normal load conditions (S-type) (see note of 5.2.3):

4.5.4 | CBEs for automatic interruption and atifomatic resetting (J-type).

NOTE J-type CBEs-may can be providedwith means for manual operation also. In this| case,
the relevant requirements concerning-the other types are applicable.

4.6 |Mode of tripping

4.6.1 CBEs tripping by current (overcurrent)

Mode [of tripping Designation

— thermal TO

— thermal-magnetic ™

— magnetic MO

— hyf@raulic-magnetic HM

— electronic-hybrid EH

NOTE Electronic-hybrid type means an electronically controlled device associated with any of the other modes of
tripping.

4.6.2 CBEs tripping by-evercurrentand voltage

Mode of tripping Designation

— overvoltage ov

— undervoltage uv

 tringi o
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—
. hanical

4.7 Influence of the ambient temperature

4.7.1 CBEs, the operation of which is temperature dependent.
4.7.2 CBEs, the operation of which is not temperature dependent.

4.8 Trip-free behaviour

4.8.1 | Trip-free (positively trip-free).
4.8.2 | Cycling trip-free.

4.8.3 | Non-trip-free. CBEs of the non-trip-free type are not intended toxbe used for [short-
circuit{duty.

NOTE Attantion-is drawn to the fact that CBEs of tha non-trin-frae tyna sho
NI At e oS GRaW ROttt ttHat o B =56 He—+HoH €€ e-—-5S10

iVia)
—t tH-H ty P

4.9 [Influence of the mounting position

4.9.1 | Independent of the mounting position.
4.9.2 | Dependent on the mounting position.

4.10 |Electrical performance

4.10.1 For general use, including inductive circuits.
4.10.2 For use in substantially resistive circuits only.

4.11 |Suitability for isolation
— nof suitable for isolatiex

— sultable for isolatior(see Annex K).
5 Characterjstics of CBEs

51 List of characteristics

Th + HP ¥ £ Vol nY i ol tot ool o $lo £o11 + 4+ I Jal
e chafactefrtstics o a Co shnarr e statet e TUTTUwiITTiy tcriimrs, das applitduitc.

— number of poles, protected poles (see 4.2) and neutral path if any;
— method of mounting (see 4.3);

— method of connection (see 4.4);

— method of operation (see 4.5);

— rated quantities (see 5.2);

— operating characteristics (see 3.9).
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5.2

5.2.1

Rated quantities

General

Rated quantities are specified in 5.2.2 to 5.2.7. Unless otherwise specified, all values of
current and voltage are RMS values.

5.2.2

Rated voltages

5.2.2.1 General

A CBE is defined by the rated voltages defined in 5.2.2.2 t0 5.2.2.5.

5.2.2.

The r4g
of volt

NOTE
(see 5.1

5.2.2.

The r

p Rated operational voltage of a CBE (U,)

ted operational voltage (hereinafter referred to as "rated voltage") of a CBE is the]
age to which the performance is referred.

The same CBE-may can be assigned a number of rated voltages and associated-rated switching ca
.5).

B Rated insulation voltage (U;)

hted insulation voltage of a CBE is the value of voltage to which dielectric

clearances and creepage distances are referred.

Unles
voltag
voltag

5.2.2.1

The p
capab
valueg

5 otherwise stated, the rated insulation voltagevis the value of the maximum

E.

| Rated impulse withstand voltage (Uimp)

eak value of an impulse voltage-of prescribed form and polarity which the (
e of withstanding without fajldre under specified conditions of test and to whi
of the clearances are referred:

value

bacities

tests,

rated

e of the CBE. In no case shall the maximum.rated voltage exceed the rated insiilation

BE is
ch the

The rated impulse withstand\voltage of an equipment shall be equal to or higher tr:Im the

values
fitted.

The d
withst

Impuls
Table

stated for the tranSient overvoltages occurring in the circuit in which the equip

orrelations sbetween the rated voltages of supply systems and the rated in
hnd voltages are given in Annex H.

e withstand test voltages for the verification of the insulation coordination are gi
21¢

ent is

pulse

en by

5.2.2.5 Rated voltage of undervoltage and zero voltage releases (U,)

The rated voltage of undervoltage and/or zero voltage releases with respect to the value of
voltage to which the performance is referred.

5.2.3

Rated current (1))

A current assigned by the manufacturer (in accordance with Table 11 or Table 12 according to
the declared performance) as the current which the CBE is designed to carry in uninterrupted
duty (see 3.8.5) at a specified reference ambient air temperature.

The standard reference ambient air temperature is (23 + 2) °C.
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If the reference ambient air temperatures are different from the standard value, the derating

factor

as given in the manufacturer's literature-has-te shall be applied (see 7.2).

NOTE For S-type CBEs, a rated current different from that assigned in accordance with Table 11-may can be
stated by the manufacturer for inductive loads.

5.2.4

Rated frequency

The power frequency for which the CBE is defined and to which the values of the other
characteristics correspond.

5.2.5

Rated switching capacity (rated making and breaking capacity)

The v:LIue of switching capacity (see 3.10.5) assigned to the CBE by the manufacturer:

NOTE |[It is expressed by a value of current (RMS if AC).

5.2.6 | Rated conditional short-circuit current (I,,.)

5.2.6.1 General

The value of the conditional short-circuit current (see 3.11.5) if.assigned to the CBE py the

manufacturer.

T T e Rt e e

NOTE 21 For the purpose of this document, two categories of pefformance are specified (see 5.2.6.2 and p.2.6.3).

NOTE 4 The manufacturer can decide not to assign a valugef | to the CBE, in which case the relevant tgsts are

omitted

5.2.6.2 Rated conditional short-circuit\current performance category PC1 (l.1)

The value of rated conditional short-circuit current, if assigned by the manufacturer, for|which

the pifescribed conditions do not sinclude the fitness of the CBE for its further usq. See

9.12.4.2.

5.2.6.8 Rated conditional*short-circuit current, performance category PC2 (I,.»
oo

The value of rated c@nditional short-circuit current, if assigned by the manufacturer, for|which

the prescribed conditions do include the fitness of the CBE for its further use. See 9.12.4.3.

5.2.7 Rated-short-circuit capacity (I;,)

The rgted short-circuit capacity of a CBE is the value of current assigned to the CBE py the

manuﬁar\hlrnr' :\r\r‘nrrling t0-3.10.6.

The rated short-circuit capacity shall not be less than

- 61
- 41

5.3
5.3.1

Prefer

n for AC,
n for DC.

Standard and preferred values
Preferred values of rated voltage

red values of rated voltage are as follows.

- AC:
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60 V, 120 V, 240 V/120 V, 220 V, 230 V, 240 V, 380 V/220 V, 400 V/230 V, 415 V/240 V,
380V, 400V, 415V, 440V,

NOTE In IEC 60038, the network voltage value of 400 V/230 V AC has been standardized. This value-should
will progressively replace the values 380V /220 V and 415 V/240 V.

- DC:
12V,24V,48V, 60V, 120V, 240V, 250 V.

5.3.2 Standard rated frequencies

Standard rated frequencies are: 50 Hz, 60 Hz and 400 Hz.

5.3.3 Standard values of rated conditional short-circuit current
Standard values of rated conditional short-circuit current are:

30D A, 600 A, 1 000 A, 1 500 A, 3000 A.
6 Mparking and other product information

Each CBE shall be marked in a durable manner with the following:

a) manufacturer's name or trade mark;
b) typge designation or serial number;
C) raﬂid voltage(s);

d) rated current (coded reference is permissibleizfor example, current value withopt the
symbol A, following the type designation);

If the CBE is intended for resistive load only, this shall be stated in the manufacfurer's
cafalogue.

e) rated frequency, if the CBE is designed for a frequency other than both 50 Hz and 6Q Hz;

f) reflerence ambient air temperature for CBEs calibrated for a reference ambignt air
temperature different from thle- standard value (see 5.2.3) — for example, T40|for a
reference ambient air temperature of 40 °C,;

g) opgrating voltage limit(s) (of a voltage-sensitive CBE);

h) th¢ symbol y, if the,€BEs is of a type with a contact gap less than the specified clearance
shtbomoseoc i dhe svmmba s

i) mathod of operation R, M, S or J (see 4.5);

k) mqde of tripping (see 4.6);

[) depree-oftrip-free behaviour (see 4.8);

m) overvoltage category, if different from Il; and pollution degree, if different from 2 (see 8.1.3);

n) rated conditional short-circuit current, performance category PC1 (l,,c1);

0) rated conditional short-circuit current, performance category PC2 (l,.»), if relevant;
p) rated impulse withstand voltage;

g) rated short-circuit capacity I, if applicable (see 5.2.6);

r) self-resetting time,;

s) symbol of suitability for isolation -/l— (IEC 60417-6169-1:2012-08, modified) on the
device, when applicable.

If, on small apparatus, the available space is insufficient for all the listed markings, at least a),
b) and, if applicable, g), h) and s) shall be marked on the device, and, if possible, ¢) and d),
whilst the other information shall be given in the manufacturer's catalogue.
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NOTE Visibility from the front — though desirable — is not compulsory for CBEs, because CBEs are specified by
OEMs for their equipment on the basis of the information provided by the CBE manufacturers. Due to lack of space
on the usually small CBEs, it may not be possible to have the marking on the front part visible after installation. If
the CBE is not marked on a visible position the manufacturer can inform the OEM to mark his equipment
accordingly.

The manufacturer shall declare the conditions for the installation of CBEs (especially CBEs
classified to 4.8.3) in his catalogue, where applicable.

For CBEs other than those operated by means of push-buttons, the open position shall be
indicated by the symbol O (IEC 60417-5008:2002-10) and the closed position by the
symbol | (IEC 60417-5007:2002-10).

For CBEs operated by means of two push-buttons, the push-button designed for the O;Lening
operafion only shall be red and/or be marked with the symbol O

NoTE National symbols additional to O and | are-alowed acceptable.

Red shall not be used for any other push-button, but may be used for-gther types of actyators,
for example, handles, rockers, provided the ON and OFF positions dre clearly identified.

If it is[necessary to distinguish between the supply and the lpad“terminals, the former shall be
indicajed by arrows pointing towards the CBE and the Jatter by arrows pointing away from
the CBE.

NoFE Other national or international indications, fornexample 1, 3, 5 for the supply terminals
and 2|4, 6 for the load terminals, are-allewed acceptable.

Termipals intended exclusively for the neutral*shall be indicated by the letter "N".

Termipals intended for the protective,conductor, if any, shall be indicated by the symbol @
(IEC §0417-2-5019:2002-10).

Compliance is checked by inspéction and by the test of 9.3.

Whergver possible, CBEs shall be provided with a wiring diagram unless the correct mpde of
conneftion is evident.

On the wiring--diagram, the terminals shall be indicated by the symbol O (IEC 40617-
S00017:2001-67).

The matking shall be durable and easily legible, and shall not be placed on screws, qushers
or otherremovable parts.

7 Standard conditions for operation in service

7.1 General

CBEs complying with this document shall be capable of-ceperating operating under the
following standard conditions.

7.2 Ambient air temperature
7.2.1 Reference ambient air temperature T for calibration

The standard value of the reference ambient air temperature is (23 + 2) °C.
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CBEs may, however, be calibrated for a different reference ambient air temperature of T °C.
In this case, they-have-te shall be marked in accordance with Clause 6 f).

7.2.2 Limits of ambient air temperature for operation in service

For standard conditions (reference ambient air temperature T = 23 °C), the ambient air
temperature does not exceed +40 °C and its average over a period of 24 h does not exceed
+35 °C. The lower limit of the ambient air temperature is -5 °C.

For CBEs with a reference ambient air temperature T exceeding 23 °C, the upper limit is
assumed to be (T + 10) °C. The lower limits shall be taken from the information provided by

the manrufacttrer

7.3 |Altitude

The altitude of the site of installation does not exceed 2 000 m (6 600 ft).

For inptallations at higher altitudes, it is necessary to take into account\the reduction |of the
dielectric strength and of the cooling effect of the air.

CBEs|intended to be so used shall be specially designed, or uséd)according to an agregment
betwepn manufacturer and user.

Information given in the manufacturer's catalogue may take the place of such an agreement.

7.4 |Atmospheric conditions
The alr is clean and its relative humidity does_not exceed 50 % at a maximum temperafure of

+40 °C. Higher relative humidities may be petmitted at lower temperatures, for example| 90 %
at +2Q °C.

Care |should be taken by appropriate means (for example draining holes) of moflerate
condepsation which may occasionally occur due to variations in temperature.

8 Requirements for construction and operation

8.1 |Mechanical design
8.1.1 General

A CBHE shall'be’so designed and constructed that, in normal use, its performance is rg¢liable
and w|thout danger to the user or surroundings.

In general, this is checked by carrying out all the relevant tests specified.

8.1.2 Mechanism

The moving contacts of a multi-pole CBE shall be mechanically coupled in such a way that all
protected and unprotected poles make and break substantially together, whether operated
manually or automatically, even if an overload occurs on one pole only. The manufacturer
shall indicate in his literature if a CBE is trip-free, cycling trip-free or non-trip-free.

A CBE, with the exception of J-type CBEs without means for manual operation, shall be
provided with means for indicating its closed and open positions which shall be easily
discernible when fitted with its cover(s) or cover-plate(s), if any. When the operating means is
used to indicate the position of the contacts, it shall have two distinct rest positions
corresponding to the position of the contacts, and the operating means, when released, shall
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automatically take up the position corresponding to that of the moving contacts; for automatic
opening, a third distinct position of the operating means may be provided.

The action of the mechanism shall not be influenced by the position of enclosures or covers
and shall be independent of any removable part.

Operating means shall be securely fixed on their shafts and it shall not be possible to remove
them without the aid of a tool. Operating means directly fixed to covers are allowed.

Compliance with the above requirements is checked by inspection and by manual test.

Additipnal requirements for the mechanism of CBEs suitable for isolation are given in K.8.1.2.

8.1.3 Clearances and creepage distances (see Annex B)
8.1.3.1 General

CBEs|shall be so constructed that the clearances and creepage distances are adequate to
withstand the electrical, mechanical and thermal stresses taking into accourt the
environmental influences that may occur during the anticipated life afithe CBE.

NOTE 1 The requirements and tests are based on IEC 60664-1.
It is agsumed that for CBEs the following conditions are generally applicable:

— ovgrvoltage category Il;

— pollution degree 2.
NOTE 4 CBEs-may can be designed for other overvoltage’categories and pollution degrees.

NOTE B A creepage distance cannot be less than the associated clearance so that the shortest cieepage
distance possible is equal to the required clearance’

Additipnal requirements for clearaneg’and creepage distances for CBEs suitable for isglation
are giyen in K.8.1.3.

8.1.3.2 Clearances
8.1.3.2.1 General

The clearances of.the CBE shall be dimensioned to withstand the rated impulse withhstand
voltage declared~by the manufacturer according to 5.2.2.4, taking into account the| rated
voltage and the overvoltage category as shown by Table H.1.

Dimensiahs according to Table 1 are deemed to meet the impulse withstand voltage tesf.

NOTE Correlations between rated voltages of supply systems and the line-to-neutral voltage relevant for
determining the rated impulse voltage are given in Annex H.

8.1.3.2.2 Clearances for basic insulation

The clearances for basic insulation shall not be less than the values shown in Table 1.
Smaller clearances may be used, if the CBE meets the impulse withstand voltage test in 9.7.6
but only if the parts are rigid or located by mouldings or if the construction is such that there is
no likelihood of the distance being reduced by distortion, by movement of the parts or during
mounting, connection and service in normal use to a value so that the CBE no longer
complies with the impulse withstand voltage test.

Compliance is checked by measurement or, if necessary, by the test of 9.7.6.
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8.1.3.2.3 Clearances for functional insulation

The clearances for functional insulation shall not be less than those specified in Table 1.
Smaller clearances may be used under the conditions prescribed for basic insulation.

Compliance is checked by measurement or, if necessary, by the test of 9.7.6.

8.1.3.2.4 Clearances for supplementary insulation

The clearances for supplementary insulation shall not be less than those specified for basic
insulation in 8.1.3.2.2 except that smaller clearances than those given in Table 1 are not
allowed

Compliance is checked by measurement.

NOTE |Supplementary insulation is used in conjunction with basic insulation.
8.1.3.2.5 Clearances for reinforced insulation

Clearances for reinforced insulation shall not be less than those spec¢ified in Table 1.

Compliance is checked by measurement.
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Table 1 — Minimum clearances for basic and reinforced insulation

_ Minimum clearance ¢
Rated impulse mm
withstand voltage — - - - -
For basic insulation For reinforced insulation
pollution degree pollution degree
v a 1 2 3 1 2 3
(see 8.1.3) (see 8.1.3)
330 0,01 0,2b¢ 0,8°¢ 0,04 0,2b¢ 0,8°¢
500 0,04 0,2b¢ 0,8°¢ 0,10 0,2b¢ 0,8°¢
800 0,10 0,2b¢ 0,8¢ 0,5 0,5 0,8¢
1500 0,5 0,5 0,8¢ 1,5 1,5 1,5
2 500 1.5 1.5 1.5 3 3 3
4 000 3 3 3 5,5 5,5 5,9
6 000 5,5 5,5 5,5 8 8 8
a8 This voltage is
— for functional insulation: the maximum impulse voltage expected to occur across the clearance;
— for basic insulation directly exposed to, or significantly influenced by, transient.’qvervoltage frgm the
ow-voltage supply: the rated impulse withstand voltage of the CBE;
— for basic insulation not directly exposed to, or significantly influenced by, transient overvoltage from the
ow-voltage supply: the highest impulse voltage that can occur in the circuite
b Fof printed wiring material within the CBE, the values for pollution degree @ apply, except that the valuf shall
nof be less than 0,04 mm.
¢ Migimum clearance values based on experience rather than on fundamental data.
d  CBEs with a contact gap less than the specified minimum clearafice are permitted but shall be markgd with
thel symbol p.
8.1.3.2.6 Clearances across micro-disconnection
Cleargnces across micro-disconnection_sshall be dimensioned to withstand temporary
overvgltages (see 3.4.4).
Compliance is checked by the test0f9.11.1.3.
8.1.3.2.7 Clearances across full-disconnection
Cleargnces across full-diseonnection shall be dimensioned to withstand transient overvaolltages.
They ghall not be less than those specified in Table 1 for basic insulation. Smaller disfances
may be used if the«CBE after the tests of 9.9 and 9.11 is capable to withstand the test vpltage
appropriate to the impulse withstand voltage test across the open contacts.
Compliancetis*checked by measurement or by the test of 9.7.6.
8.1.3.8 Creepagedistances

8.1.3.3.1 General

The creepage distances of the CBE shall not be less than those appropriate for the voltage
which is expected to occur in normal use, taking into account the material group and the
pollution degree.

8.1.3.3.2 Creepage distances for basic insulation

Creepage distances for basic insulation shall not be less than those specified in Table 2.

NOTE

Creepage distances cannot be less than the associated clearance.

The relationship between material group and proof tracking index (PTI) values is as follows:
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Material group | 600
Material group Il 400
Material group Il a 175
Material group Il b 100

For printed circuit materials comparative tracking index (CTI) values apply.

IN NN

IA

PTI
PTI
PTI
PTI

—41 -

<

<

<

600
400
175

NOTE The CTI values are obtained in accordance with IEC 60112, using solution A.

Compliance is checked by measurement.

8.1.3.8.3 Creepage distances for functional insulation

Creeppge distances for functional insulation shall not be less than those specified in Talple 2.

Compliance is checked by measurement.

NOTE |For glass, ceramics and other inorganic materials, which are not subject te.tracking, creepage di
need nqdt be greater than their associated clearance.

stances
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Table 2 — Minimum creepage distances

Working Printed Ci"?““ Minimum creepage distance for basic insulation
voltage poards Pollution degree ©
across Pollution degree 9
creepage b 5
distance 1 2¢ 1 2 (see 8.1.3) 3
Material group Material group
[ I md [ I nd
\ mm mm mm mm mm mm mm mm mm
10 0,025 0,04 0,08 0,04 0,04 0,04 1,0 1,0 1,0
175 0,025 0,04 0,09 0,42 0,42 0,42 1,05 1,05 ,05
14 0,025 0,04 0,10 0,45 0,45 0,45 11 11 1,1
2( 0,025 0,04 0,11 0,48 0,48 0,48 1,2 1.2 1,2
25 0,025 0,04 0,125 0,50 0,50 0,50 1,25 1,25 1,25
32 0,025 0,04 0,14 0,53 0,53 0,53 1,3 1,3 1,3
4( 0,025 0,04 0,16 0,56 0,8 1,1 1A 1,6 1,8
5( 0,025 0,04 0,18 0,6 0,85 1,2 1,5 1,7 1,9
63 0,04 0,063 0,20 0,63 0,9 1,25 1,6 1,8 P,0
8( 0,063 0,1 0,22 0,67 0,95 1,3 1,7 1,9 P, 1
104 0,1 0,16 0,25 644 0,71 1,0 1,4 1,8 2,0 P,2
124 0,16 0,25 0,28 0,75 1,05 1,5 1,9 2,1 P,4
164 0,25 0,4 0,32 0,8 1,1 1,6 2,0 2,2 P.5
208200 0,4 0,63 0,42 1,0 1,4 2,0 2,5 2,8 3,2
25 0,56 1,0 0,56 1525 1,8 2,5 3,2 3,6 4,0
32( 0,75 1,6 0,75 1,6 2,2 3,2 4,0 4,5 5,0
40( 1,0 2,0 1,0 2,0 2,8 4,0 5,0 5,6 6,3
5002 1,3 2,5 1,3 2,5 3,6 50 6,3 7,1 8,0
2  Fof higher working voltages, the values of Table 4 of IEC 60664-1:2007 apply.
b M:[erial groups I, 11, Il a and J1Np"
¢ Material groups I, Il, 1l a:
4 Makerial group Ill inclades’ 11l a and Il b.
€ Within the CBE, micro-environment is deemed to apply.
f Fof printed circuitboards with coating complying with IEC 60664-3, these values need not be applied.
8.1.3.834 Creepage distances of supplementary insulation

Creepage distances of supplementary insulation shall not be less than those specified for
basic insulation.

Compliance is checked by measurement.

8.1.3.3.5 Creepage distances for reinforced insulation

Creepage distances for reinforced insulation shall not be less than twice those specified for
basic insulation.

Compliance is checked by measurement.
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8.1.4 Screws, current-carrying parts and connections

8.1.4.1 Connections, whether electrical or mechanical, shall withstand the mechanical
stresses occurring in normal use.

Screwed connections are considered as checked by the tests of 9.8, 9.9, 9.11, 9.13 and 9.14.

8.1.4.2 Electrical connections shall be so designed that contact pressure is not transmitted
through insulating material other than ceramic, pure mica or other material with characteristics
no less suitable, unless there is sufficient resilience in the metal parts to compensate for any
possible shrinkage or yielding of the insulating material.

Compliance is checked by inspection.

NOTE |The suitability of the material is assessed with respect to dimensional stability.

8.1.4.8 Current-carrying parts and contacts intended for protective conductors shall be|either
of
— copper;

— anlalloy containing at least 58 % copper for parts worked cold,,or at least 50 % copper for
other parts; or

— other metal or suitably coated metal, no less resistant ta"¢corrosion than copper and having
mechanical properties no less suitable.

NOTE |New requirements, to be verified by a test for deterfnining the resistance to corrosion, arg under
considgration. These requirements should permit other materialssto be used if suitably coated.

This requirement does not apply to contacts,@nagnetic circuits, heater elements, binetals,
shuntg, parts of electronic devices nor to screws, nuts, washers, clamping plates and gimilar
parts ¢f terminals.

8.1.5 Screw-type and screwless(terminals

8.1.5.1 Terminals shall be such_that the conductors may be connected so as to ensufe that
the nelcessary contact pressure)is available.

Compliance is checkedby inspection and by the test of 9.5.2.

8.1.5.2 Terminals.shall be fixed in such a way that the terminal will not work loose when the
condugtor is connected or disconnected.

Compliance jis checked by inspection, by measurement and by the test of 9.4.1.

8.1.5.3 Terminals for connection of external conductors (see 3.12.15) shall allow the
connection of copper conductors having hominal cross-sectional areas as shown in Table 3.

Terminals for conductors, internal conductors (see 3.12.17) and integrated conductors
(see 3.12.16) shall allow the connection of copper conductors of the largest and smallest
diameters specified by the manufacturer shall be used. If not specified, Table 3 is applicable.

Examples of possible shapes and possible dimensions of terminals are shown in Annex E.

Compliance is checked by inspection and by fitting conductors of the declared types with the
smallest and largest cross-sectional areas specified.
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Table 3 — Connectable cross-sectional areas of external copper conductors
for screw-type and screwless terminals

Rated current Range of nominal cross-sections to be clamped?®
A mm?
Up to and including 6 0,5 to 1,0
Above 6 up to and including 13 0,75 to 1,5
Above 13 up to and including 20 1,0 to 2,5
Above 20 up to and including 25 1,5 to 4
Above 25 up to and including 32 2,5 to 6
Above 32 up to and including 50 4 to 10
Above 50 up to and including 63 6 to 16
Above 63 up to and including 80 10 to 25
Above 80 up to and including 100 16 to 35
Above 100 up to and including 125 25 to 50
NOTE 2 Accommodation of lower and higher cross-sectional areas is permitted.

8.1.5.4 Terminals for unprepared copper conductors which\are suitable for connection of
(exterpal) flexible conductors shall be located or shieldedso that, if a wire of a flexible
conduftor escapes from a terminal when the conductorsiare fitted, there is no risk of clontact
betwepn live parts and accessible metal parts, and, forhCBEs for class Il appliances, bgtween
live parts and metal parts separated from accessible‘metal parts by supplementary instilation
only.

Compliance is checked by inspection and by*the test of 9.5.

8.1.5.5 The means for clamping the _conductors in the terminals shall not serve to fjx any
other component, although they maychold the terminals in place or prevent them from tufning.

Compliance is checked by inspection and by the test of 9.5.1.

8.1.5.6 Terminals shall.be. so designed that the insertion of the conductor is preventefl by a
stop ifl further insertion. may reduce the creepage distance and/or clearances or influenge the
mechdnism of the CBE!

Compliance is-ehecked by inspection.

8.1.5.1 /Terminals shall be so designed that they clamp the conductor without undue damage
to the [cenductor itself. T

Compliance is checked by inspection and by the test of 9.5.3.

8.1.5.8 Terminals shall be so designed that they make connection reliably between metal
surfaces and without undue damage to the conductor.

Compliance is checked by inspection and by the tests of 9.4 and 9.5.

8.1.5.9 Terminals shall clamp the conductor between metal surfaces, except that for
terminals intended to be used in circuits carrying a current not exceeding 0,2 A, one of the
surfaces may be non-metallic.

8.1.5.10 Terminals for rated currents up to and including 32 A, intended for connection of
external conductors, shall allow the connection of unprepared copper conductors.
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Compl

iance is checked by inspection.

8.1.5.11 Terminals for prepared copper conductors shall be suitable for their purpose when

the co

Compl

nnection is made as specified by the manufacturer in his literature.

iance is checked by inspection and by the test of 9.5.4.

8.1.5.12 Screw-type terminals shall have adequate strength. Screws and nuts for clamping
the conductors shall have a metric 1ISO thread or a thread comparable in pitch and mechanical

strength.
Compliance is checked by inspection and by the tests of 9.4 and 9.5.2.

NOTE |[Provisionally, SI, BA and UN threads-may can be used as they are considered as practically.equivialent in
pitch arjd mechanical strength to metric 1ISO thread.
8.1.5.13 Clamping screws or nuts of terminals intended for connection of profective
conduftors shall be adequately secured against accidental loosening.

Compliance is checked by inspection and by the test of 9.5.1.

In general, the designs of terminals according to Figures\E.1 to E.4 provide sufficient
resiliepnce to comply with this requirement. For other designs, special provisions, such ps the
use of an adequately resilient part which is not likelyfe@ be removed inadvertently, may be
necesgary.

8.1.5.14 Screws and nuts of terminals intended for connection of external conductor$ shall
be in ¢ngagement with a metal thread and the.sc¢rew shall not be of the tapping type.

8.1.5.15 For pillar terminals, the distance between the clamping screw and the end [of the
conduptor when fully inserted shall be at'least as specified in Table 4.

The minimum distance between the-clamping screw and the end of the conductor appligs only
to pillgr terminals in which the-conductor cannot pass right through.

Tablesd\>~ Minimum distance between clamping screw
and the end of conductor when fully inserted
Rated current Minimum values
mm
A With one clamping screw With two clamping slcrews

Up to and’inetuding 6 1,5 1,5
Aboveleupto-ane-inetuing 33 15 15

Above 13 up to and including-16 20 1,8 1,5

Above 20 up to and including 25 1,8 1,5

Above 25 up to and including 32 2,0 1,5

Above 32 up to and including 50 2,5 2,0

Above 50 up to and including 80 3,0 2,0

Above 80 up to and including 100 4,0 3,0

Above 100 up to and including 125 Under consideration Under consideration

Compliance is checked by measurement after a solid conductor of the largest cross-sectional
area specified by the manufacturer has been fully inserted and clamped with the torque
indicated in Table 15.
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8.1.5.16 Screwless terminals (see Figure E.5), unless otherwise specified by the
manufacturer, shall accept conductors as indicated in Table 3, in which case no marking is
necessary.

If a screwless terminal can accept only solid conductors, this shall be either clearly marked on
the end product, for connecting purposes, by "sol", or indicated on the smallest package unit,
or in technical information and/or catalogues of the manufacturer.

If a screwless terminal can accept only rigid (solid and stranded) conductors, this shall be
either clearly marked on the end product, for connecting purposes, by the letter "r", or
indicated on the smallest package unit or in technical information and/or catalogues of the
manufacturers:

Compliance is checked by inspection and by the test of 9.4.1.

8.1.5.17 Screwless terminals shall withstand the mechanical stress occurring in normal use.
The cpnnection or disconnection of conductors shall be made as follows:

— on|universal terminals, by the use of a general purpose tool or by:the device integral with
the terminal and designed for being open for the insertion or withdrawal of the condl[JFtors;

— on|push wire terminals, by simple insertion. For the discannection of the conductgrs, an
operation other than a pull on the conductor shall be necessary.

The use of a general purpose tool or a convenient device, integral with the termipal, is
allowdd in order to "open" it and to assist the insertioner)the withdrawal of the conducto

-

Compliance is checked by inspection and by the test of 9.4.

8.1.5.18 Screwless terminals shall allow thesproper connection of conductors.

NOTE]

The mlanner of insertion and disconnection of the conductors shall be obvious, or instryctions
shall Qe provided by the manufacturer.

NOTE |Examples of screwless terminals are shown in Figure E.5.

The intended disconpection of the conductor shall require an operation, other than a pull at
the cagnductor, such‘that it can be effected manually with or without the help of a {ool in
normgl use.

Openipgs for-the use of a tool intended to assist the insertion or disconnection shall be ¢learly
distingquishable from the opening for the conductor.

Compliance is checked by inspection, by measurement and by insertion of the appropriate
flexible and/or rigid conductors of cross-sectional areas according to Table 3.

8.1.5.19 Screwless terminals intended to be used for the interconnection of more than one
conductor shall be designed so that, after the insertion, the operation of the clamping means
of one of the conductors is independent of the operation of the clamping means of the other
conductor. During the disconnection, the conductors may be disconnected either simultaneously
or separately.

Compliance is checked by inspection and by tests with any combination as specified by the
manufacturer.
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8.1.6 Solder terminations

8.1.6.1 Solder terminations shall have sufficient solderability.

Compliance is checked by applying the test of 9.4.2.1.

8.1.6.2 Material adjacent to the solder terminations shall have sufficient resistance to

soldering heat.

Compliance is checked by applying the test of 9.4.2.2.

8.1.6.3 Solder terminations shall be provided with means for mechanically securir

conduftor in position independently of the solder.

Such means may be provided by

— a hole suitable for hooking in the conductor;

— shaping the edges of the terminal to allow the conductor to he -wrapped arouf

terminal before soldering;

— a¢lamping means adjacent to the solder connection.

NOTE [Solder terminations for connection on printed circuit boards are not considered in this document.

Compliance is checked by inspection.

8.1.7 Flat quick-connect male tabs (Figures E:6.to E.13)

8.1.7.1 Male tabs shall comply with the dimensions of Tables 5, 6 and 7.

to_axicting
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Table 6 — Dimensions of tabs in millimetres — Dimensions H, I, T, K, R, G, L, Sand U

Nominal size H | T2 K R G L S U
2.8 x dimple 1,7 max. | 7,0 max.
05 hole 1,7 max. | 2,7 max.
2.8 x dimple 1,7 max. | 7,0 max.
0.8 hole 1,7 max. | 2,7 max. | 1 min.
dimple 1,7 max. | 6,2 max. | 1,6 max. 0,7 + 1,0 + 0,5+
4.8 x 0,1 0,2 0,2
0’8 noie <, TTdX. 4,2 1TdX. Z IIIiII. L,0 TTTdAX. U, T 1L,U T
0,1 0,2
dimple 2,5 max. | 7,8 max. | 2,9 max. 1,0 £ 1,0+ D,5 +
0,1 0.2 0,2
6,3
0.8 hole |3,5 max. |5,5 max. | 2 min. 29max. | 1,0% 1,0+
0,1 0,2
dimple 4 max. 12,0 2,9 max. 5% 1,4+ D,7 +
95 max. 0,1 0,2 0,2
12 hole 5 max. |7,5 max. 2,5 2,9 max. 1,5+ 1,4+
0,1 0,2

a8 If Figures E.10 and E.11 are combined, the dimension T-must shall be.greater than the actual value|of the
dinmpension G plus the thickness C of the material.

If not| otherwise specified in Table 7, the dimensions E1 and F1 shall comply with the
equivalent dimensions according to Tables 5 and«6)for the larger size of the male tab, ahd the
dimengions B2, E2 and F2 with the smaller sizecof the male tab.

Examples of designs and dimensions_ef flat quick-connect terminations are shown in
Figurgs E.6 to E.13.

8.1.7.2 Male tabs may have ‘an optional detent for latching. Round dimple d¢tents,
rectangular dimple detents and\hole detents shall be located in the hatched area along the
centre-line of the male tab as\indicated in Figure E.10.

NOTE [Male tabs-may can have a larger hole to allow soldering.

Table. 7 — Dimensions in millimetres of combined male tabs
for two different sizes of female connectors

Types according to figures

Nom|inalsize E1 E1 B2 E2 E2
mm
2,8x0,8 6 min. 2,0to 2,4 1,3to 1,5
6,3 x0,8 4,0to 4,5 1,6 to 1,9

8.1.7.3 Provisions for non-reversible restrictions may be located in the area "LG" of
Figure E.11 and "KR" of Figure E.12 along the centre-line of the male tab.

NoTE If Figures E.10 and E.11 are combined, T shall be greater than the actual value of G plus
the thickness C of the material. For the value of T, G and C, see Tables 5 and 6.

NOTE Male tabs according to Figure E.12 are not designed to have a hole or a dimple according to the values of
E and F of Table 5.
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8.1.7.4 Male tabs shall be so designed as to allow the correct insertion and withdrawal of
one of the female connectors shown in Figure E.14 without damage which could impair the
further use of the CBE.

Compliance is checked by the test of 9.4.3.1.
8.1.7.5 Male tabs shall be securely retained.
Compliance is checked by the mechanical overload force test of 9.4.3.2.

8.1.7. Male tabs as indicated in Figure E.13 may have a design which allows the
connegtion of two different sizes of female connectors.

8.1.7.f Male tabs of similar size and design and dimensionally similar to these shqwn in
Table$ 5 and 6 shall be allowed if they are able to pass the compliance test 'with the female
connegtor shown in Figure E.14.

An example of a female connector and possible dimensions are given inyFigure E.14.
Compliance is checked by the test of 9.4.3.

8.1.7.8 Male tabs which do not have the dimension criteriayshown in 8.1.7.1 and 8.1.7.7 are
allowgd only if the dimensions and shapes are so differént as to prevent any mating with the
female connector shown in Figure E.14.

8.1.7.9 Male tabs shall be adequately spaced«to allow the connection of the apprqpriate
uninsylated female connectors.

Compliance is checked by applying tos-each different male tab design/configuratipn an
appropriate female connector accordingto the manufacturer's instructions in the most gevere
orientation; during this operation, nocstrain or distortion shall occur to any of the male tpbs or
to the|r adjacent parts, nor shall.the”creepage distances or clearances be reduced to yalues
less than those specified in 8.1.:3.

NOTE |A non-reversible stop-may can be included so that a female connector can only be applied in one direction,
so that the female connector.cannot be inserted in the reversed position.

For mple tabs complying with Figure E.11 or Figure E.12, an appropriate female conneftor is
that shown in Figure*E.14.

8.2 |Proteetion against electric shock

Parts |of:the CBE accessible after installation in equipment shall provide protection against
electricstock:

Compliance is verified by the tests of 9.6.

Completion of the protection against electric shock after installation of the CBE is the
responsibility of the equipment manufacturer.

8.3 Temperature-rise
8.3.1 Temperature-rise limits

The temperature-rises of the parts of a CBE, measured under the conditions specified in 9.8.2,
shall not exceed the values specified in Table 8.
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Table 8 — Temperature-rise values for CBEs for different reference
ambient air temperatures (T)

Temperature rise (K) according to T ©

wit
b No
ins
¢ Fo

4 Hig
be

¢ Fo
(T

f To
NOTE

h respect to undue overheating in service.

lating materials, and the operation of the CBE shall not be impaired:

plug-in type CBEs, the terminals of the base on which the CBE i$_installed.

other values of T, the admissible temperature-rise can\be determined by interpolation between the
- K) obtained by the sum of the values shown in the table.

lerance =2 °C.

- The temperature-rise values are taken from-table 4a of |IEC 60950

b
Parts ° T=23°Cf T=40°Cf T=55°Cf
(standard value)
Terminals © 60 ¢ 50 ¢ 35d
External parts liable to be touched 55 40 25
during manual operation, including
operating means of insulating
material
Externpl metallic parts of 35 25 10
operat|ng means
Other external parts, including that 70 60 45
face of the CBE in direct contact
with thie mounting surface
2 NoJvalue is specified for the contacts, since the design of most CBEs is such that a direct,measuremen{ of the
tenmpperature of those parts cannot be made without the risk of causing alterations-or displacements gf parts
likgly to affect the reproducibility of the tests.
The¢ 28-day test (see 9.9) is considered to be sufficient for checking indirectly(the’behaviour of the cgntacts

value is specified for parts other than those listed, but no damageshall be caused to adjacent plarts of

her values are permitted for terminals for conductors inside“the equipment where the CBE is interjded to
installed. Relevant information on those values shall be made“available to the equipment manufactufer.

alues

Comp

8.3.2

The tqg

remaimns between the/imits given in 7.2.2.

8.4

8.4.1

iance is checked by tests of 9.8.

Ambient air temperature

mperature-rise limijts ‘given in Table 8 are applicable only if the ambient air tempgr

Dielectric properties

Dielectric strength at power frequency

CBEs

shall have adequate dielectric properties at power frequency.

ature

Compliance is checked by the tests of 9.7.1, 9.7.2 and 9.7.3, with samples in new condition.

After the verification of electrical operational capability of 9.11, the CBEs shall withstand the
test of 9.7.3 but at a test voltage 0,75 times the voltage indicated in 9.7.5 and without the

previo

8.4.2

The cl

us humidity treatment of 9.7.1.

Clearances for insulation coordination

earances of CBEs shall satisfy the requirements of insulation coordination.

Compliance shall be checked by measurement of the clearances as specified in 8.1.3, or by

the im

pulse withstand voltage test specified in 9.7.6.
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Requirements for isolating capability of CBEs suitable for isolation are given in K.8.4.2.

8.5

8.5.1

Conditions for automatic operation

Standard time-current zone

IEC 60934:2019 RLV © IEC 2019

The tripping zone (see 3.9.4) is defined by the information given by the manufacturer in his
catalogue (see Annex A). It refers to the reference conditions as specified in 9.2.

NOTE 1 The tripping characteristic of a CBE is intended to ensure adequate protection of the equipment, without
premature operation.

The o
air.

NOTE
more C

The m
ambie
and tq
other

A rep
therm

perating zone or a Cbk shall be stated 1or one CBE without enclosure, mounted

Conditions of temperature and mounting different from the ones stated (type of enclosure, grol
BEs in the same enclosure, etc.)-may can affect the operating zone of a CBE.

anufacturer shall be prepared to make available the characteristicSyrelated to sp

Nt temperatures different from the standard reference ambient temperature of (23
give information on the variation of the tripping characteristicydue to deviation
eference conditions, for example, for mounting in planes other’than vertical.

esentation of the operating zone is given by Figure A.1. For a CBE with th
hl magnetic, magnetic, or hydraulic-magnetic mode of tripping, the manufacture

state the following values:

the
the

test currents indicated in Table 9, as multiples of the rated current-(mi,);
times (tq, ty, tg, ty—ts-and-tg) indicated in_Table 9, where applicable.

Table 9 — Time-current-operating characteristics

in still

ping of

pcified
2) °C,
5 from

Ermal,
shall

Tegt current Initial conditions Time, t Required result
It Cold 2 1lh No tripping
I Imme(_jiat_ely following the <1lh Tripping
non-tripping test
21, Cold 2 <t Tripping
61, Cold 2 t,<t<t, Tripping
mi, b Cold4 tg <t <ty Tripping
Loi Cold @ 0,1s No tripping
l; Cold 2 <0,1s Tripping
aThe term {cold" means without previous loading (see Annex A).
b Opfjonaldest:

NOTE 3 Values for mode of tripping of electronic hybrid CBEs are under consideration.

8.5.2

8.5.2.1

Tripping characteristic

General

The tripping characteristic of a CBE shall be contained within the zone defined in 8.5.1.

NOTE Conditions of temperature and mounting different from those specified in 9.2 may affect the tripping
characteristic of a CBE.
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8.5.2.2 Effect of single-pole loading of a multi-pole CBE on the tripping
characteristic

When a CBE with more than one protected pole is loaded on only one of the protected poles,
starting from cold, it shall trip within the conventional time with a current equal to:

— 1,1 times the conventional tripping current (see 3.3.6), for two-pole CBEs with two
protected poles;

— 1,2 times the conventional tripping current, for three-pole and four-pole CBEs.

The conventional time is 1 h.

Compliance is checked by the test of 9.10.4.

8.5.2.8 Effect of the ambient air temperature on the tripping characteristic

If applicable, the manufacturer shall state the factor by which the ratedccurrent has|to be
increased or reduced if the device is operated at ambient temperatures, deviating frdgm the
referepce value (see 5.2.3).

8.5.3 Operating limits of overvoltage releases

Overvpltage releases are tested at the operating limits indicated’by the manufacturer.
Compliance is checked by the test of 9.11.5.

8.5.4 Operating limits of undervoltage and zete-voltage releases

Underpoltage and zero-voltage releases are“tested at the operating limits accordjng to
Table [10.

Table 10 — Operating limitsof undervoltage and zero-voltage releases
(for AC and DC)

[ype of release Hold Tevel Trip level Reset level 2 Withstand|level
Underyoltage release U>0,749.U, U<0,354.U, U=>0,85U.U, u=114.U,
Zero-vpltage release U>0,74.U, U<0,15.U, U=>0,85U.U, u=114.U,

a8  Fof electrically resetting devices, the threshold operating value.

NoTE |Otherivalues may be agreed upon between manufacturer and user.

The he¢adings of the columns of Table 10 have the following meaning.

— Hold level: the voltage at which or above which a release shall not open automatically.

— Trip level: the voltage at which or below which a release shall open automatically.

— Reset level: the voltage at which or above which a release shall reset when actuated.

— Withstand level: the voltage which a release is capable of withstanding in continuous
service.

Compliance is checked by the tests of 9.11.6.1 and 9.11.6.3.

8.5.5 Electrical endurance of undervoltage releases

The manufacturer shall provide information concerning electrical endurance of undervoltage
releases in his literature.
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Compliance is checked by the test of 9.11.6.2.

8.6  Electrical performance and behaviour at rated short-circuit capacity

A CBE shall be capable of performing an adequate number of operating cycles.
Compliance is checked by the tests of 9.11.

It is required that a CBE be able to make and to break any value of current up to and
including the value corresponding to the rated switching capacity at rated frequency, at a
voltage equal to 105 % (x5 %) of the rated operational voltage and at any power factor not
less tifan the appropriate fower nmit of the range stated in Tables L1 or IZ according|to the
performance.

8.7 Performance under conditional short-circuit current conditions

A CBE shall withstand the stresses due to short-circuit currents when. associated with a
specifled SCPD without manifestations such as emission of flames, (sparks or hot ipnized
gases| which may constitute a risk for the operator or the equipment.

Compliance is checked by the tests of 9.12.

8.8 |Resistance to mechanical shock and impact

A CBE shall have adequate mechanical behaviour se\as to withstand the stresses imjposed
during| installation and use.

Compliance is checked by the test of 9.13 (undéy consideration).

8.9 Resistance to heat

A CBH shall be sufficiently resistant to, heat.
Compliance is checked by the test of 9.14.

8.10 [Resistance to abnermal heat and to fire

Exterrjal parts of a CBE"made of insulating material shall not be likely to ignite and to gpread
fire if|current-carrying parts in its vicinity under fault or overload conditions attain a high
tempefrature.

Compliance js checked by inspection and by the test of 9.15.

8.11 Resistance to tracking

Parts of insulating material retaining in position live parts of CBEs shall be of material
resistant to tracking.

Compliance is checked by inspection and by the test of 9.16.

8.12 Resistance to rusting

Ferrous parts shall be adequately protected against rusting.

Compliance is checked by the test of 9.17.
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Table 11 — Test conditions for electrical performance for CBEs intended
for general use, including inductive circuits

) el o Y ) ’

Test conditions Requirements
Fype
Fest R Fime-of AC bc
Secti concerning | tomethed | Number onen :
behaviour of of-opera- i Test Hme
at operation ting pesitio veltage Test Power Test constant
(see-4-4) cycles s current | factor current e
Rated M 500 15 k, 0,55 k, 2
current
1 S = 20 1=y T to T te
Low b
overloads RJ 50 24, 0.65 24, 3
L et
2 Pabed
switching s 40 60t0-80 | 105U, 64, to 44, to
capacity
R b §:65 3
under-the following conditions:
2
for of IEC 60898, the circuit being calibrated-at |, instead tep =500A to
tep<-500-A | 6f500-A; 3
——multi-pole CBEs-are tested-on-each pole-as-above
at-.,-irstead-of-1-500-A<
capacity R—I-M-S single-poigpaBES-are-tested aceo ding-to 9'1.2.'11'.2 tep =
ten for SHEC-6084%{500-A),-and successively-asspecified
3 _ " 9.12.11.3 of HEC 60898 the circuit being-calibrated-at
tenr
optionaly | DTt i, o to00n| 2106
T .
O O O Y j
A N .Q . E.g 60808,—=a d' SUECESSIVery—as
then-calibrated-at -l
booeE00A | HECE0000
4c. tep>1500-A 4-to6
e 3 s 055, ben 5
d.c. 360
The-npanutacturer—shall-state-the-humber—in-accordance-with-the—classification-of-the—applance,—taken-from-the
e e 00010000 000 0
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Test Type Test conditions Requirements
concerning| according -
behaviour | to method | Number | Time of Test AC DC
Section at of of open | voltage Test Power Test Time
operation opera- | position
ting current | factor current | constant
cycles S
(see 4.5) y ms
Rated M 500 15 I 0,55 I 2
current
a
1 S 20 U, I, to I, to
Low b
overloads R, J 50 21, 0,65 21, 3
M 0,55 2
2 Rated
switching S 40 60to 80 | 1,05U, 61, to 4 | to
capacity
R, J ° 0,65 3
61,° 41,°
61, 41,
0,93
Rhatetd 200 <l < t0 0,98 <l < 2|to 3
short-
3.1 circuit M, S, R, J 3 to 360 1,05 U, | 15004 1000 A
capacity I, 1500 A 1000 A
0,85
<l < 00,9 <lg < 41to 6
3 000 A 3000 A
0,93
enest 105%of | °' | to0,98 - -
thi 9 300 the rated
3.24d L M, S, R, J 2 voltage I
suitability t0360 en
f . upper >61: 0,93 _ _
or use in n
value to 0,98
IT systems 1.2 x|
’ |
a8 The¢ manufacturer shall state the number, in accordance with the classification of the appliance, takejn from
thel preferred values 3 000, 10 000,367000, 50 000, and 100 000.
b Defermined by the time require{ tg*reset the device.
¢ Te$t is covered by section 2\
d  Only relevant for CBEs(marked with 230/400, 120/240, etc.
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Table 12 — Test conditions for electrical performance of CBEs used

in essentially resistive circuits only (see Clause 6, item d)

1to2

4y

}op-<1-000-A

e >1000-A 2-to-3

I>l"|

lCﬂ

1054,

40

The mantfacturer shall state the number in-accordancewith-the classification-of the appliance taken from-the preferred
e ey ctrer—Siarn—State e R e i HhacCorGaR e Wihinte-GasSSincat oo e appahces e o gRepretefea

a—
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Test Type Test conditions Requirements
concerning | according -
behaviour |to method | Number | Time of Test AC DC
' at of of open voltage -
Section operation | opera- | position Test Power Test Time
ting current factor current | constant
cycles S
(see 4.5) y ms
Rated M 500 15 I, 0,95 I, 0
current
a
1 S 20 U, I, to I, to
Low b
overloads R, J 50 21, 1 21, 0,5
0,95 0
Rated
2 switching M, S, R, J 40 60 to 80 | 1,05 U, 61, to 4y to
capacity
b 1 0,5
61,° 41,°
41,
Rated short- 300 61 <l = Lo 2
3.1 CIrC.UIt M, S, R, J 3 to 360 1,05 U, AN 0,93 1 000 A
capacity I, <Uen™ to 0,98 1000 A
3000 A
< Icn 2|to 3
<300 A
Test 195% of 61, 0,95to 1 - -
verifying the 300 the rated
3.2 suitability M, S, R, J 2 to 360 voltage len > 61, - -
for use in IT upper 0,95to 1
systems value 1.2 x 1

¢ Te

t is covered by section 2.

b Defermined by the time required to resetthe device.

d  Only relevant for CBEs marked With 230/400, 120/240, etc.

2  The¢ manufacturer shall state the number, in&tcordance with the classification of the appliance, takejn from
thel preferred values 3 000, 10 000, 30 000550 000 and 100 000.

9 Tests

9.1

9.1.1

Typestests and sequences

TRh€E characteristics of a CBE are verified by means of type tests.

The type tests required by this document are listed in Table 13.
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Table 13 — List of type tests

Tests Subclause
Indelibility of marking 9.3
Reliability of terminals, current-carrying parts and connections 9.4
Reliability of terminals for external conductors 9.5
Protection against electric shock 9.6
Dielectric properties 9.7
Temperature-rise 9.8
28-daytest Q.9
Trippirlg characteristics 9.10
Electrital operational-perfermanee capability 9:11
Conditlonal short-circuit-eapacity current 9.12
Resistpnce to mechanical shock and impact 9.13
Resistance to heat 9.14
Resistpnce to abnormal heat and fire 9.15
Resistpnce to tracking 9.16
Resistpnce to rusting 9.17

Additi
9.1.2
The tdg

Unles
in acl

9.2

The (
(23
or coo

Unles
and is

bnal tests for CBEs suitable for isolation are givefi in K.9.7.7.
For certification purposes type tests are catfied out in test sequences.
st sequences and the number of samples to be submitted are stated in Annex C.

5 otherwise specified, each type test (or sequence of type tests) shall be made on
Pan and new condition.

Test conditions

BE is mounted individually, vertically and in free air at an ambient temperat
P) °C, unless otherwise specified, and is protected against undue external h
ling.

non-mletallic;;enclosure only. In this case, the CBE is mounted in a way correspond

closel

as possible to that in actual use.

CBEs

ire of
eating

5 otherwise specified, the CBE is wired with the appropriate cable specified in Taple 14
mounted’/complete on a metal support unless the device is intended to be used in a

ng as

Unless otherwise specified tests are carried out at the rated frequency £ 5 Hz.

During the tests no maintenance or dismantling of the samples is allowed.

For the tests of 9.8, 9.9 and 9.10 the CBE is connected as follows:

a) the connections are single-core, PVC-insulated copper conductors according to IEC 60227;

b) the test is carried out with single-phase current, with all poles connected in series, except

for

the test according to 9.10.3;

c) the connections are in free air and spaced at not less than the distance between the

ter

minals;
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d) the minimum length of each connection is
— 1 m for cross-sections up to and including 10 mm?;
— 2 m for cross-sections larger than 10 mm?2.

The tightening torques to be applied to the terminal screws are two-thirds of those specified in
Table 15.

Table 14 — Standard cross-sections of copper conductors corresponding
to the rated currents

Standard cross-section
mm?<

P
N
D

P

np

i S

fIN
i
‘¢
LY
¢

>6 >13 | >20 | >25 | >32 | >50 | >63 | =80 [|> 100
Vajues of the rated current
A

13 20 25 32 50 63 80 100 125

9.3 |Test of indelibility of marking

The tgst is made by rubbing the markings by hand for 15 s with @ piece of cotton soakgd with
water fand again for 15 s with a piece of cotton soaked with petroleum spirit.

NOTE 1 The petroleum spirit used is defined as a solvent hexane with a content of aromatics of maximurp 0,1 %
volume| percentage, a kauri-butanol value of 29, an initial boiling-point of approximately 65 °C, a dry-point of
approximately 69 °C and a density of approximately 0,65 g/cm?.

Marking made by impressing, moulding or engraving is not subjected to this test.

After this test the marking shall be easily legible. The marking shall also remain easily legible
after gll the tests of this document. It shallknot be possible to remove labels easily, and|these
shall ghow no curling.

NOTE 4 A revision of this test is under cénsideration.

9.4 |Test of reliability of terminals, current-carrying parts and connections
9.4.1 Screw type andiscrewless terminals

9.4.1.1 General

Compliance with~the requirements of 8.1.5.3 is checked by the insertion of the largest
condugtor, after/the insulation has been removed and the end of the rigid stranded and|of the
flexible conductors have been reshaped. The stripped end of the conductor shall be gble to
enter completely within the terminal without use of undue force.

9.4.1.2 Screw-type terminals

Compliance with the requirements of 8.1.4 is checked by inspection and, for screws and nuts
which are operated when connecting the CBE, by the following test.

The screws and nuts are tightened and loosened

— ten times for screws in engagement with a thread of insulating material (see 8.1.4.2);
— five times in all other cases.

Screws or nuts in engagement with a thread of insulating material are completely removed
and inserted each time.
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The test is made by means of a suitable test screwdriver or spanner applying a torque as

shown

in Table 15.

The screws and nuts shall not be tightened in jerks.

The conductor is moved each time the screw or nut is loosened.

Table 15 — Screw-thread diameter and applied torques

Torque
Nominal diameter of the thread
N m
mm
| I HI

Up to @nd including 2,8 0,2 0,4 0,4
Above|2,8 up to and including 3,0 0,25 0,5 0,5
Above|3,0 up to and including 3,2 0,4 0,6 0,6
Above|3,2 up to and including 3,6 0,6 0,8 0,8
Above|3,6 up to and including 4,1 0,7 12 1,2
Above|4,1 up to and including 4,7 0,8 1,8 1,8
Above|4,7 up to and including 5,3 0,8 2,0 2,0
Above|5,3 up to and including 6,0 1,2 2,5 3,0
Above|6,0 up to and including 8,0 2,25 3,5 6,0
Above|8,0 up to and including 10,0 - 4,0 10,9
Column | applies to screws without heads .ifC"the screw, when tightened, does not prptrude
from the hole, and to other screws which cannot be tightened by means of a screwdrivgr with
a blade wider than the diameter of the screw.

Colunn Il applies to other screws which are tightened by means of a screwdriver.

Column Il applies to screws and nuts which are tightened by means other than a screwdriver.
Wherg a screw has a hexagonal head with a slot for tightening with a screwdriver apd the
valueg in column Il annd-Hll are different, the test is made twice, first applying to the hexagonal
head the torque specified in column Il and then, on another sample, applying the jorque

specif
same,

During

only the test with the screwdriver is made.

ed in column’ Il by means of a screwdriver. If the values in column Il and Ill are the

such 4
impair

the further use of the CBE.

Moreover, enclosures and covers shall not be damaged.

9.4.1.3 Screwless terminals

the test, the screwed connections shall not work loose and there shall be no damage,
WJMWW@MM& at will

Compliance with the requirements of 8.1.5.3 is checked by inspection and, for screwless

termin

als which are operated when connecting the CBE, by the following test.

The terminals are fitted with each type of conductor according to their design that is:

— solid only;

— solid and rigid-stranded;

— solid, rigid-stranded and flexible.


https://iecnorm.com/api/?name=5779a585773b2c2c51814aaa0398f1d3

- 62— IEC 60934:2019 RLV © IEC 2019

Each conductor of the largest cross-section for which the terminal is intended to be used is
inserted and subsequently disconnected.

This test is performed five times.

New conductors are used each time, except for the fifth time, when the conductor used for the
fourth insertion is clamped at the same place. For each insertion, the conductors are either
pushed as far as possible into the terminal or are inserted so that adequate connection is
obvious. After each insertion the conductor is twisted through 90° and subsequently
disconnected. After these tests, the terminals shall not be damaged in such a way as to impair
their further use.

9.4.2 Solder terminations
9.4.2.1 Solderability test

Compliance with the requirements of 8.1.6.1 is checked by the test according to
IEC 60068-2-20, test Ta. If not otherwise specified by the manufacturer -method 1 (solder
bath at 235 °C) is applicable.

9.4.2.2 Resistance to soldering heat

Compliance with the requirements of 8.1.6.2 is checked by ‘applying the test according to
IEC 60068-2-20, test Th. If not otherwise specified by the\manufacturer, method 1B (solder
bath at 350 °C) is applicable.

The splder terminations shall be immersed in thexsolder bath down to a depth of 2/0 mm
to 2,5|mm from the housing of the CBE and shall remain immersed for 5s + 1 s.

After Iﬁe test the solder terminations shall not have worked loose or have been displacdd in a
manng¢r impairing their further use.

Compliance is checked by inspection:

9.4.3 Flat quick-connect male tabs
9.4.3.1 Insertion andwwithdrawal test

Table 16 — Insertion and withdrawal forces

Nominal size Insertic_m force Withd_ra_wal force
maximum minimum
mm N N
23 53 5
4.8 67 9
6,3 80 18
9,5 100 20

Compliance with the requirement of 8.1.7 is checked by using the female connector as shown
in Figure E.14. The male tab shall be slowly and steadily inserted and withdrawn six times at
a rate of travel of approximately 1 mm/s.

The insertion and withdrawal forces shall be within the limits as specified in Table 16.

Insertion and withdrawal force measurements shall be made with any suitable testing device
providing accurate alignment and being capable of holding the reading.
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9.4.3.2 Mechanical push/pull test

An axial force, equal to that shown in Table 17, is applied smoothly once only with a suitable
test apparatus. No damage which could impair further use shall occur to the tab or to the CBE.

Compliance is checked by inspection.

Table 17 — Push/pull force

Nominal size Push/pull forces
mm N
2,8 58
4,8 73
6,3 88
9,5 110

9.5 |Test of reliability of terminals for external conductors (se€.3.12.15)

9.5.1 | Compliance with the requirements of 8.1.5 is checked hy ‘inspection, by the test pf 9.4,
where|a rigid copper conductor having the largest cross-sectional area specified in Tabje 3 is
placed in the terminal (for nominal cross-sectional areas exceeding 6 mm2, a rigid stranded
conduftor is used; for other nominal cross-sectional areas, a solid conductor is used) 4nd by
the tesgts of 9.5.2, 9.5.3 and 9.5.4.

These| last tests are made by means of a suitable test screwdriver or spanner applying a
torqug as shown in Table 15.

9.5.2 | The terminals are fitted with .copper conductors of the smallest and Igrgest
cross-sectional areas specified in Table 3, solid or stranded, whichever is the| more
unfavqurable.

The cpnductor is inserted into-the terminal for the minimum distance prescribed or, where no
distanfe is prescribed, until itjust projects from the far side, and in the position most likely to
assist|the wire to escape.

Screws, if any, are ‘then tightened with a torque equal to two-thirds of that shown [in the
appropriate columnl\of Table 15. Each conductor is then subjected to a pull of the value hown
in Taljle 18. The~pull is applied without jerks, for 1 min, in the direction of the axis |of the
conduftor space.

Table 18 — Pulling forces

Cross-section of conductor Up to Up to Up to Up to Up to Up to
accepted by the terminal 1,5 4 6 10 16 50
mm?
Pull N 40 50 60 80 90 100

During the test, the conductor shall not move noticeably in the terminal.

9.5.3 The terminals are fitted with copper conductors of the smallest and largest cross-
sectional areas specified in Table 3, solid or stranded, whichever is the more unfavourable. If
it is a screw-type terminal, the screws are tightened with a torque equal to two-thirds of that
shown in the appropriate column of Table 15. The terminal screws are then loosened and that
part of the conductors which may have been affected by the terminal is inspected.
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During the test, terminals shall not work loose and there shall be no damage, such as
breakage of screws or damage to the head slots, threads, washers or stirrups, which will
impair the further use of the terminal.

After the test the conductors shall show no undue damage or severed wires.

NOTE Conductors are considered to be unduly damaged if they show deep or sharp indentations.

9.5.4 The terminals are fitted with a rigid stranded copper conductor having the make-up
shown in Table 19.

- ol 1.0 MA L £ pu | & £ +la 'y 4 £ 0O L A
rduic LI = VIARTTUP UT LUTTUULIUTS TUT UTINTT 1TOoL UT J.9.%
Range of nominal cross- Rigid stranded conductor
sections to be clamped - - -
Number of wires Diameter of wires
mm? mm
0,5to15? 7 0,50
0,75t02,52 7 0;67
lto4? 7 0,85
15to62 7 1,04
2,5to0 10 7 1,35
4to 16 7 1,70
10 to 25 7 2,14
16 to 35 19 1,53
25to 50 Under consideration
a If the terminal is intended to clamp-+golid conductors only (see note of Table 3),
the test is not made.

Beforg insertion in the terminal, theswwires of the conductors are suitably reshaped.

The cpnductor is inserted intoxthe terminal until the conductor reaches the bottom pf the
terminfal or just projects from-the far side of the terminal and in the position most likely to
assist|a wire to escape«.The clamping screw or nut, if any, is then tightened with a forque
equal o two-thirds of that'shown in the appropriate column of Table 15.

After the test, no-Wwire of the conductor shall have escaped outside the clamping unit in $uch a
way a$ to reducé.the required creepage distances and clearances.

9.6 [Test.of protection against electric shock

A CBETIs Infended to be used integrated into equipment (for example an appliance). Therefore
this test cannot be carried out on an individual CBE, unless restricted to areas which can be
touched when installed in accordance with the manufacturer's instructions.

The test is made with the standard test finger, Figure 4, on such parts of a CBE which may be
touched when installed. CBEs with screw-type or screwless terminals are fitted with the
conductors of the smallest and largest cross-sectional areas specified in Table 3. The
standard test finger-must shall be so designed that each of the jointed sections can be turned
through an angle of 90° with respect to the axis of the finger, in the same direction only. The
test finger is applied in every possible bending position of a real finger, an electrical contact
indicator being used to show contact with live parts.

It is recommended that a lamp be used for the indication of contact and that the voltage be
not less than 40 V.
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9.7
9.7.1

Test of dielectric properties

Resistance to humidity

9.7.1.1 Preparation of the CBE for test

The test-has-te shall be made on the CBE itself without any enclosure.

If, in special cases, an integral enclosure is used, the inlet openings, if any, are left open; if
knock-outs are provided, one of them is opened.

NOTE

Parts
humid

9.7.1.

The hlumidity treatment is carried out in a humidity cabinet containing™air with a r

humid

The tgmperature of the air in which the sample is placed is maintained within £1 °C

conve

Beforg being placed in the humidity cabinet, the samplelis brought to a temperature be

T and

9.7.1.

The sample is kept in the cabinet for 48 h.

NOTE—
saturats

contact

NOTE
ensurg
thermally insulated.

9.7.1.

After this treatment, the sample shall show no damage within the meaning of this doc
and sk

9.7.2

The term "integral enclosure" means that the CBE cannot function normally without it.

which can be removed without the aid of a tool are removed and subjected
Jty treatment with the main part; spring lids are kept open during this treatmént.

p Test conditions

Jjty maintained between 91 % and 95 %.

nient value T between 20 °C and 30 °C.

T + 4 °C.
B Test procedure
L A relative humidity between 91 % and 95 % can be obtained by placing in the humidity c3

d solution of sodium sulphate (Na,$Q,) or potassium nitrate (KNO,) in water having a sufficient
surface with the air.

b In order to achieve the\specified conditions within the cabinet, it is recommen
P constant circulation ‘of the air inside and, in general, to use a cabinet wH

L Condition.of the CBE after test

all withstand the tests of 9.7.2 and 9.7.3.

Insulation resistance of the main circuit

to the

plative

Df any

tween

binet a
y large

ded to
ich is

Liment

The CBE having been treated as specified in 9.7.1, the insulation resistance is measured 5 s
after application of a DC voltage of approximately 500 V, consecutively as follows:

a) with the CBE in the open position, between each pair of the terminals or terminations
which are electrically connected together when the CBE is in the closed position, on each

po

le in turn;

NOTE 1 This test is not applicable to J-type CBEs without means for manual operation.

b) with the CBE in the closed position, between each pole in turn and the others connected
together; for the test between phases, electronic components connected to the main
circuit may be disconnected during the test;

c) with the CBE in the closed position, between all poles connected together and the frame,
including a metal foil in contact with the outer surface of the internal enclosure of
insulating material, if any;
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tween metal parts of the mechanism and the frame;

e) for a CBE with a metal enclosure having an internal lining of insulating material, between
the frame and a metal foil in contact with the inner surface of the lining of insulating
material, including bushings and similar devices.

The tests a), b) and c¢) are carried out after having connected all auxiliary circuits to the frame.

NOTE 2 The term "frame" includes

— all accessible metal parts and a metal foil in contact with the surfaces of insulating material which are
accessible after installation as for normal use;

- the

surface on which the base of the CBE is mounted, covered if necessary, with metal foil;

— scrdws and other devices for fixing the base to its support;

— scrdws for fixing covers which have to be removed when mounting the CBE, metal parts of operating| means
refefred to in 8.1.2.

If the] CBE is provided with a terminal intended for the interconnection™ of profective

condugtors, this is connected to the frame.

For the measurement according to items a) to e) the metal foil is applied in such a wgy that

the sefaling compound, if any, is effectively tested.

The insulation resistance shall be not less than

- 2 MQfor the measurements according to items a) andb);

— 5 M for the other measurements.

9.7.3 Dielectric strength of the main circuit

After 4@ CBE has passed the tests of 9.7.2,xthe test voltage specified in 9.7.5 is applied for

1 min petween the parts indicated in 9.7.2,

Initially, no more than half the prescribed voltage is applied, then it is raised to the full value

within|5 s.

No flagshover or breakdown shall occur during the test.

Glow dlischarges without\drop in the voltage are neglected.

9.7.4 Dielectrie-strength of the auxiliary circuits

For thpse tests,/the main circuit shall be connected to the frame. The test voltage specified in

9.7.5 ¢hall'be applied for 1 min as follows:

a) belween all the auxiliary circuits which are not normally connected to the main gircuit,
connected together, and the frame of the CBE;

b) where appropriate, between each part of the auxiliary circuits which may be isolated from
the other parts of the auxiliary circuits, and these other parts connected together.

No flashover or breakdown shall occur during the test.

9.7.5

Value of test voltage

The test voltage shall have practically sinusoidal waveform and a frequency between 45 Hz
and 65 Hz.

The values of the test voltage, applied as indicated in items a), b), c), d) and e) of 9.7.2, shall
be in accordance with Table 20.
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The source of the test voltage shall be capable of supplying a short-circuit current of at least

0,2 A.

No overcurrent tripping device of the transformer shall operate when the current in the output

circuit

NOTE

9.7.6

This t
than t

The tégst is carried out on a CBE installed and wired as in normal use, with the in

voltag

The i
front t

- 5
- =3
- 5

The s

Small

is lower than 100 mA.

Table 20 — Test voltages

Rated voltage or working
voltage <50 > 50 > 125 > 250
Vv - <125 < 250 <440

Test voltage for dielectric

strength tests according to
9.7.3 and 9.7.4 a) 500 1000 1500 2 000

\'%

Test voltage for dielectric

strength tests according to
9.7.4 b) 250 500 1000 1 500

\

Test voltages for supplementary or reinforced insulation are under.conSideration.

test

bst is used to prove the adequacy of clearances for insulation coordination, if §
hose specified in Table 1 (see 8.1.3.2.7).

e according to Figure 6 of IEC 60060-1:2010.

npulses are given by a generator producing positive and negative impulses ha
me of 1,2 us and a time to(half-value of 50 us, the tolerance being

% for the peak value;
D % for the front time;
% for the time'to half-value.

oscillations in the impulse are allowed, provided that their amplitude near the p

Test for the verification of insulation coordination by impulse withstand vgltage

maller

pulse

/ing a

hape of the-impulses is adjusted with the CBE under test connected to the impulse
generator. Farthis purpose, appropriate voltage dividers and voltage sensors shall be u

sed.

pak of

the i I el o C O £ 41 ] l
e ImptrSetstesstmat—o o orthepeakvarde:

For oscillations on the first half of the front, amplitudes up to 10 % of the peak value are
allowed.

After the CBE has passed the tests of 9.7.2, the impulse withstand test voltages specified in

Table

21 are applied between the parts indicated in 9.7.2.

A first series of tests is made by applying the impulse withstand test voltage to the phase
pole(s), connected together, and the neutral pole (or path) of the CBE, as applicable.

A second series of tests is made by applying the impulse withstand test voltage between the
metal support, connected to the terminal(s) intended for the protective conductors(s), if any,
and the phase pole(s) and the neutral pole (or path) connected together.
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The impulse voltage shall be applied three times for each polarity at intervals of 1 s minimum.
There shall be no unintentional disruptive discharges during the test.

If, however, only one such disruptive discharge occurs, six additional impulses having the
same polarity as that which caused the disruptive discharge are applied, the connections
being the same as those with which the failure occurred.

No further disruptive discharge shall occur.

NOTE 1 The surge impedance of the test apparatus-sheuld can be 500 Q; a substantial reduction of this value is

under cpnsideration.
NOTE 2 The expression "unintentional disruptive discharge" is used to cover the phenomena assocCiated yith the
failure ¢f insulation under electric stress, which include a drop in the voltage and the flowing of curtent.
NOTE 3 Intentional discharges cover discharges of any incorporated surge arresters.
Table 21 — Impulse withstand test voltages for verification of
insulation coordination
) Applicable impulse voltages (1,2/50 @s pulse) according to
Rated impulse the altitude at which the¢test’is made 2
withstand voltage v
\Y
Sea level P 200 m 500 m 1000 m 2000 m

330 350 350 350 340 33

500 550 540 530 520 50

800 910 900 900 850 80

1 500 1750 1700 1700 1 600 1 540

2 500 2 950 2800 2 800 2 700 2 570

4 000 4 800 4 800 4 700 4 400 4 040

6 000 7 300 7 200 7 000 6 700 6 040
a8  The¢ values are taken from Table 42\0f IEC 60947-1:2007.
b Fof other altitudes the impulse Veltage is determined by interpolation.
9.8 |Test of temperature-rise
9.8.1 Ambient-air temperature
The ambient.air temperature shall be measured during the last quarter of the test perjod by
meang a@f at least two thermometers or thermocouples symmetrically positioned aroqu the
CBE atahout half its height and at a distance of about 1 m from the CRE

The thermometers or thermocouples shall be protected against draughts and radiant heat.

9.8.2 Test procedure

The test shall be made at the reference ambient air temperature as specified in 7.2.1.

A current equal to I, is passed simultaneously through all the poles of the CBE for a period of
time sufficient for the temperature-rise to reach the steady-state value or for the conventional
time, whichever is the longer (but not exceeding 8 h).

In practice, this condition is reached when the variation of the temperature-rise does not
exceed 1 K per hour.
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For a four-pole CBE with three protected poles, the test is first made by passing the specified

curren

t through the three protected poles only.

The test is then repeated by passing the same current through the pole intended for the
connection of the neutral and the nearest protected pole.

During the test the temperature-rises shall not exceed the values shown in Table 8.

If the CBE trips before reaching steady-state thermal conditions (after the conventional time),
the temperatures reached before tripping are recorded.

9.8.3

The tq
fine W
hottes|

Good
be eng

9.8.4

The t
meast
with 9

9.9

The G
rated
condit

The (
auxilia

Immeq

The G
measy

Such
(see 9

Measurement of the temperature of parts

mperature of the different parts referred to in Table 8 shall be measured hy-me
ire thermocouples or by equivalent means at the nearest accessible \pgsition
t spot.

ans of
to the

heat conductivity between the thermocouple and the surface of theypart under tegt shall

ured.

Temperature-rise of a part

bmperature-rise of a part is the difference between the temperature of thi
red in accordance with 9.8.3 and the ambient airteémperature measured in accor
8.1.

28-day test

BE is subjected to 28 cycles, each cycle comprising 21 h with a current equal

ons of 9.2.

BE being in the closed position, the current is established and interrupted
ry switch. During this test.the CBE shall not trip.

iately after the last period of current flowing, the CBE is loaded with the rated cur

red immediately after the conventional time has elapsed.

temperature-rise shall not exceed the value measured in the temperature-ris
.8),byymore than 15 K.

5 part
dance

to the

Current at an open-circuit voltage of.at least 30 V, and 3 h without current under the test

by an

ent.

BE shall not_ trip)within the conventional time. The temperature-rise of the terminpals is

e test

Immediately after this measurement of the temperature-rise the current is steadily increased

within

The C

9.10

9.10.1

5 s to the conventional tripping current.
BE shall trip within the conventional time.

Test of tripping characteristics

General

This test is made to verify that the CBE complies with the requirements of 8.5.1.

Unless otherwise agreed between manufacturer and user the test is only made with the test

curren

ts as specified in Table 9.
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For CBEs calibrated at a reference ambient air temperature other than (23 + 2) °C, the test
shall be made at that other temperature + 2 °C.

9.10.2 Test of time-current characteristic

9.10.2.1 A current equal to the conventional non-tripping current is passed for the
conventional time through all poles, starting from cold (see Table 9).

The CBE shall not trip.

The current is then steadily increased, within 5 s, to the tripping current.

The CBE shall trip within the conventional time.
9.10.2.2 A current equal to 2 I, is passed through all poles, starting from cold:

The (gpening time shall be within the limits t; and t, as stated .by the manufdcturer
(see Higures A.l1a, A.1c and A.1d).

9.10.3 Test of instantaneous tripping (of the magnetic release)

A current |, is passed through all poles, starting from cold.

The CBE shall not trip in a time less than or equal to 04 's.

Following this test, a current I, is passed throughcall'poles, starting from cold.
The CBE shall trip in a time less than 0,1 s.

9.10.4 Test of effect of single-poleloading on the tripping characteristic of multi{pole
CBEs

Compliance is checked by testing the CBE connected in accordance with 9.2, undgr the
conditjons specified in 8.5.2.2.

The CBE shall trip within\the conventional time.

9.10.9 Test of effect of ambient temperature on the tripping characteristic

The JBE is .tested at the minimum and maximum values according to 7.2.2, at a dqurrent
obtained bySmultiplying 2 1,, by the derating or uprating factor stated by the manufactufer for
these temperatures.

The CBE shall trip within the limits t; to t, stated by the manufacturer in accordance with
Table 9.

NOTE For hydraulic-magnetic CBEs derating factors are not applicable. The tripping time limits at temperatures
other than the reference ambient air temperature will be tested according to the values given in the manufacturer’s
literature.

9.11 Verification of electrical operational capability
9.11.1 General requirements
9.11.1.1 General

The tests concerning the verification of the electrical performance are intended to verify that
the CBE is capable of making and breaking the currents corresponding to representative
conditions of use as indicated in 8.6.
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9.11.1

.2 Test conditions

The tests shall be made with the test voltages and test currents as indicated in Table 11 or

Table

12.

The tolerances of the test quantities shall be:

Current:

+5 ¢
o % Voltage: 5 %

Frequency: 5%

The tests shall be made in test circuits as specified by Figure 3, with the current adjusted to

the vdlue specified in Tables 11 or 12, according to the declared performance, by me

resistd

If air-g
reacto

If iron
influern

For A
indica

For D
constg

The C

For dd
shall

9.11.1

The C
Table

The C

NOTE
value.

NOTE 2
carried

rs and reactors in series connected to the load terminals.

ore reactors are used, a resistor taking approximately 0,6 % of the current throu
rs shall be connected in parallel with each reactor.

Lcore reactors are used, the iron power losses of these reactors-shall not apprs
ce the recovery voltage.

C, the current shall have a substantially sine-wave form.and the power factor shall
ed in Table 11 or Table 12, according to the declared performance.

C, the current shall be substantially free of ripples (<5 % effective) and the

BE shall be connected using conductors of,the sizes indicated in Table 14.

e tested with reversed connections:

.3 Test procedure

BE is submitted to the humber of operating cycles with a value of current as indica
11 or Table 12 according to the declared performance.

BE shall be opérated as under intended conditions of use.

Intended‘conditions cover the use at a reference ambient air temperature T different from the s

Inlorder to reduce the number of tests, the test at the reference ambient air temperature T-may,
out/ with agreement of the manufacturer, at the rated current (corresponding to the standard re

ans of

hh the

ciably

be as

e time

nt shall be as indicated in Table 11 or Table 12 according to the declared perforinance.

vices the terminals of which are notiidentified as supply and load, one of the sgmples

ited in

andard

can be
ference

ambien

alr h:mppr::furn)

Each operating cycle shall consist of a making operation followed by a breaking operation.

During each operating cycle, the CBE shall remain open for the time specified in Table 11 or
Table 12. For M-type and S-type CBEs, the time in the ON position shall not exceed 1 s,
unless otherwise agreed upon between manufacturer and user.

For R-

At the

9.11.1

type and J-type CBEs, the ON-time shall be that required to trip the CBE.
end of each operating cycle the fuse F shown in Figure 3 shall not have blown.

.4 Condition of the CBEs after test

Following the tests of 9.11.2, 9.11.3 and 9.11.4.1, the samples shall not show:
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— undue wear;

— discrepancy between the positions of the moving contacts and the corresponding position
of the indicating device;

— damage of the integral enclosure, if any, permitting access to live parts by the test finger
(see 9.6);

— loosening of electrical or mechanical connections;
— seepage of sealing compound, if any.

Moreover, the CBE shall withstand the dielectric strength test according to 9.7.3 at a voltage
of 0,75 times the value prescribed in 9.7.5, without the previous humidity treatment of 9.7.1.

9.11.1.5 Verification of the tripping characteristic after test

9.11.15.1 For a CBE with thermal, thermal-magnetic or hydraulic-magnetic made of tripping,
follow|ng the tests of 9.11.1.3, 9.11.1.4 and 9.11.4.1:

— thg CBE shall not trip when a current of 1,8 I, is passed through allypoles for a time t,
stgrting from cold;

— the CBE shall trip within the time t,, when a current of 2,2 |, iscpassed through all |poles,
stgrting from cold.

9.11.1.5.2 For a CBE with magnetic mode of tripping only, following the tests of 9.11.1.3,

9.11.1{4 and 9.11.4.1:

— the CBE shall not trip when a current of 0,9 |
1,11, is passed.

ni €S passed; it shall trip when a curfent of

9.11.1.5.3 For CBEs with electronic-hybrid made of tripping:

Under|consideration.

9.11.21 Behaviour at rated current.(or under low overloads for R-type and J-type GBESs)

Since |R-type and J-type CBEs.cannot be tripped manually, the tests of these CBEs td carry
out thé breaking operation shall be performed at a low overload.

The tgst conditions shall\be as specified in section 1 of Table 11 or Table 12 according|to the
declared performance.

9.11.3 Behawiaur at rated switching capacity

The tgst conditions shall be as specified in section 2 of Table 11 or Table 12, according]to the
declared_performance.

9.11.4 Behaviour at rated short-circuit capacity
- . | _

9.11.4.1 Short circuit test for CBEs suitable for isolation or CBEs having a rated
short-circuit capacity I, greater than 6 I, for AC or 4 1, for DC

The distance of the grid described in Annex H of IEC 60898-1:2015 shall be in accordance
with the information given in the manufacturer’s literature.

The test conditions shall be as specified in section 3 of Table 11 or Table 12 according to the
declared performance, but with the sequence of operations as stated below, at the rated
short-circuit current assigned to the CBE by the manufacturer.
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The CBE is submitted to the following sequence of operations, at a current specified by the
manufacturer:

a) for

trip-free, cycling trip-free CBEs and J-type CBEs
O-t-CO-t-CO

Cycling trip-free CBEs are tested, the closing command being maintained until the three

breaki

b) for

ng operations are performed;

non trip-free CBEs (see note)
O-t-0-t-0

wh
O
Cd

NOTE
under s

After §

9.11.4.

This 3
applic

Singleg
test in

The in
or Tah

The s4

For th

ere
represents an opening operation;
represents a closing operation followed by an opening operation;

represents the time interval between two subsequent short-circuit-operations
specified as follows:

—  for trip-free CBEs: the time as specified in section 3 of Tables 11 or Table
—  for cycling trip-free and J-type CBEs: the self-resetting/time of the CBE;
—  for non-trip-free CBEs: the time sufficient for enabling the re-closing of the

The testing of non-trip-free CBEs is based on the reasoning that these CBEs are not intended to be
hort-circuit conditions (see 4.8.3).

ach operation, the indicating means shall show(th€ open position of the contacts.

2 Short-circuit test on CBEs for verifyntg their suitability for use in IT sys

ubclause applies only to CBEs accaqrding to section 3.2 of Table 11 or Table
hble.

-pole CBEs and each protectéd pole of multipole CBEs are subjected individual
a circuit the connections of\which are shown in Figure 3a.

hpedance Z1 (see Figure 3a) is adjusted so as to obtain a current as given in T4
le 12, section 3.2.

bquence of operations shall be
O-t-CO

e O operation on the first protected pole the auxiliary switch A is synchronize

and is

| 2;

CBE.

closed

ems

|2, as

y to a

ple 11

- with

respe

t %3 the voltage wave so that the circuit is closed on the point 0° on the wave f

Dr this

operation. For the following O operations on the other protected poles to be tested (see
Clause C.2) this point is shifted each time by 30° with respect to the point on wave of the

previo

us test, with a tolerance of +5°.

Following the test at I, > 6 I, the samples shall not show:

- un

due wear;

— discrepancy between the positions of the moving contacts and the corresponding position

of

the indicating device;

— damage of the integral enclosure, permitting access to live parts by the test finger
(see 9.6);

— loosening of electrical or mechanical connections;

- Se

epage of sealing compound, if any.
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Moreover, the CBE shall withstand the dielectric strength test according to 9.7.3 at a voltage
of 0,75 times the value prescribed in 9.7.5, without the previous humidity treatment of 9.7.1
and the CBE shall trip within the time t,, when a current of 2,2 |, is passed through all poles,
starting from cold.

Following the test at I, = 6 I, the samples shall not show damage of the integral enclosure, if
any, permitting access to live parts by the test finger (see 9.6); the CBE may be inoperable
after the first or second operation. If the result of the first operation is such that the CBE is
rendered inoperable the remaining operation need not be performed.

Moreover, the CBE shall withstand the dielectric strength test according to 9.7.3 at a voltage

f b ") 1 H) (I P ) P H 1 HI Ly - O
(0} 0,7 P LITITS T vVAlutT PreoLTmuTu I I.7. o, WILNTUUL T pProviOus TTUITimuity trcatiticTit Ul :771

9.11.5 Test of overvoltage releases at operating limits

Under|consideration.

9.11. Behaviour of undervoltage and zero-voltage releases
9.11.6.1 Verification of the operating limits of undervoltage and-zero-voltage relgases

The tegst shall be carried out on a new sample. The test condition shall be as specified in
Table |10.

9.11.6.2 Electrical endurance test of undervoltage and zero-voltage release

A CBE with an undervoltage or zero-voltage release shall be tested with the numper of
operaling cycles given in the manufacturer’s literature. Each operating cycle consists of a
makinp operation with the undervoltage or zerg=voltage release energized with rated vgltage,
followed by an automatically breaking operation by switching off the voltage o¢f the
underyoltage or zero-voltage release by aniexternal auxiliary switch.

9.11.6.3 Test of withstand levelsxoPundervoltage and zero-voltage releases

Under|consideration.

9.12 |Conditional short-¢ircuit current tests
9.12.1 General

The test for theverification of the performance under conditional short-circuit durrent
conditjons shdll\be made with an SCPD of the type, rating and characteristics as specified by
the manufacturer of the CBE.

For parfarmance category PC1 the rating of the SCPD shall be at least 15 A

The mounting of the CBE shall be as specified in 9.2.

A grid (or grids) as described in Annex H of IEC 60898-1:2015 shall be placed at a distance
from each arc vent of the CBE, in accordance with the manufacturer’s instructions.

The test circuit shall be set up in accordance with Figure 7, as appropriate.

For calibration the CBE and the SCPD including the connection wires according to Figure 7
shall be replaced by links of negligible impedance.

The test circuit shall be calibrated for the value of the rated conditional short-circuit current
assigned to the CBE by the manufacturer at a current and power factor or time constant in
accordance with Table 22.
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Table 22 — Power factor and time constant of test circuit

Test current I . Power factor Time constant
A (range) ms
AC 300 <1 <1500 0,93 to 0,98
1500<1,,<3000 0,85 to 0,90
DC l.. <1000 2,5+0,5
I, > 1000 501

For testing at currents higher than 3 000 A, reference should be made to 9.12.5 of IEC 60898-1:2015.

After ¢alibration of the test circuit the links of negligible impedance shall be replaced py the
SCPD| and the CBE including the connecting wires according to Figure 7, the ‘CBE|being
connefrted as shown in Figure 7 by means of copper conductors of length_as ‘shown |in the
above|figures and of maximum cross-sectional area corresponding to the rated current|of the
CBE in accordance with Table 3.
9.12.2 Values of test quantities
All thg tests concerning the verification of the rated conditional short-circuit current shall be
performed with the values of current, voltage and power factor'stated by the manufacturgr and
in accprdance with the relevant tables of this document.
The Value of the applied voltage is that which 4s ‘hecessary to produce the spé¢cified
powerftfrequency recovery voltage. The value of thé.power-frequency recovery voltage ip each
phase|shall be equal to a value corresponding to*105 % of the rated operational voltage|of the
CBE ynder test.
9.12.3 Tolerances on test quantities
The tgsts will be taken as valid if the) RMS values recorded in the test report differ frgm the
valueg specified within the following tolerances:

Cyrrent: 2%

Voltage: 5 %, (including power-frequency recovery voltage)

Frequency: +5 %)
9.12. Test proecedure
9.12.4.1 _General
The tgstpfocedure consists of a sequence of operations.

The following symbols are used for defining the sequence of operations:

o
Cco
t

represents an opening operation;
represents a closing operation followed by an opening operation;

represents the time interval between two successive short-circuit operations and is
defined as follows:

— if the SCPD operates: 3 min or the longer time necessary to reclose the CBE;
— if the SCPD does not operate:
e for trip-free and non-trip-free CBEs: 3 min;

o for J-type and cycling trip-free CBE's: the self-resetting time of the device.

The actual value of t shall be stated in the test report.
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The CBE is submitted to the following sequence of operations:

— for trip-free, cycling trip-free and J-type CBEs
O-t-CO-t-CO

— for non-trip-free CBEs

O-t-0-t-0

In the case of single-phase tests the instant of initiation of the short-circuit current for the first
O operation shall be such that a maximum of let-through energy of the SCPD will occur:

— fonrfuses, reference should be made preferably to IEC 60269;
— fon circuit-breakers with energy-limiting properties, the manufacturer should | make

avgilable information regarding the relevant energy limiting properties.
The CBE shall be considered to have passed the test if

— theg earth leakage detection fuse does not open; however the SCPD)may operate;

— thgre is no damage to the integral enclosure, if any, permitting‘access to live parts py the
tegt finger (see 9.6);

— no| melting of the fuse of the grid circuit (see Figure H.3 of IEC 60898-1:2015) occursg;
— forl CBEs of category PC2 tested according to 9.12.4.3, after each operation, the indicating
mgans shall show the open position of the contactst

9.12.42 Verification of the rated conditional shert-circuit current, for performange
category PC1 (l,,c1)

The (BE is submitted to the test sequente as specified in 9.12.4.1 with a test qurrent
corregponding to the rated conditional short-circuit current.

The fpllowing conditions of the CBE after the short-circuit test are considered [to be
accepjable:

— nop-operability after the fitst or second or third operation;

— ingbility to reset;

— ingbility to trip within.the specified limits;

— ingbility to indicate the position of the contacts (open or closed);
— welding of eontacts;

— intprnal.damage within the CBE.

9.12.4.3WVerification of the rated conditional short-circuit current
for performance category PC2 (I,,.,)

Two groups of CBEs (see Tables C.2 and C.3) are submitted to the sequence of operations as
specified in 9.12.4.1, with test currents as specified below:

a) one group with a test current corresponding to the rated conditional short-circuit current;

b) the other group with a test current corresponding to 1,5 times the rated short-circuit
capacity of the CBE (see 8.6).

Following these tests the CBEs shall comply with the conditions specified in 9.12.4.1.

In addition the CBEs shall not show

— discrepancy between the position of the moving contacts and the corresponding position
of the indicating device;
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— seepage of the sealing compound.

Moreover, the CBEs shall withstand the dielectric strength test according to 9.7.3 at a voltage
of 0,75 times the value prescribed in 9.7.5, without previous humidity treatment.

The CBEs shall be considered to have passed the test if, after the test, they comply with
9.11.1.4 and 9.11.1.5.

9.13 Test of resistance to mechanical shock and impact

Under consideration.

9.14 |Tests of resistance to heat

9.14.1 CBEs are kept for 1 h in a heating cabinet at a temperature of (100 + 2)~SC:

During the test they shall not undergo any change impairing their further|use, and slealing
compqund, if any, shall not flow to such an extent that live parts are exposed.

tempefature, there shall be no access to live parts which are,normally not accessible| when
the sgmples are mounted as in normal use, even if the standafd test finger is applied with a
force not exceeding 5 N.

After}he test and after the samples have been allowed to cool dewn to approximatelyl room

After the test, markings shall still be legible.

Discolioration, blisters or a slight displacement:of the sealing compound is disregprded,
provided that safety is not impaired within the nieaning of this document.

9.14.2 External parts of a CBE made .of insulating material, necessary to retain cdrrent-
carryimg parts and parts of the protective circuit in position, are subjected to a ball-preéssure
test by means of the apparatus shown in Figure 5, except that the insulating parts necg¢ssary
to retdin the terminals for protective conductors in a box shall be tested as specified in 9.14.3.

The suirface of the part to be ‘tested is placed in the horizontal position on a steel plate,|and a
steel hall of 5 mm diameter is pressed against this part with a force of 20 N.

The tgst is made in a.heating cabinet at a temperature of (125 £ 2) °C.

After L h, the~bhall is removed from the sample, which is then cooled down within 1D s to
approximatelysroom temperature by immersion in cold water.

The diameter of the impression caused by the ball is measured and shall not exceed 2 nmpim.

9.14.3 External parts of a CBE that are made of insulating material and that are not
necessary to retain current-carrying parts and parts of the protective circuit in position, even
though they are in contact with them, are subjected to a ball-pressure test in accordance
with 9.14.2. This test is made, however, at a temperature of (75 £ 2) °C, or at a temperature
of (40 £ 2) °C plus the highest temperature-rise that was determined for the relevant part
during the test of 9.8, whichever is the higher.

For CBEs calibrated at a reference ambient air temperature other than (23 + 2) °C, the test
shall be made at the upper limit of the ambient air temperature according to 7.2.2 plus the
highest temperature-rise that was determined for the relevant part during the test of 9.8, or at
a temperature of (75 = 2) °C, whichever is the higher.

NOTE 1 For the purpose of the tests of 9.14.2 and 9.14.3, the bases of surface-type CBEs are considered as
external parts.
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NOTE 2 The tests of 9.14.2 and 9.14.3 are not made on parts of ceramic material.

NOTE 3

test is carried out only on one of these parts, according to 9.14.2 or 9.14.3 respectively.

NOTE 4 The revision of this test is under consideration.

9.15

Test of resistance to abnormal heat and to fire

If two or more of the insulating parts referred to in 9.14.2 or 9.14.3 are made of the same material, the

Compliance with the requirements of 8.10 shall be checked by means of a glow-wire test,

which

is performed in accordance with IEC 60695-2-10 under the following conditions:

— for external parts of a CBE made of insulating material necessary to retain current-

ca
te

— fon all other external parts made of insulating material, by the test made at a‘tempe

of

NOTE 1 For the purpose of this test, the bases of surface-type CBEs are considered as external parts.

NOTE 4 The test is not made on parts made of ceramic material.

NOTE
accordi

The g
condit
mater
time t
tested

The tgst is made on one sample.

In cas

The tgst is made by applying the glow-wire once.

The sample shall be positioned during the test in the most unfavourable position

intend

The ti
accou
come

The sample‘isregarded as having passed the glow-wire test if

— there.is no visible flame and no sustained glowing, or

+ Al s £t + i H HE O L +ha + + A
ryimry parto artu parto Ul are prutcuuve wireurt PpUoTLIUTT, gy uare tCot T1imayvu

nperature of (960 = 10) °C;

650 = 10) °C.

If the insulating parts are made of the same material, the test is carried-out only on one of thes
hg to the appropriate glow-wire test temperature.

ow-wire test is applied to ensure that an electrically heat&d test wire under define
ons does not cause ignition of insulating parts or t0) ensure that a part of ins
al which might be ignited by the heated test wire.under defined conditions has a
D burn without spreading fire by flame, burning)parts or droplets falling down frg
part.

e of doubt, the test shall be repeated on two further samples.

led use (with the surface tested in a vertical position).

b of the glow-wire-shall be applied to the specified surface of the test sample taki
Nt the conditions of the intended use under which a heated or glowing elemen
nto contact with the sample.

at a

rature

b parts,

d test
lating
imited
m the

of its

g into
t may

— flames and/or glowing at the sample extinguish within 30 s after the removal of the glow-
wire.

There

shall be no ignition of the tissue paper or scorching of the pinewood board.

NOTE 4 The revision of this test is under consideration.

9.16

Test of resistance to tracking

Compliance with the requirement of 8.11 is checked, for materials other than ceramic, by the
following test.

A flat surface of the part to be tested, if possible at least 15 mm x 15 mm, is placed in the

horizo

ntal position.
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Two electrodes of platinum with the dimensions shown in Figure 6 are placed on the surface
of the sample in the manner shown in this figure, so that the rounded edges are in contact
with the sample over their whole length. The force exerted on the surface by each electrode is
approximately 1 N.

The electrodes are connected to a supply source of substantially sine-wave form of a
frequency between 45 Hz and 65 Hz, at a voltage corresponding to the CTI of the material
(see Table 1), that is 100 V, 400 V or 600 V.

The total impedance of the circuit when the electrodes are short-circuited is adjusted by
means of a variable resistor, so that the current is (1,0 £ 0,1) A, at a power factor between 0,9

d A - Il HY) P H s N | P H H Il } (A ") H H
an 1 AT UVETUUTTTTIUTTIAY, WILIT a UrTpgpPIiryg uime Ul at 1©ast U,o S5, To TTICTuucu 1T uie CITCUIR.

The sprface of the sample is wetted by allowing drops of solution of ammonium/ehlofide in
distillgd water to fall centrally between the electrodes.

The splution has a resistivity of 400 Q.cm at 25 °C, corresponding te a”concentrafion of
approximately 0,1 %.

The dfops have a volume of 20 +8 mm3 and fall from a height of 30 mm to 40 mm.

The time interval between one drop and the next is (30 + 5)(@,

No flashover or breakdown between electrodes shall ‘occur before a total of 50 drogs has
fallen.

NOTE [are should be taken that the electrodes are clean, correctly shaped and cofrectly
positigned before each test is started. ln“case of doubt, the test may be repeajed, if
necespgary on a new set of samples.

9.17 |Test of resistance to rusting

Any drease is removed fropithe parts to be tested, by immersion in a cold chgmical
degreaser such as refined petral, for 10 min; the parts are then immersed for 10 min in 4 10 %
solutign of ammonium chlétide in water at a temperature of (20 £ 5) °C.

Withowit drying, but ‘after shaking off any drops, the parts are placed for 10 min in [a box
contaiping air saturated with moisture, at a temperature of (20 + 5) °C.

After fthe parts” have been dried for 10 min in a heating cabinet at a temperatyire of
(100 4 5), 2C;their surface shall show no signs of rust.

Traces of rust on sharp edges and any yellowish film removable by rubbing are ignored.

For small springs and the like and for inaccessible parts exposed to abrasion a layer of
grease may provide sufficient protection against rusting.

Such parts are only subjected to the test if there is a doubt as to the effectiveness of the
grease film, and the test is then made without previous removal of the grease.

NoTFE When using the liquid specified for the test, adequate precautions should be taken to
prevent inhalation of the vapour.
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IEC

Figure 1 — Thread-forming screw

’\—rmmm\

CEE

IEC

Figure 2 — Thread-cutting screw
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Key

z, 71
R, R1

resistors, drawing a current of 10 A per phase
enclosure or support
auxiliary switch synchronized with respect to the voltage wave

R1 R2 F
=] { k t i 1 E
Z ? Z1
o——1 G ¢
1T —
o— o1l o
Figure 3a — Single pole CBE
p { I t 1 1 £
z o ZA
——1——-' / I —|
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IEC
Figure 3b — Two-pole CBE
R2 F
o { - = 3
E
Z1
— "} o T 6 /thﬁ {:‘_ZT
e 50} o AT ]
S | S e
"
R1] |R1] | R1
EC
Figure 3c — Three-pole CBE or three single-pole (non-linked) CBEs
R2 F
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E
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Z /i_' 41
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Z | - 41
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G
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R1 R1 R1
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Figure 3d — Four-pole CBE
supply source
neutral
impedance for adjusting the prospective current to the rated short-circuit capacity
impedance for adjusting the test currents to values lower than the rated short-circuit capacity
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negligible impedance connection for test-circuit calibration
resistor 0,5 Q

copper wire (diameter 0,1 mm, length 50 mm)

selector switch

Figure 3 — Test circuits for overcurrent tests of CBEs
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Dimensions in millimetres

180

Section

75

Stop plate

Part 3

Toleran|

on g

ngles: 7(1)0,

on ljnear dimensions:

up tp 25 mm:

0
0,05

ovef 25 mm: £0,2

Material

Cylindrical

Section C-C

Detail X
(Example)

View on back side

@

ces on dimensions without'specific tolerance:

Part 1

IEC

ofvfinger: for example heat-treated steel

NOTE 1 Both joints of this finger may be bent through an angle of 90° *180, but in one and the same direction.

NOTE 2 Using the pin and groove solution is only one of the possible approaches in order to limit the bending
angle to 90°. For this reason, dimensions and tolerances of these details are not given in the drawing. The actual
design-must ensures a 90° bending angle with a 0° to +10° tolerance.

Figure 4 — Standard test finger (see IEC 60529)
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Dimensions in millimetres

Figure 5 — Ball pressure apparatus

Dimensions in millimetres

60°
4 +|0'1 Electrode
/ ! )<Sample
2 +0,1
30°

Slightly rounded edge

50,1 _.” 0,15 0,05
—_— la—

IEC

Figure 6 — Arrangements and dimensions of the electrodes for the tracking tept
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Figure 7a — Single pole CBE
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Figure 7b — Two-pole CBE
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Figure 7c — Three-pole CBE or three single-pé@le (non-linked) CBEs
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Figure 7d — Four-pole CBE
Key
S supply. source
z impedance for adjusting the prospective current to the rated conditional short-circuit current
R1 resistor, drawing a current of 10 A per phase
R2 ICO;OtUI, C,S ?
E support of enclosure
A auxiliary switch synchronized with respect to the voltage wave
G1 connection of negligible impedance for calibration of the test circuit
F copper wire (diameter 0,1 mm, length 50 mm)
W1, W2 wires of length of 0,75 m each and of a cross-sectional area based on rating of SCPD
W3 wires of length of 0,75 m each and of a cross-sectional area based on rating of CBE
P1 selector switch
G2 connection of negligible impedance

Figure 7 — Test circuits for verification of the conditional short-circuit current
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Annex A
(normative)

Time-current zone (see 9.10 and Table 9)

See Figure A.1.

IEC IEC
Figure A.1la — Thermal mode only Figure A.1b — Magnetic mode only
LIEC IEC
Figure A.1c — Thermal magnetic mode Figure A.1d — Hydraulic-magnetic mode
Key
t,... t, times, to be stated by the manufacturer I rated current
t; instantaneous tripping time l; instantaneous tripping current

| . instantaneous non-tripping current
| conventional non-tripping current

I conventional tripping current

Figure A.1 — Time-current zone
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Annex B
(normative)

Determination of clearances and creepage distances

In determining clearances and creepage distances, it is recommended that the following

points

be considered.

If a clearance or creepage distance is influenced by one or more metal parts, the sum of the
sections should have at least the prescribed minimum value.

Individ

- 0,2

- 0,8

should

In det

- ngoves at least 1 mm wide and 1 mm deep should be measared along their contour

dig

— rid
- rid

The a
— Fig
dig
- Fig
— Fg
ing
— Fig
fix

ual sections less than

mm in length for pollution degree 2, or
mm in length for pollution degree 3

not be taken into consideration in the calculation of the total length’of clearances|

brmining a creepage distance:

oves having any dimension less than these dimensians should be neglected and
tance only measured;

pes less than 1 mm high should be neglected;
ges at least 1 mm high

insulating material (for instance by moulding, welding or cementing);

along the profile of ridge, if the ridges are not integral parts of a compon
insulating material.

bplication of the foregoing:recommendations is illustrated by Figures B.1la to B.1j:
ures B.1a, B.1b and B.1lc indicate the inclusion or exclusion of a groove in a cre
tance;

Lires B.1d and B.1e indicate the inclusion or exclusion of a ridge in a creepage dis

ure B.1f indicates the consideration of the joint when the ridge is formed by an in
ulating pafrier, the outside profile of which is longer than the length of the joint;

ures-Blg, B.1h, B.1li and B.1j illustrate how to determine the creepage dista
ng’ means situated in recesses in the surface of insulating parts.

direct

should be measured along their contouty if they are integral parts of a component of

should be measured along the .shorter of the two following paths: along the joint or

bnt of

epage

tance;
serted

hce to
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Dimensions in millimetres
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Figure B.le
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Figure B.1d
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Figure B.1f
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Figure B.1g
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Figure B.1lh
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Figure B.1i Figure B.1j
A insulating material
C conducting part
F creepage distance
Figure B.1 — lllustrations of the application of the recommendations

for creepage distances
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Annex C
(normative)

Test sequences and number of samples
to be submitted for certification purposes

Test sequences

The tests are made according to Table C.1 of this annex, where the tests in each sequence, A

to E, are carried out in the order indicated. If values for I, and/or |.., are assigned by the
manuffacturer the test sequences F and/or G are carried out in addition.
Table C.1 — Test sequences
Test pequence Clause or Test (or inspection)
subclause
A 6 Marking
8.1 Mechanical design
8.1.1 General
8.1.2 Mechanism
8.1.3 Clearances and creepage distances
9.3 Indelibility of marking
9.4 Reliability of terminals, current-carfying parts and connections
9.5 Reliability of terminals for external conductors
9.6 Protection against electric shock
9.14 Resistance to heat
9.15 Resistance to abnormal-heat and to fire
9.17 Resistance to rusting
B 9.7 Dielectric propertigs
9.7.1 Resistance to humidity
9.7.2 Insulation\resistance of main circuit
9.7.3 Dieleg¢tric strength of main circuit
9.7.4 Dielectric strength of auxiliary circuits
9.7.6 Impulse withstand voltage, if necessary
K.9.7.7 Test of suitability for isolation, if applicable
9.8 Temperature-rise
9.9 28-day test
9.16 Resistance to tracking
C 9.10 Tripping characteristics
9.11.2 Behaviour at rated current
9.11.1.4 Condition of the CBE after test
9.11.1.5 Verification of tripping characteristic after test
D 9.10.2.2 Time-current characteristic
9.11.3 Behaviour at rated switching capacity
9.11.1.4 Condition of the CBE after test
9.11.1.5 Verification of tripping characteristic after test
E 9.10.2.2 Time-current characteristic
(optional) 9.11.4.1 Behavieurunder Short circuit test for CBEs suitable for isolation or CBEs
having a rated short-circuit capacity 1, greater than 6 1 for AC or 4 1_for DC
9.11.1.4 Condition of the CBE after test
K.9.7.7.2 Verification of leakage currents, if applicable
9.11.1.5 Verification of tripping characteristic after test
F 9.10.2.2 Time-current characteristic
9.12.4.2 Rated conditional short-circuit current for performance category PC 1 (I__,)
9.10.2.2 Time-current characteristics
G 9.12.4.3 Rated conditional short-circuit current for performance category PC 2 (1 _.,)
. ) 9.11.1.4 Con_d_ltlo_n of the CBE after test _ _
K.9.7.7.2 Verification of leakage currents, if applicable
9.11.1.5 Verification of tripping characteristic after test
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C.2 Number of samples to be submitted for full test procedure

If a single type of CBE is submitted for test, the number of samples to be submitted to the
different test series shall be as indicated in Table C.2, where the minimum performance
criteria are also indicated.

If all samples submitted according to the second column of Table C.2 pass the tests,
compliance with the standard is proved. If only the minimum number given in the third column
passes the test, additional samples, as shown in the fourth column, shall be tested and all
shall then satisfactorily complete the test sequence.

For a |[CBE having more than one rated current, two separate sets of the same CBE sllall be
submifted to each series: one set at the maximum rated current, and the other at the mifimum
rated gurrent.

Table C.2 — Number of samples for full test procedure

Test spquence Number of Minimum number of samples Number ofysamples for repgated

samples which shall pass the test tests @

A 1 1 -

B 3 2 3

C 3 2 3

D 3 2 3

E b 3 2 3

F 3 2 3

G 2x3 2.%2 2x3

2 In ¢ase of repeated tests, all test results shall be\acceptable.

b Adflitional set of samples for verification of uifability of CBE for use in IT systems.

C.3 | Number of samples-to-be submitted for simplified test procedure in c@se
of submitting simultaneously a series of CBEs of the same basic desijgn

If a sqries of CBEs of the same basic design is submitted for test, the number of samples to
be teqted may be reduced according to Table C.3. CBEs are considered to be of the[same
basic flesign if

a) alll parts ‘are the same, except those that have to be different because of a different
chent rating. For many designs, such differing parts are, for instance bimetals, coifs and

connections between these parts;

b) only the shape of the housing differs;

c) multi-pole CBEs are either composed of single-pole CBEs or are built up from the same
components as the single-pole CBEs, having the same overall dimensions per pole;

d) the omission of parts belonging for instance to auxiliary or control circuits obviously does
not influence the performance;

e) only the terminations differ. If appropriate, CBEs may be subjected to the temperature-rise
test (see 9.8).


https://iecnorm.com/api/?name=5779a585773b2c2c51814aaa0398f1d3

IEC 60934:2019 RLV © IEC 2019

— 91 -

Table C.3 — Reduction of samples for simplified test procedure

sulpjected to the tests of 9.5.

i Adflitional set of samples with maximurJdting for verification of suitability of CBE for use in IT systemg.

Sequence Number of samples as the function of the number of poles 2
of tests
1pole?® 2 pole ¢ 3 pole 4 pole d
N 1 max. rating 1 max. rating 1 max. rating 1 max. rating
1 min. rating
3 max. rating 3 max. rating ¢ 3 max. rating f 3 max. rating
3 max. rating 3 max. rating © 3 max. rating f 3 max. rating
3 max. rating 3 max. rating 3 max. rating 3 max. rating
o STTaxTatity STTax—Tatity STTax—Tatity STTax—Tatity
: 3 min. rating 3 min. rating 3 min. rating 3 min. rating
o 3 max. rating 3 max. rating 3 max. rating 3 max. rating
3 min. rating 3 min. rating 3 min. rating 3.min. rating
Go 2 x 3 max. rating 2 x 3 max. rating 2 x 3 max. rating 2 3 max. ratijg
2 x 3 min. rating 2 x 3 min. rating 2 x 3 min. rating 2 x 3 min. rating
a |If g test is to be repeated according to the minimum performance criteria of Clause C.2, a new set of sgmples
is ysed for the relevant test sequence. The results of the repeated tests shall be’acceptable.
b If dnly the multi-pole CBEs are submitted, this column shall also apply t6,thé set of samples with the sinallest
nuinber of poles.
¢ Algo applicable to CBEs with 1 protected pole and a neutral pole,
4 Aldo applicable to CBEs with 3 protected poles and a neutral gale.
€  This test shall be omitted in cases where 3-pole or 4-pole-CBEs are tested.
f This test shall be omitted in cases where 4-pole CBEs aré-tested.
9 If donsidered appropriate, taking into account the lifitation of the short-circuit current due to the internal CBE
impedance, an intermediate rating may be tested, instead of the minimum rating.
P WHen multi-pole CBEs are submitted, a maximum of four screw-type terminals for external conductgrs are
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Annex D
(normative)

Correspondence between ISO and AWG copper conductors

See Table D.1.

Table D.1 — Correspondence between ISO and AWG conductor cross-sections

ISO size @ AWG P
mm Size Cross-section
mm?
1 18 0,82
1,5 16 1,3
2,5 14 2,1
4 12 33
6 10 53
10 8 8,4
16 6 13,3
25 3 26,7
35 2 33,6
50 0 53,5
NOTE 1 2 In general, ISO sizes appl¥y.
NOFE2b On request of the manufacturer, AWG sizes may be used.
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Annex E
(normative)

Examples of terminals

Some examples of designs of terminals are given in Figures E.1 to E.14. The conductor

location shall have a diameter suitable for accepting solid rigid conductors and a cross-
sectional area suitable for accepting rigid stranded conductors (see 8.1.5).

an mR
\ \
| / |
| A
= =
| A ;
| 77

IEC
Figure E.1la — Terminals with stirrup

3
7
3

e

_ T<4
+ =

g Tr)k

\

7

|

A\

EC
Figure E.1b — Terminals without Figure E.1c — Terminals with
pressure plate pressure plate
The pa

t of the terminal containing the(threaded hole and the part of the terminal against which the cond|
clampegl by the screw may be two separate parts, as in the case of a terminal provided with a stirrup.

uctor is

Figure E.1 — Examples of pillar terminals
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Optional B

—— Optional
|

\ | Optional C Optional

N
LT
b IEC

A
IEC
Figure E.2a — Screw terminals
Screw rjot requiring washer or clamping plate Screw.requiring washer, clamping plate
or anti-spread device
B . i
Optional Optional

7 ‘ g !
, ~ | \ w 1
N ; } \\ /7 : -

N4 2!

o]\
E A IEC A IEC

FigureE.2b — Stud terminals
fixedl part

washer or clamping plate

antifspread device

confluctor space

m o O @® »

stud

The paft which retains the conductor in position may be of insulating material, provided the pressure necegsary to
clamp theonductor is not transmitted through the insulating material.

Figure E.2 — Examples of screw terminals and stud terminals
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sadflle
fixefl part

stug

o 0O w >

confluctor space

The twq faces of the saddle may be of different shapes to accommodate conductors offeither small or larg¢ cross-
sectiongl area, by inverting the saddle.

The terfinals may have more than two clamping screws or studs.

Figure E.3 — Examples of saddle terminals

A A

N < N

w |
B Y =

=+ N
g = 9
IEC
A locKing means
B cable lug or bar
E fixedl part
F  stug
g distance

For thig type~of, terminal, a spring washer or equally effective locking means shall be provided and the [surface
within the elamping area shall be smooth.

For certain types of equipment, the Use of ug terminals of sizes smaller than that required 1S allowed.

Figure E.4 — Examples of lug terminals
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Screwless-type terminal with indirect pressure

Screwless-type terminal with direct pressure

Screwless-type terminal with actuating element

IEC

Figure E.5 — Examples of screwless terminals
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The dimensions for the flat quick-connect male tabs in Figures E.6 to E.13 are given in 8.1.7.

Dimensions in millimetres

A B
- E .  E
L. A
i = 1,14 min.
— |-—————————————
A45°(3PDFOX-) A45°(approx.) -
A
[ \ A
a) ! ra) —
\ Centre of detent Y
Y
% Centre of detent Optional shoulder/

o

> A

A Alternative bevel

Y Centre of detent

.

IEC

NOTE1 Bevel A of 45° need not be a straight line if it is within the confines shown.
NOTEZ Dimension‘lsis not specified and may vary according to the application (for example fixing).

NOTFE-3 Dimension C of tabs may be produced from more than one layer of material provided that the resulting tab
compligs in all respects with the requirements of this document.

i tha l Hudi | ad fiha tah | i ibl
A radius-en e longitudinal edge o e tab-ispermissible-

NOTE4 The sketches are not intended to govern the design except with regard to the dimensions shown.

NOTE-5 The thickness C of the male tab may vary beyond Q or beyond B + 1,14 mm.

NOTE-6 All portions of the tabs shall be flat and free of burrs or raised plateaux, except that there may be a raised
plateau over the thickness of 0,025 mm per side, in the area defined by a line surrounding the detent and distant

from it by 1,3 mm.

Figure E.6 — Dimensions of male tabs
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Dimensions in millimetres

0,076 min.

=X 1
' 7 Radius
$ JEh)
i N VN4
G
. ] 0,076 min.
Section X-X IEC

The detent shall be located within 0,076 mm of the centre-line of the tab.

Figure E.7 — Dimensions of round dimple detents of male tabs(see Figure E.6

Dimensions in millimetres

-y - =0,076 min.
) =
z Radi
2% adius
= [2] "
L] )
4%
N 0,076 min.
Py .
Section Y-Y IEC

The detent shall be located within 0,43 mm of the centre-line of the tab.

Figure E.8 — Dimengsions of rectangular dimple detents of male tabs (see Figure E.6)

Dimensions in millimetres

=z
/7 7
SEEECER =
%
=7 Section Z-Z

IEC

The detent shall be located within 0,076 mm of the centre-line of the tab.

Figure E.9 — Dimensions of hole detents of male tabs (see Figure E.6)


https://iecnorm.com/api/?name=5779a585773b2c2c51814aaa0398f1d3

IEC 60934:2019 RLV © IEC 2019 -99 -

IEC

Figure E.10 — Dimensions of male tabs

S ) L= T

» S I B N, -
IEC
Figure-E.11 — Dimensions of male tabs
K
. i
E‘ ““““ - W A /% f
R
.’éw
Y RN S I —— RN —

IEC

Figure E.12 — Dimensions of male tabs
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c1=c2 F2

F2

Bl

B2

Al
E2
El

D2
D1

IEC

Figlure E.13 — Dimensions of male tabs for two different sizes of female connectprs
(see 8.1.7.1)
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B3
| N—

Outline of the female connector

Dimensions in millimetres

NOTE ]
dimens
tab and
NOTE 4
the perf

NOTE]
visible

NOTEA

IEC

L For determining female connector dimensions varying from B3 and L2, it is necessary to refer to
ons in order to ensure that in the most onerous conditions the engagement (and“detent if fitted) 4
female connector is correct.

L If a detent is provided, dimension X is at the manufacturer's discretion jn order to meet the requiren
ormance clauses.

l Female connectors should be so designed that undue insertion of the conductor into the crimping
r prevented by a stop in order to avoid any interference between ‘the conductor and a fully inserted

L The sketches are not intended to govern the design except\as regards the dimensions shown.

the tab
etween

ents of

area is
ab.

Dimensions of female connector

Tab size mm in

B3 max L2 max B3 max L2 max
2,8x0,5 3,8 2,3 0,150 0,091
2,8x0,8 3,8 2,3 0,150 0,091
4,8x0,8 62 2,9 0,244 0,114
6,3 x0,8 7,8 3,5 0,307 0,138
9,5x1,2 11,1 4,0 0,437 0,157

Figure E.14 — Dimensions of female connectors for male tabs
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Annex F
(informative)

Coordination between a CBE and a short-circuit protective device (SCPD)

F.1

associated in the same circuit

lntroduction General

In most applications, CBEs are part of an electrical system in which two or more overcurrent

protec

tive devices are associated in the same circuit.

It is thlerefore necessary to consider the aspects of system coordination, such as:

a) bal
b) dig

Annex
discrir

Back-
locatid

If a rg
switch

In m4g
short-

It is thi
curren

Ck-up protection;
crimination.

F deals mainly with back-up protection, but also givesyguidance conc
hination.

Ip protection becomes necessary whenever the prospegétive short-circuit current
n of the CBE exceeds the rated short-circuit capacity 6f the CBE.

ited short-circuit capacity (see 5.2.7) is not asSighed by the manufacturer, the
ing capacity (see 5.2.5) shall be used instead_of the rated short-circuit capacity.

lIny locations the prospective short-cireuit current is likely to exceed the
Circuit capacity (or the rated switching c¢apacity, where applicable), of the CBE.

erefore required that, unless CBEs‘are capable of reliably breaking the prospectiv|
t, appropriate back-up protection shall be provided as an integral part of the equi

or shdll be specified in the manufacturer's instructions.

If the
requir
verifie

Annex
co-ord

It alsd

maximum fault current) exceeds the rated short-circuit capacity of the CB

d.

F gives guidance indicating how, on the basis of desk studies and/or
ination may-be achieved.

pravides guidance on the type of information which should be made available

prospTctive user.

erning

at the

rated

rated

e fault
pment

F, the

bments can only beysatisfied if proper coordination between the CBE and the SCPD is

tests,

to the

F.2

Seoepe Overview

Annex F gives guidance on the coordination between a CBE and a SCPD which may be either

a fuse

or a circuit-breaker.

It states

— the general requirements for the coordination of a CBE with its associated SCPD;

— the requirements for the back-up protection of a CBE by a fuse or a circuit-breaker;

— the association of a CBE and an SCPD for which, under certain conditions, discrimination
and/or back-up protection may be verified by desk study;

— the methods to be used for the verification of coordination by desk study;
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— the tests intended to verify that the conditions for coordination have been met.

F.3

F.3.1

General requirements for co-ordination of a CBE with an associated SCPD

General considerations

A CBE connected in series with a SCPD will interrupt a short-circuit current up to the
selectivity limit current Ig without the aid of the SCPD.

For currents higher than lg, the CBE with its associated SCPD shall safely operate at all
values of overcurrent up to the conditional short-circuit current I,,..

For b4

a) If the value of the prospective fault current at the point of installation is less‘than thg

with the requirements of F.3.2 and F.3.3.

sh

for
b) If

sh
F.3.2
F.3.2.

ck-up protection, the following considerations apply.

Drt-circuit capacity of the CBE, it may be assumed that the SCPD is_only in the
considerations other than those of back-up protection.

he value of the prospective fault current at the point of installation exceeds the
Drt-circuit capacity of the CBE, the SCPD shall be so selected{as to ensure comg

Requirements concerning back-up protection

L General behaviour

rated
circuit

rated
liance

For ajl values of overcurrent exceeding lg, up_%@ ‘and including the rated conditional

short-
the C
manife
perfor
Comp

F.3.2.

The tg
alone

F.3.3
For al

curren
furthe

F.3.4

Circuit current assigned to the CBE with its associated SCPD, the making opera
BE as well as the breaking operation of the“association shall not give rise to e
stations which would endanger the opefator or constitute a risk of fire. For CH
mance category 2, the association shall*be such that the CBE remains fit for furthe
iance is checked by the relevant tests of 9.12.

p Take-over current

ke-over current lg shall-be“not greater than the rated short-circuit capacity of th
Ig < lepn)-

Requirements concerning discrimination

| values of.overcurrent up to the selectivity limit current Ig, the CBE shall bre
t without<eausing a back-up circuit-breaker to open or impairing a back-up fu
use.

Required information

ion of
ternal
BEs of
r use.

p CBE

hk the
se for

The verification of coordinated short-circuit protection requires information on the performance of
the CBE as well as the SCPD. This information comprises the following.

For the CBE:

— type and rating;

— the operating characteristic;

— the 12t withstand capacity;

— the rated short-circuit capacity |

cn’

— the rated conditional short-circuit current I, (see 5.2.6);

— the current at which electrodynamic contact separation can occur;

— the current at which welding of contacts can occur.
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Where the SCPD is a circuit-breaker:

type and rating of the circuit-breaker;

energy-limiting class, if available and applicable;

the operating characteristics of the circuit-breaker;

NOTE This information includes the instantaneous tripping current I;.

the non-tripping values of the time/current-operating characteristics of the circuit-breaker;

the rated short-circuit capacity of the circuit-breaker.

Reference should be made to the relevant IEC standard.

Wherg the SCPD is a fuse:

— tyge and rating of the fuse;

— th¢ operating characteristic;

— the pre-arcing characteristic;

— the rated breaking capacity of the fuse.

Refergnce should be made to IEC 60269.

F.4 | Verification of coordination

F.4.1 General considerations including the conditions for verification by desk qtudy

If the| required information according to F.3;4"is available, coordination can, for|some

assoclations, be determined by comparison @f.the individual characteristics, provided the CBE

incorpjorates only overload protection and satisfies, in addition, the following two conditigns:

a) the prospective short-circuit current-does not exceed 1 500 A;

b) elgctrodynamic contact separation and contact welding do not occur at currents up|to the
rard conditional short-circuittcurrent Iyc.

An example of an association for which coordination can be verified by desk study is shpwn in

Figurg F.1.

For the verification, of“short-circuit coordination, where applicable, it is recommended fo use

12t characteristics tather than the time/current characteristic.

NOTE |At present, some relevant characteristics may not be available, because the standards do not spedify how

they shpuld bejevaluated. An example is given in F.3.2.1.

For same—assectations—ndividual-characteristies—may—be—-avattable—butseme—may—neot allow

L d
prediction of the behaviour of the association. The series connection of two magnetic
circuit-breakers of comparable instantaneous trip times may serve as an example. Such an
association will allow prediction of the range of discrimination by desk study, but will not
permit verification of the conditional short-circuit current without tests.

F.4.2 Verification of discrimination

F.4.2.1 Verification of discrimination by desk study

For certain associations, discrimination can be verified by superimposing the relevant
characteristics, drawn to the same scale. Examples are shown in

Figure F.1 for a thermally operated CBE backed up by a thermal-magnetic circuit-breaker;

Figure F.2 for a thermally operated CBE, backed up by a fuse;


https://iecnorm.com/api/?name=5779a585773b2c2c51814aaa0398f1d3

IEC 60934:2019 RLV © IEC 2019 - 105 -

— Figure F.3 for a thermal-magnetic CBE, backed up by a thermal-magnetic circuit-breaker;
— Figure F.4 for a hydraulic-magnetic CBE, backed up by a thermal-magnetic circuit-breaker;

— Figure F.5 for a thermally operated CBE backed up by a hydraulic-magnetic circuit-breaker.

For some associations, discrimination can not be verified at present by desk study, because
the required non-operating characteristic of the back-up circuit-breaker (= unlatching
characteristic) is not available. This refers to an association of an energy-limiting CBE with a
conventional thermal-magnetic back-up circuit-breaker.

The curves of the tripping characteristics made available by the manufacturers presently state
the limits of actual time which may elapse until the current is interrupted. These curves are
referrgd to the prospective short-circuit current.

The rgquired curve should show the response of the back-up circuit-breaker to cufrent pulses
shortegr than a half-wave and differing from the sinusoidal shape. Such cur/es are jhot at
presemt standardized. The use of the curves presently provided by the manufacturer [of the
back-dp circuit-breakers would lead to wrong conclusions. Figure F.6 gives an example.

F.4.2.p Verification of discrimination by tests

This gpplies to some associations of CBEs with back-up «circtit-breakers as mentioped in
F.3.2.1. It does not apply to associations of CBEs with fuses,(where the pre-arcing characferistic
of the[fuse is available.

Verifigation by tests is necessary when the conditions described' in F.3.1 are not sa]isfied.

F.4.2.8 Verification of Ig

Tests [for the verification of Ig shall be carried out in accordance with 9.12, except that
the sequence of operations at each test current shall be O-t-O and the power factor shall be
0,6 + [0,05. The test shall be repeated with: higher test currents until tripping of the back-up
circuittbreaker occurs. The highest valueZof the test current for which tripping of the back-up
circuittbreaker did not occur is the selectivity limit current Ig.

One spquence of tests shall be:repeated on the association with this current.

F.4.3 Verification of coordinated back-up protection

F.4.3.1 Verification-of coordinated back-up protection by desk study
a) For CBEs of perfoermance category 1 (PC1: see 5.2.6.2)

Cdmpliancenwith the requirements of F.3.2.2 is not relevant, since the verificatior] of Ig
requires<tests in accordance with F.4.3.2.

b) For €BEs of performance category 2 (PC2: see 5.2.6.3)

C 3T ;
conditions of F.3.1 are satisfied and the information as listed below is available:

— operating characteristic of the CBE;

— operating characteristic of the SCPD;

— rated short-circuit capacity or, where relevant, rated switching capacity of the CBE;
— maximum 12t value which the CBE can withstand;

— peak current, up to which contact welding will not occur;

— peak current, up to which electrodynamic contact separation will not occur.

[llustrations are given in Clause F.5.
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F.4.3.2 Verification of coordinated back-up protection by tests

Compliance with the requirements of F.2.2 can be verified by the conditional short-circuit
current tests in accordance with 9.12.

NOTE Subclause 9.12 states the different criteria of acceptance for the performance categories PC1 and PC2.

NoTE The initial verification of compliance with the requirement I; < I (see F.2.2.2)-has—te
shall be effected by desk study.

F.5 Examples of verification of coordination by desk study

In Clduse F.5 illustrative examples are given to show for which associations of\ CBE and
SCPD| coordination may or may not be verified by superimposing comparable charactdristics
drawn|to the same scale.

For some examples, time-current characteristics — suitable for showing.th€ whole rapge of
currerfts in one figure — are used; for others the 12t versus current characteristics were faken,
these peing particularly suitable to cover the short-circuit range of currents.
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Throughout Clause F.5, the following symbols are used:

12t

Operating characteristic

Non-tripping values of the time/current
characteristic of the back-up circuit-breaker
Pre-arcing characteristic of the back-up fuse
Withstand capacity of a "thermal" CBE

Operating zone of CBE

- Operating zone of SCPD

Conclugion

For PC1

ahd Ig

| Rated short-circuit capacity (CBE)
I Take-over current

| Rated conditional short-circuit current of
the association

s Selectivity limit current

Is Is
N
\\ len
L (cB
s
(@]
()
=
Bl
3 CBE |
3
|
[
! /
( 7
\_7~

Prospective short-circuit current

can be determined,by desk study.

| an only be determined)by tests.

I, 4an alsorbe determined, provided contact welding does not occur below I .

Commejnts.

s ahd I can be ‘determined by desk study.

IEC

Range of test Behaviour of CBE and
current 1. circuit-breaker
I <1 CBE will interrupt, circuit-breaker will stay closed
CBE or circuit-breaker may interrupt. At least one
le <lp <1 - o
s T B device will interrupt
lg<Iy <l CBE will not suffer thermal damage.

Figure F.1 — Thermal only CBE, backed up by thermal magnetic
circuit-breaker
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IrRMS

Joule integral 1%t

Prospective short-circuit current
IEC

Conclugion
For PC1
I apd 15 can be determined by desk study.
I apd I can be determined by desk study.

I, iF not determined by the thermal withstand capacitys,but only by contact welding.

Commejnts
Range of test Behaviour of CBE
current 1. and fuse
I <1 CBE will interrupt.
g <l <1 CBE or fuse may interrupt.

Fuse will be impaired.

Only fuse will interrupt.
lg<Iy <l CBE Wi_II stay closed (or may
open with delay).

Figure F.2 — Thermal only CBE, backed up by a fuse
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Joule integral 1%t

SCPD

Conclugion

For PC] and PC2

—— b — ——

-

/
CBE

Prospective short-circuit current

Only Ig[can be determined by desk study.

Commejnts

Below |5 only the CBE will interrupt. Above Ig the CBE and the ‘back-up circuit-breaker may be involve

breakinp operation.

Figlure F.3 — Thermal-magnetic CBE backed«up by thermal-magnetic circuit-brea

IEC

in the

ker
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Time

Prospective short-circuit current

Figure F.4 — Hydraulic-magnetic CBE backed up by thermal-magnetic circuit-bregaker

Time

Prospective short-circuit current IEC

Conclusion for Figures F.4 and F.5
For PC1 and PC2
Only Ig can be determined by desk study. Back-up protection-has-te-be is verified by test.

Figure F.5 — Thermal CBE backed up by a hydraulic-magnetic circuit-breaker
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Time

Comme]

This pr4
becaus

Howevd
shown i

Reason|

The giV
wave.

Conclu

For an
determi

Fi

Prospective short-circuit current .

nts

sentation of two characteristics as presently provided by thé manufacturers implies absolute discrim
b the curves do not intersect.

r, a test shows that the back-up circuit-breaker in thisyexample will delatch (and open) at a currer
n the figure.

en characteristic of the back-up circuit-breaker does not reflect its response to pulses shorter tha

ion

association as shown by Figure F.6 the available characteristics of the circuit-breaker do not al
hation of 14 by desk study.

gure F.6 — Energyslimiting CBE, backed up by thermal-magnetic circuit-break

ination,

tl., as

s

h a half

ow the
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Joule integral 1%t

Prospective short-circuit current .

Commejnt

The available characteristics of this association are compatible, and this is shown(by the pre-arcing charagteristic
of the flise overlapping the let through 1%t characteristic of the CBE.

Conclugion

I can he determined by desk study.

Figure F.7 — Energy-limiting CBEXbacked up by a fuse
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The two examples in Figure F.8 show |2t versus current characteristics of two different

thermally operated CBEs of 7 A rating, backed up by the same thermal-magnetic circuit-
breaker of 20 A rating.

len
N~ C
T~ IB
. |
~— —
L < I
(_E C_:E 1 e
g g ! o
= b= i <
(0] o /.
3 HE ol
) n_—/—c’————— 7‘—@/‘—'
2 "
fa\
Prospective short-circuit current Prospective short-circuit current
IEC IEC
ALA = 12t withstand capacities of Safe’zone of operation S*
the two CBEs
B,B,|= 12t operating characteristics
of the two CBEs
- Unsafe zone of operation*
C = 12t operating characteristics of * According to performance category 2
the back-up circuit-breaker (fit for further use).
Index [L, 2 = different CBEs
Concliyision Conclusion
This afpsociation provides coordinated“protection up This association does not provide coordinated
tol .. protection as defined by this document.
Condifion I < I, is satisfied: The desk study reveals this shortcoming.
Figure F.8a — Rroper coordination Figure F.8b — Improper coordination
Figure F.8 — Examples illustrating proper and improper coordination
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Annex G
(normative)

Electromagnetic behaviour of CBEs

General

CBEs are designed specifically for being incorporated in equipment. The product standards of
the various equipment specify the immunity and emission requirements the equipment has to

meet,

depending upon the environment where they are designed to operate

. The

manuflacturers of equipment in designing and assembling the relevant components talje into

accou
or the
condit
incorp|

Never

ons to be fulfilled by the components (like CBEs) may differ, depending upo
oration in equipment. Therefore, no EMC general requirements are stated‘for CBE

heless, information shall be made available to equipment manufacturers g

electrgmagnetic emission and immunity characteristics of CBEs, when relevant, in or

make

To thi
desigr
infor

equip

G.2

G.21

CBEs
and, t

The b
interrd

G.2.2
a) CH
dig
b) Fo
m

Q)

an appropriate choice for incorporation in the equipment to be(protected.

5 purpose, Annex G gives information on EMC behaviour' of CBEs depending o

ation on EMC characteristics that the CBE manGfacturer shall make available
ent manufacturer for the appropriate choice of /CBEs.

Immunity

CBEs not incorporating electranic circuits

not incorporating electronic circuits are not sensitive to electromagnetic disturh
nerefore, no immunity tests aresrequired*.

bhaviour of CBEs with @vervoltage or undervoltage release in case of voltage dips
ptions and voltage variations is verified by the tests of 8.5.4.

CBEs incorporating electronic circuits
turbancesand, therefore, no immunity specifications are necessary=*.

nufacturer shall indicate the performances under the following test conditions:

Nt the electromagnetic compatibility (EMC) standards (if any) for the specific.equipment
generic standards of the environment where the equipment will operate. So-thg EMC

their
S.

n the
der to

 their

, defines the minimum EMC performances required for CBEs and states the additional

to the

ances

short

Es incorperating simple rectifiers alone are not sensitive to electromajgnetic

I CBEs With releases incorporating electronic circuits other than those of G.2.2 &), the

conducted fast transients (bursts), specified in IEC 61000-4-4;

surge (1,2/50 ps) immunity, specified in IEC 61000-4-5;
electrostatic discharges, specified in IEC 61000-4-2;
radiated high-frequency electromagnetic field, specified in IEC 61000-4-3.

These performances shall in any case be such as to satisfy the tests at the levels indicated in

Table

G.1 as a minimum.
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Table G.1 — Minimum EMC immunity performances of CBEs

Type of test Severity level to Values
IEC 61000-4

1,2/50 ps surges 3 2 kV (CM) 2
IEC 61000-4-5 1 kV (DM) b
Fast transients (bursts) 3 2 kv
IEC 61000-4-54
Electromagnetic field 32 3 Vim
IEC 61000-4-3
Electrostatic discharges 3 6 kV ©
TEC81000-4=2 T disciarge

Doing

The g

After
applic

G.3

G.3.1

CBEs

8 Common mode.

b Differential mode.

¢ Applied to the front/operating mean.

bneric performance criteria as specified in IEC 61000-6-Xapply.

hble, of 8.5.4.

Emission

CBEs not incorporating electronic circuits

not incorporating electronic circuits do not generate continuous disturbances an

generate transient disturbances dufing switching. The frequency and the consequen

these
enviro
CBE.

G.3.2

a) CH
co
thd
ele

b) Fo

hment of low-voltage instaltations. No EMC specifications are necessary for this t

CBEs incorponating electronic circuits

Es not incarperating a continuously operating oscillator do not usually ge
htinuous orftransient disturbances except during their switching process. The freq

level and\.the consequences of such emissions are considered as part of the
ctromagnetic environment of low-voltage installations.

he tests of Table G.1, the CBE shall meet the tequirements of 8.5.1 at 2 I, and, if

d only
ces of

transient disturbances ate considered as part of the normal electromggnetic

ype of

herate
liency,
ormal

the

performances under the test conditions of CISPR-22 32 (0,15 MHz to 30 MHz

I CBESs incorporating a continuously operating oscillator the manufacturer shall iqdicate

nd 30

MHz to 1 000 MHz).
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Annex H
(normative)

Correlation between nominal voltage of the supply systems
and the line-to-neutral voltage relevant for determining

the rated impulse voltage

The rated impulse voltages given in Table H.1 are based on the assumption that a protective
measure is necessary and that such measure is provided by the inclusion of surge arresters
having a ratio of clamping voltage to minimal voltage not smaller than that specified by

IEC 606991

Table H.1 — Nominal voltages and corresponding rated impulse voltages
Nominal voltages of supply systems
Three-phase | Three-phase | Single- Rated-irpuise-voltage
systems-with systems : E three-wire v
systems—a-c-
Velage neutral unearthed o a-c—ord-c; Overvoltage categoly
lne-toqneutral
I H H
{standard
12 V2 Vi V2 Vi category)
50 Not-applicable | Not-applicable 12,524 30-60 330 500 800
2530
42— A8
160 -66-/115 66 60 500 800 1500
150 -120/208-2 115,120, 127 110,120 110-220 800 1500 2 500
4274220 120-240
220,230,240 220 220-440
300 -220/380; 255277 1500 2500 4-000
230/400
240/415;
255/440
2771480
380/660
600 415,440,480 480 480-960 2500 4-000 6000
-400/690;
500, 577,600
415/720 ; ;
-480/830
660
1 000 690, 720 1000 4-000 6000 3000
830,1 000

Voltage line-
to-neutral
derived from
nominal
voltages AC

Nominal voltages presently used in the world

Rated impulse voltage
for equipment

Overvoltage category
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or DC up to _
and including Tt:‘(r)ier-m?ese Three-phase | Single-phase | Single-phase ! I I
. three-wire two-wire three-wire
systems with
earthed systems systems AC systems AC
neutral unearthed or DC or DC
vV \Y \ \Y \
E
12,5 24
b0 Not applicable | Not applicable | 25 30 30 to 60 330 500 800
42 48
100 66/115 66 60 5p0 800 1 500
120/208 P 115, 100 © 100 to 200 ¢
150 120, 110, 110 to 120 800 1500 2 500
127/220 127 120 120 to 240
220/380, 220, 230, 240
230/400, 260, 277, 347
joo 240/415, ' 'a 220 220 to 440 1 500 2 500 4 000
380, 400 &, 415
260/440, 240. 480
2771480 '
347/600,
380/660,
400 400/690, 500, 577, 600 480 480 to 960 2 500 4 000 6 000
417/720,
480/830
660
1]000 690, 720, 1 000 4 000 6 000 8 000
830, 1,000
a8  Folf 3-phase-3 wire systems derivedsfrom 3-phase-4 wire supply with earthed neutral point.
b Prdctice in the United States of America and in Canada.
¢ Prdctice in Japan.
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Annex |
(normative)

Routine or statistical tests

General

The tests specified in Annex | are intended to reveal, as far as safety is concerned,
unacceptable variations in material or manufacture.

Furthsg

r tests may be made to ensure that every CBE conforms with the sample

5 that

b time

withstpod the tests of this document, according to the experience gained by the manufagturer.
Engingering and statistical analyses may show that routine tests on each CBE'may not dlways
be required, in which case tests may be made on a statistical basis.
1.2 Verification of the tripping characteristic
Unles$ otherwise agreed between manufacturer and customet; these routine tests shall be
made |in accordance with 9.10, but with the following test curgents.
a) For CBEs with TO mode of tripping:
— | with a current of approximately 2 I,, the CBE shall trip within the time limits defined by
the time-current zone indicated by the manufacturer.
b) For CBEs with MO mode of tripping:
— [ with a current of 0,95 I,; applied for 0;L*s, the CBE shall not trip;
— | with a current of 1,05 I;, the CBE shall trip within 0,15 s.
c) For CBEs with TM mode of tripping:
— | with the current of 0,95 I~applied for 0,1 s, the CBE shall not trip;
— [ with the current of 1,05°I},;>the CBE shall trip within 0,1 s;
— [ with the current of ‘2 I,, the CBE shall trip within the time limits defined by the
time-current zonelindicated by the manufacturer.
d) For CBEs with HM mode of tripping:
— | with the currents of 2 I, and of 6 I,, the CBE shall trip within the time limits defiped by
the time=current zone indicated by the manufacturer.
e) For CBEswith EH mode of tripping:
— | with two currents specified by the manufacturer, the CBE shall trip within th
Laite dafin At tion Heraent zon mdhieatad b tha o fo b e o
mimto UutTTimitu U_y JSRACERS I RRACEA VIV IR RN AV RAvEL I RAV AV e 18wV | U_y arerranrnuraciiurcr,.
1.3 Verification of dielectric strength

A voltage of substantially sine wave form, of values specified in Table 20 having a frequency
of 50 Hz or 60 Hz is applied for 1 s

a) with the CBE in the open position, between the terminals which are electrically connected
together when the CBE is in the closed position;

b) with the CBE in the closed position, between each pole of the CBE in turn and the other
poles connected together with the CBE not incorporating electronic components, if
applicable;

c) for the CBE incorporating electronic components, with the CBE in the open position,
between each pole in turn and the adjacent poles, if applicable, either between incoming


https://iecnorm.com/api/?name=5779a585773b2c2c51814aaa0398f1d3

IEC 60934:2019 RLV © IEC 2019 -119 -

terminal of the poles or outgoing terminal of the poles, depending on the position of the
electronic components and the other poles connected together.

No flashover or breakdown shall occur.

Alternatively, any convenient method of verification of the clearances between contacts (for
example X-ray verification) may be used.
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Annex J
(normative)

Additional requirements for electrical performance of E-type CBEs

Void.
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Annex K
(normative)

Additional requirements for CBEs suitable for isolation

K.1 General

CBEs of M-type and S-type method of operation having performance category PC2 complying
with the requirements and tests of the main clauses of this document and in addition with the
requirements and tests of Annex K are suitable for isolation.

The 1nequirements of Annex K supplement, modify or replace certain of &/general
requirements of the main clauses.
N

The clause numbering in Annex K follows the pattern and Correspondingﬁerences of the
main ¢lauses. (bb‘

The absence of reference to a clause or subclause meanQleat the correspgnding

requirements of that clause or subclause are applicable. C)
s\\<</
®)

L

The manufacturer shall give the following statement Q s literature: "Single pole devicgs may
not bel used for isolation.". S\&

. . Q@ .
K.8 |Requirements for construction avfd operation

K.6 [|Marking and other product information

K.8.1.p Mechanism A\Q)

O
CBEs| suitable for isolation sh Ilﬁ)rovide in the open position an isolating distapce in
accordance with the requireméo)@) or isolation.

The indication of the po%{f)n of the main contacts shall be provided by one or more [of the
follow|ng means: O

— th¢ position of egctuator;
— a d4eparate anical indicator.

If a s¢par ﬁ‘nechanical indicator is used to indicate the position of the main contactp, this
shall sh\ e colour red for the ON-position and the colour green for the OFF-position.

When means are provided or specified by the manufacturer to lock the operating means in the
open position, locking in that position shall only be possible when the main contacts are in the
open position.

NOTE In the USA, the colour “green” indicates the ON-position and “red” indicates a “tripped” condition.”

CBEs shall be designed so that the actuator, front plate or cover can only be fitted in a
manner which ensures correct contact position indication and locking, if provided.

Compliance is checked by inspection, taking into account the instructions of the manufacturer.

K.8.1.3 Clearances and creepage distances

It is assumed that the conditions apply for devices suitable for isolation:
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— degree of pollution 2 or 3;
— overvoltage category Ill.

NOTE CBEs may be suitable for higher overvoltage category or a higher degree of pollution. Such CBEs should
be marked in accordance with the item m) of Clause 6.

For clearances and creepage distances between live parts of different polarity and live parts
and accessible parts, Tables 1 and 2 apply.

For clearances and creepage distances between parts which are separated when the main
contacts of the CBE are in the open position and between circuits supplied by different
sources, Table K.1 and Table K.2 apply.

The cl|earances of Table K.1 are determined on the basis of the test voltages fervefifying
isolatipn as shown in Table K.3 for 2 000 m, but are referred to the rated impulse withstand
voltagp.

Talple K.1 — Minimum clearances for CBEs suitable for isolation, hetween live pgrts
separated when the contacts are in the open position, asCafunction of
the rated impulse withstand voltage

l'Jimp
0,8 1,5 2,5 3,0 3% 4,0 4,5 5,5
kv
Poljution degree 2
clearance 0,5 1,0 2,0 340 3,5 4,0 5,5 7
mm

Poljution degree 3
clearance 0,8 1,0 2.0 3,0 3,5 4,0 55 7
mm

Table K.2 — Minimum creepage distances for CBEs suitable for isolation,
between live parts sepafated when the contacts are in the open position

Material group } I 11

WorHling voltage
\

63 (| 125 | 250 | 400 | 500 | 63 | 125 | 250 | 400 | 500 | 63 | 125 | 250 | 400] | 500

Creeppge distance

for|pollution
degree 2 1020|4055 (|(70|10]| 20| 40]|55]|70(1,25(20]| 4,0 5,5]]| 7,0

mm

Creeppge{distance
forlpeHutien
degree 3 1,6 12040 (557018 |21(40]|56|71]20/|24]40]6,3]|38,0

mm

Creepage distances cannot be smaller than the associated clearance.

For minimum clearances distances between circuits supplied by different sources, one of
which being SELV or PELV, the clearances for reinforced insulation given in Table 1 shall be
used.

For minimum creepage distances between circuits supplied by different sources, one of which
being SELV or PELV, the distances for reinforced insulation given in Table 1 apply also,
because creepage distances shall not be smaller than the associated clearance.
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2 Isolating capability

BEs covered by Annex K shall be suitable for isolation.

liance is checked by:

— the verification of the minimum applicable clearances and creepage distances of
Tables K.1, K.2;

— the tests of K.9.7.7.

K.9.7.

K.9.7.

7 Test of suitability for isolation

7.1 Verification of impulse withstand voltage across the open Contac@

Q~

The tgst is carried out on a CBE fixed on a metal support. '\q

The impulses are given by a generator producing positive and negativ fi}npulses ha
front time of 1,2 ps, and a time to half-value of 50 us, the tolerances be'mﬁ"

— +5|% for the peak value; Q)Q

— 3D % for the front time; ((/C)

— +2D % for the time to half-value. s\\

The slirge impedance of the test apparatus shall have @minal value of 500 Q.

The s

generdtor. For this purpose, appropriate voltage wders and voltage sensors shall be u

Small
the im

For of
allowdd.

The 1

oscillations in the impulses are allo §provided that their amplitude near the p
pulse is less than 5 % of the peak\ e.

3

<QS)
2/50 ps impulse voltage according to Figure 6 of IEC 60060-1:2010 is applied b¢g

/ing a

hape of the impulses is adjusted with the QB under test connected to the inppulse

bed.

Pak of

cillations on the first half oi\@e front, amplitudes up to 10 % of the peak valye are

tween

the life terminals conn d together and the load terminals connected together with the
contagts in the open on.

Three
conse

positive j Ises and three negative impulses are applied, the interval be
Cutive | Ises being at least 1 s for impulses of the same polarity and being a

10 s for im s of the opposite polarity.

tween
least

The tes‘gﬁmulse voltage values shall be chosen in Table K.3, in accordance with the
impulse voltage of the CBE as given in Table H.1. These values are corrected for barometric
pressure and/or altitude at which the tests are carried out, according to Table K.3.

There

rated

shall be no unintentional disruptive discharges during the test.
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Table K.3 — Test voltages for verifying isolation across the open contacts, as
a function of the rated impulse withstand voltage and the altitude where

the test is carried out

Rated impulse
withstand voltage Test voltage (1,2/50 us pulse) in kV and corresponding altitudes 2
kV
Sea level 200 m 500 m 1000m 2000 m

0,8 and less 1,8 1,7 1,7 1,6 1,5
1,5 2,3 2,3 2,2 2,2 2
275 35 35 7 32 3
3 4,4 4,3 4,2 4,1 4
3,5 5,3 5,2 5,0 4,8 4.
4 6,2 6,0 5,8 5,6 5
4,5 7,1 6,9 6,6 6,5 6
55 8,9 8,7 8,5 8,2 7
6,0 9,8 9,6 9,3 9,0 8

@ Fof other altitudes, the test voltage may be determined by interpolation.

K.9.7.[r.2

Verification of leakage currents across.pen contacts

Each pole of the CBEs having been submitted to the<tests specified in Table 11 or Takle 12,
section 3, is supplied at a voltage 1,1 times its rategroperational voltage, the CBE being|in the

open position.

The lgakage current flowing across the opgh contacts is measured and shall not exceed 2 mA.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CIRCUIT-BREAKERS FOR EQUIPMENT (CBE)

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote

2)

3)

4)

5)

6)

7

8)

9)

Intern
and S
acces

The t

inte
this
Tec
Pub
in t
gov
withf
agreé

The
con
inte
IEC
Con|
Pub
mis
In d
tran

bety
the

IEC
ass
sery

All |

No
mery
othd
exp
Pub

Atte
indi
Atte
patg

+i 1 i Ll s + &l = H i +h 1 it 1 &l 1 s H £
ratunal LUTUPLTARtiuvih Ul Gl Ut otiuTio LUTTL LT Staiiudruicativir ittt ar anu e Lironme
end and in addition to other activities, IEC publishes International Standards, Technical Specifi
hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referredsto, g
ication(s)”). Their preparation is entrusted to technical committees; any IEC National Commiite€ inf
he subject dealt with may participate in this preparatory work. International, governmental af
brnmental organizations liaising with the IEC also participate in this preparation. IEC_collaborates
the International Organization for Standardization (ISO) in accordance with conditions determ
ement between the two organizations.

formal decisions or agreements of IEC on technical matters express, as nearly.as)possible, an inter
sensus of opinion on the relevant subjects since each technical committee-has representation
ested IEC National Committees.

mittees in that sense. While all reasonable efforts are made to enSure that the technical content
ications is accurate, IEC cannot be held responsible for the wayin which they are used or
nterpretation by any end user.

rder to promote international uniformity, IEC National Committees undertake to apply IEC Publ
Sparently to the maximum extent possible in their national and regional publications. Any div
een any IEC Publication and the corresponding national or regional publication shall be clearly indi
atter.

itself does not provide any attestation of conformity: Independent certification bodies provide co
pssment services and, in some areas, access toNEC marks of conformity. IEC is not responsible
ices carried out by independent certification bodies.

sers should ensure that they have the latest,edition of this publication.

iability shall attach to IEC or its directors, employees, servants or agents including individual expe
hbers of its technical committees and\lEC National Committees for any personal injury, property da
r damage of any nature whatsoegver, whether direct or indirect, or for costs (including legal fe
bnses arising out of the puhlication, use of, or reliance upon, this IEC Publication or any ot
ications.

ntion is drawn to the Normative references cited in this publication. Use of the referenced publicg
pensable for the correef\application of this publication.

ntion is drawn to the_possibility that some of the elements of this IEC Publication may be the su
nt rights. IEC shall.not be held responsible for identifying any or all such patent rights.

htional Standard IEC 60934 has been prepared by subcommittee 23E: Circuit-bré
imilar \equipment for household use, of IEC technical committee 23: Ele
50ries.,

Ids. To
Cations,
s “IEC
erested
d non-
closely
ned by

hational
rom all

Publications have the form of recommendations for international useland are accepted by IEC National

of IEC
for any

cations
brgence
ated in

formity

for any

rts and
hage or
ps) and
er |IEC

tions is

pbject of

pakers
ctrical

PR Y 4 4 ! 4 ! PRI ) ! 41 £ ll H ! +
AL UT LTS iIIlCIIIaLIUIIaI Slallualu 1S5 UasStU UIT UT1e TONMTUWITTY UULUITITTIS.

FDIS Report on voting

23E/1084/FDIS 23E/1104/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

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

This fourth edition cancels and replaces the third edition published in 2000, Amendment
1:2007 and Amendment 2:2013. This edition constitutes a technical revision.
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This edition includes the following significant technical changes with respect to the previous
edition:

a) clarifications for type testing purposes.

In this standard, the following print types are used:

— Requirements proper: in roman type.
— Test specifications: in italic type.
— Explanatory matter: in smaller roman type.

The cammittee has decided that the contents of this document will remain llnrhangpd until the

stabilify date indicated on the IEC website under "http://webstore.iec.ch" in the data reldted to
the specific document. At this date, the document will be

e reg¢onfirmed,
e withdrawn,
. rellaced by a revised edition, or

e anjended.
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CIRCUIT-BREAKERS FOR EQUIPMENT (CBE)

1 Scope

This document is applicable to mechanical switching devices designed as "circuit-breakers for
equipment” (CBE) for household and similar applications. CBEs according to this document
are intended to provide protection to circuits within electrical equipment including its
components (e.g. motors, transformers, internal wiring). This document covers also CBEs

applic
This d

NOTE

CBEs

CBEs

- a
25

— af

- a
ex

CBEs
short-
same

For C
locatid
cold ¢
occur

hble for protection of electrical equipment in case of undervoltage and/or overvq
ocument also covers CBEs which are suitable for isolation.

The term "equipment” includes appliances.

bhort-circuit capacity (l.,) of at least 6 x I,, (AC types) and 4 x |, (DC types) b
ceeding 3 000 A.

may have a conditional short-circuit current(l,,;) rating in association with a sp

Circuit protective device (SCPD). A guide for coordination of a CBE associated
circuit with a SCPD is given in Annex F:

BEs having a degree of protectien*higher than IP20 according to IEC 60529, for
ns where hazardous environmental conditions prevail (e.g. excessive humidity, h

, special constructions may-be required.

This

operafional characteristics required for these devices by type tests. It also contains the

relati

results.

This document-states:

a) the characteristics of CBEs;

ocument contains \all the requirements necessary to ensure compliance wi

to test requirements and methods of testing necessary to ensure reproducibility

ltage.

are not applicable for overcurrent protection of wiring installations of-buildings.
according to this document have:

rated voltage not exceeding 440 V AC (between phaseS))and/or DC not excgeding
D V;

ated current not exceeding 125 A;

ut not

pcified
in the

use in
eat or

r deposition of dust) and in-hazardous locations (e.g. where explosions are ligble to

h the
letails
pf test

b) the conditions with which CBEs shall comply, with reference to:

1)
2)

their operation and behaviour in normal service;

their operation and behaviour in case of overload;

3) their operation and behaviour in case of short-circuits up to their rated short-circuit

4)

capacity;
their dielectric properties;

c) the tests intended for confirming that these conditions have been met and the methods to

be

adopted for the tests;

d) the data to be marked on the devices;

e) the test sequences to be carried out and the number of samples to be submitted for
certification purposes (see Annex C);


https://iecnorm.com/api/?name=5779a585773b2c2c51814aaa0398f1d3

IEC 60934:2019 © IEC 2019 -11 -

f) the routine tests to be carried out to reveal unacceptable variations in material or
manufacture, likely to affect safety (see Annex I).

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 60060-1:2010, High-voltage test techniques — Part 1: General definitions and test

requirements

IEC 60068-2-20, Environmental testing — Part 2-20: Tests — Test T: Test _metho
solderjability and resistance to soldering heat of devices with leads

s for

IEC 60227 (all parts), Polyvinyl chloride insulated cables of rated voltage$xup to and indluding
450/7%0 V
IEC 60417, Graphical symbols for use on equipment (available at http://www.graphical-

symbg

Is.info/equipment)

IEC 60529, Degrees of protection provided by enclosures (1P Code)

IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems — |

Princi

IEC 6
of co

bles, requirements and tests

ing, potting or moulding for protectian against pollution

664-3, Insulation coordination for equipment within low-voltage systems — Part

IEC 60695-2-10, Fire hazard testing)— Part 2-10: Glowing/hot-wire based test meth

Glow-

vire apparatus and common(test procedure

Part 1:

B: Use

ods —

IEC 60898-1:2015, Electrical~accessories — Circuit-breakers for overcurrent protectipn for
household and similar installations — Part 1: Circuit-breakers for a.c. operation

IEC 61000-4-2, Electtomagnetic compatibility (EMC) — Part 4-2: Testing and measurgment
technigues — Electrostatic discharge immunity test

IEC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurgment
technigues =+ Radiated, radio-frequency, electromagnetic field immunity test

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

IEC 61000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement

techniques — Surge immunity test

IEC 61000-6-1, Electromagnetic compatibility (EMC) — Part 6-1: Generic standards -
Immunity standard for residential, commercial and light-industrial environments

CISPR 32, Electromagnetic compatibility of multimedia equipment — Emission requirements
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e SO Online browsing platform: available at http://www.iso.org/obp

3.1 Dafinitione ralatad ta nraotaction and cwitehinag daviicac
. SeHHHe-HRSteratea—t+o—pt+oreeHehi—ah-a—SWiteHih g-eeV+ces

3.1.1
circuif-breaker
mechdnical switching device, capable of making, carrying and breaking currents<under normal
circuit| conditions and also making, carrying for a specified duration and-preaking cyrrents
under|specified abnormal conditions such as those of short circuit

[SOURCE: IEC 60050-441:1984, 441-14-20]

3.1.2
circuif-breaker for equipment
CBE
circuittbreaker specifically designed for the protection ef\equipment

Note 1 fo entry: These CBEs are intended for:
— autgmatic interruption and non-automatic or automatic resetting;

— autgmatic interruption and non-automatic or automatic‘resetting and manual switching operation.

3.1.3
E-typ¢ CBE
void

3.1.4
fuse
devicq that, by the fusing of one or more of its specially designed and proportioned
companents, opens the)circuit in which it is inserted by breaking the current when this
exceefs a given value/for a sufficient time. The fuse comprises all of the parts that fofm the
complete device

[SOURCE: IEC60050-441:1984, 441-18-01]

3.1.5
switching device
device designed to make or break the current in one or more electric circuits

[SOURCE: IEC 60050-441:1984, 441-14-01]

3.1.6

mechanical switching device

switching device designed to close and open one or more electric circuits by means of
separable contacts

[SOURCE: IEC 60050-441:1984, 441-14-02, modified — The note has been deleted.]
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3.1.7

switch

mechanical switch
mechanical switching device capable of making, carrying and breaking currents under normal
circuit conditions which may include specified operating overload conditions and also carrying
for a specified time currents under specified abnormal circuit conditions such as those of short

circuit

[SOURCE: IEC 60050-441:1984, 441-14-10, modified — The note has been deleted.]

3.1.8

disco
mechd
specif

[SOUH
been

3.1.9

disco
interrd
those

3.1.10
full-di
discor]

3.1.11
micro
discor

3.1.12
isolat
isolat
functig

separating the installation«from every source of electrical energy for reasons of safety

3.2

3.2.1
ambisg
tempe]
CBE

-
LLLASAY2 VA

lnical switching device which in the open position complies with the requirg
ed for the isolating function

RCE: IEC 60050-441:1984, 441-14-05, modified — The wording of the “definitio
hanged and the note deleted.]

nnection

ption of an electrical circuit in a pole so as to provide insulation between the supp

parts intended to be disconnected from the supply

sconnection
nection that provides the equivalent of basic.insulation by contact separation

-disconnection
nection that provides compliance of-performance by contact separation

on
ng function
n intended to cut off the supply from all or a discrete section of the installat

General terms

nt air témperature

ments

n has

ly and

on by

ratures—determined under prescribed conditions, of the air surrounding the complete

Note 1 to entry: For example, for an enclosed CBE, it is the air outside the enclosure.

[SOURCE: IEC 60050-441:1984, 441-11-13, modified —"complete switching device or fuse"
has been replaced by "CBE".]

3.2.2

applied voltage
voltage which exists across the terminals of a pole of a CBE just before the making of the

curren

t

Note 1 to entry: In the case of AC, it is the RMS value.

[SOURCE: IEC 60050-441:1984, 441-17-24, modified — "switching device" has been replaced
by "CBE". Note 1 to entry has been added.]
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main circuit
<of a CBE> all the conductive parts of a CBE included in the circuit which it is designed to
close and to open

[SOURCE: IEC 60050-441:1984, 441-15-02, modified — "switching device" has been replaced
by "CBE".]

3.2.4

control circuit
<of a CBE> circuit (other than a path of the main circuit) intended for the closing operation or

openir

[SOUH
been

3.25
auxili
<of a

goperatiomorbotihof a €BE
RCE: IEC 60050-441:1984, 441-15-03, modified — "switching device" and "dgvice
eplaced by "CBE".]

hry circuit
CBE> all the conductive parts of a CBE intended to be included’in a circuit othe

the main circuit and the control circuit of the CBE

[SOUHR
been i

3.2.6
pole
<of a
path ¢
circuit

RCE: IEC 60050-441:1984, 441-15-04, modified — "swijtching device" and "device
eplaced by "CBE" and the note has been deleted.]

have

r than

have

CBE> part of a CBE associated exclusively.with one, electrically separated, conducting

f its main circuit provided with contactsGntended to connect and disconnect the
itself and excluding those portions which provide a means for mounting and op¢

the pgles together

[SOUR
conne
replac

3.2.7
prote
pole p|

Note 1

ct and disconnect the main,circuit itself" has been added, "switching device" has
ed by "CBE" and the note-has been deleted.]

ted pole
rovided with an overcurrent release

o entry: Eorthe definition of overcurrent release, see 3.6.2.

3.2.8

pole

unpr\(l)\ltected pole

main
rating

RCE: IEC 60050-441:1984, 444515-01, modified — "provided with contacts intengled to

been

ithout overcurrent release but otherwise generally capable of the same performance as

a protected pole of the same CBE

Note 1 to entry: For the definition of overcurrent release, see 3.6.2.

3.2.9

neutral conductor

N

conductor electronically connected to the neutral point and capable of contributing to the
transmission of electrical energy

[SOURCE: IEC 60050-826:2004, 826-14-07]

3.2.10

closed position
position in which the predetermined continuity of the main circuit of a CBE is secured
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[SOURCE: IEC 60050-441:1984, 441-16-22, modified — “device" has been replaced by "CBE"]

3.2.11

open position

position in which the predetermined clearance between open contacts in the main circuit of a
CBE is provided

[SOURCE: IEC 60050-441:1984, 441-16-23, modified — “device" has been replaced by "CBE"]

3.2.12

incorporated mounting
method of mounting where the user provides in his or her equipment a cavity to fix the, ¢BE in
its pogition

3.3 Definitions related to current

3.3.1
curremt
flow of electric charge through a conductor

3.3.2
rated jcurrent
current assigned by the manufacturer for a specified operating condition of the CBE

3.3.3
overclrrent
current exceeding the rated current

[SOURCE: IEC 60050-441:1984, 441-11-06]

3.34
overlgad current
overcyrrent that occurs in an electrically undamaged circuit

3.35
short{circuit current
overcurrent resulting ffom a fault of negligible impedance between points intended to| be at
differgnt potentials innnormal service

Note 1 fo entry: ,A.short-circuit current may result from a fault or from an incorrect connection.

3.3.6
convgntienal tripping current
Iy
specified value of current which causes a CBE to operate within a specified time
(conventional time)

3.3.7

conventional non-tripping current
Int
specified value of current which a CBE is capable of carrying for a specified time (conventional
time) without tripping

3.3.8

instantaneous tripping current
li
value of current for which a CBE will operate automatically without intentional time-delay

within a time less than 0,1 s
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3.3.9

instantaneous non-tripping current

l...

ni

value of current for which a CBE will not operate automatically without intentional time-delay
within a time equal to or less than 0,1 s

3.4 Definitions related to voltage

3.4.1

rated voltage

value of voltage assigned by the manufacturer to a CBE or to its components and to which
operation and performance characteristics are referred

Note 1 fo entry: A CBE may have more than one rated voltage value or may have a rated voltage range.

3.4.2
workipg voltage
highegt value of the AC or DC voltage across any particular insulation whiclh' can occuff when
a CBH is supplied at rated voltage

Note 1 fo entry: Transients are disregarded.
Note 2 fo entry: Both open-circuit and normal operating conditions are takehdnto account.

3.4.3
overvpltage
voltage having a peak value exceeding the corresponding peak value of maximum steady-
state yoltage at normal operating conditions

3.4.4
tempqrary overvoltage
overvgltage at power frequency of relatively long duration

3.4.5
transient overvoltage
overvoltage with a duration of-afew milliseconds or less, oscillatory or non-oscillatory, ysually
highly|damped

[SOURCE: IEC 60050-614:2016, 614-03-14]

3.4.6
tempqrary withstand voltage
highegt value of a temporary overvoltage which does not cause breakdown of insulation|under
specifled, conditions

3.5 Definitions related to constructional elements of a CBE

3.5.1
accessible part
part which can be touched in normal use

3.5.2

conductive part

part which is capable of conducting current although it may not necessarily be used for
carrying service current

[SOURCE: IEC 60050-441:1984, 441-11-09]
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3.5.3

exposed conductive part

conductive part which can readily be touched and which is not normally alive, but which may
become alive under fault conditions

Note 1 to entry: Typical exposed conductive parts are walls of metal enclosures, metal operating handles, etc.

[SOURCE: IEC 60050-441:1984, 441-11-10, modified — Note 1 to entry has been reworded.]

3.54

live part

condugctar or conductive part intended to he energized in normal use, including a neutral
conduftor, but, by convention, not a PEN conductor or a PEM conductor or a PEL conductor

Note 1 fo entry: This term does not necessarily imply a risk of electric shock.

[SOURCE: IEC 60050-826:2004, 826-12-08]

3.5.5
detachable part
part which can be removed without the aid of a general purpose tool

3.5.6
main ¢ontact
contagt included in the main circuit of a CBE, intended‘to carry, in the closed positign, the
currert of the main circuit

[SOURCE: IEC 60050-441:1984, 441-15-07, modified — "mechanical switching devicg" has
been feplaced by "CBE".]

3.5.7
auxilifiry contact
contagt included in an auxiliary circuit’of a CBE and mechanically operated by the CBE

[SOURCE: IEC 60050-441:1984, 441-15-10, modified — "of a CBE" has been added and "the
switching device" has been replaced by "the CBE".]

3.5.8
contrgl contact
contagt included-inta control circuit of a CBE and mechanically operated by the CBE

[SOURCE;-TEC 60050-441:1984, 441-15-09, modified — "mechanical switching device" and
"devicg"/have been replaced by "CBE".]

3.5.9

form A contact

make contact

control or auxiliary contact which is closed when the main contacts of a CBE are closed and
open when they are open

[SOURCE: IEC 60050-441:1984, 441-15-12, modified — The term "“a” contact" has been

replaced by "form A contact". "mechanical switching device" has been replaced by "CBE".]

3.5.10

form B contact

break contact

control or auxiliary contact which is open when the main contacts of a CBE are closed and
closed when they are open
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[SOURCE: IEC 60050-441:1984, 441-15-13, modified — The term "“b” contact" has been
replaced by "form B contact". "mechanical switching device" has been replaced by "CBE".]

3.5.11

form C contact

make-break contact

control or auxiliary contact which has a make-break three-terminal changeover element

3.5.12
actuator
part of the actuating system to which an external actuating force is applied

[SOURCE: IEC 60050-441:1984, 441-15-22, modified — The note has been deleted.]

3.5.13
actuating system
<of a|CBE> all the operating means of a CBE which transmit the actuating force fo the
contagts

3.5.14
actuating force (moment)
force {moment) applied to an actuator necessary to complete the“intended operation

[SOURCE: IEC 60050-441:1984, 441-16-17, modified -~(moment)" has been added.]

3.6 Definitions related to releases in CBEs

3.6.1
releage
devicg, mechanically connected to or integrated into a CBE, which releases the holding
meang and permits the automatic opening of the CBE

[SOURCE: IEC 60050-441:1984,~441-15-17, modified — "or integrated into" has been pdded
and "mechanical switching device” has been replaced by "CBE".]

3.6.2
overcprrent release
release which causesja CBE to open, with or without time-delay, when the current [in the
releasge exceeds a.predetermined value

Note 1 fo entry:\la’some cases, this value can depend upon the rate of rise of current.

[SOURCGE:-IEC 60050-441:1984, 441-16-33, modified — "permits" has been replaced by

"causés™and "mechanical qwitr‘hing device" has heen rpplar‘pd hy "CBE" ]

3.6.3

inverse time-delay overcurrent release

overcurrent release which causes a CBE to open after a time-delay inversely dependent upon
the value of the overcurrent

Note 1 to entry: Such a release may be designed so that the time-delay approaches a definite minimum for high
values of overcurrent.

3.6.4
direct overcurrent release
overcurrent release directly energized by the current in the main circuit of a CBE
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3.6.5

instantaneous overcurrent release
overcurrent release which operates without any intentional time-delay

3.6.6

overload release
overcurrent release intended for protection against overloads

[SOURCE: IEC 60050-441:1984, 441-16-38]

3.6.7

shorticircuit release
overcyrrent release intended for protection against short circuits

3.6.8
shunt

release energized by a source of voltage

Note 1

Note 2

[SOURCE: IEC 60050-441:1984, 441-16-41, modified — Notex2to entry has been added

3.6.9
under
shunt

acrosg the terminals of the release falls below a preédetermined value

[SOURCE: IEC 60050-441:1984, 441-16-42, modified — "mechanical switching devicg
been feplaced by "CBE".]

3.6.10

zero-Joltage release

shunt
rated

3.6.11
over-
shunt

acrosg the terminals of the release rises above a predetermined value

3.6.12
therm

release

o entry: The source of voltage may be independent of the voltage of the main €ircuit.

o entry: For CBEs, shunt releases independent of the main circuit may be called "relay releases".

vVoltage release
release which causes a CBE to open, withvor without time-delay, when the v

release which causes(@,CBE to open if the supply voltage falls below 0,1 tim
oltage

oltage release
release which causes a CBE to open, with or without time-delay, when the v

ahoverload release

oltage

" has

ps the

oltage

inverse time-delay overload release depending for its operation, including its time-delay, on
the thermal action of the current flowing in the release

[SOURCE: IEC 60050-441:1984, 441-16-39]

3.6.13
magnetic overload release
overload release depending for its operation on the force exerted by the current in the main

circuit

exciting the coil of an electromagnet

Note 1 to entry: Such a release usually has an inverse time-delay/current characteristic.

[SOURCE: IEC 60050-441:1984, 441-16-40]
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3.7 Definitions related to insulation coordination

3.7.1

functional insulation

insulation between live parts which is necessary only for the proper functioning of the
equipment

3.7.2
basic insulation

insulation applied to live parts to provide basic protection against electric shock

Note 1 toentry:  Basic insulation does not necessarily include insulation used for functional purposes
¥ 4 T

3.7.3
supplementary insulation
independent insulation applied in addition to basic insulation to provide pretection against
electric shock in the event of failure of basic insulation

3.7.4
reinforced insulation
single|insulation system, applied to live parts, which provides a_degree of protection ggainst
electric shock equivalent to double insulation

Note 1 fo entry: A single insulation system does not imply that the insuldtion must be one homogeneous piece. It
may conprise several layers which can not be tested singly as basic @ supplementary or reinforced insulatipn.

3.7.5
double insulation
insulation comprising both basic insulation and supplementary insulation

3.7.6
cleargnce
shortest distance in air between two conductive parts

3.7.7
cleargnce to earth
clearance between any conductive parts and any parts which are earthed or intended| to be
earthgd

[SOURCE: IEC 60050-441:1984, 441-17-33]

3.7.8
cleargncebetween open contacts
gap
total clearance between the contacts, or any conductive parts connected thereto, of a gole of
a CBE in the open position

[SOURCE: IEC 60050-441:1984, 441-17-34, modified — "mechanical switching device" has
been replaced by "CBE".]

3.7.9

isolating distance

<of a pole of a CBE> clearance between contacts meeting the safety requirements specified
for disconnectors

[SOURCE: IEC 60050-441:1984, 441-17-35, modified — "mechanical switching device" has
been replaced by "CBE".]
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3.7.10

creepage distance
shortest distance along the surface of a solid insulating material between two conductive

parts

[SOURCE: IEC 60050-151:2001, 151-15-50]

3.7.11

insulation coordination
mutual correlation of insulation characteristics of electrical equipment taking into account the
expected micro-environment and other influencing stresses

3.7.12
impul

highes
cause

3.7.13
powe
RMS

5e withstand voltage
t peak value of an impulse voltage of prescribed form and polarity, which do
breakdown under specified conditions

-frequency withstand voltage

breakdown under specified conditions

3.7.14
pollut
additiq
dielec

3.7.15
pollut

on

ric strength or surface resistivity of the insulation

on degree

numeral characterizing the expected pollution of the micro-environment

Note 1

3.7.19
overv
conve

3.7.17
homo
electri
field)

distan

o entry: Pollution degrees 1, 2, 3 anth4 are used (see 4.6.2 of IEC 60664-1:2007).

Dltage category

peneous field

c field which has an essentially constant voltage gradient between electrodes (u
such _assthat between two spheres where the radius of each sphere is greater th
Ce between them

PS not

value of a power-frequency sinusoidal voltage which dees not cause insdilation

n of foreign matter, solid, liquid or gaseous (fop-example, ionized gases) that may|affect

ntional number based on limiting or controlling the values of prospective overvaltages
occurlling in a circuit andsdepending on the means employed to influence the overvoltagés

hiform
An the

3.7.18

inhomogeneous field
electric field which does not have an essentially constant voltage gradient between electrodes
(non-uniform field)

3.7.19

macro-environment

enviro

3.7.20
micro

nment of the room or other location in which the equipment is installed or used

-environment

immediate environment of the insulation which particularly influences the dimensioning of
creepage distances
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3.8 Definitions related to operation of CBEs

3.8.1
operation
transfer of the moving contact(s) from the open position to the closed position or vice versa

Note 1 to entry: If a distinction is necessary, an operation in the electrical sense (for example, make or break) is
referred to as a switching operation and an operation in the mechanical sense (for example, close or open) is
referred to as a mechanical operation.

SOURCE: IEC 60050-441:1984, 441-16-01, modified — "from one position to an adjacent

position" has been replaced by "from the open position to the closed position or vice versa"
and Npie1-hasbeendeleted

3.8.2
operafing cycle
succesgsion of operations from one position to another and back to the first position

[SOURCE: IEC 60050-441:1984, 441-16-02, modified — "through all aother positions, if any"
has been deleted.]

3.8.3
operaling sequence
succession of specified operations with specified time intervals

[SOURCE: IEC 60050-441:1984, 441-16-03]

3.8.4
tempqrary duty
duty ip which the main contacts of an equipment remain closed for periods insufficient to
reach| thermal equilibrium, the on-load;-periods being separated by off-load perigds of
sufficient duration to restore equality of temperature with the cooling medium

3.8.5
unintgrrupted duty
duty ip which the main contacts of a CBE remain closed whilst carrying a steady durrent
withoJt interruption for long periods (which could be weeks, months or even years)

3.8.6
intermittent duty
duty ’\.f]:ith on-load-periods, in which the main contacts of an equipment remain closed, having
a defipite relationship to off-load periods, both periods being too short to allow the equipment
to reagh thermal equilibrium

3.8.7
closing operation
operation by which a CBE is brought from the open position to the closed position

[SOURCE: IEC 60050-441:1984, 441-16-08, modified — "device" has been replaced by "CBE".]
3.8.8
opening operation

operation by which a CBE is brought from the closed position to the open position

[SOURCE: IEC 60050-441:1984, 441-16-09, modified — "device" has been replaced by "CBE".]
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3.8.9

trip-free CBE

CBE, the contacts of which return to, and remain in, the open position when the automatic
opening operation is initiated after the initiation of the closing operation even if the closing
command is maintained

Note 1 to entry: CBEs of this design may be referred to as positively trip-free.

[SOURCE: IEC 60050-441:1984, 441-16-31, modified — "device" has been replaced by "CBE".]

3.8.10

cycling trip-free CBF
CBE, the moving contacts of which return to the open position when the automatic oﬂ)ening
operafion is initiated after the initiation of the closing operation, and which will then rgclose
repeafedly and momentarily, whilst the closing command is maintained

3.8.11
non-tyip-free CBE
CBE, [the moving contacts of which will not open when the automatic -opening operation is
initiatgd if the closing command is maintained

Note 1 fo entry: For conditions of use of non-trip-free CBEs, see 4.8.3.
3.9 |Definitions related to the operating characteristic ©f CBEs

3.9.1
tripping time
time ipterval from the instant at which the assaciated tripping current begins to flow |in the
main ¢ircuit to the instant when this current is interrupted (in all poles)

3.9.2
tripping characteristic
time-current characteristic above which a CBE must have tripped

3.9.3
non-tlipping characteristic
time-clurrent characteristic.below which a CBE does not trip

3.9.4
tripping zone
time-current zone.limited by the characteristics of 3.9.2 and 3.9.3

Note 1 fo entry: This zone takes into account the manufacturing and performance tolerances of the CBE.

3.9.5
self-resetting time

time interval from the instant at which the contacts of the main circuit open to the instant when
they reclose

3.10 Definitions related to characteristic quantities

3.10.1

rated value

stated value of any one of the characteristic quantities that serve to define the working
conditions for which the CBE is designed and built

3.10.2
limiting value
<in a specification> greatest or smallest admissible value of a quantity
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[SOURCE: IEC 60050-151:2001, 151-16-10, modified — "component, device, equipment or
system" has been deleted.]

3.10.3
rating
set of rated values and operating conditions

[SOURCE: IEC 60050-151:2001, 151-16-11]

3.10.4

prospective current
currerft that would flow In a circuit if each pole of a CBE were replaced by a condug¢tor of
negligjble impedance

[SOURCE: IEC 60050-441:1984, 441-17-01, modified — "the switching device grthe fusg" has
been feplaced by "a CBE".]

3.10.

switching capacity

making and breaking capacity
value |of current that a CBE is capable of making and breaking at a stated voltage |under
preschibed conditions of use and operation

3.10.6
short{circuit making and breaking capacity
prospgctive current expressed as its RMS value, which a CBE is designed to make, td carry
for its lopening time and to break under specified ‘conhditions

3.11 |Definitions concerning coordination*of CBEs and SCPDs associated in the shme
circuit

3.11.1
short{circuit protective device
SCPD
overcyrrent protective means)intended to protect a circuit or parts of a circuit against
short-gircuit currents by interrupting them

3.11.2
back-pup protection
overcdrrent coaorfdination of two overcurrent protective devices in series where an [SCPD
ensures the overcurrent protection with or without the assistance of the CBE and prevenits any
excessive stress on the CBE under prescribed conditions

3.11.
overcurrent discrimination

selectivity

coordination of the relevant characteristics of a CBE and its SCPD such that on the incidence
of overcurrents within stated limits the CBE opens the circuit while the SCPD does not
operate

[SOURCE: IEC 60050-441:1984, 441-17-15, modified — “overcurrent protective device" has
been replaced by "CBE" and “SCPD".]

3.11.4

selectivity limit current
IS

limiting value of current
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— below which the CBE completes its breaking operation in time to prevent the SCPD from
starting its operation (i.e. selectivity is ensured), and

— above which the CBE may not complete its breaking operation in time to prevent the SCPD
from starting its operation (i.e. selectivity is not ensured)

SEE: Figure F.1.

3.11.5

conditional short-circuit current

value of short-circuit current which a CBE protected by an SCPD in series can withstand
under specified conditions of use and behaviour

3.11.6
electrpdynamic contact separation
lowes{ value of peak current which causes a contact separation while the mechanism rgmains
closeg

3.11.7]
short{time withstand current
<of a|CBE> value of current which a CBE can satisfactorily withstand for a specifiefl time
withoyt suffering any damage impairing its further use

3.11.8
take-qver current
current coordinate of the intersection between the tripping characteristics of two overdqurrent
proteclive devices in series for operating times greater than or equal to 0,05 s

Note 1 fo entry: For operating times less than 0,05 s, the two overcurrent devices in series are considerefd as an
associdtion (see Annex F).

[SOURCE: IEC 60050-441:1984, 441-17-16, modified — "time-current characteristics pf two
overcyrrent protective devices" has _beéen replaced by "tripping characteristics df two
overcyrrent protective devices in series for operating times greater than or equal to 0,05 " and
Note 1 to entry has been added.]

3.12 |[Definitions related to‘terminals and terminations

3.12.1
termination
conneftion between ‘two or more conductive parts which can only be made by a dpecial
process

Note 1 fo entrys=>The special process may be welding, soldering or the preparation of the conductors by a|special
purposg tool,

3.12.2
terminal

conductive part of a device provided for re-usable electrical connection without the use of a
special process

3.12.2.1

terminal for unprepared conductors

terminal which does not require a special preparation of the conductor other than stripping
and reshaping the conductor before its introduction into the terminal or the twisting of a
stranded conductor to consolidate the end

3.12.2.2

terminal for prepared conductors

terminal which requires special preparation of the conductor such as the use of cable lugs,
eyelets or similar devices
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3.12.2.3

terminal for internal conductors

factory-wiring terminal

terminal for the connection of internal conductors of the equipment

Note 1 to entry: CBEs are normally, but not necessarily, provided with terminals for internal conductors.

3.12.3

screw-type terminal

terminal for the connection and subsequent disconnection of a conductor or the
interconnection of two or more conductors capable of being dismantled, the connection being
made, directly or indirectly, by means of screws or nuts of any kind

3.12.4
pillar terminal
screwitype terminal in which the conductor is inserted into a hole or cavityy where it is
clampgd under the shank of the screw(s)

Note 1 [to entry: The clamping pressure may be applied direct by the shank of the screw or through an
intermefdiate clamping element to which pressure is applied by the shank of the screm.

Note 2 fo entry: Examples of pillar terminals are shown in Annex E.

3.12.5
screw| terminal
screwitype terminal in which the conductor is clamped under the head of the screw

Note 1 |[to entry: The clamping pressure may be applied ditectly by the head of the screw or through an
intermefiate part, such as a washer, a clamping plate or an@nti-spread device.

Note 2 jo entry: Examples of screw terminals are shownsn Annex E.

3.12.6
stud terminal
screwttype terminal in which the conductor is clamped under a nut

Note 1 fo entry: The clamping pressure-may be applied direct by a suitably shaped nut or through an interinediate
part, such as a washer, a clamping plate or an anti-spread device.

Note 2 fo entry: Examples ofistud terminals are shown in Annex E.

3.12.7
saddlg terminal
screwttype terminal in which the conductor is clamped under a saddle by means of {wo or
more $crews-or.nuts

Note 1 joentry: Examples of saddle terminals are shown in Annex E.

3.12.8

lug terminal

screw terminal or a stud terminal, designed for clamping a cable lug or a bar by means of a
screw or nut

Note 1 to entry: Examples of lug terminals are shown in Annex E.

3.12.9

screwless terminal

terminal for the connection and/or interconnection and subsequent disconnection of one or
more conductors, the connection being made, directly or indirectly, by means other than screws

Note 1 to entry: The following are not regarded as screwless terminals:

— terminals requiring fixing of special devices to the conductors before clamping them into terminals, for example
flat quick-connect terminals;
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— terminals requiring wrapping of the conductors, for example those with wrapped joints;

— terminals providing direct contact to the conductors by means of edges or points penetrating the insulation.

Examples of screwless terminals are shown in Figures E.5 to E.14.

3.12.9.1
universal screwless terminal
screwless terminal intended for the connection of all types of conductors

3.12.9.2
non-universal screwless terminal
screwless terminal intended for the connection of certain types of conductors only

EXAMPLES push-wire clamping unit for solid conductors only; push-wire clamping unit for rigid selid apd rigid
stranded conductors only

3.12.10
flat qyick-connect termination
electrical connection consisting of a male tab and a female connector which can be ingerted
and w|thdrawn without the use of a tool

3.12.11
male {ab
portion of a quick-connect termination which receives the female connector

Note 1 fo entry: Examples of male tabs are shown in Figure E.6.

3.12.12
femalg connector
portion of a quick-connect termination which js.pushed onto the male tab

Note 1 fo entry: An example of a female connectpf s shown in Figure E.14.

3.12.13
deten
dimplg (depression) or hole in.the male tab which engages a raised portion on the female
conneftor to provide a latch forythe mating parts

3.12.14
soldef termination
condugtive part of a CBE provided to enable a termination to be made by means of soldé¢ring

3.12.15
external conductor
field-wiring’conductor
cable,Lcord, core or conductor, a part of which is external to equipment in or on which the
CBE is mounted

3.12.16
integrated conductor
conductor which is used to permanently interconnect parts of a CBE

3.12.17

internal conductor

factory-wiring conductor

any cable, cord, core or conductor, which is internal to equipment but is neither an external
nor an integrated conductor
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3.12.18

tapping screw

screw manufactured from a material having a greater resistance to deformation when applied
by rotary insertion to a hole in a material having a lesser resistance to deformation

Note 1 to entry: The screw is made with a tapered thread, the taper being applied to the core diameter of the
thread at the end section of the screw. The thread produced by application of the screw is formed securely only
after sufficient revolutions have been made to exceed the number of threads on the tapered section.

3.12.19
thread-forming screw
tapping screw having an uninterrupted thread

Note 1 fo entry: It is not a function of this thread to remove material from the hole.

Note 2 fo entry: An example of a thread-forming screw is shown in Figure 1.

3.12.20
thread-cutting screw
tappingg screw having an interrupted thread

Note 1 jo entry: The thread is intended to remove material from the hole.

Note 2 jo entry: An example of a thread-cutting screw is shown in Figure 2,
3.13 |Definitions related to tests

3.13.1
type tpst
test of one or more devices made to a certain design to show that the design meets g¢ertain
specif|cations

3.13.2
routine test
test tg which each individual device s subjected during and/or after manufacture to |check
whethpr its complies with certain criteria

3.13.3
special test
test, pdditional to typetests and routine tests, made either at the discretion ¢f the
manuflacturer or accarding to an agreement between manufacturer and user

4 Classification

4.1 Géneral

CBEs are classified according to the criteria given in 4.2 to 4.11.

4.2  Quantity of poles
— the number of poles;
— the number of protected poles.

NOTE The pole which is not a protected pole can be an unprotected pole or a switched neutral.

4.3 Method of mounting
— surface type;

— flush type;

— panel-mounting type;

— integral-mounting type.
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NOTE 1 Panel-mounting types comprise snap-on types and flange types.

NOTE 2 Integral-mounting types are types which are kept in place by fixation means and do not require any other
mounting means.

4.4 Method of connection
— CBEs, the connections of which are not associated with the mechanical mounting;

— CBEs, one or more connections of which are associated with the mechanical mounting, for
example:

plug-in type;
bolt-on type;

e | screw-in type;
e | solder-in type.

NOTE |Some CBEs can be of the plug-in type or bolt-on type on the line side only, the load terminals being|usually
suitablg for wiring connection.

4.5 |Method of operation

4.5.1 | CBEs for automatic interruption and non-automatic (manual)resetting only (R-tyge).

4.5.2 | CBEs for automatic interruption and non-automatic (manual) resetting, provided with
meang for manual operation designed for occasional manual switching, but not designed for
regular manual switching operations under normal load conditions (M-type).

4.5.3 | CBEs for automatic interruption and non-automatic (manual) resetting, provided with
meang for manual operations and designed for<regular manual switching operations [under
normal load conditions (S-type) (see note of 5,223).

4.5.4 | CBEs for automatic interruption anpdhautomatic resetting (J-type).

J-type| CBEs can be provided with means for manual operation also. In this case, the relevant
requirements concerning the other:types are applicable.

4.6 |Mode of tripping

4.6.1 CBEs tripping by current (overcurrent)

Mode [of tripping Designation
— th¢rmal TO
— thgrmal-magnetic ™
— magnetic MO
— hydraulic-magnetic HM
— electronic-hybrid EH

NOTE Electronic-hybrid type means an electronically controlled device associated with any of the other modes of
tripping.

4.6.2 CBEs tripping by voltage
Mode of tripping Designation

— overvoltage ov

— undervoltage uv
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4.7 Influence of the ambient temperature

4.7.1 CBEs, the operation of which is temperature dependent.
4.7.2 CBEs, the operation of which is not temperature dependent.

4.8 Trip-free behaviour

4.8.1 Trip-free (positively trip-free).

4.8.2 Cycling trip-free.

4.8.3 | Non-trip-free. CBEs of the non-trip-free type are not intended to be used for|short-
circuit{duty.

4.9 [Influence of the mounting position

4.9.1 | Independent of the mounting position.
4.9.2 | Dependent on the mounting position.

4.10 |Electrical performance

4.10.1 For general use, including inductive circuits.
4.10.2 For use in substantially resistive circuits only.

4.11 |Suitability for isolation
— nof suitable for isolation;
— sultable for isolation (see Annex K).

5 Characteristics of CBEs

5.1 |List of characteristics
The clparacteristics of a CBE shall be stated in the following terms, as applicable:

— number of poles,protected poles (see 4.2) and neutral path if any;
— mgthod of mounting (see 4.3);

— mgthod-Bf connection (see 4.4);

— mgthaed of operation (see 4.5);

— rated quantities (see 5.2);
— operating characteristics (see 3.9).

5.2 Rated quantities
5.2.1 General

Rated quantities are specified in 5.2.2 to 5.2.7. Unless otherwise specified, all values of
current and voltage are RMS values.

5.2.2 Rated voltages
5.2.2.1 General

A CBE is defined by the rated voltages defined in 5.2.2.2 to 5.2.2.5.
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5.2.2.2 Rated operational voltage of a CBE (U,)

The rated operational voltage (hereinafter referred to as "rated voltage") of a CBE is the value
of voltage to which the performance is referred.

NOTE The same CBE can be assigned a number of rated voltages and associated rated switching capacities (see
5.2.5).

5.2.2.3 Rated insulation voltage (U;)

The rated insulation voltage of a CBE is the value of voltage to which dielectric tests,
clearances and creepage distances are referred.

Unles$ otherwise stated, the rated insulation voltage is the value of the maximum| rated
voltage of the CBE. In no case shall the maximum rated voltage exceed the rated-insyilation
voltagg.

5.2.2. Rated impulse withstand voltage (Uimp)

The pleak value of an impulse voltage of prescribed form and polahity which the dBE is
capabje of withstanding without failure under specified conditions~of test and to whi¢h the
valueg of the clearances are referred.

The rgqted impulse withstand voltage of an equipment shall\be equal to or higher tr:]rn the
valueg stated for the transient overvoltages occurring in{the circuit in which the equipnjent is
fitted.

The dorrelations between the rated voltages «of)'supply systems and the rated impulse
withstgnd voltages are given in Annex H.

Impulge withstand test voltages for the verification of the insulation coordination are giyen by
Table [21.

5.2.2.% Rated voltage of undervoltage and zero voltage releases (U,)

The rated voltage of undervaéltage and/or zero voltage releases with respect to the vdlue of
voltage to which the performance is referred.

5.2.3 Rated current(l,)

A current assigned-by the manufacturer (in accordance with Table 11 or Table 12 according to
the dgclared performance) as the current which the CBE is designed to carry in uninterfupted
duty (s$ee 3.8:5) at a specified reference ambient air temperature.

The standard reference ambient air temperature is (?’2 + ?) °C

If the reference ambient air temperatures are different from the standard value, the derating
factor as given in the manufacturer's literature shall be applied (see 7.2).

NOTE For S-type CBEs, a rated current different from that assigned in accordance with Table 11 can be stated by
the manufacturer for inductive loads.

5.2.4 Rated frequency

The power frequency for which the CBE is defined and to which the values of the other
characteristics correspond.

5.2.5 Rated switching capacity (rated making and breaking capacity)

The value of switching capacity (see 3.10.5) assigned to the CBE by the manufacturer.
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NOTE It is expressed by a value of current (RMS if AC).
5.2.6  Rated conditional short-circuit current (I,,.)
5.2.6.1 General

The value of the conditional short-circuit current (see 3.11.5) if assigned to the CBE by the
manufacturer.

NOTE 1 For the purpose of this document, two categories of performance are specified (see 5.2.6.2 and 5.2.6.3).

NOTE 2 The manufacturer can decide not to assign a value of I to the CBE, in which case the relevant tests are
omitted.

5.2.6.2 Rated conditional short-circuit current performance category PC1 (l,.1)

The value of rated conditional short-circuit current, if assigned by the manufactarer, for|which
the pihescribed conditions do not include the fitness of the CBE for its further usq. See
9.12.4.2.

5.2.6.8 Rated conditional short-circuit current, performance category PC2 (I,.»

The value of rated conditional short-circuit current, if assigned by the manufacturer, for(which
the prescribed conditions do include the fithess of the CBE fordts, further use. See 9.12.4.3.

5.2.7 Rated short-circuit capacity (l;,)

The rgted short-circuit capacity of a CBE is the value' of current assigned to the CBE py the
manufacturer, according to 3.10.6.

The rgted short-circuit capacity shall not be leSs than

- 6|, for AC,
- 41, for DC.

5.3 [Standard and preferred, values
5.3.1 Preferred values of‘rated voltage
Preferred values of rated voltage are as follows.

- AdQ:

60[V, 120 V{240 V/120 V, 220 V, 230 V, 240 V, 380 V/220 V, 400 V/230 V, 415 V/240 V,
38p V, 400V, 415V, 440V,

NOJTE/ ,ln/IEC 60038, the network voltage value of 400 V/230 V AC has been standardized. This vglue will
progressively replace the values 380V /220 V and 415 V/240 V.

- DC:
12V,24V,48V, 60V, 120V, 240V, 250 V.

5.3.2 Standard rated frequencies

Standard rated frequencies are: 50 Hz, 60 Hz and 400 Hz.

5.3.3 Standard values of rated conditional short-circuit current
Standard values of rated conditional short-circuit current are:

300 A, 600 A, 1 000 A, 1 500 A, 3000 A.
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6 Marking and other product information

Each CBE shall be marked in a durable manner with the following:

a) manufacturer's name or trade mark;

b) type designation or serial number;

c) rat

ed voltage(s);

d) rated current (coded reference is permissible: for example, current value without the
symbol A, following the type designation);

If the CBE is intended for resistive load only, this shall be stated in the manufacturer's

cafalogue.
e) rated frequency, if the CBE is designed for a frequency other than both 50 Hz and,6(

f) re

temperature different from the standard value (see 5.2.3) — for example, T40

re
g) op
h) the
i) mg
k) mg
) de
m) ov

rence ambient air temperature for CBEs calibrated for a referenceyambie

rence ambient air temperature of 40 °C;
brating voltage limit(s) (of a voltage-sensitive CBE);
symbol y, if the CBE is of a type with a contact gap less than.the specified clears
thod of operation R, M, S or J (see 4.5);
de of tripping (see 4.6);
gree of trip-free behaviour (see 4.8);
brvoltage category, if different from Il; and pollutionsdegree, if different from 2 (see 8.1

n) ra

0) rated conditional short-circuit current, performance category PC2 (l,»), if relevant;
p) rated impulse withstand voltage;

gq) ra
r) se

s) sy
de

If, on
b) ang
whilst

NOTE
OEMs f
on the
the CB
accordi

d conditional short-circuit current, performance category PC1 (lc1);

d short-circuit capacity l.,, if applicable (see 5.2.6);
f-resetting time;

mbol of suitability for isolation -/l— (IEC 60417-6169-1:2012-08, modified)
vice, when applicable.

small apparatus, thevavailable space is insufficient for all the listed markings, at le
the other information shall be given in the manufacturer's catalogue.

Visibility from~the front — though desirable — is not compulsory for CBEs, because CBEs are speg
pr their equipment on the basis of the information provided by the CBE manufacturers. Due to lack g
suallyssmall CBEs, it may not be possible to have the marking on the front part visible after install
FE is\not marked on a visible position the manufacturer can inform the OEM to mark his eq

hgly:

Hz;

nt air
for a

nce;

.3);

bn the

Ast a),

, if applicable, g),hh) and s) shall be marked on the device, and, if possible, c) and d),

ified by
f space
Ation. |If
ipment

The manufacturer shall declare the conditions for the installation of CBEs (especially CBEs
classified to 4.8.3) in his catalogue, where applicable.

For CBEs other than those operated by means of push-buttons, the open position shall be
indicated by the symbol O (IEC 60417-5008:2002-10) and the closed position by the
symbol | (IEC 60417-5007:2002-10).

For CBEs operated by means of two push-buttons, the push-button designed for the opening
operation only shall be red and/or be marked with the symbol O

National symbols additional to O and | are acceptable.
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Red shall not be used for any other push-button, but may be used for other types of actuators,
for example, handles, rockers, provided the ON and OFF positions are clearly identified.

If it is necessary to distinguish between the supply and the load terminals, the former shall be
indicated by arrows pointing towards the CBE and the latter by arrows pointing away from
the CBE.

Other national or international indications, for example 1, 3, 5 for the supply terminals and 2,
4, 6 for the load terminals, are acceptable.

Terminals intended exclusively for the neutral shall be indicated by the letter "N".

Termipals intended for the protective conductor, if any, shall be indicated by thessymbol @
(IEC §0417-5019:2002-10).

Compliance is checked by inspection and by the test of 9.3.

Whergver possible, CBEs shall be provided with a wiring diagram unless the correct mpde of
conneftion is evident.

On the wiring diagram, the terminals shall be indicated, hy/the symbol O (IEC §0617-
S00017:2001-07).

The marking shall be durable and easily legible, and shall not be placed on screws, washers
or other removable parts.

7 Standard conditions for operation in’'service

7.1 General

CBEs| complying with this document shall be capable of operating under the following
standard conditions.

7.2 |Ambient air temperature
7.2.1 Reference ambient air temperature T for calibration

The standard value\of the reference ambient air temperature is (23 + 2) °C.

CBEs|may, showever, be calibrated for a different reference ambient air temperature off T °C.
In this| case,they shall be marked in accordance with Clause 6 f).

7.2.2 Limits of ambient air temperature for operation in service

For standard conditions (reference ambient air temperature T = 23 °C), the ambient air
temperature does not exceed +40 °C and its average over a period of 24 h does not exceed
+35 °C. The lower limit of the ambient air temperature is -5 °C.

For CBEs with a reference ambient air temperature T exceeding 23 °C, the upper limit is
assumed to be (T + 10) °C. The lower limits shall be taken from the information provided by
the manufacturer.

7.3  Altitude

The altitude of the site of installation does not exceed 2 000 m (6 600 ft).
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For installations at higher altitudes, it is necessary to take into account the reduction of the
dielectric strength and of the cooling effect of the air.

CBEs intended to be so used shall be specially designed, or used according to an agreement
between manufacturer and user.

Information given in the manufacturer's catalogue may take the place of such an agreement.

7.4  Atmospheric conditions

The air is clean and its relative humidity does not exceed 50 % at a maximum temperature of
+40 °CHigher refative humidities may be permitted at lower temperatures, tor exampie] 90 %
at +2( °C.

Care |should be taken by appropriate means (for example draining holes)<of moflerate
condepsation which may occasionally occur due to variations in temperature,

8 Requirements for construction and operation

8.1 |Mechanical design
8.1.1 General

A CBHE shall be so designed and constructed that, in stermal use, its performance is rg¢liable
and w|thout danger to the user or surroundings.

In general, this is checked by carrying out all the relevant tests specified.

8.1.2 Mechanism

The moving contacts of a multi-pole CBE shall be mechanically coupled in such a way that all
protegted and unprotected poles make and break substantially together, whether opgrated
manually or automatically, even-if~an overload occurs on one pole only. The manufgcturer
shall ipdicate in his literature if'a~CBE is trip-free, cycling trip-free or non-trip-free.

A CBE, with the exception of J-type CBEs without means for manual operation, shall be
provided with means.(for indicating its closed and open positions which shall be |easily
ans is
Sitions
, shall
bmatic

and shall be independent of any removable part.

Operating means shall be securely fixed on their shafts and it shall not be possible to remove
them without the aid of a tool. Operating means directly fixed to covers are allowed.

Compliance with the above requirements is checked by inspection and by manual test.

Additional requirements for the mechanism of CBEs suitable for isolation are given in K.8.1.2.
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8.1.3 Clearances and creepage distances (see Annex B)
8.1.3.1 General

CBEs shall be so constructed that the clearances and creepage distances are adequate to
withstand the electrical, mechanical and thermal stresses taking into account the
environmental influences that may occur during the anticipated life of the CBE.

NOTE 1 The requirements and tests are based on IEC 60664-1.

It is assumed that for CBEs the following conditions are generally applicable:

- 0V,|vu:tagc batCUUIy ”,
— pollution degree 2.
NOTE 4 CBEs can be designed for other overvoltage categories and pollution degrees.

NOTE B A creepage distance cannot be less than the associated clearance so that the shortest cfleepage
distance possible is equal to the required clearance.

Additipnal requirements for clearance and creepage distances for CBEs suitable for is¢lation
are giyen in K.8.1.3.

8.1.3.2 Clearances
8.1.3.2.1 General

The clearances of the CBE shall be dimensioned_to/withstand the rated impulse withhstand
voltage declared by the manufacturer according.te 5.2.2.4, taking into account the| rated
voltage and the overvoltage category as shown by.Table H.1.

Dimensions according to Table 1 are deemed to meet the impulse withstand voltage tes{.

NOTE |[Correlations between rated voltages ©of supply systems and the line-to-neutral voltage relejant for
determining the rated impulse voltage are given in Annex H.

8.1.3.2.2 Clearances for basic insulation

The cJearances for basic_insulation shall not be less than the values shown in Taple 1.
Smallgr clearances may-he used, if the CBE meets the impulse withstand voltage test i} 9.7.6
but onlly if the parts are-rigid or located by mouldings or if the construction is such that there is
no likelihood of the.distance being reduced by distortion, by movement of the parts or during
mounting, connection and service in normal use to a value so that the CBE no |onger
complles with thé impulse withstand voltage test.

Compliance’is checked by measurement or, if necessary, by the test of 9.7.6.

8.1.3.2.3 Clearances for functional insulation

The clearances for functional insulation shall not be less than those specified in Table 1.
Smaller clearances may be used under the conditions prescribed for basic insulation.

Compliance is checked by measurement or, if necessary, by the test of 9.7.6.

8.1.3.2.4 Clearances for supplementary insulation

The clearances for supplementary insulation shall not be less than those specified for basic
insulation in 8.1.3.2.2 except that smaller clearances than those given in Table 1 are not
allowed.

Compliance is checked by measurement.
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NOTE

Supplementary insulation is used in conjunction with basic insulation.

8.1.3.2.5 Clearances for reinforced insulation

Clearances for reinforced insulation shall not be less than those specified in Table 1.

Compliance is checked by measurement.

Table 1 — Minimum clearances for basic and reinforced insulation

_ Minimum clearance ¢
Rated impulse mm
witrstatra—vottage
° For basic insulation For reinforced insulation
pollution degree pollution degree
Vv a 1 2 3 1 2 B
(see 8.1.3) (see 8.1.3)
330 0,01 0,2b¢ 0,8°¢ 0,04 0,2\5°¢ 0,4°¢
500 0,04 0,2b¢ 08¢ 0,10 0,2b¢ 08¢
800 0,10 0,2b¢ 0,8°¢ 0,5 0.5 0,8 °¢
1500 0,5 0,5 0,8°¢ 1,5 1,5 1,9
2 500 1,5 1,5 1,5 3 3 3
4 000 3 3 3 5,5 5,5 5,4
6 000 5,5 5,5 5,5 8 8 8
a8 This voltage is

or functional insulation: the maximum impulse voltage expected to_occur across the clearance;

— for basic insulation directly exposed to, or significantly influenced by, transient overvoltage frgm the
ow-voltage supply: the rated impulse withstand voltage of{the’CBE;
— for basic insulation not directly exposed to, or signjfieantly influenced by, transient overvoltage fr¢m the
ow-voltage supply: the highest impulse voltage that can occur in the circuit.
b Fof printed wiring material within the CBE, the valués for pollution degree 1 apply, except that the valuf shall
nof be less than 0,04 mm.
¢ Minimum clearance values based on experience rather than on fundamental data.
d  CBEs with a contact gap less than the specified minimum clearance are permitted but shall be markgd with
thel symbol p.
8.1.3.2.6 Clearances across micro-disconnection
Cleargnces across _micro-disconnection shall be dimensioned to withstand temporary
overvgltages (see 3.4.4).
Compliance isrchecked by the test of 9.11.1.3.
8.1.3.2.7 Clearances across full-disconnection

Clearances across full-disconnection shall be dimensioned to withstand transient overvoltages.
They shall not be less than those specified in Table 1 for basic insulation. Smaller distances
may be used if the CBE after the tests of 9.9 and 9.11 is capable to withstand the test voltage
appropriate to the impulse withstand voltage test across the open contacts.

Compliance is checked by measurement or by the test of 9.7.6.

8.1.3.3 Creepage distances

8.1.3.3.1 General

The creepage distances of the CBE shall not be less than those appropriate for the voltage
which is expected to occur in normal use, taking into account the material group and the
pollution degree.
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8.1.3.3.2 Creepage distances for basic insulation

IEC 60934:2019 © IEC 2019

Creepage distances for basic insulation shall not be less than those specified in Table 2.

NOTE

Creepage distances cannot be less than the associated clearance.

The relationship between material group and proof tracking index (PTI) values is as follows:

Material group | 600 < PTI
Material group 1l 400 < PTI < 600
Material group Il a 175 < PTI < 400
M3terial group Il b 100 < PTI < 175
For prjnted circuit materials comparative tracking index (CTI) values apply.
NOTE |The CTI values are obtained in accordance with IEC 60112, using solution A.
Compliance is checked by measurement.
8.1.3.8.3 Creepage distances for functional insulation
Creeppge distances for functional insulation shall not be less than those specified in Table 2.
Compliance is checked by measurement.
NOTE |[For glass, ceramics and other inorganic materials, which are not subject to tracking, creepage digtances
need ngdt be greater than their associated clearance.
Table 2 — Minimup'creepage distances
Working Printed circuit Minimum creepage distance for basic insulation
volthge boards Pollution degree ©
acrgss Pollution degree
creepage b b
distance 1 2¢ T 2 (see 8.1.3) 3
Material group Material group
| I 1 [ I 1 d
N mm mm mm mm mm mm mm mm mm
14 0,025 0,04 0,08 0,04 0,04 0,04 1,0 1,0 1,0
12,5 0,025 0,04 0,09 0,42 0,42 0,42 1,05 1,05 1,05
14 0,025 0,04 0,10 0,45 0,45 0,45 1,1 1,1 1,1
2 0,025 0,04 0,11 0,48 0,48 0,48 1,2 1,2 1,2
25 0,025 0,04 0,125 0,50 0,50 0,50 1,25 1,25 1,25
32 0,025 0,04 0,14 0,53 0,53 0,53 1,3 1,3 1,3
40 0,025 0,04 0,16 0,56 0,8 1,1 1,4 1,6 1,8
50 0,025 0,04 0,18 0,6 0,85 1,2 1,5 1,7 1,9
63 0,04 0,063 0,20 0,63 0,9 1,25 1,6 1,8 2,0
80 0,063 0,1 0,22 0,67 0,95 1,3 1,7 1,9 2,1
100 0,1 0,16 0,25 0,71 1,0 1,4 1,8 2,0 2,2
125 0,16 0,25 0,28 0,75 1,05 1,5 1,9 2,1 2,4
160 0,25 0,4 0,32 0,8 1,1 1,6 2,0 2,2 2,5
200 0,4 0,63 0,42 1,0 1,4 2,0 2,5 2,8 3,2
250 0,56 1,0 0,56 1,25 1,8 2,5 3,2 3,6 4,0
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320 0,75 1,6 0,75 1,6 2,2 3,2 4,0 4,5
400 1,0 2,0 1,0 2,0 2,8 4,0 5,0 5,6
5002 1,3 2,5 1,3 2,5 3,6 5,0 6,3 7,1

5,0
6,3
8,0

a8  For higher working voltages, the values of Table 4 of IEC 60664-1:2007 apply.
Material groups I, II, Il a and Il b.

¢ Material groups I, Il, 1l a.

Material group Il includes Il a and Il b.

€ Within the CBE, micro-environment is deemed to apply.

For printed circuit boards with coating complying with IEC 60664-3, these values need not be applied.

8.1.3.

Creep
basic

Comp

8.1.3.

Creep
basic

Comp

8.1.4

8.1.4.
stress

Screw

8.1.4.
througd
no les|
possil

Comp

NOTE

B.4 Creepage distances of supplementary insulation

pge distances of supplementary insulation shall not be less than those“specifi
nsulation.

Ps occurring in normal use.
ed connections are considered:as checked by the tests of 9.8, 9.9, 9.11, 9.13 and

P Electrical connections,shall be so designed that contact pressure is not trans|
h insulating material other than ceramic, pure mica or other material with characts
S suitable, unless there is sufficient resilience in the metal parts to compensate f
le shrinkage or.yielding of the insulating material.

iance is cheeked by inspection.

The suitability of the material is assessed with respect to dimensional stability.

8.1.4.

ed for

iance is checked by measurement.
B.5 Creepage distances for reinforced insulation
pge distances for reinforced insulation shall not be less-than twice those specified for
nsulation.
iance is checked by measurement.
Screws, current-carrying parts and connections
| Connections, whether electrical «or- mechanical, shall withstand the mecHhanical

9.14.

mitted
ristics
Dr any

B Current-carrying parts and contacts intended for protective conductors shall be

either

of

— copper;

— an alloy containing at least 58 % copper for parts worked cold, or at least 50 % copper for
other parts; or

— other metal or suitably coated metal, no less resistant to corrosion than copper and having
mechanical properties no less suitable.

NOTE New requirements, to be verified by a test for determining the resistance to corrosion, are under

conside

ration. These requirements should permit other materials to be used if suitably coated.

This requirement does not apply to contacts, magnetic circuits, heater elements, bimetals,
shunts, parts of electronic devices nor to screws, nuts, washers, clamping plates and similar
parts of terminals.
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8.1.5 Screw-type and screwless terminals

8.1.5.1 Terminals shall be such that the conductors may be connected so as to ensure that
the necessary contact pressure is available.

Compliance is checked by inspection and by the test of 9.5.2.

8.1.5.2 Terminals shall be fixed in such a way that the terminal will not work loose when the
conductor is connected or disconnected.

Compliance is checked by inspection, by measurement and by the test of 9.4.1.

8.1.5.8 Terminals for connection of external conductors (see 3.12.15) shall-alloiw the
connegtion of copper conductors having nominal cross-sectional areas as shown in’Table 3.

Terminals for conductors, internal conductors (see 3.12.17) and integrated conductors
(see 3.12.16) shall allow the connection of copper conductors of the largest and smallest
diameters specified by the manufacturer shall be used. If not specified,.Table 3 is applicpble.

Examples of possible shapes and possible dimensions of terminals are shown in Annex E.

Compliance is checked by inspection and by fitting conductors' of the declared types with the
smallgst and largest cross-sectional areas specified.

Table 3 — Connectable cross-sectional areas.of external copper conductors
for screw-type and screwless terminals

Rated current Range of nominal cross-sections to be clamped?
A mm?
Up to and including 6 0,5 to 1,0
Above 6 up to and including ¥3 0,75 to 1,5
Above 13 up to and including 20 1,0 to 2,5
Above 20 up to and including 25 1,5 to 4
Above 25 up to aihd including 32 2,5 to 6
Above 32 up to and including 50 4 to 10
Above 50, up-to and including 63 6 to 16
Above )63 up to and including 80 10 to 25
Abeve 80 up to and including 100 16 to 35
Above 100 up to and including 125 25 to 50
aVv’ Accommodation of lower and higher cross-sectional areas is permitted.

8.1.5.4 Terminals for unprepared copper conductors which are suitable for connection of
(external) flexible conductors shall be located or shielded so that, if a wire of a flexible
conductor escapes from a terminal when the conductors are fitted, there is no risk of contact
between live parts and accessible metal parts, and, for CBEs for class Il appliances, between
live parts and metal parts separated from accessible metal parts by supplementary insulation
only.

Compliance is checked by inspection and by the test of 9.5.

8.1.5.5 The means for clamping the conductors in the terminals shall not serve to fix any
other component, although they may hold the terminals in place or prevent them from turning.
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Compliance is checked by inspection and by the test of 9.5.1.

8.1.5.6 Terminals shall be so designed that the insertion of the conductor is prevented by a
stop if further insertion may reduce the creepage distance and/or clearances or influence the
mechanism of the CBE.

Compliance is checked by inspection.

8.1.5.7 Terminals shall be so designed that they clamp the conductor without undue damage
to the conductor itself.

Compliance is checked by inspection and by the test of 9.5.3.

8.1.5.8 Terminals shall be so designed that they make connection reliably between|[metal
surfacles and without undue damage to the conductor.

Compliance is checked by inspection and by the tests of 9.4 and 9.5.

8.1.5.9 Terminals shall clamp the conductor between metal surfaces, except that for
terminfals intended to be used in circuits carrying a current not(exceeding 0,2 A, one |of the
surfaces may be non-metallic.

8.1.5.10 Terminals for rated currents up to and including 32 A, intended for connection of
external conductors, shall allow the connection of unprepared copper conductors.

Compliance is checked by inspection.

8.1.5.11 Terminals for prepared copper conductors shall be suitable for their purpose| when
the cojnnection is made as specified by the-manufacturer in his literature.

Compliance is checked by inspection.and by the test of 9.5.4.

8.1.5.12 Screw-type terminalsishall have adequate strength. Screws and nuts for clamping
the conductors shall have a-megtric ISO thread or a thread comparable in pitch and mechanical
strength.

Compliance is checked by inspection and by the tests of 9.4 and 9.5.2.

NOTE |[Provisionally; SI, BA and UN threads can be used as they are considered as practically equivalent|in pitch
and mefphanical strength to metric ISO thread.

8.1.5.13/Clamping screws or nuts of terminals intended for connection of profective
condu%&#—be—adewﬁe%ee%d—ag&m%e@ema—msempg—l' i g-

Compliance is checked by inspection and by the test of 9.5.1.

In general, the designs of terminals according to Figures E.1 to E.4 provide sufficient
resilience to comply with this requirement. For other designs, special provisions, such as the
use of an adequately resilient part which is not likely to be removed inadvertently, may be
necessary.

8.1.5.14 Screws and nuts of terminals intended for connection of external conductors shall
be in engagement with a metal thread and the screw shall not be of the tapping type.

8.1.5.15 For pillar terminals, the distance between the clamping screw and the end of the
conductor when fully inserted shall be at least as specified in Table 4.
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The minimum distance between the clamping screw and the end of the conductor applies only
to pillar terminals in which the conductor cannot pass right through.

Table 4 — Minimum distance between clamping screw
and the end of conductor when fully inserted

Rated current Minimum values
mm
A With one clamping screw With two clamping screws
Up to and including 6 1,5 1,5
Above 6 up to and including 13 1.5 1.5
Above|13 up to and including 20 1,8 1,5
Above|20 up to and including 25 1,8 145
Above|25 up to and including 32 2,0 1,5
Above|32 up to and including 50 2,5 2,0
Above|50 up to and including 80 3,0 2,0
Above|80 up to and including 100 4,0 3,0
Above|100 up to and including 125 Under consideration Under consideration
Compliance is checked by measurement after a solid conductor of the largest cross-se¢tional
area specified by the manufacturer has been fully inserted and clamped with the forque
indicajed in Table 15.
8.1.5.16 Screwless terminals (see Figure E.5), unless otherwise specified by the
manufacturer, shall accept conductors as indi¢dted in Table 3, in which case no marking is
necespary.
If a screwless terminal can accept only-solid conductors, this shall be either clearly marked on
the end product, for connecting purpeses, by "sol", or indicated on the smallest packagp unit,
or in technical information and/or-catalogues of the manufacturer.
If a s¢rewless terminal can accept only rigid (solid and stranded) conductors, this sHall be
either| clearly marked on\the end product, for connecting purposes, by the letter [r", or
indicajed on the smallest package unit or in technical information and/or catalogues |of the
manufacturers.

Comp

8.1.5.

iance isrchecked by inspection and by the test of 9.4.1.

The connéction or disconnection of conductors shall be made as follows:

| 7/, Screwless terminals shall withstand the mechanical stress occurring in normTI use.

— on universal terminals, by the use of a general purpose tool or by the device integral with
the terminal and designed for being open for the insertion or withdrawal of the conductors;

— on push wire terminals, by simple insertion. For the disconnection of the conductors, an
operation other than a pull on the conductor shall be necessary.

The use of a general purpose tool or a convenient device, integral with the terminal, is
allowed in order to "open" it and to assist the insertion or the withdrawal of the conductor.

Compliance is checked by inspection and by the test of 9.4.

8.1.5.18 Screwless terminals shall allow the proper connection of conductors.
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The manner of insertion and disconnection of the conductors shall be obvious, or instructions
shall be provided by the manufacturer.

NOTE

Examples of screwless terminals are shown in Figure E.5.

The intended disconnection of the conductor shall require an operation, other than a pull at
the conductor, such that it can be effected manually with or without the help of a tool in
normal use.

Openings for the use of a tool intended to assist the insertion or disconnection shall be clearly
distinguishable from the opening for the conductor.

Compliance is checked by inspection, by measurement and by insertion of the apprgpriate

flexible and/or rigid conductors of cross-sectional areas according to Table 3.

8.1.5.19 Screwless terminals intended to be used for the interconnection of more thgn one

conduftor shall be designed so that, after the insertion, the operation of the clamping fneans

of ong of the conductors is independent of the operation of the clampingmeans of the other

conduftor. During the disconnection, the conductors may be disconnected-either simultangously

or separately.

Compliance is checked by inspection and by tests with any €ambination as specified py the

manuflacturer.

8.1.6 Solder terminations

8.1.6.1 Solder terminations shall have sufficient selderability.

Compliance is checked by applying the test 6§\9.4.2.1.

8.1.6.2 Material adjacent to the solder terminations shall have sufficient resistance to

solderjng heat.

Compliance is checked by applying the test of 9.4.2.2.

8.1.6.3 Solder terminations shall be provided with means for mechanically securing the

condufgtor in position independently of the solder.

Such means may.he provided by

— ahole suitable for hooking in the conductor;

— shpapingJthe edges of the terminal to allow the conductor to be wrapped around the
terminal before soldering;

— aclamping means adjacent to the solder connection.

NOTE

Solder terminations for connection on printed circuit boards are not considered in this document.

Compliance is checked by inspection.

8.1.7

Flat quick-connect male tabs (Figures E.6 to E.13)

8.1.7.1 Male tabs shall comply with the dimensions of Tables 5, 6 and 7.
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Table 6 — Dimensions of tabs in millimetres — Dimensions H, I, T, K, R, G, L, Sand U

Nominal size H T2 K R G L S U
2.8 x dimple 1,7 max. | 7,0 max.
0.5 hole 1,7 max. | 2,7 max.
2.8 x dimple 1,7 max. | 7,0 max.
0.8 hole 1,7 max. | 2,7 max. | 1 min.
dimple 1,7 max. | 6,2 max. | 1,6 max. 0,7 + 1,0 + 0,5+
4,8 x 0,1 0,2 0,2
0’8 nore £, ITIdX. 4,2 TIdx. Z IIIiII. 1,0 TTTdX. U, T 1, U X
0,1 0,2
dimple 2,5 max. | 7,8 max. | 2,9 max. 1,0 £ 1,0+ D,5 +
0,1 0,2 0,2
6,3
0.8 hole |3,5 max. |5,5 max. | 2 min. 29max. | 1,0% 1,0 +
0,1 0,2
dimple 4 max. 12,0 2,9 max. 5% 1,4+ D,7 +
95 max. 0,1 0,2 0,2
1.2 hole 5 max. |7,5 max. 2,5 2,9 max. 1,5+ 1,4 +
0,1 0,2
a8 If Figures E.10 and E.11 are combined, the dimension T shall be gr€ater than the actual value |of the
dinmpension G plus the thickness C of the material.

If not

otherwise specified in Table 7, the dimensions E1 and F1 shall comply wi

h the

equivalent dimensions according to Tables 5 and6)for the larger size of the male tab, ahd the
dimengions B2, E2 and F2 with the smaller sizegof the male tab.
Examples of designs and dimensions_ef flat quick-connect terminations are shown in
Figurgs E.6 to E.13.
8.1.7.2 Male tabs may have ‘an optional detent for latching. Round dimple dé¢tents,
rectangular dimple detents and\hole detents shall be located in the hatched area along the
centre-line of the male tab as\indicated in Figure E.10.
NOTE |Male tabs can have(@aarger hole to allow soldering.
Table7 — Dimensions in millimetres of combined male tabs
for two different sizes of female connectors
Types according to figures
Nomljinal/size E1 = B2 E2 E2
mm
2,8x0,8 6 min. 2,0t02,4 1,3t01,5
6,3 x 0,8 4,0 to 4,5 1,6 t0 1,9

8.1.7.3 Provisions for non-reversible restrictions may be located in the area "LG" of

Figure

E.11 and "KR" of Figure E.12 along the centre-line of the male tab.

If Figures E.10 and E.11 are combined, T shall be greater than the actual value of G plus the
thickness C of the material. For the value of T, G and C, see Tables 5 and 6.

NOTE Male tabs according to Figure E.12 are not designed to have a hole or a dimple according to the values of

E and F

of Table 5.
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8.1.7.4 Male tabs shall be so designed as to allow the correct insertion and withdrawal of
one of the female connectors shown in Figure E.14 without damage which could impair the
further use of the CBE.

Compliance is checked by the test of 9.4.3.1.
8.1.7.5 Male tabs shall be securely retained.
Compliance is checked by the mechanical overload force test of 9.4.3.2.

8.1.7. Male tabs as indicated in Figure E.13 may have a design which allows the
conneftion of two different sizes of female connectors.

8.1.7.f Male tabs of similar size and design and dimensionally similar to these shqwn in
Table$ 5 and 6 shall be allowed if they are able to pass the compliance test 'with the female
connegtor shown in Figure E.14.

An example of a female connector and possible dimensions are given imFigure E.14.
Compliance is checked by the test of 9.4.3.

8.1.7.8 Male tabs which do not have the dimension criteriayshown in 8.1.7.1 and 8.1.7.7 are
allowdgd only if the dimensions and shapes are so differént as to prevent any mating with the
female connector shown in Figure E.14.

8.1.7.9 Male tabs shall be adequately spaced«to allow the connection of the apprqpriate
uninsylated female connectors.

Compliance is checked by applying tos-each different male tab design/configuratipn an
appropriate female connector accordingto the manufacturer's instructions in the most g$evere
orientation; during this operation, nocstrain or distortion shall occur to any of the male tpbs or
to the|r adjacent parts, nor shall.the”creepage distances or clearances be reduced to yalues
less than those specified in 8.1.:3.

NOTE |A non-reversible stop can be included so that a female connector can only be applied in one direcgion, so
that thel female connector cannot be inserted in the reversed position.

For mple tabs complying with Figure E.11 or Figure E.12, an appropriate female conneftor is
that shown in Figure*E.14.

8.2 |Protegetion against electric shock

Parts |of ' the CBE accessible after installation in equipment shall provide protection against
electricstotk:

Compliance is verified by the tests of 9.6.

Completion of the protection against electric shock after installation of the CBE is the
responsibility of the equipment manufacturer.

8.3 Temperature-rise
8.3.1 Temperature-rise limits

The temperature-rises of the parts of a CBE, measured under the conditions specified in 9.8.2,
shall not exceed the values specified in Table 8.
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Table 8 — Temperature-rise values for CBEs for different reference
ambient air temperatures (T)

Temperature rise (K) according to T ©

during manual operation, including
operating means of insulating

ab
Parts T=23°Cf T=40°Cf T=55°Cf
(standard value)
Terminals © 60 ¢ 504 354
External parts liable to be touched 55 40 25

material

Externpl metallic parts of 35 25 10
operat|ng means

Other external parts, including that 70 60 45
face of the CBE in direct contact

with thie mounting surface

2 NoJvalue is specified for the contacts, since the design of most CBEs is such that a direct,measuremen{ of the
tenmpperature of those parts cannot be made without the risk of causing alterations-or displacements gf parts
likgly to affect the reproducibility of the tests.
The¢ 28-day test (see 9.9) is considered to be sufficient for checking indirectly(the’behaviour of the cgntacts
with respect to undue overheating in service.

b No|value is specified for parts other than those listed, but no damage_shall be caused to adjacent plarts of
insplating materials, and the operation of the CBE shall not be impaired:

¢ Fof plug-in type CBEs, the terminals of the base on which the CBE i$_installed.

4 Hidher values are permitted for terminals for conductors inside™the equipment where the CBE is interjded to
be finstalled. Relevant information on those values shall be made’available to the equipment manufactuler.

€  Fof other values of T, the admissible temperature-rise can\be determined by interpolation between the [values
(T + K) obtained by the sum of the values shown in the table.

f Tolerance 2 °C.

Compliance is checked by tests of 9.8.

8.3.2 Ambient air temperatufe

The tgmperature-rise limits given in Table 8 are applicable only if the ambient air tempdrature

remaims between the limits'given in 7.2.2.

8.4 |Dielectric properties

8.4.1 Dieleetric strength at power frequency

CBEs|shall'have adequate dielectric properties at power frequency.

Comp lance IS checked by the tests orf 9./7.1, 9.7.2 and 39./.5, with Samples In new condition.

After the verification of electrical operational capability of 9.11, the CBEs shall withstand the
test of 9.7.3 but at a test voltage 0,75 times the voltage indicated in 9.7.5 and without the
previous humidity treatment of 9.7.1.

8.4.2

Clearances for insulation coordination

The clearances of CBEs shall satisfy the requirements of insulation coordination.

Compliance shall be checked by measurement of the clearances as specified in 8.1.3, or by
the impulse withstand voltage test specified in 9.7.6.

Requirements for isolating capability of CBEs suitable for isolation are given in K.8.4.2.
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8.5 Conditions for automatic operation
8.5.1 Standard time-current zone

The tripping zone (see 3.9.4) is defined by the information given by the manufacturer in his
catalogue (see Annex A). It refers to the reference conditions as specified in 9.2.

NOTE 1 The tripping characteristic of a CBE is intended to ensure adequate protection of the equipment, without
premature operation.

The operating zone of a CBE shall be stated for one CBE without enclosure, mounted in still
air.

NOTE
more C

The m
ambie
and tq
other

A rep
therm

Conditions of temperature and mounting different from the ones stated (type of enclosure, groy
BEs in the same enclosure, etc.) can affect the operating zone of a CBE.

anufacturer shall be prepared to make available the characteristics related to sp
Nt temperatures different from the standard reference ambient temperature of (23 +
give information on the variation of the tripping characteristic due to deviation
eference conditions, for example, for mounting in planes other than'vertical.

esentation of the operating zone is given by Figure A,l.“For a CBE with th
hl magnetic, magnetic, or hydraulic-magnetic mode of tripping, the manufacture

state ghe following values:

—  the
— the

test currents indicated in Table 9, as multiples of the rated current;
times (t, ty, t3, ty) indicated in Table 9, wherelapplicable.

Table 9 — Time-current operating characteristics

ping of

pcified
2) °C,
5 from

prmal,
shall

Tgst current Initial conditions Time, t Required result
(I Cold @ 1h No tripping
I Immediately following the <1lh Tripping
non-tripping test
21, Cold 2 (St Tripping
61, Cold @ JSt<t, Tripping
Loi Cold 2 0,1s No tripping
l; Cold 3 <0,1ls Tripping
a8  The¢ term "cold" means without previous loading (see Annex A).

NOTE § Valuesfor mode of tripping of electronic hybrid CBEs are under consideration.
8.5.2 Tfipping characteristic
8.5.2.1 General

The tripping characteristic of a CBE shall be contained within the zone defined in 8.5.1.

NOTE Conditions of temperature and mounting different from those specified in 9.2 may affect the tripping
characteristic of a CBE.

8.5.2.2 Effect of single-pole loading of a multi-pole CBE on the tripping

characteristic

When a CBE with more than one protected pole is loaded on only one of the protected poles,
starting from cold, it shall trip within the conventional time with a current equal to:

— 1,1 times the conventional tripping current (see 3.3.6), for two-pole CBEs with two
protected poles;
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— 1,2 times the conventional tripping current, for three-pole and four-pole CBEs.

The conventional time is 1 h.
Compliance is checked by the test of 9.10.4.

8.5.2.3 Effect of the ambient air temperature on the tripping characteristic

If applicable, the manufacturer shall state the factor by which the rated current has to be
increased or reduced if the device is operated at ambient temperatures deviating from the
reference value (see 5.2.3).

8.5.3 Operating limits of overvoltage releases

Overvpltage releases are tested at the operating limits indicated by the manufacturer.
Compliance is checked by the test of 9.11.5.

8.5.4 Operating limits of undervoltage and zero-voltage releases

Underpoltage and zero-voltage releases are tested at the aqperating limits accordjng to
Table |10. Other values may be agreed upon between manufacturer and user.

Table 10 — Operating limits of undervoltage@nd zero-voltage releases
(for AC and DC)

Fype of release Hold level Trip level Reset level 2 Withstand|level
UnderYoltage release u=07U, UZ0,35 U, U>085U, Uu=11[,
Zero-vpltage release u=07U, u<o01uU, U>085U, Uu=11[,
a8 Fof electrically resetting devices, the threshold operating value.

The he¢adings of the columns efTable 10 have the following meaning.

— Hald level: the voltagetat which or above which a release shall not open automatically.
— Trip level: the voltage at which or below which a release shall open automatically.
— Rgset level: theywoltage at which or above which a release shall reset when actuated,|
— Withstand lével: the voltage which a release is capable of withstanding in continuous

sefvice.

Compliance’is checked by the tests of 9.11.6.1 and 9.11.6.3.

8.5.5 Electrical endurance of undervoltage releases

The manufacturer shall provide information concerning electrical endurance of undervoltage
releases in his literature.

Compliance is checked by the test of 9.11.6.2.

8.6 Electrical performance and behaviour at rated short-circuit capacity

A CBE shall be capable of performing an adequate number of operating cycles.

Compliance is checked by the tests of 9.11.
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It is required that a CBE be able to make and to break any value of current up to and
including the value corresponding to the rated switching capacity at rated frequency, at a
voltage equal to 105 % (+ 5 %) of the rated operational voltage and at any power factor not
less than the appropriate lower limit of the range stated in Tables 11 or 12 according to the
performance.

8.7

Performance under conditional short-circuit current conditions

A CBE shall withstand the stresses due to short-circuit currents when associated with a
specified SCPD without manifestations such as emission of flames, sparks or hot ionized

gases

, which may constitute a risk for the operator or the equipment.

Comp

8.8

A CBE
during

Comp

8.9
A CBE

Comp

8.10

Exterr
fire if
tempe
Comp

8.11

Parts
resista

Comp

8.12

iance is checked by the tests of 9.12.

Resistance to mechanical shock and impact

F shall have adequate mechanical behaviour so as to withstand the stresses im
installation and use.

iance is checked by the test of 9.13 (under consideration).

Resistance to heat

shall be sufficiently resistant to heat.
iance is checked by the test of 9.14.

Resistance to abnormal heat and to fire

al parts of a CBE made of insulating-material shall not be likely to ignite and to S

rature.
iance is checked by inspection and by the test of 9.15.

Resistance to tracking

posed

pread

current-carrying parts in its vicinity under fault or overload conditions attain @ high

of insulating material retaining in position live parts of CBEs shall be of mpgterial

Int to tracking.
iance is.checked by inspection and by the test of 9.16.

Resjistance to rusting

Ferrous parts shall be adequately protected against rusting.

Compliance is checked by the test of 9.17.
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Table 11 — Test conditions for electrical performance for CBEs intended
for general use, including inductive circuits

Test Type Test conditions Requirements
concerning| according -
behaviour | to method | Number [ Time of Test AC DC
Section at of of open | voltage Test Power Test Time
operation opera- [ position
ting current | factor current | constant
cycles S
(see 4.5) y ms
Rated M 500 15 I 0,55 n 2
current
1 S 2 70 U, T o T to
Low b
overloads R, J 50 21, 0,65 21, 3
M 0,55 2
2 Rated
switching S 40 60to 80 | 1,05U, 61, to 41, to
capacity
R, J ® 065 3
61,° a1,°
6 &, 41,
0,93
Rr?tetd 200 Ly S t0 0,98 <l < 2|to 3
short-
3.1 circuit M, S, R, J 3 to 360 1,05 Ue 1500 A 1000 A
capacity I, 1500 A 1000 A
0,85
<len< | 009 | <ln< 4]to 6
3000 A 3000 A
0,93
ot 105%of| ©! t0 0,98 - -
§ th)(/e 9 300 the rated
32% | suitability | MS RJ 2 to3e0 | Voltage | g
; . upper >61: 0,93 _ _
or use in n
value to 0,98
IT systems 1.2 x I
! |
a8 Th¢ manufacturer shall state<theé number, in accordance with the classification of the appliance, takejn from

the
b De
¢ Te

d On

preferred values 3 000,':0 000, 30 000, 50 000, and 100 000.

ermined by the time\required to reset the device.

t is covered bysection 2.

y relevant for"€BEs marked with 230/400, 120/240, etc.
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Table 12 — Test conditions for electrical performance of CBEs used
in essentially resistive circuits only (see Clause 6, item d)

IEC 60934:2019 © IEC 2019

Test Type Test conditions Requirements
concerning | according -
behaviour |to method Numfber Time of Test AC DC
Section at o e:)e{tion op?era— pc?s‘,)i?ign voltage Test Power Test Time
P ting current factor current | constant
(see 4.5) cycles S ms
Rated M 500 15 I 0,95 n 0
current
1 S 2 70 U, T o T to
Low b
overloads R, J 50 21, 1 21 0.5
0,95 0
Rated
2 switching M, S, R, J 40 60to 80 | 1,05 U, 61, to 41, to
capacity
b i 0,5
61,° 41 ¢
41,
Rated short- 300 el <lgp = Lo 2
3.1 circuit M, S, R, J 3 t0 360 | 105 Us " 093 1000 A
capacity 1, <len= | 00,98
3000 A 1000 A
< lcn 2|to 3
<300 A
Test 105 % of 61, 0,95to 1 - -
verifying the 300 the rated
3.2 9 suitability | M, S, R, J 2 t 360 voltage |1, >61, - -
foruse in IT upper 0,95t01
systems value 1,2 <1,

the

¢ Te

t is covered by section2:

b Determined by the time requiredfo reset the device.

d  Only relevant for CBEs fnarked with 230/400, 120/240, etc.

a8 Th¢ manufacturer shall state the nuhiber, in accordance with the classification of the appliance, takejn from
preferred values 3 000, 10 000,30 000, 50 000 and 100 000.

9 Tests

9.1

Type tests and sequences

9.1.1 The characteristics of a CBE are verified by means of type tests.

The type tests required by this document are listed in Table 13.
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Table 13 — List of type tests

Tests Subclause
Indelibility of marking 9.3
Reliability of terminals, current-carrying parts and connections 9.4
Reliability of terminals for external conductors 9.5
Protection against electric shock 9.6
Dielectric properties 9.7
Temperature-rise 9.8
28-daytest Q.9
Trippirlg characteristics 9.10
Electrifal operational capability 9711
Conditjonal short-circuit current 9.12
Resistance to mechanical shock and impact 9.13
Resistance to heat 9.14
Resistance to abnormal heat and fire 9.15
Resistance to tracking 9.16
Resistance to rusting 9.17

Additipnal tests for CBEs suitable for isolation are giveh in K.9.7.7.
9.1.2 | For certification purposes type tests are catfied out in test sequences.
The tgst sequences and the number of samples to be submitted are stated in Annex C.

Unles$ otherwise specified, each type test (or sequence of type tests) shall be made on|CBEs
in a clean and new condition.

9.2 Test conditions

The {BE is mounted individually, vertically and in free air at an ambient temperatpre of
(23 £ ) °C, unless otherwise specified, and is protected against undue external hgating
or codling.

Unles$ otherwise specified, the CBE is wired with the appropriate cable specified in Taple 14
and ig mounted’/complete on a metal support unless the device is intended to be used in a
non-mletallic;\enclosure only. In this case, the CBE is mounted in a way correspond|ng as
closely .as possible to that in actual use.

Unless otherwise specified tests are carried out at the rated frequency £ 5 Hz.
During the tests no maintenance or dismantling of the samples is allowed.

For the tests of 9.8, 9.9 and 9.10 the CBE is connected as follows:

a) the connections are single-core, PVC-insulated copper conductors according to IEC 60227,

b) the test is carried out with single-phase current, with all poles connected in series, except
for the test according to 9.10.3;

c) the connections are in free air and spaced at not less than the distance between the
terminals;
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d) the minimum length of each connection is

1 m for cross-sections up to and including 10 mm?2;

2 m for cross-sections larger than 10 mmz2,

2019

The tightening torques to be applied to the terminal screws are two-thirds of those specified in
Table 15.

Table 14 — Standard cross-sections of copper conductors corresponding
to the rated currents

Standard crois—section 4 45 a5 4 6 46 46 2c 35 50
mm
>6 >13 | >20 | >25 | >32 | >50 | >63 | =80 [|> 100
Vajues of theArated current 6 to to to to to to to to to
13 20 25 32 50 63 80 100 125

9.3

The tg
water

NOTE 1
volume
approxi

Marking made by impressing, moulding or engraving is not subjected to this test.

After this test the marking shall be easily legible. The marking shall also remain easily

after g
shall

NOTE 2
9.4

9.4.1
9.4.1.

Comp
condu
flexibl
enter

and again for 15 s with a piece of cotton soaked with petroleum spirit.

Mmately 69 °C and a density of approximately 0,65 g/cmS.

Test of indelibility of marking

st is made by rubbing the markings by hand for 15 s with @ piece of cotton soakgd with

The petroleum spirit used is defined as a solvent hexane with a content of aromatics of maximurp 0,1 %
percentage, a kauri-butanol value of 29, an initial boiling-point of approximately 65 °C, a dry-point of

Il the tests of this document. It shallknot be possible to remove labels easily, and
how no curling.

A revision of this test is under sonsideration.
Test of reliability of terminals, current-carrying parts and connections
Screw type andiscrewless terminals

| General

egible

these

iance with~the requirements of 8.1.5.3 is checked by the insertion of the largest

ctor, after/the insulation has been removed and the end of the rigid stranded and
b conductors have been reshaped. The stripped end of the conductor shall be 3
completely within the terminal without use of undue force.

9.4.1.2 Screw-type terminals

of the
ble to

Compliance with the requirements of 8.1.4 is checked by inspection and, for screws and nuts

which

are operated when connecting the CBE, by the following test.

The screws and nuts are tightened and loosened

— ten times for screws in engagement with a thread of insulating material (see 8.1.4.2);

— five times in all other cases.

Screws or nuts in engagement with a thread of insulating material are completely removed
and inserted each time.
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The test is made by means of a suitable test screwdriver or spanner applying a torque as

shown

in Table 15.

The screws and nuts shall not be tightened in jerks.

The conductor is moved each time the screw or nut is loosened.

Table 15 — Screw-thread diameter and applied torques

Torque
Nominal diameter of the thread
N m
mm
| I HI

Up to @nd including 2,8 0,2 0,4 0,4
Above|2,8 up to and including 3,0 0,25 0,5 0,5
Above|3,0 up to and including 3,2 0,4 0,6 0,6
Above|3,2 up to and including 3,6 0,6 0,8 0,8
Above|3,6 up to and including 4,1 0,7 12 1,2
Above|4,1 up to and including 4,7 0,8 1,8 1,8
Above|4,7 up to and including 5,3 0,8 2,0 2,0
Above|5,3 up to and including 6,0 1,2 2,5 3,0
Above|6,0 up to and including 8,0 2,25 3,5 6,0
Above|8,0 up to and including 10,0 - 4,0 10,9
Column | applies to screws without heads .ifC"the screw, when tightened, does not prptrude
from the hole, and to other screws which cannot be tightened by means of a screwdriver with
a blade wider than the diameter of the screw.

Colunn Il applies to other screws which are tightened by means of a screwdriver.

Column Il applies to screws and nuts which are tightened by means other than a screwdriver.
Wherg a screw has a hexagonal head with a slot for tightening with a screwdriver apd the
valueg in column Il annd-Hll are different, the test is made twice, first applying to the hexagonal
head the torque specified in column Il and then, on another sample, applying the jorque

specif
same,

During

only the test with the screwdriver is made.

ed in column’ Il by means of a screwdriver. If the values in column Il and Ill are the

such 4
impair

the further use of the CBE.

Moreover, enclosures and covers shall not be damaged.

9.4.1.3 Screwless terminals

the test, the screwed connections shall not work loose and there shall be no damage,
Wmmmmmmwmmﬁmmﬂ at will

Compliance with the requirements of 8.1.5.3 is checked by inspection and, for screwless

termin

als which are operated when connecting the CBE, by the following test.

The terminals are fitted with each type of conductor according to their design that is:

— solid only;

— solid and rigid-stranded;

— solid, rigid-stranded and flexible.
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Each conductor of the largest cross-section for which the terminal is intended to be used is
inserted and subsequently disconnected.

This test is performed five times.

New conductors are used each time, except for the fifth time, when the conductor used for the
fourth insertion is clamped at the same place. For each insertion, the conductors are either
pushed as far as possible into the terminal or are inserted so that adequate connection is
obvious. After each insertion the conductor is twisted through 90° and subsequently
disconnected. After these tests, the terminals shall not be damaged in such a way as to impair
their further use.

9.4.2 Solder terminations
9.4.2.1 Solderability test

Compliance with the requirements of 8.1.6.1 is checked by the test according to
IEC 60068-2-20, test Ta. If not otherwise specified by the manufacturew -method 1 (solder
bath gt 235 °C) is applicable.

9.4.2.2 Resistance to soldering heat

Compliance with the requirements of 8.1.6.2 is checked by ‘applying the test according to
IEC 60068-2-20, test Th. If not otherwise specified by the\manufacturer, method 1B (solder
bath at 350 °C) is applicable.

The splder terminations shall be immersed in thexsolder bath down to a depth of 2/0 mm
to 2,5|mm from the housing of the CBE and shall remain immersed for5s + 1 s.

After Iﬁe test the solder terminations shall not have worked loose or have been displacdd in a
manng¢r impairing their further use.

Compliance is checked by inspection:

9.4.3 Flat quick-connect male tabs
9.4.3.1 Insertion andwwithdrawal test

Table 16 — Insertion and withdrawal forces

Nominal size Insertic_m force Withd_ra_wal force
maximum minimum
mm N N
23 53 5
4.8 67 9
6,3 80 18
9,5 100 20

Compliance with the requirement of 8.1.7 is checked by using the female connector as shown
in Figure E.14. The male tab shall be slowly and steadily inserted and withdrawn six times at
a rate of travel of approximately 1 mm/s.

The insertion and withdrawal forces shall be within the limits as specified in Table 16.

Insertion and withdrawal force measurements shall be made with any suitable testing device
providing accurate alignment and being capable of holding the reading.
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9.4.3.2 Mechanical push/pull test

An axial force, equal to that shown in Table 17, is applied smoothly once only with a suitable
test apparatus. No damage which could impair further use shall occur to the tab or to the CBE.

Compliance is checked by inspection.

Table 17 — Push/pull force

Nominal size Push/pull forces
mm N
2,8 58
4,8 73
6,3 88
9,5 110

9.5 |Test of reliability of terminals for external conductors (se€.3.12.15)

9.5.1 | Compliance with the requirements of 8.1.5 is checked hy ‘inspection, by the test pf 9.4,
where|a rigid copper conductor having the largest cross-sectional area specified in Tabje 3 is
placed in the terminal (for nominal cross-sectional areas exceeding 6 mm2, a rigid stranded
conduftor is used; for other nominal cross-sectional areas, a solid conductor is used) 4nd by
the tesgts of 9.5.2, 9.5.3 and 9.5.4.

These| last tests are made by means of a suitable test screwdriver or spanner applying a
torqug as shown in Table 15.

9.5.2 [ The terminals are fitted with .copper conductors of the smallest and lprgest
cross-sectional areas specified in Table 3, solid or stranded, whichever is the| more
unfavgurable.

The cpnductor is inserted into-the terminal for the minimum distance prescribed or, where no
distange is prescribed, until itjust projects from the far side, and in the position most likely to
assist|the wire to escape.

Screws, if any, are ‘then tightened with a torque equal to two-thirds of that shown [in the
appropriate columnlof Table 15. Each conductor is then subjected to a pull of the value hown
in Taljle 18. The~pull is applied without jerks, for 1 min, in the direction of the axis |of the
conduftor space.

Table 18 — Pulling forces

Cross-section of conductor Up to Up to Up to Up to Up to Up to
accepted by the terminal 1,5 4 6 10 16 50
mm?
Pull N 40 50 60 80 90 100

During the test, the conductor shall not move noticeably in the terminal.

9.5.3 The terminals are fitted with copper conductors of the smallest and largest cross-
sectional areas specified in Table 3, solid or stranded, whichever is the more unfavourable. If
it is a screw-type terminal, the screws are tightened with a torque equal to two-thirds of that
shown in the appropriate column of Table 15. The terminal screws are then loosened and that
part of the conductors which may have been affected by the terminal is inspected.
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During the test, terminals shall not work loose and there shall be no damage, such as
breakage of screws or damage to the head slots, threads, washers or stirrups, which will
impair the further use of the terminal.

After the test the conductors shall show no undue damage or severed wires.

NOTE Conductors are considered to be unduly damaged if they show deep or sharp indentations.

9.5.4 The terminals are fitted with a rigid stranded copper conductor having the make-up
shown in Table 19.

- ol 1.0 MA L £ pu | & £ +la 'y 4 £ 0O L A
rduic LI = WVIARTTUP UT LUTTUULIUTS TUT UTINT 1TOoL UT J.9.%
Range of nominal cross- Rigid stranded conductor
sections to be clamped - - -
Number of wires Diameter of wires
mm? mm
0,5to15? 7 0,50
0,75t02,52 7 0;67
lto4? 7 0,85
15to62 7 1,04
2,5to0 10 7 1,35
4to 16 7 1,70
10 to 25 7 2,14
16 to 35 19 1,53
25to 50 Under consideration
a If the terminal is intended to clamp-+golid conductors only (see note of Table 3),
the test is not made.

Beforg insertion in the terminal, theswires of the conductors are suitably reshaped.

The cpnductor is inserted intoxthe terminal until the conductor reaches the bottom pf the
terminfal or just projects from-the far side of the terminal and in the position most likely to
assist|a wire to escape«The clamping screw or nut, if any, is then tightened with a forque
equal o two-thirds of that'shown in the appropriate column of Table 15.

After the test, no-Wwire of the conductor shall have escaped outside the clamping unit in $uch a
way a$ to reducé.the required creepage distances and clearances.

9.6 [Test.of protection against electric shock

A CBE1s Iinfended to be used Iintegrated info equipment (for example an appliance). Therefore
this test cannot be carried out on an individual CBE, unless restricted to areas which can be
touched when installed in accordance with the manufacturer's instructions.

The test is made with the standard test finger, Figure 4, on such parts of a CBE which may be
touched when installed. CBEs with screw-type or screwless terminals are fitted with the
conductors of the smallest and largest cross-sectional areas specified in Table 3. The
standard test finger shall be so designed that each of the jointed sections can be turned
through an angle of 90° with respect to the axis of the finger, in the same direction only. The
test finger is applied in every possible bending position of a real finger, an electrical contact
indicator being used to show contact with live parts.

It is recommended that a lamp be used for the indication of contact and that the voltage be
not less than 40 V.
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9.7 Test of dielectric properties
9.7.1 Resistance to humidity
9.7.1.1 Preparation of the CBE for test

The test shall be made on the CBE itself without any enclosure.

If, in special cases, an integral enclosure is used, the inlet openings, if any, are left open; if
knock-outs are provided, one of them is opened.

NOTE The term "integral enclosure" means that the CBE cannot function normally without it.

Parts |which can be removed without the aid of a tool are removed and subjected o the
humidjty treatment with the main part; spring lids are kept open during this treatmént.

9.7.1.2 Test conditions

The hlumidity treatment is carried out in a humidity cabinet containing™air with a re¢lative
humidjty maintained between 91 % and 95 %.

The tgmperature of the air in which the sample is placed is maintained within £1 °C pf any
convepient value T between 20 °C and 30 °C.

Beforg being placed in the humidity cabinet, the samplelis brought to a temperature bgtween
Tand|T + 4 °C.

9.7.1.8 Test procedure

The sample is kept in the cabinet for 48 h.

NOTE |A relative humidity between 91 % and 95'% can be obtained by placing in the humidity cabinet a sgturated
solutior] of sodium sulphate (Na,SO,) or petassium nitrate (KNO,) in water having a sufficiently large |contact
surface|with the air.

In order to achieve the specified conditions within the cabinet, it is recommended to g¢nsure
constant circulation of the  ai’inside and, in general, to use a cabinet which is thgrmally
insulated.

9.7.1.4 Condition.of the CBE after test

After this treatment, the sample shall show no damage within the meaning of this document
and shall withstand the tests of 9.7.2 and 9.7.3.

9.7.2 Insulation resistance of the main circuit

The CBE having been treated as specified in 9.7.1, the insulation resistance is measured 5 s
after application of a DC voltage of approximately 500 V, consecutively as follows:

a) with the CBE in the open position, between each pair of the terminals or terminations
which are electrically connected together when the CBE is in the closed position, on each
pole in turn;

NOTE 1 This test is not applicable to J-type CBEs without means for manual operation.

b) with the CBE in the closed position, between each pole in turn and the others connected
together; for the test between phases, electronic components connected to the main
circuit may be disconnected during the test;

c) with the CBE in the closed position, between all poles connected together and the frame,
including a metal foil in contact with the outer surface of the internal enclosure of
insulating material, if any;
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d) between metal parts of the mechanism and the frame;

e) for a CBE with a metal enclosure having an internal lining of insulating material, between
the frame and a metal foil in contact with the inner surface of the lining of insulating
material, including bushings and similar devices.

The tests a), b) and c) are carried out after having connected all auxiliary circuits to the frame.

NOTE 2 The term "frame" includes

— all accessible metal parts and a metal foil in contact with the surfaces of insulating material which are
accessible after installation as for normal use;

- the

surface on which the base of the CBE is mounted, covered if necessary, with metal foil;

— scrdws and other devices for fixing the base to its support;

— scrdws for fixing covers which have to be removed when mounting the CBE, metal parts of opgrating

refe]

If the
condu

red toin 8.1.2.

CBE is provided with a terminal intended for the interconnection™ of pro
ctors, this is connected to the frame.

For the measurement according to items a) to e) the metal foil is applied in such a wa

the se|

aling compound, if any, is effectively tested.

The insulation resistance shall be not less than

- 2 MQfor the measurements according to items a) andb);

— 5 MQ for the other measurements.

9.7.3

Dielectric strength of the main circuit

After @ CBE has passed the tests of 9.7.2,xthe test voltage specified in 9.7.5 is appli

1 min

Initiall
within

No fla
Glow

9.7.4

For th
9.7.5

a) be

between the parts indicated in 9.7.2,

y, no more than half the prescribed voltage is applied, then it is raised to the full
5s.

shover or breakdown shall occur during the test.
lischarges withoutydrop in the voltage are neglected.

Dielectrie-strength of the auxiliary circuits

thall'be applied for 1 min as follows:

ween all the auxiliary circuits which are not normally connected to the main

means

ective

y that

led for

value

bse tests,/the main circuit shall be connected to the frame. The test voltage specified in

ircuit,

connected together, and the frame of the CBE;

b) where appropriate, between each part of the auxiliary circuits which may be isolated from
the other parts of the auxiliary circuits, and these other parts connected together.

No flashover or breakdown shall occur during the test.

9.7.5

Value of test voltage

The test voltage shall have practically sinusoidal waveform and a frequency between 45 Hz
and 65 Hz.

The values of the test voltage, applied as indicated in items a), b), c), d) and e) of 9.7.2, shall
be in accordance with Table 20.
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The source of the test voltage shall be capable of supplying a short-circuit current of at least

0,2 A.

No overcurrent tripping device of the transformer shall operate when the current in the output

circuit

NOTE

9.7.6

This t
than t

The tgst is carried out on a CBE installed and wired as in normal use, with the in

voltag

The i
front t

- 5
- =3
- 5

The s

Small

is lower than 100 mA.

Table 20 — Test voltages

Rated voltage or working
voltage <50 > 50 > 125 > 250
Vv - <125 < 250 <440

Test voltage for dielectric

strength tests according to
9.7.3 and 9.7.4 a) 500 1000 1500 2 000

\'%

Test voltage for dielectric

strength tests according to
9.7.4 b) 250 500 1000 1 500

\

Test voltages for supplementary or reinforced insulation are under.conSideration.

test

bst is used to prove the adequacy of clearances for insulation coordination, if §
hose specified in Table 1 (see 8.1.3.2.7).

e according to Figure 6 of IEC 60060-1:2010.

npulses are given by a generator producing positive and negative impulses ha
me of 1,2 us and a time to(half-value of 50 us, the tolerance being

% for the peak value;
D % for the front time;
% for the time'to half-value.

oscillations in the impulse are allowed, provided that their amplitude near the p

Test for the verification of insulation coordination by impulse withstand vgltage

maller

pulse

/ing a

hape of the-impulses is adjusted with the CBE under test connected to the impulse
generator. Fakthis purpose, appropriate voltage dividers and voltage sensors shall be u

sed.

pak of

the i I el o C O £ 41 ] l
e ImptrSetstesstmat—o o orthepeakvarde:

For oscillations on the first half of the front, amplitudes up to 10 % of the peak value are
allowed.

After the CBE has passed the tests of 9.7.2, the impulse withstand test voltages specified in

Table

21 are applied between the parts indicated in 9.7.2.

A first series of tests is made by applying the impulse withstand test voltage to the phase
pole(s), connected together, and the neutral pole (or path) of the CBE, as applicable.

A second series of tests is made by applying the impulse withstand test voltage between the
metal support, connected to the terminal(s) intended for the protective conductors(s), if any,
and the phase pole(s) and the neutral pole (or path) connected together.
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The impulse voltage shall be applied three times for each polarity at intervals of 1 s minimum.
There shall be no unintentional disruptive discharges during the test.

If, however, only one such disruptive discharge occurs, six additional impulses having the
same polarity as that which caused the disruptive discharge are applied, the connections
being the same as those with which the failure occurred.

No further disruptive discharge shall occur.

NOTE 1 The surge impedance of the test apparatus can be 500 Q; a substantial reduction of this value is under
considgration.

NOTE 2 The expression "unintentional disruptive discharge" is used to cover the phenomena assocCiated yith the
failure ¢f insulation under electric stress, which include a drop in the voltage and the flowing of current.

NOTE 3 Intentional discharges cover discharges of any incorporated surge arresters.

Table 21 — Impulse withstand test voltages for verification of
insulation coordination

) Applicable impulse voltages (1,2/50 @s pulse) according to
Rated impulse the altitude at which the¢test’is made 2
withstand voltage v
\
Sea level P 200 m 500 m 1 000 m 2000 m
330 350 350 350 340 33
500 550 540 530 520 50
800 910 900 900 850 80
1 500 1750 1700 1700 1 600 1 50
2 500 2 950 2800 2 800 2 700 2 570
4 000 4 800 4 800 4 700 4 400 4 040
6 000 7 300 7 200 7 000 6 700 6 040

b values are taken from Table 42\of IEC 60947-1:2007.

other altitudes the impulse veltage is determined by interpolation.

9.8 |Test of temperature-rise

9.8.1 Ambientair temperature

The ambient.air temperature shall be measured during the last quarter of the test perjod by
meang a@f at least two thermometers or thermocouples symmetrically positioned aroqu the
CBE atahbout half its height and at a distance of about 1 m from the CBF

The thermometers or thermocouples shall be protected against draughts and radiant heat.

9.8.2

Test procedure

The test shall be made at the reference ambient air temperature as specified in 7.2.1.

A current equal to I, is passed simultaneously through all the poles of the CBE for a period of
time sufficient for the temperature-rise to reach the steady-state value or for the conventional
time, whichever is the longer (but not exceeding 8 h).

In practice, this condition is reached when the variation of the temperature-rise does not
exceed 1 K per hour.
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For a four-pole CBE with three protected poles, the test is first made by passing the specified

curren

t through the three protected poles only.

The test is then repeated by passing the same current through the pole intended for the
connection of the neutral and the nearest protected pole.

During the test the temperature-rises shall not exceed the values shown in Table 8.

If the CBE trips before reaching steady-state thermal conditions (after the conventional time),
the temperatures reached before tripping are recorded.

9.8.3

The tq
fine W
hottes|

Good
be eng

9.8.4

The t
meast
with 9

9.9

The G
rated
condit

The (
auxilia

Immeq

The G
measy

Such
(see 9

Measurement of the temperature of parts

mperature of the different parts referred to in Table 8 shall be measured hy-me
ire thermocouples or by equivalent means at the nearest accessible \pgsition
t spot.

ans of
to the

heat conductivity between the thermocouple and the surface of theypart under tegt shall

ured.

Temperature-rise of a part

bmperature-rise of a part is the difference between the temperature of thi
red in accordance with 9.8.3 and the ambient airtemperature measured in accor
8.1.

28-day test

BE is subjected to 28 cycles, each cycle comprising 21 h with a current equal

ons of 9.2.

BE being in the closed position, the current is established and interrupted
ry switch. During this test.the CBE shall not trip.

iately after the last period of current flowing, the CBE is loaded with the rated cur

red immediately after the conventional time has elapsed.

temperature-rise shall not exceed the value measured in the temperature-ris
.8),byymore than 15 K.

5 part
dance

to the

Current at an open-circuit voltage of.at least 30 V, and 3 h without current under the test

by an

ent.

BE shall not_ trip)within the conventional time. The temperature-rise of the terminpals is

e test

Immediately after this measurement of the temperature-rise the current is steadily increased

within

The C

9.10

5 s to the conventional tripping current.
BE shall trip within the conventional time.

Test of tripping characteristics

9.10.1 General

This test is made to verify that the CBE complies with the requirements of 8.5.1.

Unless otherwise agreed between manufacturer and user the test is only made with the test
currents as specified in Table 9.
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For CBEs calibrated at a reference ambient air temperature other than (23 + 2) °C, the test
shall be made at that other temperature + 2 °C.

9.10.2 Test of time-current characteristic

9.10.2.1 A current equal to the conventional non-tripping current is passed for the
conventional time through all poles, starting from cold (see Table 9).

The CBE shall not trip.

The current is then steadily increased, within 5 s, to the tripping current.

The CBE shall trip within the conventional time.
9.10.2.2 A current equal to 2 1, is passed through all poles, starting from cold:

The (gpening time shall be within the limits t; and t, as stated .by the manufdcturer
(see Higures A.1a, A.1c and A.1d).

9.10.3 Test of instantaneous tripping (of the magnetic release)

A current 1, is passed through all poles, starting from cold.

The CBE shall not trip in a time less than or equal to 04 's.

Following this test, a current I, is passed throughcall'poles, starting from cold.
The CBE shall trip in a time less than 0,1 s.

9.10.4 Test of effect of single-poleloading on the tripping characteristic of multi{pole
CBEs

Compliance is checked by testing the CBE connected in accordance with 9.2, undgr the
conditjons specified in 8.5.2.2.

The CBE shall trip within\the conventional time.

9.10.9 Test of effect of ambient temperature on the tripping characteristic

The JBE is .tfested at the minimum and maximum values according to 7.2.2, at a dqurrent
obtained bySmultiplying 2 1,, by the derating or uprating factor stated by the manufactufer for
these temperatures.

The CBE shall trip within the limits t; to t, stated by the manufacturer in accordance with
Table 9.

NOTE For hydraulic-magnetic CBEs derating factors are not applicable. The tripping time limits at temperatures
other than the reference ambient air temperature will be tested according to the values given in the manufacturer’s
literature.

9.11 Verification of electrical operational capability
9.11.1 General requirements
9.11.1.1 General

The tests concerning the verification of the electrical performance are intended to verify that
the CBE is capable of making and breaking the currents corresponding to representative
conditions of use as indicated in 8.6.
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9.11.1

.2 Test conditions

The tests shall be made with the test voltages and test currents as indicated in Table 11 or

Table

12.

The tolerances of the test quantities shall be:

Current:

+5 ¢
o % Voltage: 5 %

Frequency: 5%

The tests shall be made in test circuits as specified by Figure 3, with the current adjusted to

the vdlue specified in Tables 11 or 12, according to the declared performance, by me

resistq

If air-g
reacto

If iron
influern

For A
indica

For D
consta

The C

For dq
shall K

9.11.1.

The C
Table

The C

NOTE
value.

NOTE 3
out, wit

rs and reactors in series connected to the load terminals.

ore reactors are used, a resistor taking approximately 0,6 % of the current throu
rs shall be connected in parallel with each reactor.

Lcore reactors are used, the iron power losses of these reactors-shall not apprs
ce the recovery voltage.

C, the current shall have a substantially sine-wave form .and the power factor shall
ed in Table 11 or Table 12, according to the declared performance.

nt shall be as indicated in Table 11 or Table 12{ according to the declared perfor

BE shall be connected using conductors of,the sizes indicated in Table 14.

e tested with reversed connections:

3 Test procedure

BE is submitted to the Ahumber of operating cycles with a value of current as indica
11 or Table 12 according to the declared performance.

BE shall be opérated as under intended conditions of use.

Intended<conditions cover the use at a reference ambient air temperature T different from the s

Inlorder to reduce the number of tests, the test at the reference ambient air temperature T can be|
h.agreement of the manufacturer, at the rated current (corresponding to the standard reference aml

ans of

jh the

ciably

be as

C, the current shall be substantially free of ripples (<5 % effective) and thI] time

ance.

vices the terminals of which are noftidentified as supply and load, one of the sgmples

ited in

andard

carried
ient air

temper

ture)

Each operating cycle shall consist of a making operation followed by a breaking operation.

During each operating cycle, the CBE shall remain open for the time specified in Table 11 or
Table 12. For M-type and S-type CBEs, the time in the ON position shall not exceed 1 s,
unless otherwise agreed upon between manufacturer and user.

For R-

At the

9.11.1

type and J-type CBEs, the ON-time shall be that required to trip the CBE.
end of each operating cycle the fuse F shown in Figure 3 shall not have blown.

.4 Condition of the CBEs after test

Following the tests of 9.11.2, 9.11.3 and 9.11.4.1, the samples shall not show:
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— undue wear;

— discrepancy between the positions of the moving contacts and the corresponding position
of the indicating device;

— damage of the integral enclosure, if any, permitting access to live parts by the test finger
(see 9.6);

— loosening of electrical or mechanical connections;
— seepage of sealing compound, if any.

Moreover, the CBE shall withstand the dielectric strength test according to 9.7.3 at a voltage
of 0,75 times the value prescribed in 9.7.5, without the previous humidity treatment of 9.7.1.

9.11.1.5 Verification of the tripping characteristic after test

9.11.15.1 For a CBE with thermal, thermal-magnetic or hydraulic-magnetic made of tripping,
follow|ng the tests of 9.11.1.3, 9.11.1.4 and 9.11.4.1:

— thg CBE shall not trip when a current of 1,8 I, is passed through allypoles for a time t,
stgrting from cold;

— the CBE shall trip within the time t,, when a current of 2,2 I, iscpassed through all jpoles,
stgrting from cold.

9.11.1.5.2 For a CBE with magnetic mode of tripping only, following the tests of 9.11.1.3,

9.11.1{4 and 9.11.4.1:

— the CBE shall not trip when a current of 0,9 |
1,11, is passed.

ni €S passed; it shall trip when a curfent of

9.11.1.5.3 For CBEs with electronic-hybrid made of tripping:

Under|consideration.

9.11.2 Behaviour at rated current.(or under low overloads for R-type and J-type GBES)

Since |R-type and J-type CBEs.cannot be tripped manually, the tests of these CBEs td carry
out thé breaking operation shall be performed at a low overload.

The tgst conditions shall\be as specified in section 1 of Table 11 or Table 12 according|to the
declared performance.

9.11.3 Behawiaur at rated switching capacity

The tgst conditions shall be as specified in section 2 of Table 11 or Table 12, according|to the
declared_performance.

9.11.4 Behaviour at rated short-circuit capacity

9.11.4.1 Short circuit test for CBEs suitable for isolation or CBEs having a rated
short-circuit capacity I, greater than 6 I, for AC or 4 I, for DC

The distance of the grid described in Annex H of IEC 60898-1:2015 shall be in accordance
with the information given in the manufacturer’s literature.

The test conditions shall be as specified in section 3 of Table 11 or Table 12 according to the
declared performance, but with the sequence of operations as stated below, at the rated
short-circuit current assigned to the CBE by the manufacturer.

The CBE is submitted to the following sequence of operations, at a current specified by the
manufacturer:
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a) for

trip-free, cycling trip-free CBEs and J-type CBEs
O-t-CO-t-CO

Cycling trip-free CBEs are tested, the closing command being maintained until the three

breaki

b) for

ng operations are performed;

non trip-free CBEs (see note)
O-t-0-t-0

where

o)

represents an opening operation;

C
t

NOTE
under s

After q

9.11.4.

This 9
applic

Single
test in

The in
or Tal

The s4

represents a closing operation followed by an opening operation;

represents the time interval between two subsequent short-circuit operations
specified as follows:

— for trip-free CBEs: the time as specified in section 3 of Tables 14.0r Table
—  for cycling trip-free and J-type CBEs: the self-resetting time of the CBE;
— for non-trip-free CBEs: the time sufficient for enabling thexe*closing of the

The testing of non-trip-free CBEs is based on the reasoning that these CBES are not intended to bs
hort-circuit conditions (see 4.8.3).

ach operation, the indicating means shall show the open“position of the contacts.

2 Short-circuit test on CBEs for verifying their suitability for use in IT sys

ubclause applies only to CBEs according to.-section 3.2 of Table 11 or Table
bble.

-pole CBEs and each protected pole\of multipole CBEs are subjected individual
a circuit the connections of which @re shown in Figure 3a.

pedance Z1 (see Figure 3a) is adjusted so as to obtain a current as given in Ta|
le 12, section 3.2.

pquence of operations shall be

O-t-CO

For the O operation on the first protected pole the auxiliary switch A is synchronize

respe

t to the\voltage wave so that the circuit is closed on the point 0° on the wave f

and is

| 2;

CBE.

closed

ems

|2, as

y to a

ble 11

0 with
Dr this

(see
of the

operation.cFor the following O operations on the other protected poles to be testeq
Clausg¢ €42) this point is shifted each time by 30° with respect to the point on wave
previo —wd =52

Following the test at I, > 6 |, the samples shall not show:

- un

due wear;

— discrepancy between the positions of the moving contacts and the corresponding position

of

the indicating device;

- damage of the integral enclosure, permitting access to live parts by the test finger
(see 9.6);

— loosening of electrical or mechanical connections;

— seepage of sealing compound, if any.

Moreover, the CBE shall withstand the dielectric strength test according to 9.7.3 at a voltage
of 0,75 times the value prescribed in 9.7.5, without the previous humidity treatment of 9.7.1
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and the CBE shall trip within the time t,, when a current of 2,2 |, is passed through all poles,
starting from cold.

Following the test at I, = 6 I, the samples shall not show damage of the integral enclosure, if
any, permitting access to live parts by the test finger (see 9.6); the CBE may be inoperable
after the first or second operation. If the result of the first operation is such that the CBE is
rendered inoperable the remaining operation need not be performed.

Moreover, the CBE shall withstand the dielectric strength test according to 9.7.3 at a voltage
of 0,75 times the value prescribed in 9.7.5, without the previous humidity treatment of 9.7.1.

9.11. Test of overvoltage releases at operating limits

Under|consideration.

9.11. Behaviour of undervoltage and zero-voltage releases
9.11.4.1 Verification of the operating limits of undervoltage and zero-voltage reldases

The test shall be carried out on a new sample. The test conditien:shall be as specified in
Table [10.

9.11.6.2 Electrical endurance test of undervoltage and-zero-voltage release

A CBE with an undervoltage or zero-voltage release™shall be tested with the numper of
operafing cycles given in the manufacturer’s literature. Each operating cycle consistg of a
makinp operation with the undervoltage or zero-voltage release energized with rated vogltage,
followed by an automatically breaking operation by switching off the voltage ¢f the
underyoltage or zero-voltage release by an extérnal auxiliary switch.

9.11.6.3 Test of withstand level of undervoltage and zero-voltage releases

Under|consideration.

9.12 |Conditional short-circuitscurrent tests
9.12.1 General

The tpst for the verification of the performance under conditional short-circuit durrent
conditjons shall betmade with an SCPD of the type, rating and characteristics as specified by
the manufacturenof'the CBE.

For pgrformance category PC1 the rating of the SCPD shall be at least 15 A.

Th rH £+ onr [N H P~ I o2
e UUIILIIIB Ul 11T U DL oI'fldIT YT Ao DFCL’IIICU mrJ.c.

A grid (or grids) as described in Annex H of IEC 60898-1:2015 shall be placed at a distance
from each arc vent of the CBE, in accordance with the manufacturer’s instructions.

The test circuit shall be set up in accordance with Figure 7, as appropriate.

For calibration the CBE and the SCPD including the connection wires according to Figure 7
shall be replaced by links of negligible impedance.

The test circuit shall be calibrated for the value of the rated conditional short-circuit current
assigned to the CBE by the manufacturer at a current and power factor or time constant in
accordance with Table 22.
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Table 22 — Power factor and time constant of test circuit

Test current I . Power factor Time constant
A (range) ms
AC 300 <1 <1500 0,93 to 0,98
1500<1,,<3000 0,85 to 0,90
DC l.. <1000 2,5+0,5
I, > 1000 501

For testing at currents higher than 3 000 A, reference should be made to 9.12.5 of IEC 60898-1:2015.

After ¢alibration of the test circuit the links of negligible impedance shall be replaced py the
SCPD| and the CBE including the connecting wires according to Figure 7, the ‘CBE|being
connefrted as shown in Figure 7 by means of copper conductors of length_as ‘shown |in the
above|figures and of maximum cross-sectional area corresponding to the rated current|of the
CBE in accordance with Table 3.
9.12.2 Values of test quantities
All thg tests concerning the verification of the rated conditional short-circuit current shall be
performed with the values of current, voltage and power factor'stated by the manufacturgr and
in accprdance with the relevant tables of this document.
The Value of the applied voltage is that which 4s ‘hecessary to produce the spé¢cified
powerftfrequency recovery voltage. The value of thé.power-frequency recovery voltage ip each
phase|shall be equal to a value corresponding to*105 % of the rated operational voltage|of the
CBE ynder test.
9.12.3 Tolerances on test quantities
The tgsts will be taken as valid if the) RMS values recorded in the test report differ frgm the
valueg specified within the following tolerances:

Cyrrent: 2%

Valtage: 5 % (including power-frequency recovery voltage)

Fréquency: 5 %!
9.12. Test prfoeedure
9.12.41 ,General
The tgstpfocedure consists of a sequence of operations.

The following symbols are used for defining the sequence of operations:

@)
(610)
t

represents an opening operation;
represents a closing operation followed by an opening operation;

represents the time interval between two successive short-circuit operations and is
defined as follows:

— if the SCPD operates: 3 min or the longer time necessary to reclose the CBE;
— if the SCPD does not operate:
e for trip-free and non-trip-free CBEs: 3 min;

e for J-type and cycling trip-free CBE's: the self-resetting time of the device.

The actual value of t shall be stated in the test report.
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BE is submitted to the following sequence of operations:
trip-free, cycling trip-free and J-type CBEs

O-t-CO-t-CO
non-trip-free CBEs

O-t-0-t-0

In the case of single-phase tests the instant of initiation of the short-circuit current for the first

O ope

ration shall be such that a maximum of let-through energy of the SCPD will occur:

— for
— for

av
The C

— the

— thd
teq

— NQ

— for
me

9.12.4

The (
corres

The f
accep
— no
— ing
— ing

— ing

fuses, reference should be made preferably to IEC 60269;

circuit-breakers with energy-limiting properties, the manufacturer shguld
hilable information regarding the relevant energy limiting properties.
BE shall be considered to have passed the test if

earth leakage detection fuse does not open; however the SCPD)may operate;

re is no damage to the integral enclosure, if any, permitting‘@ccess to live parts
t finger (see 9.6);

CBEs of category PC2 tested according to 9.12.4.3, after each operation, the ind
ans shall show the open position of the contacts<

2 Verification of the rated conditional shert-circuit current, for performang
category PC1 (l,,.1)

BE is submitted to the test sequencte as specified in 9.12.4.1 with a test g
ponding to the rated conditional short-circuit current.

pllowing conditions of the CBE after the short-circuit test are considered
able:

n-operability after the fitst or second or third operation;

bility to reset;

bility to trip within.the specified limits;

bility to indicate the position of the contacts (open or closed);

— welding of eontacts;

— int

9.12.4

brnal.damage within the CBE.

3. Werification of the rated conditional short-circuit current

melting of the fuse of the grid circuit (see Figure H.3 af IEC 60898-1:2015) occursg;

make

by the

cating

e

urrent

to be

for performance category PC2 (I,,.,)

Two groups of CBEs (see Tables C.2 and C.3) are submitted to the sequence of operations as
specified in 9.12.4.1, with test currents as specified below:

a) one group with a test current corresponding to the rated conditional short-circuit current;

b) the other group with a test current corresponding to 1,5 times the rated short-circuit
capacity of the CBE (see 8.6).

Following these tests the CBEs shall comply with the conditions specified in 9.12.4.1.

In add

ition the CBEs shall not show

— discrepancy between the position of the moving contacts and the corresponding position
of the indicating device;
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— seepage of the sealing compound.

Moreover, the CBEs shall withstand the dielectric strength test according to 9.7.3 at a voltage
of 0,75 times the value prescribed in 9.7.5, without previous humidity treatment.

The CBEs shall be considered to have passed the test if, after the test, they comply with
9.11.1.4 and 9.11.1.5.

9.13 Test of resistance to mechanical shock and impact

Under consideration.

9.14 |Tests of resistance to heat

9.14.1 CBEs are kept for 1 h in a heating cabinet at a temperature of (100 + 2)~C:

During the test they shall not undergo any change impairing their further|use, and slealing
compqund, if any, shall not flow to such an extent that live parts are exposed.

After fhe test and after the samples have been allowed to cool down to approximately room
tempefrature, there shall be no access to live parts which are,nosrmally not accessible| when
the sgmples are mounted as in normal use, even if the standafd test finger is applied with a
force not exceeding 5 N.

After the test, markings shall still be legible.

Discolioration, blisters or a slight displacement:of the sealing compound is disregprded,
provided that safety is not impaired within the nieaning of this document.

9.14.2 External parts of a CBE made .of insulating material, necessary to retain cdrrent-
carryimg parts and parts of the protective circuit in position, are subjected to a ball-preéssure
test by means of the apparatus shown in Figure 5, except that the insulating parts necg¢ssary
to retdin the terminals for protective conductors in a box shall be tested as specified in 9.14.3.

The suirface of the part to be ‘tested is placed in the horizontal position on a steel plate,|and a
steel hall of 5 mm diameter. is pressed against this part with a force of 20 N.

The tgst is made in a.heating cabinet at a temperature of (125 £ 2) °C.

After L h, the~bhall is removed from the sample, which is then cooled down within 1D s to
approximatelyxroom temperature by immersion in cold water.

The diameter of the impression caused by the ball is measured and shall not exceed 2 nmim.

9.14.3 External parts of a CBE that are made of insulating material and that are not
necessary to retain current-carrying parts and parts of the protective circuit in position, even
though they are in contact with them, are subjected to a ball-pressure test in accordance
with 9.14.2. This test is made, however, at a temperature of (75 £ 2) °C, or at a temperature
of (40 £ 2) °C plus the highest temperature-rise that was determined for the relevant part
during the test of 9.8, whichever is the higher.

For CBEs calibrated at a reference ambient air temperature other than (23 + 2) °C, the test
shall be made at the upper limit of the ambient air temperature according to 7.2.2 plus the
highest temperature-rise that was determined for the relevant part during the test of 9.8, or at
a temperature of (75 £ 2) °C, whichever is the higher.

NOTE 1 For the purpose of the tests of 9.14.2 and 9.14.3, the bases of surface-type CBEs are considered as
external parts.
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NOTE 2 The tests of 9.14.2 and 9.14.3 are not made on parts of ceramic material.

NOTE 3 |If two or more of the insulating parts referred to in 9.14.2 or 9.14.3 are made of the same material, the
test is carried out only on one of these parts, according to 9.14.2 or 9.14.3 respectively.

NOTE 4 The revision of this test is under consideration.
9.15 Test of resistance to abnormal heat and to fire

Compliance with the requirements of 8.10 shall be checked by means of a glow-wire test,
which is performed in accordance with IEC 60695-2-10 under the following conditions:

— for external parts of a CBE made of insulating material necessary to retain current-
Ca I_y;llu palto alld palto Uf thc plUtht;VC bllbult ;II PUD;t;UII, b_y thU tUDt III(J\’:!I at a.

temhperature of (960 = 10) °C;

— fon all other external parts made of insulating material, by the test made at a‘tempgdrature
of (650 + 10) °C.

NOTE 1 For the purpose of this test, the bases of surface-type CBEs are considered as external parts.
NOTE 4 The test is not made on parts made of ceramic material.

NOTE If the insulating parts are made of the same material, the test is carried-out only on one of thesp parts,
accordipg to the appropriate glow-wire test temperature.

The glow-wire test is applied to ensure that an electrically heated test wire under defingd test
conditjons does not cause ignition of insulating parts or to ensure that a part of insdilating
material which might be ignited by the heated test wire.under defined conditions has a limited
time tp burn without spreading fire by flame, burningyparts or droplets falling down frgm the
tested| part.

The tgst is made on one sample.
In case of doubt, the test shall be repeatedon two further samples.
The tgst is made by applying the glow-wire once.

The sample shall be positioned during the test in the most unfavourable position|of its
intendled use (with the surface tested in a vertical position).

The tip of the glow-wire-shall be applied to the specified surface of the test sample taking into
account the conditions of the intended use under which a heated or glowing element may
come jnto contact with the sample.

The sample‘isregarded as having passed the glow-wire test if

— there.is no visible flame and no sustained glowing, or

— flames and/or glowing at the sample extinguish within 30 s after the removal of the glow-
wire.

There shall be no ignition of the tissue paper or scorching of the pinewood board.

NOTE 4 The revision of this test is under consideration.
9.16 Test of resistance to tracking

Compliance with the requirement of 8.11 is checked, for materials other than ceramic, by the
following test.

A flat surface of the part to be tested, if possible at least 15 mm x 15 mm, is placed in the
horizontal position.
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Two electrodes of platinum with the dimensions shown in Figure 6 are placed on the surface
of the sample in the manner shown in this figure, so that the rounded edges are in contact
with the sample over their whole length. The force exerted on the surface by each electrode is
approximately 1 N.

The electrodes are connected to a supply source of substantially sine-wave form of a
frequency between 45 Hz and 65 Hz, at a voltage corresponding to the CTI of the material
(see Table 1), that is 100 V, 400 V or 600 V.

The total impedance of the circuit when the electrodes are short-circuited is adjusted by
means of a variable resistor, so that the current is (1,0 £ 0,1) A, at a power factor between 0,9
and 1 Amovercurrentretaywithatripping-tmeof-atteast 6;5ssmetudedmthe—circi.

The sprface of the sample is wetted by allowing drops of solution of ammonium/ehlofide in
distillgd water to fall centrally between the electrodes.

The splution has a resistivity of 400 Q.cm at 25 °C, corresponding te a”concentrafion of
approximately 0,1 %.

The dfops have a volume of 20 +g mm3 and fall from a height of 30 mm to 40 mm.

The time interval between one drop and the next is (30 + 5)@.

No flashover or breakdown between electrodes shall occur before a total of 50 drogs has
fallen.

Care ghould be taken that the electrodes are.clean, correctly shaped and correctly positioned
beforg each test is started. In case of doubt, the test may be repeated, if necessary on|a new
set of [samples.

9.17 |Test of resistance to rusting

Any drease is removed fropi\the parts to be tested, by immersion in a cold chemical
degreaser such as refined petrol, for 10 min; the parts are then immersed for 10 minin 8 10 %
solutign of ammonium chlocide in water at a temperature of (20 + 5) °C.

Withoyit drying, but after shaking off any drops, the parts are placed for 10 min in |a box
contaiping air saturated with moisture, at a temperature of (20 + 5) °C.

After the parts” have been dried for 10 min in a heating cabinet at a temperatlire of
(100 4 5), 2C; ‘their surface shall show no signs of rust.

Traces of rust on sharp edges and any yellowish film removable by rubbing are ignored.

For small springs and the like and for inaccessible parts exposed to abrasion a layer of
grease may provide sufficient protection against rusting.

Such parts are only subjected to the test if there is a doubt as to the effectiveness of the
grease film, and the test is then made without previous removal of the grease.

When using the liquid specified for the test, adequate precautions should be taken to prevent
inhalation of the vapour.
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Figure 1 — Thread-forming screw
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Figure 2 — Thread-cutting screw
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Figure 3a — Single.pole CBE
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Figure 3b — Two-pole CBE
R2 F
N o { - - 3
E
z z1
T o T o iy {1
S 0—(:%; 5 | o — i %:lﬁ
{1} 5 [ o =1 I

G
Al
R1 R1 R1

IEC

Figure 3c — Three-pole CBE or three single-pole (non-linked) CBEs
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Figure 3d — Four-pole CBE

supply source

neutral

impedance for adjusting the prospective current to the rated short-circuit capaeity
impedance for adjusting the test currents to values lower than the rated shaert‘circuit capacity
resistors, drawing a current of 10 A per phase

enclosure or support

auxiliary switch synchronized with respect to the voltage wave

negligible impedance connection for test-circuit calibration

resistor 0,5 Q

copper wire (diameter 0,1 mm, length 50 mm)

selector switch

Figure 3 — Test circuits for‘overcurrent tests of CBEs
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Dimensions in millimetres

Section

75
|
T
|
|
|

Sectign, C-C
Stop plate

Detail X
(Example)

Part 3 Part 2 Part 1

A B
Cylindrical %

‘ IEC
Tolerances on dimensions without specific tolerance:
— on gngles: _80!
— on ljnear dimensions:
.0
up tp 25 mm: _5ns
ovef 25 mm: +0,2
Materia) of finger: for,example, heat-treated steel
NOTE 1 Bothgaints of this finger may be bent through an angle of 90° 9% "but in one and the same directipn.
NOTE Using the pin and groove solution is only one of the possible approaches in order to limit the pending
angle tU OCO. rUI thl; TCASUTT, d;IIIUIIQ;UIIO (.Jllll‘:dI tU:UIGII\.’CO Uf thCOU dctou:o arc IIUt y;VCII ;II thC dlavv;ll\_.j. Th aCtUal

design ensures a 90° bending angle with a 0° to +10° tolerance.

Figure 4 — Standard test finger (see IEC 60529)
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Dimensions in millimetres

Figure 5 — Ball pressure apparatus

Dimensions in millimetres

60°
4 +|0'1 Electrode
/ ! )<Sample
2 +0,1
30°

Slightly rounded edge

50,1 _.” 0,15 0,05
—_— la—

IEC

Figure 6 — Arrangements and dimensions of the electrodes for the tracking tept
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Figure 7a — Single pole CBE
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Figure 7b — Two-pole CBE
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Figure 7c — Three-pole CBE or three single-p@le (non-linked) CBEs
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Figure 7d — Four-pole CBE
Key
S supply. source
z impedance for adjusting the prospective current to the rated conditional short-circuit current
R1 resistor, drawing a current of 10 A per phase
R2 |Ce;otu|, C,S ©
E support of enclosure
A auxiliary switch synchronized with respect to the voltage wave
G1 connection of negligible impedance for calibration of the test circuit
F copper wire (diameter 0,1 mm, length 50 mm)

W1, W2 wires of length of 0,75 m each and of a cross-sectional area based on rating of SCPD

W3 wires of length of 0,75 m each and of a cross-sectional area based on rating of CBE
P1 selector switch
G2 connection of negligible impedance

Figure 7 — Test circuits for verification of the conditional short-circuit current
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Annex A
(normative)

Time-current zone (see 9.10 and Table 9)

See Figure A.1.

IEC
Figure A.1a — Thermal mode only Figure A.1b — Magnetic mode only
LEC
Figure A.1c — Thermal magnetic mode Figure A.1d — Hydraulic-magnetic mode
Key
t,... t, times, to be stated by the manufacturer I rated current
t; instantaneous tripping time l; instantaneous tripping current

| . instantaneous non-tripping current
| conventional non-tripping current

I conventional tripping current

Figure A.1 — Time-current zone

IEC

IEC
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Annex B
(normative)

Determination of clearances and creepage distances

In determining clearances and creepage distances, it is recommended that the following

points

be considered.

If a clearance or creepage distance is influenced by one or more metal parts, the sum of the
sections should have at least the prescribed minimum value.

Individ

- 0,2

- 0,8

should

In det

- ngoves at least 1 mm wide and 1 mm deep should be measared along their contour

dig

— rid
- rid

The a

—  Fig
dig

|
T
o

5
0

— Fig
fix

igures B.1d and(By1e indicate the inclusion or exclusion of a ridge in a creepage di
igure B.1f indicates the consideration of the joint when the ridge is formed by an in

ual sections less than

mm in length for pollution degree 2, or
mm in length for pollution degree 3

not be taken into consideration in the calculation of the total length’ef clearances

brmining a creepage distance:

oves having any dimension less than these dimensians should be neglected and
tance only measured;

ges less than 1 mm high should be neglected;
ges at least 1 mm high

insulating material (for instance by moulding, welding or cementing);

along the profile of ridge, if the ridges are not integral parts of a compon
insulating material.

bplication of the foregoing:recommendations is illustrated by Figures B.1a to B.1j:

ures B.1la, B.1b and B.1c indicate the inclusion or exclusion of a groove in a cre
tance;

ulating bafrier, the outside profile of which is longer than the length of the joint;

ures-B71g, B.1h, B.1li and B.1j illustrate how to determine the creepage dista
ng’means situated in recesses in the surface of insulating parts.

direct

should be measured along their contouty if they are integral parts of a component of

should be measured along the .shorter of the two following paths: along the joint or

ent of

epage

tance;

serted

hce to
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Dimensions in millimetres

<1 C

. -
c - - -—

; F
NI I XA XXy LY
W / >
v e /

A
IEC IEC
Figure B.1a
¢ 1 C c
o F
YAATA"S
IV / ” v
- A
A
IEC IEC
Figure B.1d
C A C
™ F
9.9 /
/ «é /
~
A IEC
Figure B.le Figure B.1f

/7/%}@ S fﬂi

IEC IEC
Figure B.1g Figure B.1lh

Y

RNz

- F C
/ /

, = W - C
214 % Z A<
»«@

Figure B.1i Figure B.1j
A insulating material
C conducting part
F creepage distance

¥
¥

NN

IEC IEC

Figure B.1 — lllustrations of the application of the recommendations
for creepage distances
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Annex C
(normative)

Test sequences and number of samples
to be submitted for certification purposes

C.1 Test sequences

The tests are made according to Table C.1 of this annex, where the tests in each sequence, A

to E, are carried out in the order indicated. If values for I, and/or | .., are assigned by the
manufacturer the test sequences F and/or G are carried out in addition.
Table C.1 — Test sequences
Test pequence Clause or Test (or inspection)
subclause
A 6 Marking
8.1 Mechanical design
8.1.1 General
8.1.2 Mechanism
8.1.3 Clearances and creepage distances
9.3 Indelibility of marking
9.4 Reliability of terminals, current-carfying parts and connections
9.5 Reliability of terminals for external conductors
9.6 Protection against electric shock
9.14 Resistance to heat
9.15 Resistance to abnormal-heat and to fire
9.17 Resistance to rusting
B 9.7 Dielectric propertigs
9.7.1 Resistance to humidity
9.7.2 Insulation\resistance of main circuit
9.7.3 Dieleg¢tric strength of main circuit
9.7.4 Dielectric strength of auxiliary circuits
9.7.6 Impulse withstand voltage, if necessary
K.9.7.7 Test of suitability for isolation, if applicable
9.8 Temperature-rise
9.9 28-day test
9.16 Resistance to tracking
C 9.10 Tripping characteristics
9.11.2 Behaviour at rated current
9.11.1.4 Condition of the CBE after test
9.11.1.5 Verification of tripping characteristic after test
D 9.10.2.2 Time-current characteristic
9.11.3 Behaviour at rated switching capacity
9.11.1.4 Condition of the CBE after test
9.11.1.5 Verification of tripping characteristic after test
E 9.10.2.2 Time-current characteristic
9.11.4.1 Short circuit test for CBEs suitable for isolation or CBEs having a rated short-
circuit capacity I, greater than 6 I for AC or 4 | for DC
9.11.1.4 Condition of the CBE after test
K.9.7.7.2 Verification of leakage currents, if applicable
9.11.1.5 Verification of tripping characteristic after test
F 9.10.2.2 Time-current characteristic
9.12.4.2 Rated conditional short-circuit current for performance category PC 1 (I__,)
9.10.2.2 Time-current characteristics
9.12.4.3 Rated conditional short-circuit current for performance category PC 2 (1 _.,)
G 9.11.1.4 Condition of the CBE after test
K.9.7.7.2 Verification of leakage currents, if applicable
9.11.1.5 Verification of tripping characteristic after test
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C.2

Number of samples to be submitted for full test procedure

If a single type of CBE is submitted for test, the number of samples to be submitted to the
different test series shall be as indicated in Table C.2, where the minimum performance
criteria are also indicated.

If all samples submitted according to the second column of Table C.2 pass the tests,
compliance with the standard is proved. If only the minimum number given in the third column
passes the test, additional samples, as shown in the fourth column, shall be tested and all

shall then satisfactorily complete the test sequence.
For a |[CBE having more than one rated current, two separate sets of the same CBE sllall be
submifted to each series: one set at the maximum rated current, and the other at the mifimum
rated ¢urrent.
Table C.2 — Number of samples for full test procedure
Test spquence Number of Minimum number of samples Number ofysamples for repgated
samples which shall pass the test tests @

A 1 1 -

B 3 2 3

c 3 2 3

D 3 2 3

E b 3 2 3

F 3 2 3

G 2x3 2.x2 2x3
2 In ¢ase of repeated tests, all test results shall be\acceptable.
b Adflitional set of samples for verification of $uifability of CBE for use in IT systems.
C.3 |[Number of samples-to-be submitted for simplified test procedure in case

of submitting simultaneously a series of CBEs of the same basic desijgn
If a sqries of CBEs of the same basic design is submitted for test, the number of samples to
be teqted may be reduced according to Table C.3. CBEs are considered to be of the[same
basic flesign if
a) alll parts ‘are the same, except those that have to be different because of a different

cuprent rating. For many designs, such differing parts are, for instance bimetals, coifs and
co[vnections between these parts;

b) only the shape of the housing differs;

c) multi-pole CBEs are either composed of single-pole CBEs or are built up from the same

co

mponents as the single-pole CBEs, having the same overall dimensions per pole;

d) the omission of parts belonging for instance to auxiliary or control circuits obviously does
not influence the performance;

e) only the terminations differ. If appropriate, CBEs may be subjected to the temperature-rise
test (see 9.8).
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Table C.3 — Reduction of samples for simplified test procedure

Sequence Number of samples as the function of the number of poles 2
of tests
1pole?® 2 pole ¢ 3 pole 4 pole d
N 1 max. rating 1 max. rating 1 max. rating 1 max. rating
1 min. rating
3 max. rating 3 max. rating ¢ 3 max. rating f 3 max. rating
3 max. rating 3 max. rating © 3 max. rating f 3 max. rating
3 max. rating 3 max. rating 3 max. rating 3 max. rating
o STTaxTatity STTax—Tatity STTax—Tatity STTax—Tatity
: 3 min. rating 3 min. rating 3 min. rating 3 min. rating
o 3 max. rating 3 max. rating 3 max. rating 3 max. rating
3 min. rating 3 min. rating 3 min. rating 3.min. rating
Go 2 x 3 max. rating 2 x 3 max. rating 2 x 3 max. rating 2« 3 max. ratijg
2 x 3 min. rating 2 x 3 min. rating 2 x 3 min. rating 2 x 3 min. rating

If 4 test is to be repeated according to the minimum performance criteria of Clause C.2, a new set of samples
is ysed for the relevant test sequence. The results of the repeated tests shall be’acceptable.

If dnly the multi-pole CBEs are submitted, this column shall also apply to/the set of samples with the siallest
nuinber of poles.

A
A

o applicable to CBEs with 1 protected pole and a neutral pole,

o applicable to CBEs with 3 protected poles and a neutral pele.
This test shall be omitted in cases where 3-pole or 4-pole<CBEs are tested.
This test shall be omitted in cases where 4-pole CBEs are-tested.

If donsidered appropriate, taking into account the lifitation of the short-circuit current due to the internfl CBE
impedance, an intermediate rating may be tested, instead of the minimum rating.

WHen multi-pole CBEs are submitted, a maximum of four screw-type terminals for external conductqrs are
sulpjected to the tests of 9.5.

Adglitional set of samples with maximumrating for verification of suitability of CBE for use in IT systemsg.



https://iecnorm.com/api/?name=5779a585773b2c2c51814aaa0398f1d3

IEC 60934:2019 © IEC 2019 - 85—

Annex D
(normative)

Correspondence between ISO and AWG copper conductors

See Table D.1.

Table D.1 — Correspondence between ISO and AWG conductor cross-sections

ISO size 2 AWG P
mm Size Cross-section
mm?
1 18 0,82
1,5 16 1,3
2,5 14 2,1
4 12 33
6 10 53
10 8 8,4
16 6 13,3
25 3 26,7
35 2 33,6
50 0 53,5
& In general, ISO sizes apply.
b On request of the manufacturer, AWG-$izes may be used.
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Annex E
(normative)

Examples of terminals

Some examples of designs of terminals are given in Figures E.1 to E.14. The conductor

location shall have a diameter suitable for accepting solid rigid conductors and a cross-
sectional area suitable for accepting rigid stranded conductors (see 8.1.5).
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Figure E.1la — Terminals with stirrup
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Figure E.1b — Terminals without Figure E.1c — Terminals with
pressure plate pressure plate
The pa

t of the terminal containing the(threaded hole and the part of the terminal against which the cond|
clampegl by the screw may be two separate parts, as in the case of a terminal provided with a stirrup.

uctor is

Figure E.1 — Examples of pillar terminals
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Optional
Optional

A A
A
V] o
‘ % | Optional C Optional
/ N i v N 4
l /
~ A N 4 I_I
N \ \\h [ > i
T
A
LE> IEC

IEC

Figure E.2a — Screw terminals

ot requiring washer or clamping plate

B Optional
]

Screw.requiring washer, clamping plate
or anti-spread device

Optional

IEC

FigureE.2b — Stud terminals
|l part

washer or clamping plate

spread device

juctor space

heonductor is not transmitted through the insulating material.

Figure E.2 — Examples of screw terminals and stud terminals

sary to
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IEC

sadflle
fixefl part

stug

o 0O w >

confluctor space

The twq faces of the saddle may be of different shapes to accommodate conductors offeither small or larg¢ cross-
sectiongl area, by inverting the saddle.

The terfinals may have more than two clamping screws or studs.

Figure E.3 — Examples of saddle terminals

A A

N < N

w |
B Y =

=+ N
g = 9
IEC
A locKing means
B cable lug or bar
E fixedl part
F  stug
g distance

For thig type~of, terminal, a spring washer or equally effective locking means shall be provided and the [surface
within the elamping area shall be smooth.

For certain types of equipment, the Use of ug terminals of sizes smaller than that required 1S allowed.

Figure E.4 — Examples of lug terminals
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Screwless-type terminal with indirect pressure

Screwless-type terminal with direct pressure

Screwless-type terminal with actuating element

IEC

Figure E.5 — Examples of screwless terminals
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The dimensions for the flat quick-connect male tabs in Figures E.6 to E.13 are given in 8.1.7.

Dimensions in millimetres

> A
> A

=T 1,14 min.

o oermn
A45°(approx.) A45°(apprOX-) B
I

\ Centre of detent Y

I S Centre of detent ~~ Optional shoulder/

o | j_© o / | J_©

> A

N Alternative bevel

Y Centre of detent

IEC

Bevel Al of 45° need not be.a straight line if it is within the confines shown.
Dimensjon L is not specified and may vary according to the application (for example fixing).

Dimensjon C of tabs may be produced from more than one layer of material provided that the resulting tab cpmplies
in all reppects«withthe requirements of this document.

A radiu$ obvthe longitudinal edge of the tab is permissible.

The sketches are not intended to govern the design except with regard to the dimensions shown.
The thickness C of the male tab may vary beyond Q or beyond B + 1,14 mm.

All portions of the tabs shall be flat and free of burrs or raised plateaux, except that there may be a raised plateau

over the thickness of 0,025 mm per side, in the area defined by a line surrounding the detent and distant from it by
1,3 mm.

Figure E.6 — Dimensions of male tabs
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Dimensions in millimetres

0,076 min.
-

=X
' 7 Radius
$ JEh)
i N VN4
G
. ] 0,076 min.
Section X-X IEC

The detent shall be located within 0,076 mm of the centre-line of the tab.

Figure E.7 — Dimensions of round dimple detents of male tabs(see Figure E.6

Dimensions in millimetres

-y - =0,076 min.
) =
z Radi
2% adius
= [2] "
L] )
4%
N 0,076 min.
Py .
Section Y-Y IEC

The detent shall be located within 0,43 mm of the centre-line of the tab.

Figure E.8 — Dimengsions of rectangular dimple detents of male tabs (see Figure E.6)

Dimensions in millimetres

=z
/7 7
SEEECER =
%
=7 Section Z-Z

IEC

The detent shall be located within 0,076 mm of the centre-line of the tab.

Figure E.9 — Dimensions of hole detents of male tabs (see Figure E.6)
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IEC

Figure E.10 — Dimensions of male tabs

S ) L= T

IEC

Figure E.12 — Dimensions of male tabs

IEC
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Fig

c1=c2 F2

F2

Bl

B2

Al
E2
El

D2
D1

ure E.13 — Dimensions of male tabs for two different\sizes of female connect
(see 8.1.7.1)

DI's
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Dimensions in millimetres

. N

B3
| N—

Outline of the female connector

L2
IEC

For determining female connector dimensions varying from B3 and L2, it is necessary to refer'to the tab dimpnsions
in ordef to ensure that in the most onerous conditions the engagement (and detentiffitted) between {ab and
female ponnector is correct.

If a detent is provided, dimension X is at the manufacturer's discretion in order te’ meet the requirement$ of the
performance clauses.

Female|connectors should be so designed that undue insertion of the conductor into the crimping area is visible or
prevented by a stop in order to avoid any interference between the conductor and a fully inserted tab.

The skgtches are not intended to govern the design except as regards the dimensions shown.

Dimensions of female connector

Tab size mm in

B3 max L2 max B3 max L2 max
2,8x0,5 3,8 2,3 0,150 0,091
2,8x0,8 3,8 2,3 0,150 0,091
4,8x0,8 62 2,9 0,244 0,114
6,3 x0,8 7,8 3,5 0,307 0,138
9,5x1,2 11,1 4,0 0,437 0,157

Figure E.14 — Dimensions of female connectors for male tabs
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Annex F
(informative)

Coordination between a CBE and a short-circuit protective device (SCPD)

F.1

associated in the same circuit

General

In most applications, CBEs are part of an electrical system in which two or more overcurrent

protec

tive devices are associated in the same circuit.

It is thierefore necessary to consider the aspects of system coordination, such as:

a) bal
b) dig

Annex
discrir

Back-
locatid

If a rg
switch

In m4g
short-

It is th
curren

Ck-up protection;
crimination.

F deals mainly with back-up protection, but also givesyguidance conc
hination.

Ip protection becomes necessary whenever the prospegétive short-circuit current
n of the CBE exceeds the rated short-circuit capacity 6f the CBE.

ited short-circuit capacity (see 5.2.7) is not asSighed by the manufacturer, the
ing capacity (see 5.2.5) shall be used instead_of the rated short-circuit capacity.

lIny locations the prospective short-cireuit current is likely to exceed the
Circuit capacity (or the rated switching c¢apacity, where applicable), of the CBE.

erefore required that, unless CBEs‘are capable of reliably breaking the prospectiv,
t, appropriate back-up protection shall be provided as an integral part of the equi

or shdll be specified in the manufacturer's instructions.

If the
requir
verifie

Annex
co-ord

It alsd

maximum fault current) exceeds the rated short-circuit capacity of the CB

d.

F gives guidance indicating how, on the basis of desk studies and/or
ination may-be achieved.

pravides guidance on the type of information which should be made available

prospTctive user.

Erning

at the

rated

rated

p fault
pment

F, the

bments can only beysatisfied if proper coordination between the CBE and the S¢PD is

tests,

to the

F.2

Overview

Annex F gives guidance on the coordination between a CBE and a SCPD which may be either

a fuse

or a circuit-breaker.

It states

— the general requirements for the coordination of a CBE with its associated SCPD;

— the requirements for the back-up protection of a CBE by a fuse or a circuit-breaker;

— the association of a CBE and an SCPD for which, under certain conditions, discrimination
and/or back-up protection may be verified by desk study;

— the methods to be used for the verification of coordination by desk study;
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— the tests intended to verify that the conditions for coordination have been met.

F.3

F.3.1

General requirements for co-ordination of a CBE with an associated SCPD

General considerations

A CBE connected in series with a SCPD will interrupt a short-circuit current up to the
selectivity limit current Ig without the aid of the SCPD.

For currents higher than lg, the CBE with its associated SCPD shall safely operate at all
values of overcurrent up to the conditional short-circuit current I,,..

For b4

a) If the value of the prospective fault current at the point of installation is less‘than thg

sh

for
b) If

sh

with the requirements of F.3.2 and F.3.3.

F.3.2

F.3.2.

ck-up protection, the following considerations apply.

Drt-circuit capacity of the CBE, it may be assumed that the SCPD is_only in the
considerations other than those of back-up protection.

he value of the prospective fault current at the point of installation exceeds the
Drt-circuit capacity of the CBE, the SCPD shall be so selected{as to ensure com

Requirements concerning back-up protection

L General behaviour

rated
circuit

rated
liance

For ajl values of overcurrent exceeding lg, up_%@ ‘and including the rated conditional

short-
the C
manife
perfor
Comp

F.3.2.

The tg
alone

F.3.3
For al

curren
furthe

F.3.4

Circuit current assigned to the CBE with its associated SCPD, the making opera
BE as well as the breaking operation of the“association shall not give rise to e
stations which would endanger the opefator or constitute a risk of fire. For CEH
mance category 2, the association shall*be such that the CBE remains fit for furthe
iance is checked by the relevant tests of 9.12.

p Take-over current

ke-over current Ig shall-be-“not greater than the rated short-circuit capacity of th
Ig < lepn)-

Requirements concerning discrimination

| values of.overcurrent up to the selectivity limit current Ig, the CBE shall bre
t without<eausing a back-up circuit-breaker to open or impairing a back-up fu
use.

Required information

ion of
ternal
BES of
r use.

p CBE

hk the
se for

The verification of coordinated short-circuit protection requires information on the performance of
the CBE as well as the SCPD. This information comprises the following.

For the CBE:

— type and rating;

— the operating characteristic;

— the 12t withstand capacity;

— the rated short-circuit capacity |

cn’

— the rated conditional short-circuit current I, (see 5.2.6);

— the current at which electrodynamic contact separation can occur;

— the current at which welding of contacts can occur.
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Where the SCPD is a circuit-breaker:

type and rating of the circuit-breaker;

energy-limiting class, if available and applicable;

the operating characteristics of the circuit-breaker;

NOTE This information includes the instantaneous tripping current I;.

the non-tripping values of the time/current-operating characteristics of the circuit-breaker;

the rated short-circuit capacity of the circuit-breaker.

Reference should be made to the relevant IEC standard.

Wherg the SCPD is a fuse:

— tyge and rating of the fuse;

— th¢ operating characteristic;

— the pre-arcing characteristic;

— the rated breaking capacity of the fuse.

Refergnce should be made to IEC 60269.

F.4 | Verification of coordination

F.4.1 General considerations including the conditions for verification by desk qtudy

If the| required information according to F.3;4"is available, coordination can, for|some

assoclations, be determined by comparison ef.the individual characteristics, provided the CBE

incorpjorates only overload protection and satisfies, in addition, the following two conditigns:

a) the prospective short-circuit current-does not exceed 1 500 A;

b) elgctrodynamic contact separation and contact welding do not occur at currents up|to the
rard conditional short-circuittcurrent Iyc.

An example of an association for which coordination can be verified by desk study is shpwn in

Figurg F.1.

For the verification, of“short-circuit coordination, where applicable, it is recommended fo use

12t characteristics tather than the time/current characteristic.

NOTE |At present, some relevant characteristics may not be available, because the standards do not spedify how

they shpuld bejevaluated. An example is given in F.3.2.1.

For same—assectations—ndividual-characteristies—may—be—-avattable—butseme—may—net allow

L d
prediction of the behaviour of the association. The series connection of two magnetic
circuit-breakers of comparable instantaneous trip times may serve as an example. Such an
association will allow prediction of the range of discrimination by desk study, but will not
permit verification of the conditional short-circuit current without tests.

F.4.2 Verification of discrimination

F.4.2.1 Verification of discrimination by desk study

For certain associations, discrimination can be verified by superimposing the relevant
characteristics, drawn to the same scale. Examples are shown in

Figure F.1 for a thermally operated CBE backed up by a thermal-magnetic circuit-breaker;

Figure F.2 for a thermally operated CBE, backed up by a fuse;
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— Figure F.3 for a thermal-magnetic CBE, backed up by a thermal-magnetic circuit-breaker;
— Figure F.4 for a hydraulic-magnetic CBE, backed up by a thermal-magnetic circuit-breaker;

— Figure F.5 for a thermally operated CBE backed up by a hydraulic-magnetic circuit-breaker.

For some associations, discrimination can not be verified at present by desk study, because
the required non-operating characteristic of the back-up circuit-breaker (= unlatching
characteristic) is not available. This refers to an association of an energy-limiting CBE with a
conventional thermal-magnetic back-up circuit-breaker.

The curves of the tripping characteristics made available by the manufacturers presently state
the limits of actual time which may elapse until the current is interrupted. These curves are
referrgd to the prospective short-circuit current.

The rgquired curve should show the response of the back-up circuit-breaker to cufrent pulses
shortegr than a half-wave and differing from the sinusoidal shape. Such cur/es are phot at
presemt standardized. The use of the curves presently provided by the manufacturer [of the
back-dp circuit-breakers would lead to wrong conclusions. Figure F.6 gives an example.

F.4.2.p Verification of discrimination by tests

This gpplies to some associations of CBEs with back-up «circtit-breakers as mentioped in
F.3.2.1. It does not apply to associations of CBEs with fuses,(where the pre-arcing characferistic
of the[fuse is available.

Verifigation by tests is necessary when the conditions described in F.3.1 are not sa]:sfied.

F.4.2.8 Verification of Ig

Tests [for the verification of Ig shall be carried out in accordance with 9.12, except that
the sequence of operations at each test current shall be O-t-O and the power factor shall be
0,6 + [0,05. The test shall be repeated with: higher test currents until tripping of the back-up
circuittbreaker occurs. The highest valueZof the test current for which tripping of the back-up
circuittbreaker did not occur is the selectivity limit current Ig.

One spquence of tests shall be:repeated on the association with this current.

F.4.3 Verification of coordinated back-up protection

F.4.3.1 Verification-of coordinated back-up protection by desk study
a) For CBEs of perfoermance category 1 (PC1: see 5.2.6.2)

Cdmpliancenwith the requirements of F.3.2.2 is not relevant, since the verificatior] of Ig
requires<tests in accordance with F.4.3.2.

b) For €BEs of performance category 2 (PC2: see 5.2.6.3)

C 3 ;
conditions of F.3.1 are satisfied and the information as listed below is available:

— operating characteristic of the CBE;

— operating characteristic of the SCPD;

— rated short-circuit capacity or, where relevant, rated switching capacity of the CBE;
— maximum 12t value which the CBE can withstand;

— peak current, up to which contact welding will not occur;

— peak current, up to which electrodynamic contact separation will not occur.

[llustrations are given in Clause F.5.
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F.4.3.2 Verification of coordinated back-up protection by tests

Compliance with the requirements of F.2.2 can be verified by the conditional short-circuit
current tests in accordance with 9.12.

NOTE Subclause 9.12 states the different criteria of acceptance for the performance categories PC1 and PC2.

The initial verification of compliance with the requirement I; < I (see F.2.2.2) shall be
effected by desk study.

F.5 Examples of verification of coordination by desk study

In Clduse F.5 illustrative examples are given to show for which associations of. CBE and
SCPD| coordination may or may not be verified by superimposing comparable charactdristics
drawn|to the same scale.

For some examples, time-current characteristics — suitable for showing.th€ whole rapge of
currerfts in one figure — are used; for others the 12t versus current characteristics were faken,
these peing particularly suitable to cover the short-circuit range of currents.
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Throughout Clause F.5, the following symbols are used:

12t

Operating characteristic

Non-tripping values of the time/current
characteristic of the back-up circuit-breaker
Pre-arcing characteristic of the back-up fuse

Withstand capacity of a "thermal" CBE

IEC 60934:2019 © IEC 2019

Rated short-circuit capacity (CBE)
Take-over current

Rated conditional short-circuit current of
the association

Operating zone of CBE

- Operating zone of SCPD

Conclu

For PC

s Selectivity limit current

|S |B |nc
\\ //
< | ca ~_ len )
s T 7 T 7/ y
o /
IS 4
o [T—== — //
>
S CBE | /
| /
| // Circuit-breaker
! /
{ /
\_7~"

Prospective short-circuit current
IEC

ion
|
hd |

g can be determined by desk study.

an only be determined)by tests.

hd I, can be‘determined by desk study.

an also'be determined, provided contact welding does not occur below I .

Comme

nts
Range of test Behaviour of CBE and

current 1. circuit-breaker

I <1 CBE will interrupt, circuit-breaker will stay closed
CBE or circuit-breaker may interrupt. At least one

le <lp <1 - o
s T B device will interrupt
lg<Iy <l CBE will not suffer thermal damage.

Figure F.1 — Thermal only CBE, backed up by thermal magnetic

circuit-breaker
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IrRMS

Joule integral 1%t

Prospective short-circuit current
IEC

Conclugion

For PC1

aphd |

g can be determined by desk study.

I apd I can be determined by desk study.

is not determined by the thermal withstand capacitys,but only by contact welding.

Commejnts

Range of test Behaviour of CBE
current 1. and fuse
I <1 CBE will interrupt.
CBE or fuse may interrupt.
Ig <l <l

Fuse will be impaired.

Only fuse will interrupt.
lg<Iy <l CBE Wi_II stay closed (or may
open with delay).

Figure F.2 — Thermal only CBE, backed up by a fuse
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g SCPD

Joule integral 1%t

—— b — ——

/
e

BE

Prospective short-circuit current IEC

Conclugion
For PC] and PC2
Only Ig[can be determined by desk study.

Commejnts

Below |4 only the CBE will interrupt. Above I4 the CBE and the %ack-up circuit-breaker may be involved in the
breakinp operation.

Figlure F.3 — Thermal-magnetic CBE backedxup by thermal-magnetic circuit-breaker
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Time

Prospective short-circuit current

Figure F.4 — Hydraulic-magnetic CBE backed up by thermal-magnetic circuit-bregaker

Time

Prospective short-circuit current IEC

Conclusion for Figures F.4 and F.5
For PC1 and PC2
Only I5 can be determined by desk study. Back-up protection is verified by test.

Figure F.5 — Thermal CBE backed up by a hydraulic-magnetic circuit-breaker
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Time

Comme]

This pr4
becaus

Howevd
shown i

Reason|

The giV
wave.

Conclu

For an
determi

Fi

Prospective short-circuit current .

nts

sentation of two characteristics as presently provided by thé manufacturers implies absolute discrim
b the curves do not intersect.

r, a test shows that the back-up circuit-breaker in thisyexample will delatch (and open) at a currer
n the figure.

en characteristic of the back-up circuit-breaker does not reflect its response to pulses shorter tha

ion

association as shown by Figure F.6 the available characteristics of the circuit-breaker do not al
hation of 14 by desk study.

gure F.6 — Energyslimiting CBE, backed up by thermal-magnetic circuit-break

ination,

tl., as

s

h a half

ow the
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Joule integral 1%t

Prospective short-circuit current

Commejnt

The av
of the f

Conclug

I can |

se overlapping the let through 1%t characteristic of the CBE.
ion

e determined by desk study.

IEC

ilable characteristics of this association are compatible, and this is shownlby the pre-arcing chara

Figure F.7 — Energy-limiting CBEXbacked up by a fuse

Cteristic
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The two examples in Figure F.8 show |2t versus current characteristics of two different

thermally operated CBEs of 7 A rating, backed up by the same thermal-magnetic circuit-
breaker of 20 A rating.

len
N~ C
T~ IB
. |
~— —
L < I
(_E C_:E 1 e
g g ! o
= b= i <
(0] o /.
3 HE ol
) n_—/—c’————— 7‘—@/‘—'
2 "
fa\
Prospective short-circuit current Prospective short-circuit current
IEC IEC
ALA = 12t withstand capacities of Safe’zone of operation S*
the two CBEs
B,B,|= 12t operating characteristics
of the two CBEs
- Unsafe zone of operation*
C = 12t operating characteristics of * According to performance category 2
the back-up circuit-breaker (fit for further use).
Index [L, 2 = different CBEs
Concliyision Conclusion
This afpsociation provides coordinated“protection up This association does not provide coordinated
tol .. protection as defined by this document.
Condifion I < I, is satisfied: The desk study reveals this shortcoming.
Figure F.8a — Rroper coordination Figure F.8b — Improper coordination
Figure F.8 — Examples illustrating proper and improper coordination
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G.1

Annex G
(normative)

Electromagnetic behaviour of CBEs

General

CBEs are designed specifically for being incorporated in equipment. The product standards of
the various equipment specify the immunity and emission requirements the equipment has to

meet,

depending upon the environment where they are designed to operate

. The

manuflacturers of equipment in designing and assembling the relevant components talje into

accou
or the
condit
incorp|

Never

ons to be fulfilled by the components (like CBEs) may differ, depending upo

oration in equipment. Therefore, no EMC general requirements are stated‘for CBHs.

nt the electromagnetic compatibility (EMC) standards (if any) for the specific .equipment
generic standards of the environment where the equipment will operate. So-thg EMC

their

heless, information shall be made available to equipment manufacturers dn the

electrgmagnetic emission and immunity characteristics of CBEs, when relevant, in order to

make

To thi
desigr

informlation on EMC characteristics that the CBE mantfacturer shall make available

equip

G.2

G.21

CBEs
and, t

The b
interrd

G.2.2
a) CH
dis
b) Fo
m

Q)

an appropriate choice for incorporation in the equipment to be(protected.

5 purpose, Annex G gives information on EMC behaviour' of CBEs depending o
, defines the minimum EMC performances required for CBEs and states the ad

hent manufacturer for the appropriate choice of CBEs.

Immunity

CBEs not incorporating electranic circuits

not incorporating electronic circuits are not sensitive to electromagnetic disturh
nerefore, no immunity tests aresrequired.

bhaviour of CBEs with @vervoltage or undervoltage release in case of voltage dips
ptions and voltage variations is verified by the tests of 8.5.4.

CBEs incorporating electronic circuits

turbancesand, therefore, no immunity specifications are necessary.

I CBEs Wwith releases incorporating electronic circuits other than those of G.2.2
nufacturer shall indicate the performances under the following test conditions:

their
itional
to the

ances

short

Es incorperating simple rectifiers alone are not sensitive to electromajgnetic

), the

conducted fast transients (bursts), specified in IEC 61000-4-4;

surge (1,2/50 ps) immunity, specified in IEC 61000-4-5;
electrostatic discharges, specified in IEC 61000-4-2;
radiated high-frequency electromagnetic field, specified in IEC 61000-4-3.

These performances shall in any case be such as to satisfy the tests at the levels indicated in

Table

G.1 as a minimum.


https://iecnorm.com/api/?name=5779a585773b2c2c51814aaa0398f1d3

- 108 — IEC 60934:2019 © IEC 2019

Table G.1 — Minimum EMC immunity performances of CBEs

The g

After
applic

G.3

G.3.1

CBEs

Type of test Severity level to Values
IEC 61000-4

1,2/50 ps surges 3 2 kV (CM) 2
IEC 61000-4-5 1 kV (DM) b
Fast transients (bursts) 3 2 kv
IEC 61000-4-4
Electromagnetic field 2 3 V/m
IEC 61000-4-3
Electrostatic discharges 3 6 kV ©
TEC81000-4=2 T disciarge
8 Common mode.
b Differential mode.
¢ Applied to the front/operating mean.

eneric performance criteria as specified in IEC 61000-6-1 apply-

hble, of 8.5.4.

Emission

CBEs not incorporating electronic citcuits

not incorporating electronic circuits do(not generate continuous disturbances an

generate transient disturbances during switching. The frequency and the consequen

these
enviro
CBE.

G.3.2

a) CH
co
thd
elg

b) Fo
the
to

transient disturbances are considered as part of the normal electroma
hment of low-voltage installationst ' No EMC specifications are necessary for this t

CBEs incorporating electronic circuits

Es not incorporating.a continuously operating oscillator do not usually ge
htinuous or transjent'disturbances except during their switching process. The freq

level and the-consequences of such emissions are considered as part of the
ctromagnetic.environment of low-voltage installations.

I CBEs inCorporating a continuously operating oscillator the manufacturer shall in
performances under the test conditions of CISPR 32 (0,15 MHz to 30 MHz and 3
1 000 MHZz).

he tests of Table G.1, the CBE shall meet the requirements of 8.5.1 at 2 I, and, if

d only
ces of
gnetic
ype of

herate
lency,
ormal

dicate
D MHz
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Annex H

(normative)

Correlation between nominal voltage of the supply systems
and the line-to-neutral voltage relevant for determining
the rated impulse voltage

The rated impulse voltages given in Table H.1 are based on the assumption that a protective
measure is necessary and that such measure is provided by the inclusion of surge arresters
having a ratio of clamping voltage to minimal voltage not smaller than that specified by

IEC 606591

Table H.1 — Nominal voltages and corresponding rated impulse voltages
Voltape line- :
to-nleutral Ratefd |mpu!se voltage
derived from Nominal voltages presently used in the world orequipment
nominal
voltajes AC Overvoltage categgry
or DC up to
and irjcluding Three-phase Three-phase | Single-phase | Single-phase ! I i
four-wire .
svstems with three-wire two-wire three-wire
y earthed systems systems AC systems<AC
neutral unearthed or DC or'DC
\Y \ \ \Y \Y
E
12,5 24
50 Not applicable | Notjapplicable | 25 30 30 to 60 330 500 800
42 48
100 66/115 66 60 500 800 1 500
120/208 © 115, 100 ¢ 100 to 200 ©
150 120, 110, 110 to 120 800 1500 2 500
127/220 127 120 120 to 240
2207380, | 554 230, 240
230/400, 260, 277, 347
300 240/415, 380, 400’a 415 220 220 to 440 1500 2 500 4 000
260/440, OSPOa
2771480 T O
347/600,
380/660,
600 400/690, 500, 577, 600 480 480 to 960 2 500 4 000 6 000
4171720,
480/830
660
1000 690, 720, 1 000 4 000 6 000 8 000
830, 1 000

a8 For 3-phase-3 wire systems derived from 3-phase-4 wire supply with earthed neutral point.

b

¢ Practice in Japan.

Practice in the United States of America and in Canada.
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Annex |
(normative)

Routine or statistical tests

General

The tests specified in Annex | are intended to reveal, as far as safety is concerned,
unacceptable variations in material or manufacture.

Furthsg
withst

Engin
be req

d) Fo

e) Fo

r tests may be made to ensure that every CBE conforms with the sample

uired, in which case tests may be made on a statistical basis.

Verification of the tripping characteristic

in accordance with 9.10, but with the following test curgents.

I CBEs with TO mode of tripping:

the time-current zone indicated by the manufacturer.

r CBEs with MO mode of tripping:

with a current of 0,95 I,,; applied for 0;L's, the CBE shall not trip;
with a current of 1,05 I;, the CBE shall trip within 0,15 s.

I CBEs with TM mode of tripping:

with the current of 0,95 I ~applied for 0,1 s, the CBE shall not trip;
with the current of 1,05°I}, the CBE shall trip within 0,1 s;

time-current zonelindicated by the manufacturer.
F CBEs with HM mode of tripping:

the time=current zone indicated by the manufacturer.
I CBES with EH mode of tripping:
with two currents specified by the manufacturer, the CBE shall trip within th

5 that

bod the tests of this document, according to the experience gained by the manufagturer.

bering and statistical analyses may show that routine tests on each CBE'may not always

5 otherwise agreed between manufacturer and customet; these routine tests shall be

with a current of approximately 2 1, the CBEshall trip within the time limits defiped by

with the current of 2 I,, the CBE shall trip within the time limits defined by the

with the currents of 2 I, and of 6 I, the CBE shall trip within the time limits defined by

P time

=V == d b tlhh o oo f CIRT PN

1.3

ionite Ao fia At fion HErant =2 on H H + o o
eSS Ot oy are—arre—ouiT et 20T Tart atC U oy treTrartaractar S

Verification of dielectric strength

A voltage of substantially sine wave form, of values specified in Table 20 having a frequency
of 50 Hz or 60 Hz is applied for 1 s

a) with the CBE in the open position, between the terminals which are electrically connected
together when the CBE is in the closed position;

b) with the CBE in the closed position, between each pole of the CBE in turn and the other
poles connected together with the CBE not incorporating electronic components, if
applicable;

c) for the CBE incorporating electronic components, with the CBE in the open position,
between each pole in turn and the adjacent poles, if applicable, either between incoming
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terminal of the poles or outgoing terminal of the poles, depending on the position of the
electronic components and the other poles connected together.

No flashover or breakdown shall occur.

Alternatively, any convenient method of verification of the clearances between contacts (for
example X-ray verification) may be used.
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Annex J
(normative)

Additional requirements for electrical performance of E-type CBEs

Void.
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K.1

Annex K
(normative)

Additional requirements for CBEs suitable for isolation

General

CBEs of M-type and S-type method of operation having performance category PC2 complying
with the requirements and tests of the main clauses of this document and in addition with the
requirements and tests of Annex K are suitable for isolation.

The tfequirements of Annex K supplement,

requir

The ¢
main

The §
requir

K.6

The m
not be

K.8

K.8.1.

CBEs
accor(

The ir

ements of the main clauses.

ause numbering in Annex K follows the pattern and corresponding references
lauses.

modify or replace certain of the,g

Eneral

of the

bsence of reference to a clause or subclause means;that the corresponding

bments of that clause or subclause are applicable.

Marking and other product information

anufacturer shall give the following statement i’ his literature: "Single pole devicgs may

used for isolation.".

Requirements for construction and operation

D Mechanism

suitable for isolation shall provide in the open position an isolating distafgce in

ance with the requirementssfor isolation.

dication of the position of the main contacts shall be provided by one or more

follow|ng means:

— the
— as

If a s
shall g

position of the actuator;
eparate_mechanical indicator.

parate. mechanical indicator is used to indicate the position of the main contact

hew'the colour red for the ON-position and the colour green for the OFF-position.

of the

5, this

When means are provided or specified by the manufacturer to lock the operating means in the
open position, locking in that position shall only be possible when the main contacts are in the
open position.

NOTE

In the USA, the colour “green” indicates the ON-position and “red” indicates a “tripped” condition.”

CBEs shall be designed so that the actuator, front plate or cover can only be fitted in a
manner which ensures correct contact position indication and locking, if provided.

Compliance is checked by inspection, taking into account the instructions of the manufacturer.

K.8.1.3 Clearances and creepage distances

It is assumed that the conditions apply for devices suitable for isolation:
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— degree of pollution 2 or 3;
— overvoltage category lll.

NOTE CBEs may be suitable for higher overvoltage category or a higher degree of pollution. Such CBEs should
be marked in accordance with the item m) of Clause 6.

For clearances and creepage distances between live parts of different polarity and live parts
and accessible parts, Tables 1 and 2 apply.

For clearances and creepage distances between parts which are separated when the main
contacts of the CBE are in the open position and between circuits supplied by different
sources, Table K.1 and Table K.2 apply.

The c|learances of Table K.1 are determined on the basis of the test voltages ferwvefrifying
isolatipn as shown in Table K.3 for 2 000 m, but are referred to the rated impulse withstand
voltagge.

Table K.1 — Minimum clearances for CBEs suitable for isolation, between live pdrts
separated when the contacts are in the open position, asCafunction of
the rated impulse withstand voltage

Uimp
kv

0,8 1,5 2,5 3,0 3,8 4,0 4,5 5,5

Poljution degree 2
clearance 0.5 1,0 2,0 3.0 3,5 4,0 55 7
mm

Poljution degree 3
clearance 0,8 1,0 2,0 3,0 3,5 4,0 5,5 7
mm

Table K.2 — Minimum creepage distances for CBEs suitable for isolation,
between live parts separated when the contacts are in the open position

Material group { I 11

Worling voltage
\Y

63 (| 125 | 250 | 400 | 500 | 63 | 125 | 250 | 400 | 500 | 63 | 125 | 250 | 400| | 500

Creeppge distance

for|pollution
degree 2 1,0 (20|40 |55|70(10(|20 |40 |55 ]| 70 (12520 | 4,0 ]| 5,5|| 70

mm

Creeppgeldistance
forlpeHution
dggree3 16 |20 (|(40(|55|70]18|21|40 |56 |71(20]|24]40]6,3]38,0

mm

Creepage distances cannot be smaller than the associated clearance.

For minimum clearances distances between circuits supplied by different sources, one of
which being SELV or PELV, the clearances for reinforced insulation given in Table 1 shall be
used.

For minimum creepage distances between circuits supplied by different sources, one of which
being SELV or PELV, the distances for reinforced insulation given in Table 1 apply also,
because creepage distances shall not be smaller than the associated clearance.
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K.8.4.2 Isolating capability

The CBEs covered by Annex K shall be suitable for isolation.

Compl

iance is checked by:

— the verification of the minimum applicable clearances and creepage distances of

Ta

bles K.1, K.2;

— the tests of K.9.7.7.

K.9.7.7 Test of suitability for isolation

K.9.7.

The tg

The ir
front t
— %5
— 3
- 2

The slirge impedance of the test apparatus shall have a-nominal value of 500 Q.

The s

generator. For this purpose, appropriate voltage dividers and voltage sensors shall be u

Small

the impulse is less than 5 % of the peak value.

For o9
allowd

The 1
the lin
contag

Three
conse

10 s for impulses of the opposite polarity.

The tqg

7.1 Verification of impulse withstand voltage across the open contacts

st is carried out on a CBE fixed on a metal support.

npulses are given by a generator producing positive and negative.impulses ha
me of 1,2 ps, and a time to half-value of 50 ps, the tolerances being

% for the peak value;
D % for the front time;
D % for the time to half-value.

oscillations in the impulses are allowed provided that their amplitude near the p

ts in the open pasition.

positive /impulses and three negative impulses are applied, the interval beg
Cutive impulses being at least 1 s for impulses of the same polarity and being a

Ving a

hape of the impulses is adjusted with the €BE under test connected to the impulse

sed.

bak of

cillations on the first half of<the front, amplitudes up to 10 % of the peak valfe are
d.
2/50 us impulse voltage according to Figure 6 of IEC 60060-1:2010 is applied bdtween

e terminals connected together and the load terminals connected together with the

tween
least

rated

stvimpulse voltage values shall be chosen in Table K.3, in accordance with the

impulse voltage of the CBE as given in Table H.1. These values are corrected for barometric
pressure and/or altitude at which the tests are carried out, according to Table K.3.

There

shall be no unintentional disruptive discharges during the test.
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Table K.3 — Test voltages for verifying isolation across the open contacts, as
a function of the rated impulse withstand voltage and the altitude where
the test is carried out

Rated impulse
withstand voltage Test voltage (1,2/50 us pulse) in kV and corresponding altitudes 2
kv
Sea level 200 m 500 m 1000 m 2000 m

0,8 and less 1,8 1,7 1,7 1,6 15
1,5 2,3 2,3 2,2 2,2 2
5 375 375 3 372 3
3 4.4 4,3 4,2 4,1 4
3,5 5,3 5,2 5,0 4,8 4.
4 6,2 6,0 5,8 5,6 5
4,5 7,1 6,9 6,6 6,5 6
55 8,9 8,7 8,5 8,2 7
6,0 9,8 9,6 9,3 9,0 8

a8 Fof other altitudes, the test voltage may be determined by interpolation.

K.9.7.]7.2 Verification of leakage currents across.0pen contacts

Each pole of the CBEs having been submitted to the<tests specified in Table 11 or Tahle 12,
sectioh 3, is supplied at a voltage 1,1 times its rated-operational voltage, the CBE being|in the
open position.

The ldakage current flowing across the openh contacts is measured and shall not exceed 2 mA.



https://iecnorm.com/api/?name=5779a585773b2c2c51814aaa0398f1d3

IEC 60934:2019 © IEC 2019 - 117 -
Bibliography

IEC 60038:2009, IEC standard voltages

IEC 60050-151:2001, International Electrotechnical Vocabulary — Part 151: Electrical and

magnetic devices

IEC 60050-441:1984, International Electrotechnical Vocabulary — Chapter 441: Switchgear,

controlgear and fuses

IEC 60050 B+ sthationa =Ya =Y ca
transnpission and distribution of electricity — Operation

IEC 60050-826:2004, International Electrotechnical Vocabulary - Part 826:" Ele
installptions

indicep of solid insulating materials
IEC 60112:2003/AMD1:2009

IEC 6}112:2003, Method for the determination of the proof and thencomparative tr
IEC 60269 (all parts), Low-voltage fuses

IEC 60664 (all parts), Insulation coordination for equipmeéat within low-voltage systems

IEC 6(0947-1:2007, Low-voltage switchgear and controlgear — Part 1. General rules

IEC 6(950-1:2005/AMD1:2009

IEC 6%950-1:2005, Information technology equipment — Safety — Part 1. General require
IEC 60950-1:2005/AMD2:2013

IEC 61543:1995, Residual current*gperated protective devices (RCDs) for househol
similay use — Electromagnetic compatibility

IEC 61543:1995/AMD1:2004

IEC 61543:1995/AMD2:2005

ration,

ctrical

hcking

ments

d and



https://iecnorm.com/api/?name=5779a585773b2c2c51814aaa0398f1d3

- 118 — IEC 60934:2019 © IEC 2019

SOMMAIRE

AV ANT P RO P O S .ttt ettt et et e e e e e e 124
1 Domaine d'appliCAtioN .......c.iuiii e 126
2 RAfEIrENCES NOMMALIVES .oeiie et e s 127
3 Termes et AéFINITIONS ... 128
3.1 Définitions relatives a la protection et aux appareils de connexion ...................... 128
3.2 LI TSI o 1= 1= = L G 129
3.3 Définitions relatives aux courants 131
3.4 Dé&finitions relatives aux tENSIONS .....ciu i ...132
3.5 Définitions relatives aux éléments constructifs d'un DPE....................... 7. ...132
3.6 Définitions relatives aux déclencheurs dans les DPE ............ccooeen 8D, ...134
3.7 Définitions relatives a la coordination de l'isolement ..............cocomb b enninnnnnnn. ...136
3.8 Définitions relatives au fonctionnement des DPE ...........ccoooe o Nt ...138
3.9 Définitions relatives aux caractéristiques de fonctionnement(des DPE ............ ...139
3.10 Définitions relatives aux grandeurs caractéristiques........(mm e eei e ...140

3.1  Définitions concernant la coordination des DPE et des'DPCC associés dans
[e MEMeEe CirCUIt ....oeniiiiii e N ...140
3.1p  Définitions relatives aux bornes et aux terminaiSoONS ........cooevovviiiviiiiiiiiiineinns ...142
3.18  Definitions relatives auX €SSAUS ......vviueiineii N et ... 145
4 dIassification ......oocveiiiii e S ...145
4.1 1= oL -1 11 = P PP ...145
4.2 QuUAaNtite de POIES ..o e ...145
4.3 MELhOdE A& MONTAGE t.uiviiiiee e et e e e e ...145
4.4 MOAE B CONNEXION ...cuiiiiei et Ry ettt ettt e e ...145
4.5 MOAE A8 MANOBUVIE ...t ettt et e e e e ea e aaas ... 145
4.6 Mode de déClenChemeEnt . v ...146
416.1 DPE se déclenchant par le courant (surintensité)...........coccoeevviviinenennnn. ...146
416.2 DPE se déclenchant par 1a teNSioN .........oevviiiiieiiieii e ...146
4.7 Influence de latempérature ambiante ..........cooveiiiiiiiiii i ...146
4.8 Comportement en déclenchement liBre ..o ...146
4.9 Influence.de’la position de MONTAGE ......c.vvviiii e ...146
4,10  PerforMancCes ElECIIQUES ..uiuuiin i e e e e e e .. 147
4.11  Aptitude au SECTIONNEMENT ... it ... 147
5  CaraCtenstiqUeEs S DPE ......oiiiiiii i ... 147
5.1 LiSte AES CalaCtBIISTIUES ..vuitiiitiiiee et e e e teeeaaeeeens ... 147
5.2 LT = Yo [T U SR T o == 147
5.2.1 L= LT =YL= PPN 147
5.2.2 TENSIONS ASSIONEES . ouitiiiei et e et et e e e e e et et e e e eaeeeas 147
5.2.3 Courant assigneé (In) ..ooovvvrieiiiii 148
5.2.4 [ =0 1= g Tod T =T o [ o == 148
5.2.5 Pouvoir de coupure et de fermeture assigné ..........ccoevveiiiiiiieiiieiiieiiee e 148
5.2.6 Courant conditionnel de court-circuit assigné (Ing) -+ oovvvvvvvvviiiiniiieneiiiiiiin, 148
5.2.7 Pouvoir de coupure assigneé (Igp) «.oooooeeeeiiiiniiiis 149
5.3 Valeurs normales et valeurs préférentielles..........ccoooiiiiiiiiiiiici e 149
5.3.1 Valeurs préférentielles de tension asSigNEe......cc.vvvviiiiiiiiiiiieiieeieeee e, 149
5.3.2 Valeurs normales des fréquences asSigNEes . ..c.oovvvviiiiieii e 149

5.3.3 Valeurs normales du courant conditionnel de court-circuit assigné .............. 149


https://iecnorm.com/api/?name=5779a585773b2c2c51814aaa0398f1d3

IEC 60934:2019 © IEC 2019 -119 -

6
7

Marquage et autres informations sur le produit ..........ccoviiiiiiiii 149
Conditions normales de fonctionNemMent €N SEIVICE ........oceuiiiiiiiiiiiiieie e 151
7.1 L= gL Y11= P 151
7.2 Température de l'air ambiant ..........ooooiii 151
7.2.1 Température de l'air ambiant de référence T pour étalonnage...................... 151
7.2.2 Limites de la température de l'air ambiant pour fonctionnement en
CS1 =T V(o] PP 151
7.3 N ] T = PP 151
7.4 Conditions atMOSPNEIIQUES ....uiiiiiii i et e et e et e enees 152
Exigences-de-constructign-etdemaneuvwe ...152
8.1 CONCEPLION MECANIGUE ... ittt et et e e e e et et et e et re et ae et neee s age s oss ...152
8|1.1 GNETAlItES . ovii e e ...152
8|1.2 Y T ot= Lo V£ 1= PP = NPT ...152
8/1.3 Distances d'isolement et lignes de fuite (voir Annexe B) ......0007 cooeeene. ...153
8|1.4 Vis, parties sous tension et coNNexXions .........cooevvuveeneeee @b, ...157
8|1.5 Bornes a vis et BOrnes SanS VIS ...ccvevviiiiiiiiiiiiiei e Forade e eeeaie ...157
8|1.6 TerminaisSons & SOUAEr .....cc.vvviviiiiiiieiieineeeee e, ...161
8|1.7 Languettes des bornes plates a connexion rapidé (Figures E.6 a E.13) ...]...161
8.2 Protection contre les chocs électriques ... T ...164
8.3 ECAUffEMENt ..ot b e ...165
8/3.1 Limites d'échauffement ..o smhude ...165
8|3.2 Température de l'air ambiant ......... 0 ...165
8.4 Proprietés di€lECtriQUES ...ovvniiee e T e ...165
8l4.1 Rigidité diélectrique a fréquengerindustrielle.........cocoveviiiiiiiiineeee, ...165
8|4.2 Distances d'isolement pour_{a coordination de l'isolement........................ ...166
8.5 Conditions de manaeuvre automatiQUE ......c.ueeneieieiieee e ...166
8(5.1 Zone temps-courant NOrMale ... ...166
8/5.2 Caractéristiqgue dendéclenchement ..o, ...167
8/5.3 Limites de fonetiennement des déclencheurs & maximum de tension....... ...167
8|5.4 Limites de fonctionnement des déclencheurs a minimum de tension et a
10T 5] o] o = o o ...167
8|5.5 Endurance électrique des déclencheurs a minimum de tension................ ...168
8.6 Performances électriques et comportement au pouvoir de coupure assigné....|...168
8.7 Performances dans les conditions de courant conditionnel de court-circuit ..... ...168
8.8 Résistance aux secousses et aux chocs MECaNIqQUES.........cceevvneeniiiiieneinennennnns ...168
8.9 RESISTANCE A 18 ChalBUI . ..o ...168
8.1p \YRésistance a la chaleur anormale et au feU.........ocovieeiieeiieiieiiiiiieiiieiiieeeenes ...168
8.11 Résistance aux courants de cheminemMEeNt ......c..oviiiiiiiiiiiiii e 169
8.12 RESIStANCE A 1@ TOUIIIE ... e 169
Y= PP 170
9.1 Essais de type et SEQUENCES A'E€SS@AIS .vvuiviiiieiii e e e 170
9.2 CONAItIONS A S S @I ettt et 171
9.3 Essai de I''ndélébilité du MarqUage ......cc.ovvuneiiiiiie e 172
9.4 Essai de slreté des bornes, parties sous tension et connNexions .............c.cceevneen. 172
9.4.1 Bornes a vis et DOIMES SANS VIS ...iiuiiiiiiii i 172
9.4.2 TErminaiSONS & SOUAET ..ouuiuiiii et 174
9.4.3 Languettes des bornes plates a connexion rapide.........ccooccveviieiiieiiniineinnnns 174
9.5 Essai de slreté des bornes pour conducteurs externes (voir 3.12.15)................. 175

9.6 Essai pour la protection contre les chocs électriques ........cooovvvviiiiiiiiincinceeen, 176


https://iecnorm.com/api/?name=5779a585773b2c2c51814aaa0398f1d3

—-120 - IEC 60934:2019 © IEC 2019

9.7 Essai des propriétés di€leCtrigQUES.......iiuiiiiiii e e 177
9.7.1 REésIStance a I'NUMIItE ... .ovu i e 177
9.7.2 Résistance d'isolement du circuit principal.........c.ccooeiiiiiiiiiiiii 177
9.7.3 Rigidité diélectrique du circuit principal.........ccocoviiiiiiiiiii e 178
9.7.4 Rigidité diélectrique des circuits auxiliaires...........cooeviiiiiiiiiiii i 178
9.7.5 Valeur de 1a tenSion d'@SSaAl......viuuiiiiiiiii e 179
9.7.6 Essai de tenue aux tensions de choc pour la vérification de la

coordination de I'SOlemMEeNt ... .. ..o 179

9.8 Essai d'@ChauffEmMENt.......oii i 181
9.8.1 Température de l'air ambiant ... 181
918.2 e (o To Yo [T g0 =TT | PP 1 ...181
9]8.3 Mesurage de la température des éléments ..........ccovvvviiieiiiiv AN ...181
9|8.4 Echauffement d'un €lément...........ccccvvveeieiiieiiiiiiiieeeeeeeeeee o C ...181

9.9 ESSAI 0 28 JOUIS ..enieiiiiiii e b e ...181

9.10 Essai des caractéristiques de déclenchement............coovvviii e B ieninen e ...182
9/10.1 (12T 01T =111 = o W PP ...182
9/10.2 Essai de la caractéristique temps-courant................Ga e viineineneeeen, ...182
9/10.3 Essai de déclenchement instantané (du déclenchéur magnétique)........... ...182
9/10.4 Essai de I'effet d'une charge unipolaire sur la cardctéristique de

déclenchement des DPE mMultipolaires ... e eoe e ...183
9/10.5 Essai de I'effet de la température ambiani{€ sur la caractéristique de
déclenchement . ..o DV ...183

9.111  Vérification des performances EleCtiQUESI .. ..o iiiiiiii i ...183
9|11.1 EXIgENCES QENETAIES ..iviiiii e e ...183
9|11.2 Comportement au courant assigné (ou sous surcharges faibles pour les

DPE de type R €t de tYPe J) it o in i e e e e e ...185
9|11.3 Comportement au pouvoirde coupure et de fermeture assigné................ ...185
9|11.4 Comportement au pouUVOIr de CoOUpPUre asSigNe .......covvvveeneeniinieiieineaennnns ...185
9|11.5 Essai des déclenchleurs a maximum de courant aux limites de

FON C I O M N e ...187
9|11.6 Comportement-des déclencheurs a minimum de tension et des

déclencheurs @ tENSION ZETO ....uuiiiiii e ...187

9.1p Essais au courant conditionnel de court-CirCUit .........coeovviiiiiiiiiiiiiiiiiicnes ...187
9|12.1 (7= 01T =1 = ...187
9|12.2 Valeurs des grandeurs d'€SSai...uuiuceu e ...188
9|12.3 Tolérances sur les grandeurs d'€SSai.......cuvuuviineiiiiiiiieiieeiieeie e eee e eenns ...188
9|12.4 e (o To Yo [T g0 =TT Y | PP ...188
9.1B\ <\ Essai de résistance aux secousses et aux chocs mécaniques......................... ...190

9.14 Essai de résistance ala Chaleur........c.coiiiiiiiiiii e 190

9.15 Essai de résistance a la chaleur anormale et au feu ........ccoooiviiiiiiiiiiinine, 191

9.16 Essai de résistance aux courants de cheminement .............ccoooviiiiiiiii i, 192

9.17 Essai de résistance ala roUille ... 192

Annexe A (normative) Zone temps-courant (voir 9.10 et Tableau 9) ........c.ccoeeiiiiiiiiiiiinennnns 199

Annexe B (normative) Détermination des distances d'isolement et des lignes de fuite........ 200

Annexe C (normative) Séquences d'essais et nombre d'échantillons a soumettre a

I'essai en vue de la CertifiCation ... ... e 202
C.1 SEQUENCES A ESSAUS 1ivuiitiiiiiiii et eii ettt e e e e et et et et e et e et e et et e et anae 202

Cc.2 Nombre d'échantillons a soumettre a la procédure d'essai totale......................... 203


https://iecnorm.com/api/?name=5779a585773b2c2c51814aaa0398f1d3

IEC 60934:2019 © IEC 2019 -121 -

C.3 Nombre d'échantillons soumis a une procédure d'essai simplifiée en cas de
soumission aux essais simultanée d'une série de DPE de méme conception

(0 LN o = 1Y = TP 203
Annexe D (normative) Correspondance entre les conducteurs en cuivre ISO et AWG......... 205
Annexe E (normative) EXemples de DOMMES. ..o 206
Annexe F (informative) Coordination entre un DPE et un DPCC associé dans le méme
o3 o U PP UPRPRN 215
F.1 L= Lo Y11 = PP 215
F.2 VUE d'enNsSemDbIe ..o 215
F.3 Exigences générales pour la coordination entre un DPE et son DPCC
oY o o 1= PP ...216
FI3.1 ConSIiderations gENETAIES ......ovvviiiieiieie e N ...216
Fl3.2 Exigences concernant la protection d'accompagnement ............. . e ...216
F3.3 Exigences relatives a la SEIeCtiVIte ........oovvviiiiiiiiii e e, ...216
F{3.4 INFOrMatioNs EXIgEES ..uivvuiiiiiii e e o e e ...216
F.4 Veérification de 1a coordination .........coooiiiiiiiiiie e b e .. 217
Fl4.1 Considérations générales incluant les conditions pourila“vérification par
des EtUdES thEOTIQUES ..uivviiiiiei e T e et et e e ..217
Fl4.2 Vérification de la SEIeCtiVILE .......c.ooveiiiiiii i, ...218
Fl4.3 Vérification de la protection d'accompagnement coordonnée.................... ..219
F.5 Exemples de vérification de la coordination paf.des études théoriques ........... ...219
AnnexXe G (normative) Comportement électromagnétique des DPE ............cccoovvvviennnen. ... 227
G.] GNETALILES ot e e e e .. 227
G.94 IMIMIUNITE L B ettt e et e e e anas .. 227
g.2.1 DPE sans circuits électroniqUES INCOrPOresS ........oeivvniiiiieiiiieiiiieeeieeeeanne ... 227
g.2.2 DPE avec circuits électronigies iNCOrPOIreS .....ccuvvrviuiineieieieeeeineeneeneenns ... 227
G.3 AT Yo O SRR ...228
3d.3.1 DPE sans circuits électroniques iNCOIPOreS .......vvuvvrieieeneieeireeneaneaneenn ...228
g.3.2 DPE avec circuitsc€lectroniques iNCOrPores .......ooovevveivineiiiieiiineeeieeeeanne ...228
Annexe H (normative) Corrélation entre la tension nominale des systemes
d'alimgntation et la tension phase-neutre correspondante pour déterminer la tension de
(o] g Lo Yol E=Y o | =Y PP ...229
Annexe | (normative)( ESssais individuels ou statistiques ..........covvviiiiiiiii e, ...230
.1 N A S .ottt ...230
1.2 Vérification de la caractéristique de déclenchement............ccooviiiiiiiiiiiinneennn. ...230
1.3 Veérification de la rigidité diélectrique ........covviiiiii i ...230
Annexte J/(normative) Exigences supplémentaires relatives aux performances
électrigues des DPE de type E ...232
Annexe K (normative) Exigences supplémentaires relatives aux DPE aptes au
(ST=Tol Ao o T T=T o 4 1=] o 1 AP 233
K.1 L= Lo Y11= PP 233
K.6 Marquage et autres informations sur le produit ..........ccoooveiiiii i 233
K.8 Exigences de construction et de ManGBUVIE ........ceuiiniiiiiiiiieee e 233
L2711 oo | = Y o 1 1= 237
Figure 1 — Vis autotaraudeuse par déformation.........c.oeeuuiiiiiiieiii e 194
Figure 2 — Vis autotaraudeuse aVeC AECOUPE . ..c.uiuieeiieiiei e e et e et e e e e e et e et ae e aneaees 194
Figure 3 — Circuits d'essai pour essais de surintensité sur des DPE...........ccccovvivviviineinennnns 195

Figure 4 — Doigt d'épreuve normalisé (VOIr IEC 60529) .....ccuviiiiiiiiiiieiiieiieee e 196


https://iecnorm.com/api/?name=5779a585773b2c2c51814aaa0398f1d3

-122 - IEC 60934:2019 © IEC 2019

Figure 5 — Appareil pour I'essai de pression ala bille.........ccccooiiiiiiiiii e 197
Figure 6 — Dispositions et dimensions des électrodes pour I'essai de résistance aux
courants de ChemMiNEMENT ... e e 197
Figure 7 — Circuits d'essai pour la vérification du courant conditionnel de court-circuit........ 198
Figure A.L — Z0Ne tEMPS-COUIANT ... iuiitiitiie et e e e e et et e e e e e et et r et et e eeneeneens 199
Figure B.1 — Représentations graphiques de I'application des recommandations

relatives aux HgNES e fUITE ... e 201
Figure E.1 — EXxemples de DOINES @ trOU ...c.uuiiiiiiiii e e 206
Figure E.2 — Exemples de bornes de serrage sous téte de vis et de bornes a goujon

filet¢e Ffmmeemm———/—/—/—/ /T ...207
Figurg E.3 — Exemples de bornes a plaquette ........ccoooiiiiiiiiii e ...208
Figurg E.4 — Exemples de bornes pour cosses et barrettes.........c.oooiiiiiime N ...208
Figurg E.5 — Exemples de bornes sans Vis.........cooiiiiiiiiiiiiiiiii i ...209
Figurg E.6 — DIMensions des langUEeLtES .......ccviiiiiiiiiiiii e s e e eaeeaes ...210
Figurd E.7 — Dimensions de I'empreinte sphérique du dispositif de verrouillage des

langugttes (VOIr Figure E.6) ... e e ..211
Figurg E.8 — Dimensions de I'empreinte rectangulaire du dispositif de verrouillage des
langugttes (VOir Figure E.6)......c.ooiiiiiiiieece e S ..211
Figurg E.9 — Dimensions du trou du dispositif de verrouillagé)des languettes (voir

o 0T = I = ) ..211
Figurg E.10 — Dimensions des languettes .......cc.ooeo S i ..212
Figurg E.11 — Dimensions des [anQUEetIeS ..... ..ot b e ..212
Figurg E.12 — Dimensions des languettes ... i e ..212
Figurg E.13 — Dimension des languettes acgeptant deux dimensions différentes de

(o 110 TS (Y7 L1 = 0 A 0 I e o ..213
Figurg E.14 — Dimensions des clips paur [anguettes .........oooiiiiiiiiiii e ..214
Figurd F.1 — DPE thermique uniquement, accompagné d'un disjoncteur

MAGNGLOTNEIMIGUE ... T ettt et e ettt e e e e e eaaeanas ...220
Figurg F.2 — DPE thermique urniguement, accompagné d'un fusible ..............cc.cooeieninnin ...221

Figurg F.3 — DPE magnétothermique accompagné d'un disjoncteur magnétothermique ..{...222

Figurd F.4 — DPE magnétohydraulique accompagné d'un disjoncteur

..223
..223

Tableau 1 — Distances d'isolement minimales pour l'isolation principale et I'isolation
=] o o == PP 154

Tableau 2 — Lignes de fuite MiNiMales ... 156

Tableau 3 — Sections raccordables de conducteurs externes en cuivre pour les bornes
B VIS B SBINS VIS tuiiiiiiii ittt ettt 158

Tableau 4 — Distance minimale entre la vis de serrage et I'extrémité du conducteur
[T e Yo 183 =T {0 o Lo 1R PP 160

Tableau 5 — Dimensions des languettes en millimétres — Dimensions A, B, C, D, E, F, J,
Y N = A PP PTRPPPRIN 162


https://iecnorm.com/api/?name=5779a585773b2c2c51814aaa0398f1d3

IEC 60934:2019 © IEC 2019 - 123 -

Tableau 6 — Dimensions des languettes en millimétres — Dimensions H, I, T, K, R, G, L,

ST =] O PP 163
Tableau 7 — Dimensions des languettes combinées acceptant deux tailles différentes
(o Lo 1T o TS (LT = == 163
Tableau 8 — Valeurs d'échauffement des DPE pour des températures de l'air ambiant
(o L =T E= T e [l Ll =T =T a1 C= T (1) PR 165
Tableau 9 — Caractéristiques de fonctionnement temps-courant...........ccoeevvevuieiieeinneinnennnns 166

Tableau 10 — Limites de fonctionnement des déclencheurs a minimum de tension et a
tension zéro (pour courants alternatif et CoONtinU) ........coooiiiiiiiiiii 167

Tableau 11 — Conditions d'essai pour les performances électrigues des DPE destinés

au 12 — Conditions d'essai pour les performances électriques des DPE utilisés

seulement dans des circuits essentiellement résistifs (voir Article 6, point d) .....c3. ... ...170
Tablequ 13 — Liste des €SSaiS de tYPe ..vveeniiiiiiiiiiie e e e 171
Tableau 14 — Sections normales de conducteurs en cuivre correspondanttaux courants

= ST] 1 g 1= b S .. 172

au 15 — Diameétre des filetages et couples a appliquer............Ga e, .. 173
au 16 — Forces d'insertion et de retrait ..........cooevieiiiiin e N ...174
AU 17 — Forces de traction et de POUSSEE ........ovvvviivic et i ...175
AU 18 — Forces de traCtion........ccovvvevineeenneiennee et ... 175
au 19 — Composition des conducteurs pour I'essaihde 9.5.4..........ccoviiiiiiiiiinennnn. ...176
AU 20 — TENSIONS A @S S@ . ueuinitiiiieieie s e et et et et et e e e et et et et et e e enaenees ...179

adu 21 — Tensions d’essai de tenue aux choecs pour la vérification de la
coordination de I'SOIEMENT.. ..o 3 e ...180

Tablequ 22 — Facteur de puissance et constante de temps du circuit d'essai.................. ...188
Table@u C.1 — SEQUENCES A'8SS@US .vv. ittt eiii ettt et ettt et e et e it e e et e et e et e et e et e et e et aeenaes ...202
Table
Table
Table
Table
Table

Tableau K.1 — Distances d'isolement minimales pour les DPE aptes au sectionnement,
entre fles parties\actives séparées lorsque les contacts sont en position d'ouverture,
en foniction de'ta tension assignée de tenue aux ChoCS .........ocouiiiiiiiiiiiiiiiii e, ...234

au C.2 — Nombre d'échantillons-pour la procédure d'essai compléte....................... ...203
au C.3 — Nombre réduit d‘échantillons pour la procédure d'essai simplifiée............. ...204
au D.1 — Correspondance entre sections des conducteurs ISO et AWG ................. ...205
au G.1 — Performances d'immunité minimales en CEM des DPE ..............cccevvvnnn. ...228
au H.1 — Tensions nominales et tensions de choc assignées correspondantes....... ...229

Tableau/K:2'— Lignes de fuite minimales pour les DPE aptes au sectionnement, entre
des parties actives séparées lorsque les contacts sont en position d'ouverture............... ...234

Tableau K.3 — Tensions d'essai pour la vérification du sectionnement a travers les
contacts ouverts, en fonction de la tension assignée de tenue aux chocs et de I'altitude
A laquelle @St effECIUE I'ESS@AI . cuuiie i 236


https://iecnorm.com/api/?name=5779a585773b2c2c51814aaa0398f1d3

1)

2)

3)

4)

5)

6)
7

8)

9)

La Ndg
appar

- 124 — IEC 60934:2019 © IEC 2019

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

DISJONCTEURS POUR EQUIPEMENT (DPE)

AVANT-PROPOS

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a pour

objq
de

inte
pub
com
orga
éga
selg
Les
du

inté
Les
com
s'as
I'év
Dan
meg
et 1
régi
L'IE
fou
con
ind4

Tou

Auc]
matr
nati
don
de j
tout
L'at
réfé
L’at
I'ob
de

t de favoriser la coopération internationale pour toutes les questions de normalisation dans les dd
I'électricité et de I'électronique. A cet effet, 'lIEC — entre autres activités — publie dés
nationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessi
ic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est*confié
ités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut particig
nisations internationales, gouvernementales et non gouvernementales, en liaison avec'I'lEC, pa
ement aux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisatio
n des conditions fixées par accord entre les deux organisations.

décisions ou accords officiels de I'lEC concernant les questions techniques teprésentent, dans la
ossible, un accord international sur les sujets étudiés, étant donné que.lesyComités nationaux (
essés sont représentés dans chaque comité d’'études.

Publications de I'IEC se présentent sous la forme de recommandations internationales et sont
me telles par les Comités nationaux de I'lEC. Tous les efforts raisennables sont entrepris afin qy
sure de I'exactitude du contenu technique de ses publications; I'l|EC. ne peut pas étre tenue respong
bntuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

s le but d'encourager I'uniformité internationale, les Comités )nationaux de I'lEC s'engagent, dans
ure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications na
Egionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nation
bnales correspondantes doivent étre indiquées en tekmes clairs dans ces dernieres.

C elle-méme ne fournit aucune attestation de_conformité. Des organismes de certification indép
hissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marg
ormité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de cert
pendants.

5 les utilisateurs doivent s'assurer qu'ils'sont en possession de la derniére édition de cette publicatid

une responsabilité ne doit étre, imputée a I'lEC, a ses administrateurs, employés, auxilia
dataires, y compris ses experts‘particuliers et les membres de ses comités d'études et des

bnaux de I'lEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de to
mage de quelque nature que_g¢e soit, directe ou indirecte, ou pour supporter les codts (y compris |
Listice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lE(
P autre Publication de €1EC, ou au crédit qui lui est accordé.

ention est attirée ssur_les références normatives citées dans cette publication. L'utilisation de publ
encées est obligatoire pour une application correcte de la présente publication.

ention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvsd
et de droits.de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de te
revets et'de’ ne pas avoir signalé leur existence.
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Le texte de cette Norme internationale est issu des documents suivants:

FDIS Rapport de vote

23E/1084FDIS 23E/1104/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a l'approbation de cette Norme internationale.

Ce document a été rédigé selon les Directives ISO/IEC, Partie 2.
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Cette quatrieme édition annule et remplace la troisieme édition parue en 2000,
I’Amendement 1:2007 et I’Amendement 2:2013. Cette édition constitue une révision
technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) éclaircissements relatifs a la finalité des essais de type.
Dans le présent document, les caractéres d'imprimerie suivants sont employés:

— Exigences proprement dites: caractéres romains;

— Mqdalités d'essais: caractéres italiques;

— Conmentaires: petits caractéres romains.

Le cofnité a décidé que le contenu de ce document ne sera pas modifié avant la date de
stabilifé indiquée sur le site web de I'IEC sous "http://webstore.iec.ch" (dans les données
relatives au document recherché. A cette date, le document sera
e reg¢onduit,

e supprimé,

e remplacé par une édition révisée, ou

e anjendé.



http://webstore.iec.ch/
https://iecnorm.com/api/?name=5779a585773b2c2c51814aaa0398f1d3

- 126 - IEC 60934:2019 © IEC 2019

DISJONCTEURS POUR EQUIPEMENT (DPE)

1 Domaine d'application

Le présent document est applicable aux appareils mécaniques de connexion désignés sous le
nom de "disjoncteurs pour équipement" (DPE) pour applications domestiques et analogues.
Selon le présent document, les DPE sont destinés a la protection des circuits internes des

équip

ements électrigues, y compris leurs composants (par exemple,

les moteurs, les

transfprmateurs, le cablage interne). Le présent document couvre aussi les DPE app|i
pour |p protection des équipements électriques en cas de sous-tension et/ou de _surte
Le prdsent document couvre aussi les DPE qui sont aptes au sectionnement.

NOTE

Le terme "équipement" couvre aussi les appareils.

Les DPE ne sont pas applicables pour la protection contre les surintensjtés des instal
cablégs des immeubles.

Les DPE selon le présent document ont:

- unf tension assignée n’excédant pas 440 V en courant alternatif (entre phases)

n

xcédant pas 250 V en courant continu;

— un|courant assigné n'excédant pas 125 A;

— un| pouvoir de coupure (l.,) d’au moins 6 x l,sen courant alternatif et 4 x I, en c
continu mais n’excédant pas 3 000 A.

Les DPE peuvent avoir des caractéristiques_assignées de courant conditionnel de court-
(Ihc) €n association avec un dispositif de protection contre les courts-circuits (DPCC) sp
Un gu|de pour la coordination d’'un DPEassocié dans le méme circuit a un DPCC est dq
I’Annexe F.

Pour

les DPE ayant un degré-de’ protection supérieur a 1P20, selon I'lEC 60529, lors

utilisafion dans des endroitss.ou prédominent des conditions d’environnement danger

(par e

endro

ts dangereux (parexemple, lieux exposés aux explosions), des constructions sp§

peuvent étre exigées(

Le prdsent document comprend toutes les exigences nécessaires pour assurer la conf

aux c

hractéristiques de fonctionnement exigées pour ces appareils par les essais dg

Elle qomprend également les détails relatifs aux exigences et aux modalités d'
nécespaires pour assurer la reproductibilité des résultats.

cables
nsion.

ations

et/ou

burant

circuit
écifié.
nné a

d'une
euses

kemple, humidité exeessive, chaleur ou froid ou encore dépot de poussiere) et dans des

ciales

prmité

type.
bssais

Le présent document indique:

a) le

s caractéristiques des DPE;

b) les conditions auxquelles les DPE doivent satisfaire, en ce qui concerne:

1)
2)
3)

4)

leur manceuvre et leur comportement en service normal;
leur manceuvre et leur comportement en cas de surcharge;

leur manceuvre et leur comportement en cas de court-circuit jusqu'a leur pouvoir de

coupure assigné;
leurs propriétés diélectriques;

c) les essais prévus pour confirmer que ces conditions sont satisfaites et les méthodes a
adopter pour les essais;

d) les données devant figurer sur les appareils;


https://iecnorm.com/api/?name=5779a585773b2c2c51814aaa0398f1d3

IEC 60934:2019 © IEC 2019 -127 -

e) les séquences d’'essais a effectuer et le nombre d'échantillons a soumettre pour la
certification (voir Annexe C);

f) les essais individuels de série a effectuer pour déceler les changements inacceptables de
matériau ou de fabrication susceptibles de compromettre la sécurité (voir Annexe ).

2 Références normatives

Les documents suivants cités dans le texte constituent, pour tout ou partie de leur contenu,
des exigences du présent document. Pour les références datées, seule I'édition citée
s’applique. Pour les références non datées, la derniére édition du document de référence
s'applique (y compris les éventuels amendements).

IEC 60060-1:2010, Techniques des essais a haute tension — Partie 1: Définitions et'exigences
générales

IEC 60068-2-20, Essais d'environnement — Partie 2-20: Essais — Essai Ti\Méthodes (d'essai
de la brasabilité et de la résistance a la chaleur de brasage des dispositif$,a broches

IEC 60227 (toutes les parties), Conducteurs et cables isolés au pelychlorure de vinylle, de
tension nominale au plus égale a 450/750 V

IEC 60417, Graphical symbols for use on equipment (disponible en anglais seulement a
I'adregse: http://www.graphical-symbols.info/equipment)

IEC 60529, Degrés de protection procurés par les enveloppes (Code IP)

IEC 60664-1:2007, Coordination de l'isolement des matériels dans les systémes (réseaux) a
basse|tension — Partie 1: Principes, exigences-gt essais

IEC 60664-3, Coordination de l'isolement>des matériels dans les systémes (réseaux) albasse
tensioh — Partie 3: Utilisation de revétement, d'empotage ou de moulage pour la profection
contrg la pollution

IEC 60695-2-10, Essais relatifs aux risques du feu - Partie 2-10: Essais pu fil
incandescent/chauffant — Appareillage et méthode commune d’essai

IEC 60898-1:2015, Petityappareillage électrique — Disjoncteurs pour la protection confre les
surinte¢nsités pour installations domestiques et analogues — Partie 1: Disjoncteurs pjour le
fonctignnement en_courant alternatif

IEC 61000-4-2,_Compatibilité électromagnétique (CEM) — Partie 4-2: Techniques d'essa| et de
mesure — Essai d'immunité aux décharges électrostatiques

tihilitd Alactramanndtinnia (CENMY Partia 4 2 Tachniniiac A'acca et de
o O+ roHte—a—S—-eeHHaGu eSS 6EeSSa

Hte—-erectFomaghetgue =
requences

IEC 61880-4-3-GCoem
i

mesure — Essai d'immunité aux champs électromagnétiques rayonnés aux
radioélectriques

—

IEC 61000-4-4, Compatibilité électromagnétique (CEM) — Partie 4-4: Techniques d'essai et de
mesure — Essai d'immunité aux transitoires électriques rapides en salves

IEC 61000-4-5, Compatibilité électromagnétique (CEM) — Partie 4-5: Techniques d'essai et de
mesure — Essai d'immunité aux ondes de choc

IEC 61000-6-1, Compatibilité électromagnétique (CEM) — Partie 6-1: Normes génériques —
Norme d’'immunité pour les environnements résidentiels, commerciaux et de I'industrie 1égére

CISPR 32, Compatibilité électromagnétique des équipements multimédia —
Exigences d'émission
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3 Termes et définitions
Pour les besoins du présent document, les termes et définitions suivants s'appliquent.

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:
e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e |ISO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1 Dafinitions ralativiac 3 1o nratactinn ot o1y o
. SeHHHOHSH et -eS—a—+a t HOoH—e+= o

[a
et

3.1.1
disjorcteur
apparg¢il mécanique de connexion capable d'établir, de supporter et d'intefromprg des
couramts dans les conditions normales du circuit, ainsi que d'établir, de supporter pg¢ndant
une durée spécifiée et d'interrompre des courants dans des conditions anormales spégifiées
du cirguit telles que celles du court-circuit

[SOURCE: IEC 60050-441:1984, 441-14-20]

3.1.2
disjorjcteur pour équipement
DPE
disjonfteur spécialement concu pour la protection d'uly équipement

Note 1 p l'article: Ces DPE sont destinés a:
— l'intgrruption automatique et le réarmement non autofhatique ou automatique;

— l'intgrruption automatique, le réarmement non automatique ou automatique et les manceuvres manuglles de
fermeture/ouverture.

3.1.3
DPE de type E
vide

3.1.4
fusible
coupd-circuit a fusibles
appargil dont la fonction est d'ouvrir par la fusion d'un ou de plusieurs de ses éléments
concup et calibrés-a cet effet le circuit dans lequel il est inséré en coupant le courant Igrsque
celui-¢i dépasse pendant un temps suffisant une valeur donnée. Le fusible comprend foutes
les pafties-qui-constituent I'appareil complet

[SOU CE-l1lEC a6n0n0EN 441:-1Q094 441 19 011
Mo OU o oU— I T o0, I 1O Ul]

3.1.5
appareil de connexion
appareil destiné a établir ou a interrompre le courant dans un ou plusieurs circuits électriques

[SOURCE: IEC 60050-441:1984, 441-14-01]

3.1.6

appareil mécanique de connexion

appareil de connexion destiné a fermer et a ouvrir un ou plusieurs circuits électriques au
moyen de contacts séparables

[SOURCE: IEC 60050-441:1984, 441-14-02, modifiée — La note a été supprimée.]


https://iecnorm.com/api/?name=5779a585773b2c2c51814aaa0398f1d3

IEC 60934:2019 © IEC 2019 —-129 -

3.1.7

interrupteur

interrupteur mécanique

appareil mécanique de connexion capable d'établir, de supporter et d'interrompre des
courants dans les conditions normales du circuit y compris éventuellement les conditions
spécifiées de surcharge en service ainsi que de supporter pendant une durée spécifiée des
courants dans des conditions anormales spécifiées du circuit telles que celles du court-circuit

[SOURCE: IEC 60050-441:1984, 441-14-10, modifiée — La note a été supprimée.]

3.1.8

sectigrmmett
apparg¢il mécanique de connexion qui, en position d’ouverture, satisfait aux exigences
spécif|ées pour la fonction de sectionnement

[SOURCE: IEC 60050-441:1984, 441-14-05, modifiée — Le libellé de la définition a été changé
et la njote supprimée.]

3.1.9
décornnexion
interrdption d'un circuit électrique dans un pble de facon(a assurer lisolation| entre
I'alimgntation et les parties destinées a étre déconnectées de {alimentation

3.1.10
décornnexion compléte
déconpexion qui assure I'équivalent de l'isolation principale par séparation des contacts

3.1.11
microdéconnexion
déconpexion qui assure la conformité de pé&rformance par séparation des contacts

3.1.12
sectignnement

fonctipn de sectionnement
fonctign destinée a couper l'alimentation de toutes les parties ou d'une section distintte de
I'installation par séparation de l'installation de chaque source d'énergie électrique pouyr des
raisons de sécurité

3.2 |Termes généraux

3.2.1
tempdrature-de |I'air ambiant
tempéfrature’déterminée dans des conditions prescrites de I'air qui entoure le DPE complet

Note 1 a l'article: Par exemple, pour un DPE enfermé, c'est la température de I'air a I'extérieur de I'enveloppe.

[SOURCE: IEC 60050-441:1984, 441-11-13, modifiée — "la totalité de I'appareil de connexion
ou du fusible" a été remplacé par "le DPE complet".]

3.2.2

tension appliquée

tension qui existe entre les bornes d'un pdle d'un DPE immédiatement avant I'établissement
du courant

Note 1 a l'article: Dans le cas du courant alternatif, c'est la valeur efficace.

[SOURCE: IEC 60050-441:1984, 441-17-24, modifiée — "appareil de connexion" a été
remplacé par "DPE". Note 1 a l'article a été ajoutée.]
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3.2.3

circuit principal

<d'un DPE> ensemble des piéces conductrices d'un DPE insérées dans le circuit, qu'il a pour
fonction de fermer ou d'ouvrir

[SOURCE: I|EC 60050-441:1984, 441-15-02, modifiée — "appareil de connexion" a été
remplacé par "DPE".]

3.2.4

circuit de commande
<d'un DPE> circuit (autre qu'une voie du circuit principal) destiné a la manceuvre de fermeture
ou la rameeuvredrouvertureTotrtesdeuxatafotsT o B PE———

[SOURCE: IEC 60050-441:1984, 441-15-03, modifiée — "appareil de connexion" €t-"appareil"
ont ét¢ remplacés par "DPE".]

3.2.5
circuif auxiliaire
<d'un [DPE> ensemble des piéces conductrices d'un DPE destinées~a’étre insérées dans un
circuitlautre que le circuit principal et le circuit de commande du DPE

[SOURCE: IEC 60050-441:1984, 441-15-04, modifiée — "appareil de connexion" et "appareil"
ont ét¢ remplacés par "DPE" et la note a été supprimée.]

3.2.6
pole
<d'un |DPE> partie d'un DPE associé exclusivernent a un chemin conducteur électriquement
séparg, appartenant a son circuit principal, munie de contacts destinés a fermer et oyvrir le
circuit|principal lui-méme, a I'exclusion des éléments assurant la fixation et le fonctionngment
de tods les péles a la fois

[SOURCE: IEC 60050-441:1984, 441-15-01, modifiée — "munie de contacts destinés a fermer
et ouVrir le circuit principal lui-mémeé," a été ajouté, "appareil de connexion" a été remplacé
par "DPE" et la note a été supprimée.]

3.2.7
pble grotégé
p6le muni d'un décleficheur a maximum de courant

Note 1 p l'article: _PRour la définition du déclencheur a maximum de courant, voir 3.6.2.

3.2.8
pble rlon protégé
pole $ans déclencheur a maximum de courant, mais généralement capable des mémes
performances qu'un p6le protégé du méme DPE

Note 1 a l'article: Pour la définition du déclencheur a maximum de courant, voir 3.6.2.

3.2.9

conducteur neutre

N

conducteur relié électriquement au point neutre et pouvant contribuer au transport de
I'énergie électrique

[SOURCE: IEC 60050-826:2004, 826-14-07]

3.2.10
position de fermeture
position dans laquelle la continuité prédéterminée du circuit principal d'un DPE est assurée
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[SOURCE: IEC 60050-441:1984, 441-16-22, modifiée — "appareil" a été remplacé par "DPE"]

3.2.11

position d'ouverture

position dans laquelle la distance prédéterminée d'isolement entre contacts ouverts est
assurée dans le circuit principal d'un DPE

[SOURCE: IEC 60050-441:1984, 441-16-23, modifiée — "appareil" a été remplacé par "DPE"]

3.2.12

montage incorporé
méthode de montage dans Taquelle T'utilisateur ménage dans son équipement une cavitg pour
fixer I¢ DPE dans sa position

3.3 Définitions relatives aux courants

3.3.1
courapnt
écoulgment des charges électriques le long d'un conducteur

3.3.2
courant assigné
couramt attribué par le constructeur pour une condition de fenctionnement spécifiée du DPE

3.3.3
surinfensité
couramt supérieur au courant assigné

[SOURCE: IEC 60050-441:1984, 441-11-06]

3.34
courant de surcharge
surinteénsité qui survient dans un gircuit électriquement non endommagé

3.35
courant de court-circuit
surintensité résultant d'un défaut d'impédance négligeable entre des points destinés a|étre a
des potentiels différents en service normal

Note 1 p l'article: ~Un courant de court-circuit peut provenir d'un défaut ou d'une connexion incorrecte.

3.3.6
courart conventionnel de déclenchement
Iy

valeur spécifiée du courant qui provoque le déclenchement d'un DPE avant I'expiration d'un
temps spécifié (temps conventionnel)

3.3.7

courant conventionnel de non-déclenchement

Int

valeur spécifiée du courant qu'un DPE peut supporter pendant un temps spécifié (temps
conventionnel) sans se déclencher

3.3.8

courant de déclenchement instantané
li
valeur du courant pour laquelle le fonctionnement automatique d'un DPE (sans temporisation

intentionnelle) a lieu dans un temps inférieur a 0,1 s
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3.3.9

courant de non-déclenchement instantané

| ..

ni

valeur du courant pour laquelle le fonctionnement automatique du DPE (sans temporisation
intentionnelle) n'a pas lieu dans un temps inférieur ou égal a 0,1 s

3.4 Définitions relatives aux tensions

3.4.1

tension assignée

valeur de la tension attribuée a un DPE ou a ses composants par le constructeur et a laquelle
sont référencées les caractéristigues de fonctionnement et de manceuvre

Note 1 p l'article: Un DPE peut avoir plus d'une valeur de tension assignée ou peut avoir une plage\de tensions
assignées.

3.4.2
tensign locale
valeur| la plus élevée de la tension en courant alternatif ou continu (qui peut appargditre a
travers n'importe quelle isolation lorsqu'un DPE est alimenté sous la ténsion assignée

Note 1 p l'article: Les surtensions transitoires sont négligées.

Note 2 p l'article: Il est tenu compte a la fois des conditions a vide et desiconditions normales de fonctionnement.
3.4.3
surtenpsion

tension ayant une valeur de créte dépassant la valeur de créte correspondante de la t¢nsion
maximale en régime permanent dans les conditionsrhormales de fonctionnement

3.4.4
surtempsion temporaire
surtension a fréquence industrielle de durée relativement longue

3.4.5
surterrLsion transitoire

surtension d'une durée ne'\dépassant pas quelques millisecondes, oscillatoire oy non,
généralement fortement amortie

[SOURCE: IEC 60050-614:2016, 614-03-14]

3.4.6
surtension de-tenue temporaire
valeur| la (plus élevée d'une surtension temporaire qui ne provoque pas de claguage de
I'isola‘ion dans des conditions spécifiées

3.5 Définitions relatives aux éléments constructifs d'un DPE

3.5.1
partie accessible
partie qui peut étre touchée en utilisation normale

3.5.2

partie conductrice

partie capable de conduire du courant, bien qu'elle ne soit pas nécessairement utilisée pour
conduire du courant en service normal

[SOURCE: IEC 60050-441:1984, 441-11-09]
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3.5.3

partie conductrice accessible

partie conductrice, susceptible d'étre touchée directement, qui n'est pas normalement sous
tension, mais peut le devenir en cas de défaut

Note 1 a l'article: Des parties conductrices accessibles caractéristiques sont les parois des enveloppes
métalliques, les poignées de commande métalliques, etc.

[SOURCE: IEC 60050-441:1984, 441-11-10, modifiée — La Note 1 a I'article a été reformulée.]

3.5.4

partie active
condufteur ou partie conductrice destiné a étre sous tension en service normal, y compris le
condugteur neutre, mais par convention, excepté le conducteur PEN, le conducteur-PEM ou le
condugteur PEL

Note 1 p l'article: Ce terme n'implique pas nécessairement un risque de choc électrique.

[SOURCE: IEC 60050-826:2004, 826-12-08]

3.5.5
partie]jdétachable
partie|qui peut étre retirée sans l'aide d'un outil d'usage courant

3.5.6
contaft principal
contagt inséré dans le circuit principal d'un DPE,-prévu pour supporter, dans la positlon de
fermefure, le courant du circuit principal

[SOURCE: IEC 60050-441:1984, 441-15-07, modifiée — "appareil mécanique de connexion" a
été remplacé par "DPE".]

3.5.7
contaft auxiliaire
contagt inséré dans un circuit auxiliaire d'un DPE et manceuvré mécaniquement par le DPE

[SOURCE: IEC 60050-441:1984, 441-15-10, modifiée — "d'un DPE" a été ajouté et "l'appareil
de copnexion" a été remplacé par "le DPE".]

3.5.8
contaft de comimande
contagt inséré-dans un circuit de commande d'un DPE et manceuvré mécaniquement |par le
DPE

[SOURCE: IEC 60050-441:1984, 441-15-09, modifiée — "appareil mécanique de connexion" et
"appareil" ont été remplacés par "DPE".]

3.5.9

contact forme "A"

contact a fermeture

contact de commande ou auxiliaire qui est fermé lorsque les contacts principaux d'un DPE
sont fermés et qui est ouvert lorsque ces contacts sont ouverts

[SOURCE: IEC 60050-441:1984, 441-15-12, modifiée — Le terme "contact «a»" a été
remplacé par "contact forme "A"". "appareil mécanique de connexion" a été remplacé par
"DPE".]
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3.5.10

contact forme "B"

contact a ouverture

contact de commande ou auxiliaire qui est ouvert lorsque les contacts principaux d'un DPE
sont fermés et qui est fermé lorsque ces contacts sont ouverts

[SOURCE: I|EC 60050-441:1984, 441-15-13, modifiée — Le terme "contact «b»" a été
remplacé par "contact forme "B"". "appareil mécanique de connexion" a été remplacé par
"DPE".]

3.5.11

contagtforme~c*

contaft a ouverture et a fermeture
conta¢t de commande ou auxiliaire qui est composé d'un élément inverselr de
fermef{ure/coupure a trois bornes

3.5.12
organje de commande
partie |du mécanisme transmetteur a laquelle un effort extérieur de maheeuvre est appliqué

[SOURCE: IEC 60050-441:1984, 441-15-22, modifiée — La note a été supprimée.]

3.5.13
systeme de commande
<d'un| DPE> ensemble des organes de manceuyre./d'un DPE transmettant l'eff¢rt de
commpnde aux contacts

3.5.14
effort|(moment) de commande
effort (moment) appliqué a un organe delcommande nécessaire a l'accomplissement| de la
manoguvre prévue

[SOURCE: IEC 60050-441:1984, 441-16-17, modifiée — "(moment)" a été ajouté.]

3.6 Définitions relatives, awx déclencheurs dans les DPE

3.6.1
déclencheur
appar¢il raccordé_mecaniquement a ou intégré dans un DPE dont il libéere les orgarles de
retenye et qui permet I'ouverture automatique du DPE

[SOURCE#EC 60050-441:1984, 441-15-17, modifiée — "ou intégré dans" a été ajouté et
"appafeil,mécanique de connexion" a été remplacé par "DPE".]

3.6.2

déclencheur a maximum de courant

déclencheur qui provoque l'ouverture, avec ou sans retard, d'un DPE, lorsque le courant dans
le déclencheur dépasse une valeur prédéterminée

Note 1 a l'article: Cette valeur peut, dans certains cas, dépendre de la vitesse d'accroissement du courant.

[SOURCE: IEC 60050-441:1984, 441-16-33, modifiée — "permet" a été remplacé par
"provoque" et "appareil mécanique de connexion" a été remplacé par "DPE".]

3.6.3

déclencheur a maximum de courant a temps inverse

déclencheur a maximum de courant qui provoque l'ouverture d'un DPE aprés un intervalle de
temps qui varie en raison inverse de la valeur de la surintensité
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Note 1 a l'article: Un tel déclencheur peut étre congu pour que le retard atteigne une valeur minimale définie pour
des valeurs élevées de surintensité.

3.6.4

déclencheur direct a maximum de courant

déclencheur a maximum de courant alimenté directement par le courant du circuit principal
d'un DPE

3.6.5
déclencheur instantané & maximum de courant
déclencheur a maximum de courant qui fonctionne sans aucun retard intentionnel

3.6.6
déclencheur de surcharge
déclencheur & maximum de courant destiné & la protection contre les surcharges

[SOURCE: IEC 60050-441:1984, 441-16-38]

3.6.7
déclencheur de court-circuit
déclencheur a maximum de courant destiné a la protection contre-les courts-circuits

3.6.8
déclencheur shunt
déclencheur alimenté par une source de tension

Note 1 p l'article: La source de tension peut étre indépendante.de la tension du circuit principal.

Note 2 g l'article: Pour les DPE, les déclencheurs shunt’indépendants du circuit principal peuvent étre pppelés
"relais ¢léclencheurs".

[SOURCE: IEC 60050-441:1984, 441-16+41, modifiée — La Note 2 a l'article a été ajoutég.]

3.6.9
déclencheur a minimum de tension
déclencheur shunt qui provoque' I'ouverture du DPE avec ou sans retard, lorsque la t¢nsion
aux bornes du déclencheur tombe au-dessous d'une valeur prédéterminée

[SOURCE: IEC 60050-441:1984, 441-16-42, modifiée — "appareil mécanique de connexion" a
été remplacé par "RPE".]

3.6.10
déclencheur-a tension zéro
déclencheur shunt qui provoque l'ouverture d'un DPE lorsque la tension aux bornes du
déclerjcheur tombe au-dessous de 10 % de la tension assignée

3.6.11

déclencheur de surtension

déclencheur shunt qui provoque l'ouverture d'un DPE, avec ou sans retard, lorsque la tension
aux bornes du déclencheur dépasse une valeur prédéterminée

3.6.12

déclencheur thermique de surcharge

déclencheur de surcharge a temps inverse dont le fonctionnement, y compris la
temporisation, dépend de I'action thermique du courant qui traverse le déclencheur

[SOURCE: IEC 60050-441:1984, 441-16-39]
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déclencheur magnétique de surcharge
déclencheur de surcharge dont le fonctionnement dépend de la force produite par un courant
circulant dans le circuit principal et alimentant la bobine d'un électro-aimant

Note 1 a l'article: Un tel déclencheur a généralement une caractéristique de courant a temps inverse.

[SOURCE: IEC 60050-441:1984, 441-16-40]

3.7

3.7.1

Définitions relatives a la coordination de l'isolement

isolat
isolati
I’équig

3.7.2

isolat
isolati
électri

Note 1
fonctio

3.7.3

isolat
isolati
contreg

3.7.4

isolat
syster
chocs

Note 1
d'une {
séparér

3.7.5
doubl
isolati

3.7.6
distarn

plus p

on fonctionnelle
DN entre parties actives qui est uniquement nécessaire au bon fonctionnemsd
ement

on principale
bn des parties actives, destinée a assurer la protection principale contre les
ques

a l'article: L'isolation principale ne comprend pas nécessairement l'isolation utilisée a d
nelles.

on supplémentaire

les chocs électriques en cas de défaillance_de'l'isolation principale

on renforcée

électriques équivalent a une double isolation

p I'article:  Un systéme d'isolation~unique ne sous-entend pas que l'isolation se compose nécessad
artie homogéne. Elle peut,-comporter plusieurs couches qui ne peuvent pas étre soumises 3
nent comme l'isolation principale, supplémentaire ou renforcée.

P isolation
bn comprenant & la fois une isolation principale et une isolation supplémentaire

ce disolement
ptitedistance dans l'air entre deux parties conductrices

nt de

chocs

ps  fins

bn indépendante utilisée en plus de l'isolationprincipale afin d'assurer une protection

ne d'isolation unique des parties.@ctives assurant un degré de protection confre les

rement
I'essai

3.7.7

distance d'isolement a la terre
distance d'isolement entre n'importe quelle partie conductrice et n'importe quelle partie réunie

alate

rre ou prévue pour étre réunie a la terre

[SOURCE: IEC 60050-441:1984, 441-17-33]

3.7.8

distance d'isolement entre contacts ouverts
distance d'isolement totale entre les contacts, ou n'importe quelles parties conductrices qui
leur sont reliées, d'un pdle d'un DPE dans la position d'ouverture

[SOURCE: IEC 60050-441:1984, 441-17-34, modifiée — "appareil mécanique de connexion" a
été remplacé par "DPE".]
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3.7.9

distance de sectionnement

<d'un péle de DPE> distance d'isolement entre contacts satisfaisant aux exigences de
sécurité concernant les sectionneurs

[SOURCE: IEC 60050-441:1984, 441-17-35, modifiée — "appareil mécanique de connexion" a
été remplacé par "DPE".]

3.7.10

ligne de fuite
distance la plus courte, le long de la surface d'un isolant solide, entre deux parties
condugtrices

[SOURCE: IEC 60050-151:2001, 151-15-50]

3.7.11
coordjination de l'isolement
corregpondance mutuelle des caractéristiques d'isolement de I'équipement électriqie en
tenanf compte du microenvironnement prévu et des autres contraintes;ayant une influenge

3.7.12
tensidn de tenue aux chocs
valeur] de créte la plus élevée d'une tension de choc, de forme et de polarité spécifiégs, qui
ne prdvoque pas de claquage dans des conditions spécifiées

3.7.13
tensidn de tenue a fréquence industrielle
valeur| efficace d'une tension sinusoidale a fféquence industrielle qui ne provoque pas la
rupturg de l'isolation dans des conditions spécifiées

3.7.14
pollution
appor{ de matériau étranger, solide, liquide ou gazeux (par exemple gaz ionisés), pouvant
entraiper une réduction de la.‘rigidité diélectrique ou de la résistivité de la surface de
I'isolation

3.7.15
degré|de pollution
nombre caractérisaht-la pollution prévue du microenvironnement

Note 1 p l'article;\_Les degrés de pollution 1, 2, 3 et 4 sont utilisés (voir 4.6.2 de I'lEC 60664-1:2007).

3.7.16
catégprie’de surtension
nombre conventionnel basé sur la limitation ou le contréle des valeurs des surtensions
présumées survenant dans un circuit et dépendant des moyens utilisés pour influencer les
surtensions

3.7.17

champ homogeéne

champ électrique dont le gradient de tension est essentiellement constant entre les électrodes
(champ uniforme), tel que celui existant entre deux sphéres dont le rayon de chacune est plus
grand que la distance qui les sépare

3.7.18

champ hétérogéne

champ électrique dont le gradient de tension entre électrodes n'est pas essentiellement
constant (champ non uniforme)
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3.7.19
macroenvironnement
environnement de la piéce ou de tout endroit ou I'’équipement est installé ou utilisé

3.7.20

microenvironnement

environnement immédiat de l'isolation qui influence en particulier le dimensionnement des
lignes de fuite

3.8 Définitions relatives au fonctionnement des DPE

3.8.1
manoguvre
passape d'un ou de plusieurs contacts mobiles de la position d'ouverture a la-pesition de
fermefure ou vice versa

Note 1 [a l'article: Si une distinction est nécessaire, on emploiera les termes "manceuvre) électrique" sfl s'agit
d'une opération au sens électrique (par exemple, établissement ou coupure) et "manceuwre ‘mécanique” s|il s'agit
d'une opération au sens mécanique (par exemple, fermeture ou ouverture).

[SOURCE: IEC 60050-441:1984, 441-16-01, modifiée — "d'une(~position a une p@sition
adjacgnte" a été remplacé par "de la position d'ouverture a la, position de fermeture ou vice
versa'l et la Note 1 a été supprimée.]

3.8.2
cycle|de manceuvres
suite de manceuvres d'une position a une autre avec retour a la premiére position

[SOURCE: IEC 60050-441:1984, 441-16-02, modifiée — "en passant par toutes les putres
positigns, s'il en existe" a été supprimé.]

3.8.3
séqugnce de manceuvres
suite de manceuvres spécifiées effectuées avec des intervalles de temps spécifiés

[SOURCE: IEC 60050-441:1984, 441-16-03]

3.8.4
servige temporaire
service dans lequeh-les contacts principaux d'un équipement restent fermés pendant une
période insuffisante pour atteindre I'équilibre thermique, les périodes en charge| étant
séparg¢es pat'\des périodes a vide de durée suffisante pour permettre de revenir p une
tempéfature voisine de la température ambiante

3.8.5
service ininterrompu

service dans lequel les contacts principaux d'un DPE restent fermés tout en supportant un
courant régulier sans interruption pendant de longues périodes (qui peuvent se compter en
semaines, en mois, voire méme en années)

3.8.6

service intermittent

service avec des périodes en charge, dans lequel les contacts principaux d'un équipement
restent fermés, en relation définie avec des périodes a vide, les deux périodes étant trop
courtes pour permettre a I'équipement d'atteindre I'équilibre thermique
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3.8.7

manoeuvre de fermeture
manceuvre par laquelle on fait passer un DPE de la position d'ouverture a la position de

fermet

ure

[SOURCE: IEC 60050-441:1984, 441-16-08, modifiée — "l'appareil’ a été remplac
"un DPE".]

3.8.8

manceuvre d'ouverture
manceuvre par laquelle on fait passer un DPE de la position de fermeture a la position

é par

d'ouverture

[SOURCE: IEC 60050-441:1984, 441-16-09, modifiée — "l'appareil" a été remplac
"un DPE".]

3.8.9

DPE g déclenchement libre
DPE dont les contacts mobiles reviennent en position d'ouverture ety demeurent qu
manoguvre d'ouverture automatique est commandée apres le début de la mancsuv

ferme

Note 1
complé

[SOUH
été re

3.8.10
DPE §
DPE

d'ouvg
par la
I'ordre

3.8.11
DPE 3
DPE ¢
est co

Note 1

3.9

ure, méme si l'ordre de fermeture est maintenu

a l'article: Les DPE de cette conception peuvent étre désignés comme étant a décleng
ement libre.

RCE: IEC 60050-441:1984, 441-16-31, modifiée/~"appareil mécanique de connex
mplacé par "DPE".]

déclenchement cyclique
Hont les contacts mobiles reviennént en position d'ouverture quand la man
rture automatique est commandée aprés le début de la manceuvre de fermeture
suite reviennent temporairement en position de fermeture de facon cyclique ta
de fermeture est maintenu

déclenchement non libre
ont les contacts(mobiles ne s'ouvrent pas quand la manceuvre d'ouverture autom
mmandée si I'ordre de fermeture est maintenu

b |'article: ~P0oUr les conditions d'utilisation des DPE a déclenchement non libre, voir 4.8.3.

Définitions relatives aux caractéristiques de fonctionnement des DPE

& par

and la

re de

hement

ion" a

Ppeuvre
et qui
Nt que

latique

3.9.1

temps de déclenchement
intervalle de temps entre le moment auquel le courant de déclenchement associé commence
a circuler dans le circuit principal et le moment auquel le courant est interrompu (dans tous

les pb

3.9.2

les)

caractéristique de déclenchement

caract

3.9.3

éristique temps-courant au-dessus de laquelle un DPE doit s’étre déclenché

caractéristique de non-déclenchement

caract

éristique temps-courant en dessous de laguelle un DPE ne se déclenche pas


https://iecnorm.com/api/?name=5779a585773b2c2c51814aaa0398f1d3

— 140 - IEC 60934:2019 © IEC 2019

3.9.4

zone de fonctionnement

zone temps-courant limitée par les caractéristiques de fonctionnement définies en 3.9.2 et
3.9.3

Note 1 a l'article: Cette zone tient compte des tolérances de fabrication et de fonctionnement du DPE.

3.9.5

temps de réarmement automatique

intervalle de temps entre le moment auquel les contacts du circuit principal s'ouvrent et le
moment auquel ils se referment

3.10 |Définitions relatives aux grandeurs caractéristiques

3.10.1
valeur assignée
valeur|déclarée de chacune des grandeurs caractéristiques qui servent a définir les conglitions
de fonctionnement pour lesquelles le DPE a été congu et réalisé

3.10.2
valeuf limite
<dans|une spécification> plus grande ou la plus petite valeur admissible d’'une grandeur

[SOURCE: IEC 60050-151:2001, 151-16-10, modifiée — dlun composant, dispositif, matériel
ou sygteme" a été supprimé.]

3.10.3
caractéristiques assignées
ensenpble des valeurs assignées et des conditions de fonctionnement

[SOURCE: IEC 60050-151:2001, 151-16>11]

3.10.4
courant présumé
couramt qui circulerait dans/un circuit si chaque p6le d'un DPE était remplacé gdar un
condufteur d'impédance négligeable

[SOURCE: IEC 60050-441:1984, 441-17-01, modifiée — "de l'appareil de connexion|ou le
fusiblg" a été remplacé par "d’'un DPE".]

3.10.5
pouvqir descoupure et de fermeture
valeur| du,’eaurant qu'un DPE est capable d'établir et de couper a une tension déclarég dans
les copditions spécifiées d’utilisation et de manoceuvre

3.10.6

pouvoir de coupure et de fermeture en court-circuit

courant présumé, exprimé en valeur efficace, qu'un DPE est congu pour établir, transporter
pendant son temps d'ouverture et interrompre dans des conditions spécifiées

3.11 Définitions concernant la coordination des DPE et des DPCC associés dans le
méme circuit

3.11.1

dispositif de protection contre les courts-circuits

DPCC

moyen de protection contre les surintensités destiné a protéger un circuit ou des parties d'un
circuit contre les courants de court-circuit par leur interruption
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3.11.2

protection d'accompagnement

coordination des surintensités de deux dispositifs de protection contre les surintensités placés
en série dont un DPCC assure la protection contre les surintensités avec ou sans |'assistance
du DPE et prévient toute contrainte excessive sur le DPE dans des conditions spécifiées

3.11.3

sélectivité lors d'une surintensité

coordination entre les caractéristiques correspondantes d'un DPE et de son DPCC de telle
facon qu'a I'apparition de surintensités comprises dans des limites déclarées, le DPE ouvre le
circuit tandis que le DPCC ne fonctionne pas

[SOURCE: IEC 60050-441:1984, 441-17-15, modifiée — "dispositif de protection a maximum
de couyrant" a été remplacé par "DPE" et "DPCC".]

3.11.
couraht limite de sélectivité

I
S
valeur|limite du courant

— au-dessous de laquelle le DPE effectue sa manceuvre d'ouverture dans un temps ne
permettant pas au DPCC de commencer a fonctionner (c'€st=a-dire que la sélectiv|té est
asqurée), et

— au-dessus de laquelle le DPE peut ne pas terminer,sa manceuvre d'ouverture dgns un
temps suffisant pour empécher le DPCC de commeéncer a fonctionner (c'est-a-dire fjue la
sélectivité n'est pas assurée)

VOIR:|Figure F.1.

3.11.5
courant conditionnel de court-circuit
valeur| du courant de court-circuit qu'un~DPE protégé par un DPCC en série peut sugporter
dans dles conditions d'utilisation et descomportement spécifiées

3.11.6
séparption électrodynamique’des contacts
valeur] la plus basse du courant de créte qui provoque une séparation des contacts alofs que
le méganisme reste fermé

3.11.7
courant de coutte' durée admissible
<d'un |DPE>valeur de courant qu'un DPE peut supporter pendant un temps spécifi§ sans
aucun{dommage pour son utilisation ultérieure

3.11.
courant d'intersection

valeur du courant correspondant a l'intersection des caractéristiques de déclenchement de
deux dispositifs de protection contre les surintensités placés en série pour des durées de
fonctionnement supérieures ou égales 4 0,05 s

Note 1 a l'article: Pour les durées de fonctionnement inférieures a 0,05 s, les deux dispositifs de protection contre
les surintensités en série sont considérés comme une association (voir Annexe F).

[SOURCE: IEC 60050-441:1984, 441-17-16, modifiée — "caractéristiques temps-courant de
deux dispositifs de protection a maximum de courant" a été remplacé par "caractéristiques de
déclenchement de deux dispositifs de protection contre les surintensités placés en série pour
des durées de fonctionnement supérieures ou égales a 0,05 s" et la Note 1 a l'article a été
ajoutée.]
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Définitions relatives aux bornes et aux terminaisons

terminaison
connexion entre deux ou plusieurs parties conductrices qui peut seulement étre effectuée en
utilisant un procédé spécial

Note 1 & l'article: Le procédé spécial peut étre la soudure, la brasure ou la préparation des conducteurs
d'un outil spécifique.

3.12.2
borne

a l'aide

partie
l'aide

3.12.24

borne
borne
remise
condu

3.12.2.

borne
borne
cosse

3.12.2.

borne
borne
borne

Note 1

interneg.

3.12.3
borne
borne
I'interg

direct¢ment ou indirectemént au moyen de vis ou d'écrous de tout type

3.12.4
borne
borne

bUIIdubtlibC d'un dppdlﬂii pIéVUC puoul icl L,UIIIIC)\iUII éicbiliquc Ui icl UIéLUIIIIC)\iUI
d'un procédé spécial

1

pour conducteurs non préparés

qui n'exige pas de préparation spéciale du conducteur autre que. le dénudags
en forme du conducteur avant son introduction dans la borne~ot le torsadag
cteur cablé pour en consolider I'extrémité

2

pour conducteurs préparés

qui exige une préparation spéciale du conducteur telle que l'utilisation d'emboy
5 ou de dispositifs similaires

3

pour conducteurs internes

raccordée en usine

pour la connexion des conducteurs internes de I'équipement

h |'article: Les DPE sont généralement, mais pas nécessairement, équipés de bornes pour les cond

avis
permettant le raccordement et la déconnexion ultérieure d'un conducte
onnexion démontable: de deux conducteurs ou plus, le raccordement étant f

atrou

sans

et la
e d'un

ts, de

ucteurs

r ou
éalisé

a vis «dans laquelle I'ame d'un conducteur est introduite dans un trou ou dans un
logement, ol elle est serrée sous le corps de la ou des vis

Note 1
organe

Pacsiolo. ! i A £+ A4 L Sachi £ 4 1 dal H
afrtCres o pPrESSTomGet—Strragepoutrtmtappritgueetrette e par e CorpPS T vis— ot o

de serrage intermédiaire auquel la pression est appliquée par le corps de la vis.

Note 2 a l'article: Des exemples de bornes a trou sont donnés a I'Annexe E.

3.12.5
borne
borne

Note 1 a l'article:

de serrage sous téte de vis
a vis dans laquelle I'ame d'un conducteur est serrée sous la téte de la vis

en d'un

La pression de serrage peut étre appliquée directement par la téte de la vis ou au moyen d'un

organe intermédiaire, tel qu'une rondelle, une plaguette ou un dispositif empéchant le conducteur ou ses brins de

s'échap

per.

Note 2 a l'article: Des exemples de bornes a serrage sous téte de vis sont donnés a I'"Annexe E.
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3.12.6
borne a goujon fileté

borne

Note 1

Note 2

a vis dans laquelle I'ame d'un conducteur est serrée sous un écrou

a l'article: La pression de serrage peut étre appliquée directement par un écrou de forme appropriée ou au
moyen d'un organe intermédiaire, tel qu'une rondelle, une plaguette ou un dispositif empéchant le conducteur ou
ses brins de s'échapper.

a l'article: Des exemples de bornes a goujon fileté sont donnés a I'Annexe E.

3.12.7
borne a plaquette

borne
deux

Note 1

3.12.8

N

N

a vis dans laquelle I'Ame d'un conducteur est serrée sous une plaquette au mo

en de

is ou écrous ou plus

h |'article: Des exemples de bornes a plaquette sont donnés a I'Annexe E.

bornelpour cosses et barrettes

borne
oud'u

Note 1

3.12.9
borne

borne

ou l'in
directs

Note 1

-  bor
exe

-  bor

—  bor

I'iso)

Des exq

3.12.9.

borne
borne

3.12.9.

borne
borne

de serrage sous téte de vis ou borne a goujon fileté prévue pour le;Serrage d'une
he barrette au moyen d'une vis ou d'un écrou

b 'article: Des exemples de bornes pour cosses et barrettes sont dopnés’a I'Annexe E.

sans vis

terconnexion démontable de deux conducteurs ou plus, le raccordement étant
ment ou indirectement par des moyens autres\gue des vis

b |'article: Les exemples suivants ne sont pas.,considérés comme des bornes sans vis:

ple les bornes plates a connexion rapide;

es exigeant I'enroulement des conducteuts, par exemple celle avec joint enroulé;
ation.

mples de bornes sans vis sont donnés aux Figures E.5 a E.14.

1
sans vis universelle
sans vis destinée au raccordement de tous les types de conducteurs

2
sanswis non universelle
sahs-vis destinée au raccordement de certains types de conducteurs seulement

cosse

de connexion permettant le raccordement et la_déconnexion ultérieure d'un condpcteur

réalisé

es exigeant la fixation de dispositifs spéciaux sur le conducteur avant de le serrer dans la boine, par

es permettant le contact direct avee les conducteurs au moyen de coins ou de pointes pénétrapt dans

EXEMPLES borne pousse-fil pour conducteurs massifs seulement; borne pousse-fil pour conducteurs rigides

massifs

3.12.1
borne

et conducteurs cablés rigides seulement

0
plate a connexion rapide

connexion électrique se composant d'une languette et d'un clip qui peut étre inséré et retiré

sans I’

3.12.1

utilisation d'un outil

1

languette

partie

d'une borne a connexion rapide qui recoit le clip

Note 1 a l'article: Des exemples de languettes sont donnés a la Figure E.6.
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2

d'une borne a connexion rapide qui est poussée sur la languette

Note 1 a l'article: Un exemple de clip est donné a la Figure E.14.

3.12.1

3

verrouillage
empreinte (creux) ou trou de la languette dans laquelle ou dans lequel s'engage une partie en
protubérance du clip assurant un verrouillage de I'accouplement

3.12.1

4

termirllaison a souder

partie
soudu

3.12.1
condy
condy
cable,
ou suf

3.12.1
condy
condu

3.12.1
condy
condy
tout ¢
condu

3.12.1
vis au

conductrice d'un DPE prévue pour permettre une terminaison effectuée au mopyen
re

5
cteur externe

cteur raccordé au montage

conducteur ou ame de conducteur dont une partie est externgya un équipemen

lequel le DPE est monté

6

cteur intégré

Cteur qui est utilisé pour interconnecter de fagonp€rmanente les parties d'un DPE
7

cteur interne

cteur raccordé en usine

hble, conducteur ou &me de conducteur interne a un équipement, mais qui n'est
Cteur externe ni un conducteur intégré

8

totaraudeuse

vis réalisée dans un matériau-présentant une plus grande résistance a la déformation

elle e
grand

Note 1
du filetd
slre qu

3.12.1
Vis au

5t insérée par rotation dans une cavité située dans un matériau présentant une
e résistance a la déformation

h |'article: La vis\est réalisée avec un filetage conique, la conicité étant appliquée au diamétre d

ge a la section terminale de la vis. Le filetage résultant de la mise en place de la vis n'est formé d
aprés réalisation d'un nombre suffisant de révolutions dépassant le nombre de filets de la section cq
9

totaraudeuse par déformation

d'une

dans

ni un

quand
moins

noyau
e facon
nique.

vis au

otaraudeuse ayant un filetage ininterrompu

Note 1 a l'article: La fonction de ce filetage n'est pas d'enlever du matériau de la cavité.

Note 2 a l'article: Un exemple de vis autotaraudeuse sans découpe est donné a la Figure 1.

3.12.2
Vvis au

0
totaraudeuse avec découpe

vis autotaraudeuse ayant un filetage non continu

Note 1 a l'article: Ce filetage est destiné a enlever du matériau de la cavité.

Note 2 a l'article: Un exemple de vis autotaraudeuse a découpe est donné a la Figure 2.
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3.13 Définitions relatives aux essais

3.13.1

essai de type

essai effectué sur un ou plusieurs dispositifs réalisés selon une conception donnée pour
vérifier que cette conception répond a certaines spécifications

3.13.2

essai individuel de série

essai auquel est soumis chaque dispositif en cours ou en fin de fabrication pour vérifier qu'il
satisfait a des criteres définis

3.13.3
essailspécial
essai,|en supplément des essais de type et des essais individuels de série, effectué sqit a la
discrétion du constructeur soit selon un accord entre le constructeur et I'utilisateur

4 Classification

4.1 Généralités

Les DPE sont classés selon les critéres donnés en 4.2 a 4.11.

4.2 |Quantité de pdles
— le pombre de péles;

— le hombre de pbles protégés.

NOTE [Le pdle qui n'est pas protégé peut étre soit un,pOle non protégé soit un pdle neutre de sectionnemeft.

4.3 |Méthode de montage

— tyge pour montage en saillie;

— type a encastrer;

— tyfe pour montage en tableau;

— typge pour montage intégré.

NOTE 1 Les modeéles pourimontage en tableau comprennent les types a encliquetage et les types a bride.

NOTE 4 Les modeles\pour montage intégré sont des types maintenus en place par un moyen de fixgtion et
n'exigeqnt aucun autrenmoyen de montage.

4.4 |Modede’‘connexion
— DHE/dont les connexions ne sont pas associées au dispositif de fixation mécanique;

HPA dlicn Hif £1 +1
ASOUULIT TO AU UIQ'JUDILII UtT TTAAQLIU

Dl'l_ Aot iin RN PP S P Sl
- — Uulit uiric uUu PIUDICUID CUTITITATU

par exemple:

at
1o OUTIL

Améeanique,

e type enfichable;

e type a fixation par boulons;
e type a vis;

e type a connexion soudée.

NOTE Certains DPE peuvent étre de type enfichable ou a fixation par boulons du cété de l'alimentation
uniquement, les bornes de sortie étant utilisées habituellement pour des connexions par fils.

4.5 Mode de manceuvre

4.5.1 DPE a interruption automatique et a réenclenchement non automatique (manuel)
seulement (type R).
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4.5.2 DPE a interruption automatique et a réenclenchement non automatique (manuel),
équipés d'organes de manceuvre manuelle congus pour une coupure manuelle occasionnelle,
mais non pour des coupures manuelles répétées dans les conditions normales de charge

(type M).

4.5.3 DPE a interruption automatique et a réenclenchement non automatique (manuel),
équipés d'organes de manceuvre manuelle et congus pour des coupures manuelles répétées
dans les conditions normales de charge (type S) (voir note de 5.2.3).

4.5.4 DPE a interruption automatique et a réenclenchement automatique (type J).

Les DPE de type J peuvent étre egalement fournis avec des organes de manceuvre manuelle.
Dans ¢e cas les exigences correspondantes des autres types sont applicables.

4.6 Mode de déclenchement

4.6.1 DPE se déclenchant par le courant (surintensité)

Mode |[de déclenchement Désignation
— thegrmique TO
— m3ggnétothermique ™
— ma4gnétique MO
— m4dgnétohydraulique HM
— élgctronique hybride EH

NOTE |Le type électronique hybride désigne un dispositif commandé électroniquement en association ayec tout
autre mode de déclenchement.

4.6.2 DPE se déclenchant par la tension

Mode |de déclenchement Désignation
— surtension ov
— soys-tension uv

4.7 |Influence de la température ambiante

4.7.1 | DPE dont la manceuvre dépend de la température.
4.7.2 | DPE donflla manceuvre ne dépend pas de la température.

4.8 |Comportement en déclenchement libre

4.8.1 A déclenchement libre (déclenchement compléetement libre).
4.8.2 A déclenchement libre cyclique.
4.8.3 A déclenchement non libre.

Les DPE du type a déclenchement non libre ne sont pas destinés a étre utilisés pour des
travaux en court-circuit.

4.9 Influence de la position de montage

4.9.1 Indépendant de la position de montage.

4.9.2 Dépendant de la position de montage.
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4.10 Performances électriques

4.10.1 Pour une utilisation générale, y compris sur des circuits inductifs.
4.10.2 Pour une utilisation uniguement dans des circuits essentiellement résistifs.

4.11 Aptitude au sectionnement
— non apte au sectionnement;
— apte au sectionnement (voir Annexe K).

5 Cgracteristiques des DPE

5.1 |Liste des caractéristiques
Les cgractéristiques d'un DPE doivent étre énoncées comme suit, le cas échéant:

— nombre de péles, de pbles protégés (voir 4.2) et, s'il y a lieu, chemin,du neutre;
— mgthode de montage (voir 4.3);

— mqde de connexion (voir 4.4);

— mqde de manceuvre (voir 4.5);

— grandeurs assignées (voir 5.2);

— cafactéristiques de fonctionnement (voir 3.9).

5.2 |Grandeurs assignées
5.2.1 Généralités

Les grlandeurs assignées sont spécifiées en, 5.2.2 a 5.2.7. Sauf spécification contraire, foutes
les valeurs de courants et de tensions sdnt données en valeurs efficaces.

5.2.2 Tensions assignées
5.2.2.1 Généralités

Un DHE est défini par les.tensions assignées définies en 5.2.2.2 a 5.2.2.5.

5.2.2.2 Tension d‘emploi assignée d'un DPE (U,)

Valeur de la teasion d’emploi assignée ("tension assignée" dans la suite du texte) d'un PPE a
laquelle se rapportent ses performances.

NOTE |Rlusieurs tensions assignées et leurs pouvoirs de coupure (et de fermeture) assignés associés peuvent

étre attHbtués—avr-memeBPE{roir525)

5.2.2.3 Tension d'isolement assignée (U;)

Valeur de la tension d'isolement assignée d'un DPE a laquelle se rapportent les essais
diélectriques, les distances d'isolement et les lignes de fuite.

Sauf spécification contraire, la tension d'isolement assignée est la valeur de la tension
assignée maximale du DPE. En aucun cas la tension assignée maximale ne doit dépasser la
tension d'isolement assignée.

5.2.2.4 Tension assignée de tenue aux chocs (Uimp)

Valeur de créte d'une tension de choc, de forme et de polarité spécifiées, que le DPE est
capable de supporter sans défaillance dans des conditions d'essai spécifiées et a laquelle
correspondent les valeurs des distances d'isolement.
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La tension assignée de tenue aux chocs d'un équipement doit étre supérieure ou égale aux
valeurs des surtensions transitoires déclarées survenant dans le circuit dans lequel
I'équipement est monté.

Les corrélations entre les tensions assignées des systémes d'alimentation et les tensions
assignées de tenue aux chocs sont données a I'Annexe H.

Les tensions d'essais de tenue aux chocs pour la vérification de la coordination de l'isolement
sont données dans le Tableau 21.

5.2.2.5 Tensio

Valeur de la tension assignée des déclencheurs & minimum de tension~et/oli des
déclerjcheurs a tension zéro en lien avec la valeur de tension a laquelle se rapportgnt les
performances.

5.2.3 Courant assigné (l,))

Courant attribué par le constructeur (conformément au Tableau 11 6uyau Tableau 12, quivant
la performance déclarée) comme étant le courant que le DPE peut supporter en service
inintefrompu (voir 3.8.5) a une température de I'air ambiant de sreférence spécifiée.

La température de I'air ambiant de référence normale est.(23 + 2) °C.

Si les|températures de I'air ambiant de référence_sent différentes de la valeur normgle, le
facteur de réduction indiqué dans la documentation du constructeur doit étre appliqué
(voir 7.2).

NOTE |[Pour les DPE de type S, le constructeur peut déclarer un courant assigné différent de celui pttribué
confornfément au Tableau 11 pour les charges inductives.

5.2.4 Fréquence assignée

Fréquence industrielle pour laquelle le DPE est concgu et a laquelle correspondent les vialeurs
des aytres caractéristiques.

5.2.5 Pouvoir de coupure et de fermeture assigné

Valeuf du pouvoir_de coupure et de fermeture (voir 3.10.5) attribuée au DPE par le
constructeur.

NOTE |Cette grandeur est exprimée par une valeur de courant (valeur de courant efficace si celui-ci est altgrnatif).

5.2.6 Courant conditionnel de court-circuit assigné (I,,.)

5.2.6.1 Généralités

Valeur du courant conditionnel de court-circuit (voir 3.11.5) si attribuée au DPE par le
constructeur.

NOTE 1 Pour les besoins du présent document, deux catégories de performances sont spécifiées (voir 5.2.6.2 et
5.2.6.3).

NOTE 2 Le constructeur peut décider de ne pas attribuer une valeur de I . au DPE, auquel cas les essais
applicables sont omis.
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5.2.6.2 Courant conditionnel de court-circuit assigné, catégorie de performance
PC1 (I4c1)

Valeur du courant conditionnel de court-circuit assigné, si attribuée par le constructeur, pour
laquelle les conditions spécifiées ne comprennent pas l'aptitude du DPE a étre utilisé
ultérieurement. Voir 9.12.4.2.

5.2.6.3 Courant conditionnel de court-circuit assigné, catégorie de performance
PC2 (Ic2)

Valeur du courant conditionnel de court-circuit assigné, si attribuée par le constructeur, pour
laquelle les conditions spécifiées comprennent 'aptitude du DPE a étre utilisé ultérieurement.
Voir 9]12.4.3.

5.2.7 Pouvoir de coupure assigne (l.,)

Le popvoir de coupure assigné d'un DPE est la valeur du courant attribuée)au DPE [par le
constructeur selon 3.10.6.

Le poulivoir de coupure assigné ne doit pas étre inférieur a

— 6 If, en courant alternatif,

— 41}, en courant continu.

5.3 |Valeurs normales et valeurs préférentielles

5.3.1 Valeurs préférentielles de tension assignée

Les vgleurs préférentielles de tension assignée sont les suivantes.

— Enl courant alternatif:

60[V, 120 V, 240 V/120 V, 220 V, 230’V, 240V, 380 V/220 V, 400 V/230 V, 415 V/P40 V,
38DV, 400V, 415V, 440V,

NOJTE Dans I'lEC 60038, la valeur\de tension alternative de réseau 400 V/230 V a été normaliségq. Cette
valgur remplacera progressivementles valeurs 380 V/220 V et 415 V/240 V.

— En[courant continu:
12|V, 24V, 48 V, 60-V;*120 V, 240 V, 250 V.

5.3.2 Valeurs normales des fréqguences assignées

Les frequences-normales assignées sont: 50 Hz, 60 Hz et 400 Hz.

5.3.3 VMaleurs normales du courant conditionnel de court-circuit assigné

Les vateurs mormates du courant conditionnel de court=circuit assigne Sont:

300 A, 600 A, 1 000 A, 1 500 A et 3 000 A.
6 Marquage et autres informations sur le produit

Chaque DPE doit porter de facon indélébile les indications suivantes:

a) le nom du constructeur ou sa marque de fabrique;
b) la désignation du type ou le numéro de série;
c) la ou les tensions assignées;

d) le courant assigné (une référence codée est admise, par exemple, la valeur de courant
sans le symbole A, suivie de la désignation de type);
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Si le DPE est prévu pour des charges résistives seulement, cela doit é&tre mentionné dans
le catalogue du constructeur.

e) la fréquence assignée, si le DPE est prévu pour une fréquence autre que 50 Hz et 60 Hz;

f) pour les DPE étalonnés a une température de I'air ambiant de référence différente de la
valeur normale (voir 5.2.3), la température de l'air ambiant de référence réelle — par
exemple, T40 pour une température de I'air ambiant de référence de 40 °C;

g) la ou les limites de la tension de fonctionnement (d'un DPE sensible a la tension);

h) le symbole u, pour les DPE a distance entre contacts inférieure a la distance d'isolement

spécifiée;

i) le mode de manceuvre R, M. S ou J (voir 4.5):

k) le mode de déclenchement (voir 4.6);

[) le pdegré de comportement en déclenchement libre (voir 4.8);

m) la gatégorie )de surtension si elle est différente de Il et le degré de pollution s'il*est différ
2 (voir 8.1.3);

n) le
o) le

ca
p) la
q) le
ry le
s) sy

I'a
Si, pd
indiqu

sur I'dppareil et, si possible, c) et d). Les autres informations doivent étre données d

catalo

NOTE
spécifig
équipen
sur les
visible
constru

Dans
(notan

Pour |
étre ir

Courant conditionnel de court-circuit assigné, catégorie de performance PCL (I,,.1)}

courant conditionnel de court-circuit assigne, catégorie de perfermance PC2 (I
5 échéant;

ension assignée de tenue aux chocs;

bouvoir de coupure assigné lqp, le cas échéant (voir 5:2.6);
emps de réarmement automatique;

mbole d'aptitude au sectionnement —/l— (EEC 60417-6169-1:2012-08, modif
bpareil, le cas échéant.

£s, au moins les indications a), b) et,\le’ cas échéant, g), h) et s) doivent étre mar

gue du constructeur.

Bien que souhaitable, la visibilite'de la partie frontale n'est pas obligatoire pour les DPE, car les D
s par les constructeurs originaux de I'équipement (OEM — original equipment manufacturer) p
hent sur la base des informations fournies par les constructeurs des DPE. En raison du manque d
DPE habituellement de petite taille, il peut ne pas étre possible d’apposer le marquage sur la partie
hprés l'installation. Si 4 DPE n’est pas marqué dans une position visible, le constructeur peut indi
Cteur OEM de marquerison équipement en conséquence.

son catalogue; le constructeur doit indiquer les conditions d'installation des
ment les<DPE classés en 4.8.3), le cas échéant.

bs DPE autres que ceux manoceuvrés par boutons-poussoirs, la position d'ouvertu

ent de

02)' le

€) sur

ur de petits appareils, lI'espace disponible est insuffisant pour tous les marquages

quées
ans le

PE sont
ur leur
e place
frontale
fjluer au

DPE

e doit

diguée par le symbole O (IEC 60417-5008:2002-10) et la position de fermeture

par le

symbole | (TEC 60417-5007:2002-10).

Pour les DPE manceuvrés au moyen de deux boutons poussoirs, le bouton-poussoir prévu
pour la seule manceuvre d'ouverture doit étre rouge et/ou étre marqué du symbole O

Des symboles nationaux ajoutés a O et | sont acceptables.

Le rouge ne doit étre employé pour aucun autre bouton-poussoir, mais peut étre utilisé pour
d'autres types d'organes de commande, par exemple les manettes ou les bascules, a

condit

ion que les positions FERME et OUVERT soient clairement identifiées.

S'il est nécessaire de faire la distinction entre les bornes d'alimentation et les bornes de
sortie, les premiéres doivent étre marquées de fleches dirigées vers le DPE et les derniéres
de fleches orientées vers I'extérieur du DPE.
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D'autres indications nationales ou internationales, par exemple 1, 3, 5 pour les bornes
d'alimentation et 2, 4, 6 pour les bornes de sortie sont acceptables.

Les bornes destinées exclusivement au neutre doivent étre marquées de la lettre "N".

Les bornes pour le conducteur de protection, le cas échéant, doivent étre marquées du
symbole @ (IEC 60417-5019:2002-10).

La conformité est vérifiée par examen et par I'essai de 9.3.

Chaqy

3 50 - D v ent, a
moins|que le mode correct de connexion ne soit évident.

Sur de schéma, les bornes doivent étre indiquées par le symbole QD\(IEC §0617-
S00017:2001-07).

Le mgrquage doit étre durable et facilement lisible; il ne doit pas étre 'placé sur dgs vis,
rondelles ou autres parties amovibles.

7 Cpnditions normales de fonctionnement en servicé

7.1 Généralités

Les OPE conformes au présent document doivent\&tre capables de fonctionner daps les
conditjons normales suivantes.

7.2 |Température de I'air ambiant
7.2.1 Température de l'air ambiant.de référence T pour étalonnage

La valpur normale de la température(de I'air ambiant de référence est (23 £ 2) °C.

Toutefois les DPE peuvent étrexetalonnés pour une température de I'air ambiant de réfg¢rence
T °C différente. Dans ce cas ils’doivent étre marqués selon |'Article 6 f).

7.2.2 Limites de la‘température de I'air ambiant pour fonctionnement en service

Pour Jes conditiens ' normales (température de l'air ambiant de référence T =23 °C), la
tempéfature detair ambiant n'excéde pas +40 °C et sa moyenne, mesurée sur une
période de 24\h; n'exceéde pas +35 °C. La limite inférieure de la température de I'air abiant
est de[-5 ¢C:

Pour [e5 DPE Prévus pour une temperature de tair ampiant e TEeference 1 Superieure a

23 °C, par hypothése la limite supérieure est de (T + 10) °C. Les limites inférieures doivent
étre prises dans les informations fournies par le constructeur.

7.3  Altitude

L'altitude du lieu d'installation n'‘excéde pas 2 000 m (6 600 ft).

Pour les installations & des altitudes plus élevées, il est nécessaire de tenir compte de la
diminution de la rigidité diélectrique et de I'effet réfrigérant de I'air.

Les DPE prévus pour fonctionner dans ces conditions doivent étre spécialement congus ou
utilisés conformément a un accord entre constructeur et utilisateur.
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Les renseignements donnés dans le catalogue du constructeur peuvent tenir lieu d'un tel
accord.

7.4  Conditions atmosphériques

L'air est propre et son humidité relative ne dépasse pas 50 % a une température maximale de
+40 °C. Des taux d'humidité relative supérieurs peuvent étre admis a des températures plus
basses, par exemple 90 % a +20 °C.

Il convient de tenir compte par des moyens appropriés (par exemple, des orifices de
drainage) des condensations modérées qui peuvent se produire occasionnellement lors des

variatiphs—de-temperature:

8 Exigences de construction et de manceuvre

8.1 [Conception mécanique
8.1.1 Généralités

Un DRE doit étre concgu et réalisé de sorte qu'en utilisation normal€) son fonctionnement soit
sar et|sans danger pour I'utilisateur ou I'environnement.

En régdle générale, ceci est vérifié par I'exécution de tous le§)essais applicables spécifié

"2

8.1.2 Mécanisme

Les cpntacts mobiles des DPE multipolaires doivent étre couplés mécaniquement de sorte
que tdus les pobles, protégés ou non, se fermént et s'ouvrent pratiguement ensemble| qu'ils
soientfmanceuvrés manuellement ou automatiguement, méme si une surcharge se produit sur
un pdle seulement. Le constructeur dait indiquer dans sa notice si le DPE [est a
déclenchement libre, a déclenchement litbre cyclique ou a déclenchement non libre.

Un DRE, a l'exception des DPE typ€ J sans organe de manceuvre manuelle, doit conporter
des ofganes indiquant sa position’ de fermeture et d'ouverture, qui doit étre facilement yisible
lorsquje ce dernier est équipé.de son capot ou de sa plaque de recouvrement, le cas échéant.
Lorsgulie lI'organe de maneeuvre est utilisé pour indiquer la position des contacts, il doif avoir
deux positions de repos~distinctes correspondant a la position des contacts et l'orggne de
manaoguvre, lorsqu'il ;cest’ libéré, doit prendre automatiquement la position correspongant a
celle des contacts, mobiles. Pour I'ouverture automatique, le DPE peut comportgdr une
troisieme position distincte de I'organe de manceuvre.

Le fonctionfiement du mécanisme ne doit pas étre influencé par la position des enveloppes ou
des capots-et doit étre indépendant de toute partie amovible.

Les organes de manceuvre doivent étre solidement fixés sur leurs axes et il ne doit pas étre
possible de les retirer sans I'aide d'un outil. Les organes de manceuvre directement fixés aux
capots sont autorisés.

La conformité aux exigences ci-dessus est vérifiée par examen et par un essai manuel.

Des exigences supplémentaires pour le mécanisme des DPE aptes au sectionnement sont
données en K.8.1.2.
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8.1.3

Distances d'isolement et lignes de fuite (voir Annexe B)

8.1.3.1 Généralités

Les DPE doivent étre construits de sorte que les distances d'isolement et les lignes de fuite
soient capables de supporter les contraintes électriques, mécaniques et thermiques, en
tenant compte des influences externes, qui peuvent survenir pendant la durée de vie
escomptée du DPE.

NOTE 1 Les exigences et les essais sont basés sur I'lEC 60664-1.

Pour les DPE, les conditions suivantes sont par principe généralement applicables:

- ca
— de

NOTE 4

NOTE 3
ligne dd

Des e
DPE 4

8.1.3.
8.1.3.

Les di
assigr
tensio

Les di
choc.

NOTE
corresp|

8.1.3.

Les d
donné
DPE S
sont 1
aucun
ou pe

égorie de surtension II;
gré de pollution 2.

Les DPE peuvent étre congus pour d'autres catégories de surtension et degrés de pellution.

Une ligne de fuite ne peut pas étre inférieure a la distance d'isolement associée télle que la ply
fuite possible soit égale a la distance d'isolement exigée.

Kigences supplémentaires pour les distances d’isolement et {es’lignes de fuite pd
ptes au sectionnement sont données en K.8.1.3.

p Distances d'isolement
.1 Généralités

stances d'isolement du DPE doivent étre dimensionnées de fagon a supporter la t¢
ée de tenue aux chocs déclarée par le constructeur selon 5.2.2.4 tenant compte
h assignée et de la catégorie de surtensior indiquée dans le Tableau H.1.

mensions selon le Tableau 1 sont réputées satisfaire a I'essai de tenue aux tensiq

La corrélation entre les tensions-assignées des systemes d'alimentation et la tension entre phase e
pndant pour déterminer la tension’assignée de choc est donnée a I'Annexe H.

p.2 Distances diiselement pour l'isolation principale

stances d'isolement pour l'isolation principale ne doivent pas étre inférieures a
es dans le Tableau 1. Des distances d'isolement plus faibles peuvent étre utilisée

gides ouy‘'sont placées dans un moulage ou si la construction est telle qu'il
£ possihilité de réduction de la distance par déformation, par déplacement des {
hdant )le montage, le raccordement et l'utilisation en utilisation normale a une

5 petite

ur les

Ension
de la

ns de

neutre

celles
s si le

atisfait a J'essai de tenue aux tensions de choc de 9.7.6, mais seulement si les parties

'y ait
arties
valeur

telle que le DPE ne satisfasse plus a I'essai de tenue aux tensions de choc.

La conformité est vérifiée par mesurage ou, si nécessaire, par I'essai de 9.7.6.

8.1.3.2.3 Distances d'isolement pour I'isolation fonctionnelle

Les distances d'isolement pour l'isolation fonctionnelle ne doivent pas étre inférieures a celles
données dans le Tableau 1. Des distances d'isolement plus faibles peuvent étre utilisées
dans les conditions spécifiées pour l'isolation principale.

La conformité est vérifiée par mesurage ou, si nécessaire, par I'essai de 9.7.6.
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8.1.3.2.4 Distances d'isolement pour l'isolation supplémentaire

Les distances d'isolement pour l'isolation supplémentaire ne doivent pas étre inférieures a
celles spécifiées pour I'isolation principale en 8.1.3.2.2, a la différence pres que des distances
d'isolement plus faibles que celles données dans le Tableau 1 ne sont pas autorisées.

La conformité est vérifiée par mesurage.

NOTE L'isolation supplémentaire est utilisée conjointement avec l'isolation principale.

8.1.3.2.5 Distances d'isolement pour I'isolation renforcée

Les distances d'isolement pour l'isolation renforcée ne doivent pas étre inférieures a|celles
donnéles dans le Tableau 1.

La conformité est vérifiée par mesurage.

Tableau 1 — Distances d'isolement minimales pour l'isolationypfincipale
et I'isolation renforcée

; = . dq
Tenbion assignée de Distance d'isolement mininrale

tdhue aux chocs mm
Degré de pollution Degré de pollution
pour l'isolation principale pour l'isolation renforcée
va 1 2 3 1 2 B
(voir 8.1.3) (voir 8.1.3)
330 0,01 0,2b¢ 0,8 ¢ 0,04 0,20¢ 0,84°¢
500 0,04 0,2b¢ 0,8 ¢ 0,10 0,2b¢ 0,84°
800 0,10 0,2b°¢ 0,8¢ 0,5 0,5 0,4°¢
1500 0,5 0,5 0,8¢ 1,5 1,5 1,4
2 500 1,5 1,5 1,5 3 3 3
4 000 3 3 3 5,5 5,5 5,4
6 000 5,5 55 5,5 8 8 8

2  Cefte tension est

— |pour l'isolation fonctionnelle: lactension de choc maximale susceptible d’apparaitre a travers la distance
d'isolement;

— |pour lisolation principale*directement exposée ou influencée de fagon significative par les surtgnsions
transitoires venant ded'alimentation basse tension: la tension assignée de tenue aux chocs du DPE

— |pour lisolation principale non directement exposée ou influencée de fagon significative par les
surtensions transitoires venant de l'alimentation basse tension: la tension de choc la plus élevée ppuvant
survenir dansegle eircuit.

b Pofir les cartesimprimées a l'intérieur du DPE, le degré de pollution 1 s'applique, a la différence prés|que la
valpur ne doejt-pas étre inférieure a 0,04 mm.

¢ Valeur,minimale de la distance d'isolement basée sur I'expérience plutdt que sur des données fondameptales.

d  Dep BPE avec une distance entre contacts inférieure & la distance minimale d'isolement spécifiée sont
autorisés, mais ils doivent étre marqués du symbole p.

8.1.3.2.6 Distances d'isolement a travers la microdéconnexion

Les distances d'isolement a travers la microdéconnexion doivent étre dimensionnées pour
résister aux surtensions temporaires (voir 3.4.4).

La conformité est vérifiée par I'essai de 9.11.1.3.

8.1.3.2.7 Distances d'isolement a travers la déconnexion compléte

Les distances d'isolement a travers la déconnexion compléte doivent étre dimensionnées pour
résister aux surtensions transitoires. Elles ne doivent pas étre inférieures a celles données
dans le Tableau 1 pour l'isolation principale. Des distances plus petites peuvent étre utilisées
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si le DPE est capable de supporter la tension d'essai de tenue aux chocs a travers les
contacts ouverts apres les essais de 9.9 et 9.11.

La conformité est vérifiée par mesurage ou par l'essai de 9.7.6.

8.1.3.3 Lignes de fuite

8.1.3.3.1 Généralités

Les lignes de fuite du DPE ne doivent pas étre inférieures a celles correspondant a la tension
susceptible d'apparaitre en utilisation normale, en tenant compte du groupe de matériau et du

degré

8.1.3.

de pn“nﬂnn

B.2 Lignes de fuite pour l'isolation principale

Les lignes de fuite pour l'isolation principale ne doivent pas étre inférieures a celles spé

dans |

NOTE

La rel
(ITC)
Gr
Gr
Gr
Gr

Pour |

E Tableau 2.

Les lignes de fuite ne peuvent pas étre inférieures aux distances d'isolement asseciées.

htion entre le groupe de matériau et les valeurs de l'indice ‘de tenue au chemin

bst la suivante:

bupe de matériau | 600 < ITC

bupe de matériau Il 400 < ITC < 600
bupe de matériau lll a 175 < ITC < 400
pupe de matériau lll b 100 < ITC <xM75

Es matériaux des circuits imprimés, les:valeurs des indices de résistance aux co

de chgminement (IRC) sont appliquées.

NOTE

Les valeurs de I'lRC sont obtenues, conformément a I'lEC 60112, en utilisant la solution A.

La conformité est vérifiée par mesurage.

8.1.3.

Les li
spécif

La cof

NOTE
chemin

8.3 Lignes de fuite pour I'isolation fonctionnelle

jnes de fuite jpour l'isolation fonctionnelle ne doivent pas étre inférieures a
ées dans le Tableau 2.

formité(est vérifiée par mesurage.

bment, il n'est pas nécessaire que les lignes de fuite soient supérieures a leurs distances d'is

cifiées

ement

Lirants

celles

Pour-le verre, les céramiques et les autres matériaux non organiques qui ne sont pas sujets au

lement

asSOCiées.
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Tableau 2 — Lignes de fuite minimales

Tension Cartes imprimées Ligne de fuite minimale pour I'isolation principale
locale 4 i
A travers Degré de pollution Degré de pollution €
les lignes b 2¢ 1b 2 (voir 8.1.3) 3
de fuite
Groupe de matériau Groupe de matériau
| I 1 [ I 1 d
\Y; mm mm mm mm mm mm mm mm mm
10 0,025 0,04 0,08 0,04 0,04 0,04 1,0 1,0 1,0
1"’5 0025 f'\’f'\/l n’nn n’/I’) n’/I’) f'\’/l’) 1’f'\l: 1’(\1.'. 1’05
14 0,025 0,04 0,10 0,45 0,45 0,45 11 11 1,1
2( 0 025 0,04 0,11 0,48 0,48 0,48 1,2 e 1,2
29 0 025 0,04 0125 0,50 0,50 0,50 1,25 1,25 1,25
32 0 025 0,04 0,14 0,53 0,53 0,53 1,3 1,3 1,3
4( 0 025 0,04 0,16 0,56 0,8 1,1 D 1,6 1,8
5( 0 025 0,04 0,18 0,6 0,85 1,2 1,5 1,7 1,9
63 0,04 0 063 0,20 0,63 0,9 1,25 1,6 1,8 D,0
8( 0 063 0,1 0,22 0,67 0,95 1,3 1,7 1,9 P, 1
104 0,1 0,16 0,25 0,71 1,0 1,4 1,8 2,0 P,2
129 0,16 0,25 0,28 0,75 1,05 1,5 1,9 2,1 2,4
16( 0,25 0,4 0,32 0,8 11 1,6 2,0 2,2 P.5
20( 0,4 0,63 0,42 1,0 1.4 2,0 2,5 2,8 3,2
25( 0,56 1,0 0,56 1,25 1,8 2,5 3,2 3,6 4,0
32 0,75 1,6 0,75 1,6 2,2 3,2 4,0 4,5 5.0
40 1,0 2,0 1,0 2,0 2,8 4,0 5,0 5,6 6,3
5002 1,3 2,5 1,3 2,5 3,6 50 6,3 7,1 8,0
a8  Popr des tensions locales plus élevées, les valeurs du Tableau 4 de I''EC 60664-1:2007 s'appliquent.
b Grgupes de matériaux I, Il, Il a\et! 1l b.
¢ Grupes de matériaux I, I, T a.
4 Grgupe de matériau IlLinclue 11l a et IIl b.
¢ Daps le DPE, le migroenvironnement est réputé s'appliquer.
f Polir les carteskimprimées revétues conformes a I''EC 60664-3, il n'est pas nécessaire d'appliquer ces
valpurs.
8.1.3.3.4 ] ignpq de fuite pour l'isolation Qlllnlnlémnnfnirp

Les lignes de fuite de l'isolation supplémentaire ne doivent pas étre inférieures a celles
spécifiées pour l'isolation principale.

La conformité est vérifiée par mesurage.

8.1.3.3.5 Lignes de fuite pour l'isolation renforcée

Les lignes de fuite de l'isolation renforcée ne doivent pas étre inférieures au double de celles
spécifiées pour l'isolation principale.

La conformité est vérifiée par mesurage.
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8.1.4 Vis, parties sous tension et connexions

8.1.4.1 Les connexions, tant électriques que mécaniques, doivent étre capables de résister
aux contraintes mécaniques qui se produisent en service normal.

Les connexions a vis sont considérées comme vérifiées par les essais de 9.8, 9.9, 9.11, 9.13
et 9.14.

8.1.4.2 Les connexions électriques doivent étre concues de sorte que la pression de contact
ne se transmette pas par l'intermédiaire de matériaux isolants autres que la céramique, le
mica pur ou d’autres matériaux présentant des caractéristiques au moins équivalentes, sauf si

|'é|ast‘n:+A dac _nartince mAtalliniince Aot cufficantn ALy
EHe—aEeS—patrtreS— i etanmtguesS— e St—SttHSate—po

fléchigsement du matériau isolant.

compancar—n  Avantinl rnnnit ou
ot CUOUTTTPTCTToCT T CVCTIcoOCT LAA1E %3

La conpformité est vérifiée par examen.

NOTE |Le caractére approprié du matériau est évalué par rapport a la stabilité des dimensions.

8.1.4.8 Les parties sous tension et les contacts destinés aux comducteurs de profection
doivent étre:
— en|cuivre;

— en|alliage contenant au moins 58 % de cuivre pour les_piéces obtenues par lamingge ou
au/moins 50 % de cuivre pour les autres; ou

— en|un autre métal ou métal avec revétement adapié, aussi résistant que le cuivrg a la
cofrosion et ayant des propriétés mécaniques au_moins équivalentes.

NOTE |De nouvelles exigences, a vérifier par un essai pour'determiner la résistance a la corrosion, sont a|l'étude.
Il convient que ces exigences permettent l'utilisation d'autfes matériaux a condition qu'ils soient convenablement
revétus

Ces ekigences ne s'appliquent pas aux.contacts, circuits magnétiques, éléments chauffants,
élémepts bimétalliques, shunts et parties de dispositifs électroniques ni aux vis, écrous,
rondelles, plagues de serrage et parties similaires des bornes.

8.1.5 Bornes a vis et borhes sans vis

8.1.5.1 Les bornes doivent étre telles que les conducteurs puissent étre connectés de|facon
a ce que la pression de_contact nécessaire soit assurée.

La conformité est Verifiée par examen et par I'essai de 9.5.2.

8.1.5.2 LeS bornes doivent étre fixées de sorte que la borne ne puisse pas se degserrer
Iorsqur le‘eonducteur est connecté ou déconnecté.

La conformité est vérifiée par examen, par mesurage et par I'essai de 9.4.1.

8.1.5.3 Les bornes pour la connexion des conducteurs externes (voir 3.12.15) doivent
permettre la connexion de conducteurs en cuivre ayant la section nominale indiquée dans le
Tableau 3.

Les bornes qui doivent étre utilisées pour les conducteurs internes (voir 3.12.17) et pour les
conducteurs intégrés (voir 3.12.16) doivent permettre la connexion des conducteurs en cuivre
des diameétres les plus grands et les plus petits spécifiés par le constructeur. A défaut, le
Tableau 3 s'applique.

Des exemples de formes et de dimensions possibles des bornes sont donnés a I'Annexe E.
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La conformité est vérifiée par examen et en raccordant les conducteurs des types déclarés

ayant

8.1.5.1

raccondement des conducteurs souples (externes)\doivent étre disposées ou protégé

sorte

sont T
métall
et les
supplé

La conpformité est vérifiée par examen et par I'essai de 9.5.

8.1.5.
fixer U
les em

La co

8.1.5.
par ur
d'isols

la plus petite et la plus grande des sections spécifiées.

Tableau 3 — Sections raccordables de conducteurs externes en cuivre
pour les bornes a vis et sans vis

Courant assigné Plage des sections a serrer 2
A mm?
Jusqu'a 6 inclus 0,5 a 1,0
Au-dessus de 6 a 13 inclus 0,75 a 1,5
AU-0essus de 13 a 20 mnclus T.0 a Z5
Au-dessus de 20 a 25 inclus 1,5 a 4
Au-dessus de 25 a 32 inclus 2,5 a 6
Au-dessus de 32 a 50 inclus 4 a 10
Au-dessus de 50 a 63 inclus 6 a 16
Au-dessus de 63 a 80 inclus 10 a 25
Au-dessus de 80 a 100 inclus 16 a 35
Au-dessus de 100 a 125 inclus 25 a 50
a8 L'acceptation de sections supérieures et inférieures est admise.

l Les bornes pour conducteurs non préparés en cuivre qui convienne

jue, si un brin d'un conducteur souple s'échappe de la borne lorsque les condu
accordés, il n'y ait pas de risque de contact entre les parties actives et les
gues accessibles et, pour les DPE pour appareils de classe Il, entre les parties 3

mentaire seulement.

b Les moyens de fixation des conducteurs dans les bornes ne doivent pas s¢
n quelconque autrescomposant, bien qu'ils puissent maintenir les bornes en pl3
pécher de tourners

formité estwve€rifiée par examen et par I'essai de 9.5.1.

arrét)si une insertion plus profonde peut réduire les lignes de fuite et/ou les dist
ment ou influencer le mécanisme du DPE.

ht au
es de
cteurs
arties
ctives

parties métalliques séparées des.parties métalliques accessibles par une is¢lation

Prvir a
ce ou

b Les“bornes doivent étre congues de sorte que l'insertion du conducteur soit limitée

ances

La conformité est vérifiée par examen.

8.1.5.7 Les bornes doivent étre concues de fagon a ce qu'elles serrent le conducteur sans
lui occasionner de dommage excessif.

La conformité est vérifiée par examen et par I'essai de 9.5.3.

8.1.5.8 Les bornes doivent étre congues de fagon a ce qu'elles effectuent une connexion

fiable

entre les surfaces métalliques sans dommage excessif pour le conducteur.

La conformité est vérifiée par examen et par les essais de 9.4 et 9.5.
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8.1.5.9 Les bornes doivent serrer le conducteur entre des surfaces métalliques, a I'exception
des bornes destinées a étre utilisées dans des circuits transportant un courant ne dépassant
pas 0,2 A dont I'une des surfaces peut étre non métallique.

8.1.5.10 Les bornes pour des courants assignés jusqu'a 32 A inclus, destinées au
raccordement de conducteurs externes, doivent permettre la connexion de conducteurs en
cuivre non préparés.

La conformité est vérifiée par examen.

8.1.5.11 Les bornes pour conducteurs préparés en cuivre doivent étre adaptées a leur
usage| lorsque la connexion est effectuee comme specifie par le constructeur dans sa
docunjentation.

La conformité est vérifiée par examen et par I'essai de 9.5.4.

8.1.5.12 Les bornes a vis doivent avoir une résistance adéquate. Les vis €t les écroup pour
le serfage des conducteurs doivent avoir un filetage métrique 1SO ou~un filetage compprable
en pa$ et en résistance mécanique.

La conformité est vérifiée par examen et par les essais de 9.4 €t 9.5.2.

NOTE |[Provisoirement, les pas Sl, BA et UN peuvent étre utilisés, car ils-sont considérés comme comparables, en
filetage|et résistance mécanique, au pas métrique 1SO.

8.1.5.13 Les vis ou écrous de serrage des .bhornes destinées au raccordemerjt des
condufteurs de protection doivent étre protégés. de facon adéquate contre un desserrage
accidgntel.

La conformité est vérifiée par examen et par I'essai de 9.5.1.

En gépéral, les conceptions de bornes selon les Figures E.1 a E.4 procurent une élgsticité
suffisgnte pour satisfaire a cette. exigence. Pour d'autres conceptions, des dispositions
spécidles (par exemple, l'utilisation d'une piece élastique convenable qui ne peut pas étre
retiréq par inadvertance) peuvent étre nécessaires.

8.1.5.14 Les vis et |les écrous des bornes destinées au raccordement des condufcteurs
externles doivent s'engager dans un filetage métallique et la vis ne doit pas étre diyi type
autotgraudeuse.

8.1.5.15 Pour-les bornes a trous, la distance entre la vis de serrage et l'extrémjté du

condugteur Jlorsque celui-ci est introduit & fond doit étre au moins conforme a celle du
Tablezfu 4,

La distance minimale entre la vis de serrage et l'extrémité du conducteur s'applique
seulement aux bornes a trous a travers lesquelles le conducteur ne peut passer directement.
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Tableau 4 — Distance minimale entre la vis de serrage
et I'extrémité du conducteur introduit a fond

Courant assigné Valeurs minimales
mm
A Avec une vis de serrage Avec deux vis de serrage
Jusqu'a 6 inclus 1,5 1,5
Au-dessus de 6 a 13 inclus 15 1,5
Au-dessus de 13 a 20 inclus 1,8 1,5
Au-dessus de 20 a 25 inclus 1,8 1,5
Au-degsus de 25 a 32 inclus 2,0 1,5
Au-degsus de 32 a 50 inclus 2,5 2,0
Au-degsus de 50 a 80 inclus 3,0 2,0
Au-degsus de 80 a 100 inclus 4,0 3,0
Au-degsus de 100 & 125 inclus A I'étude AlWétude

La conformité est vérifiée par mesurage apres qu'un conducteur-niassif de la section |
b spécifiée par le constructeur a été introduit a fond et seré au couple indiqué dans le
Tablegqu 15.

grand

8.1.5.
Figure
marqu

Si ung
claire
sur le
constr

Si un¢ borne sans vis ne peut-accepter que des conducteurs rigides (& ame mass

cablégq
lettre
dans |

La conpformité est vérifiée par examen et par I'essai de 9.4.1.

8.1.5.
utilisa
suit:

|6 Sauf spécification contraire par le constructeur, les bornes sans vis
E.5) doivent accepter les conducteurs indiqués“dans le Tableau 3, auquel cas
age n'est nécessaire.

b borne sans vis ne peut accepter que‘des conducteurs massifs, cela doit ét

ucteur.

), cela doit étre soit clairenient marqué sur le produit final, aux fins de connexion,

ps catalogues du constructeur.

A plus

(voir
aucun

e soit

nent marqué sur le produit final, aux fins de connexion, par les lettres "sol", soit indiqué
plus petit emballage, dans une doctimentation technique et/ou dans les catalogyes du

ve ou
par la

'r", soit indiqué sur le ‘plus petit emballage, dans une documentation techniqug et/ou

|7 Lescbornes sans vis doivent résister aux contraintes mécaniques survenant en
ion nerntale. La connexion ou la déconnexion des conducteurs doit étre faite comme

- po

a

- tes—bormes umversettes, e utitisarmt o outitd'usage courant ou avec urm aispositif

approprié intégré a la borne et congu pour l'ouvrir lors de l'insertion ou du retrait des
conducteurs;

— pour les bornes pousse-fil par simple insertion. Pour la déconnexion des conducteurs, une
manceuvre autre qu'une traction sur le conducteur doit étre nécessaire.

L'utilisation d'un outil d'usage courant ou d'un dispositif approprié intégré a la borne est
admise dans le but de "l'ouvrir" et d'aider a l'insertion ou au retrait du conducteur.

La conformité est vérifiée par examen et par I'essai de 9.4.

8.1.5.18 Les bornes sans vis doivent permettre la connexion correcte des conducteurs.
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La facon d'insérer et de déconnecter les conducteurs doit étre évidente ou des instructions
doivent étre données par le constructeur.

NOTE Des exemples de bornes sans vis sont donnés a la Figure E.5.

La déconnexion intentionnelle du conducteur doit exiger une manceuvre autre qu'une traction
sur le conducteur telle qu'elle puisse étre effectuée manuellement avec ou sans l'aide d'un
outil en utilisation normale.

Les ouvertures pour l'utilisation d'un outil destiné a aider l'insertion ou la déconnexion doivent
étre clairement distinctes des ouvertures pour le conducteur.

La copformité est vérifiée par examen, par mesurage et par l'insertion des conducteurs
souplgs et/ou rigides appropriés de sections conformes a celles du Tableau 3.

8.1.5.19 Les bornes sans vis destinées a étre utilisées pour l'interconnexion de plug d'un
condufteur doivent étre concues de telle facon qu'aprés l'insertion, le fonctionnemg¢nt de
I'organe de serrage de I'un des conducteurs soit indépendant du fonctioihement de I'qrgane
de serrage de l'autre conducteur. Pendant la déconnexion, les conducteurs peuvent étre
déconpectés soit simultanément soit séparément.

La conformité est vérifiée par examen et par les essais-avec toutes les combingisons
spécif|ées par le constructeur.

8.1.6 Terminaisons a souder

8.1.6.1 Les terminaisons a souder doivent avoir, Une soudabilité suffisante.
La conpformité est vérifiée en appliqguant I'essai.de 9.4.2.1.

8.1.6.2 Les matériaux adjacents aux\terminaisons & souder doivent avoir une résistance
suffisgnte a la chaleur de soudage.

La conformité est vérifiée en appliquant I'essai de 9.4.2.2.

8.1.6.8 Les terminaisons a souder doivent comporter des moyens mainfenant
mecaniquement le conducteur en position de sécurité indépendamment de la soudure.

Ces moyens peuvent étre, par exemple:

— un|trou adapté pour accrocher le conducteur;

— une mis¢e en forme des bords de la borne pour permettre I'enroulage du conducteur putour
de[la’borne avant le soudage;

— un moyen de serrage adjacent a la connexion soudée.

NOTE Les terminaisons a souder pour la connexion des cartes imprimées ne sont pas prises en considération
dans le présent document.

La conformité est vérifiée par examen.

8.1.7 Languettes des bornes plates a connexion rapide (Figures E.6 a E.13)

8.1.7.1 Les languettes doivent satisfaire aux dimensions des Tableaux 5, 6 et 7.
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Tableau 6 — Dimensions des languettes en millimetres —
Dimensions H, I, T, K, R, G, L, Set U

Taille nominale H 1 T2 K R G L S U
empreinte 1,7 max. | 7,0 max.
28x05 oy 1,7 2,7 max.
max.
empreinte 1,7 max. | 7,0 max.
2,8x08 gy 1,7 2,7 max. | 1 min.
max.
empreinte 1,7 max. [ 6,2 max. (1,6 max. |0,7 £ 1,0 £ 0.p =
0,1 0,2 0,p
4,8 x 0|8
trou 2,2 4,2 max. | 2 min. 1,6 max. |0,7 1,0+
max. 0,1 0,2
empreinte 2,5max. [ 7,8 max. |2,9 max. |1,0% 1,0 0,p =
0,1 0,2 o,p
6,3 x 0|8
trou 3,5 5,5 max. | 2 min. 2,9 max. | 150 % 1,0 +
max. Oyt 0,2
empreinte 4 max. 12,0 2,9 max. 1,5+ 1,4+ o,)
max. 0,1 0,2 0,p
9,5x 12
trou 5 max. | 7,5 max. | 2,5 29 max. |1,5% 1,4 =
0,1 0,2
a8 Silles Figures E.10 et E.11 sont combinées, la dimension T doit étre supérieure a la valeur réelld de la
dinjension G augmentée de I'épaisseur C du matériau.
Sauf gpécification contraire, dans le Tableau7les dimensions E1 et F1 doivent corresgondre
aux dimensions équivalentes des Tableaux 5 et 6 pour la grande taille de languette [et les
dimengions B2, E2 et F2 pour la petite taille' de languette.
Des exemples de conceptions et de“dimensions de bornes plates & connexion rapide sont
donnés aux Figures E.6 a E.13,
8.1.7.2 Les languettes peuvent comporter un encliquetage facultatif pour le verrouillage. Les
emprelintes rondes ou rectangulaires d'encliquetage et les trous d'encliquetage doivent étre
situés|dans la zone hachurée sur I'axe de la languette comme indiqué a la Figure E.10.
NOTE |[Les languettes.\peuvent avoir un trou plus large pour permettre la soudure.
Tableau 7 — Dimensions des languettes combinées acceptant
deux tailles différentes de clips (millimétres)

I'ypes selon ies rigures

Dimensions nominales E1 F1 B2 E2 F2
mm
2,8x0,8 6 min. 20a24 |13a15
6,3x0,8 4,0a4,5 1,6a1,9

8.1.7.3 Des dispositions pour des limitations de non-réversibilité peuvent étre placées dans
la zone "LG" de la Figure E.11 et "KR" de la Figure E.12 sur I'axe de la languette.

Si les Figures E.10 et E.11 sont combinées, la dimension T doit étre supérieure a la valeur
réelle de la dimension G augmentée de I'épaisseur C du matériau. Pour les valeurs de T, G et
C, voir les Tableaux 5 et 6.
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NOTE Les languettes de la Figure E.12 ne sont pas congues pour avoir un trou ou une empreinte selon les
valeurs de E et F du Tableau 5.

8.1.7.4 Les languettes doivent étre concues pour permettre l'insertion et le retrait corrects
de l'un des clips indiqués a la Figure E.14 sans dommage qui pourrait compromettre
I'utilisation ultérieure du DPE.

La conformité est vérifiée par I'essai de 9.4.3.1.

8.1.7.5 Les languettes doivent étre retenues de facon sdre.

La conformité estvérifiée par l'essai-de force de surcharge mécanigue-de 9.4.3.2
* g <

8.1.7.6 Les languettes indiquées a la Figure E.13 peuvent avoir une conception)qui permet
de comnecter deux dimensions différentes de clips.

8.1.7.1 Les languettes de dimensions et de conception similaires a celles'indiquées dgns les
Tableaux 5 et 6 doivent étre admises si elles sont capables de satisfaire a l'esgsai de
conformité avec le clip indiqué a la Figure E.14.

Un exemple de clip et des dimensions possibles sont donnés a la Figure E.14.
La conformité est vérifiée par I'essai de 9.4.3.

8.1.7.8 Les languettes qui n'ont pas les critéres dimensionnels indiqués en 8.1.7.1 et §.1.7.7
sont pdmises seulement si les dimensions et:xles formes sont si différentes qp'elles
empéghent tout assemblage avec le clip indiqué alla Figure E.14.

8.1.7.9 Les languettes doivent étre espacées de fagcon a permettre la connexion de$ clips
non isplés appropriés.

La comformité est vérifiee en appliguant sur chaque conception/configuration de langudtte un
clip approprié selon les instructions du constructeur avec l'orientation la plus défavqrable.
Pendgnt cette manceuvre aucunie contrainte ou déformation ne doit apparaitre sun l'une
quelcgnque des languettes ou de leurs parties adjacentes et les lignes de fuite let les
distanpes d'isolement nexdoivent pas étre réduites a des valeurs inférieures a |celles
spéciflées en 8.1.3.

NOTE |Un blocage nen,réversible peut étre inclus ne permettant I'introduction du clip que dans une diregtion de
sorte quie le clip nedpuisse pas étre inséré dans la position inverse.

Pour Ips languettes conformes a la Figure E.11 ou a la Figure E.12, un clip approprié est celui

indiqug & laFigure E.14.

8.2  Protection contre les chocs électriques

Les parties du DPE accessibles aprés installation dans I'équipement doivent fournir une
protection contre les chocs électriques.

La conformité est vérifiée par les essais de 9.6.

L'achevement de la protection contre les chocs électriques apres installation du DPE est de la
responsabilité du constructeur de I'équipement.
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8.3 Echauffement

8.3.1 Limites d'échauffement

Les échauffements des différentes parties d'un DPE mesurés dans les conditions spécifiées

en 9.8.2 ne doivent pas dépasser les limites spécifiées dans le Tableau 8.

Tableau 8 — Valeurs d'échauffement des DPE pour des températures
de I'air ambiant de référence différentes (T)

Valeurs des échauffements (K) en fonction de T €

Parties 2P Fengoct F—dg2cL Feb55sC |
(valeur normale)

Borneg © 60 ¢ 504 35 d
Partieg extérieures susceptibles d'étre touchées 55 40 25
pendant la manceuvre manuelle y compris les
organgs de manceuvre en matériau isolant
Partieg métalliques externes de I'organe de 35 25 10
manacepvre
Autres|parties externes y compris la face du DPE 70 60 45
en contact avec la surface de montage

deg altérations ou déplacements de parties susceptibles d'affecter |a‘reproductibilité des essais.

deg contacts en ce qui concerne un échauffement excessif emservice.

étre affecté.

¢ Polir les DPE du type enfichable, les bornes de la’hase sur laquelle le DPE est installé.

constructeur de I’équipement.

- K) obtenues par la somme des(valeurs indiquées dans le tableau.

f Tolérance +2 °C.

a8 Augune valeur n'est spécifiée pour les contacts; ceci tient au fait que lascehception de la plupart des DPE est
telle que le mesurage direct de la température de ces parties ne peut.étre effectué sans risquer de pro

L'epsai de 28 jours (voir 9.9) est considéré comme suffisantpour contréler indirectement le compor
b Augune valeur n'est spécifiée pour les parties autres qué.celles indiquées dans le tableau, mais les
adjpcentes en matériau isolant ne doivent pas étre endommagées et le fonctionnement du DPE ne dpit pas
4 Dep valeurs plus élevées sont admises pour les*bornes pour conducteurs internes a I'équipement dans

le DPE est destiné a étre installé. Les informations correspondant a ces valeurs doivent étre commun

€ Popr d'autres valeurs de T I'échauffement admissible peut étre déterminé par interpolation entre les

oquer

ement

barties

lequel
quées

aleurs

La conformité est vérifiee par les essais de 9.8.

8.3.2 Température de I'air ambiant

Les i
tempéfrature de I'air ambiant reste dans les limites indiquées en 7.2.2.

mites d'échauffement indiquées dans le Tableau 8 sont seulement applicableq si

8.4 Propriétés diélectriques

8.4.1 Rigidité diélectrique a fréquence industrielle

Les DPE doivent avoir des propriétés diélectriques a fréquence industrielle appropriées.

La conformité est vérifiée par les essais de 9.7.1, 9.7.2 et 9.7.3, avec des échantillons a I'état

neuf.

Apres la vérification des performances électriques de 9.11, les DPE doivent supporter I'essai
de 9.7.3, mais sous une tension d'essai égale a 0,75 fois la tension indiquée en 9.7.5 et sans

avoir subi le traitement préalable a I'humidité de 9.7.1.
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8.4.2 Distances d'isolement pour la coordination de I'isolement

Les distances d'isolement doivent satisfaire aux exigences de la coordination de l'isolement.

La conformité doit étre vérifiée par mesurage des distances d'isolement comme spécifié en
8.1.3 ou par l'essai de tenue aux tensions de choc de 9.7.6.

Des exigences pour l'aptitude au sectionnement des DPE aptes au sectionnement sont
données en K.8.4.2.

8.5 Conditions de manceuvre automatique

8.5.1 Zone temps-courant normale

La zope de fonctionnement (voir 3.9.4) est définie a partir des informations dennées |par le
constructeur dans son catalogue (voir Annexe A). Les conditions de référence sont [celles
spéciflées en 9.2.

NOTE 1 La caractéristique de déclenchement d'un DPE est destinée a assurer, sans,déclenchement prématuré,
une profection adéquate de I'équipement.

La zome de fonctionnement d'un DPE doit étre indiquée pour un'\DPE, sans enveloppe, monté
en air[calme.

NOTE 4 La zone de fonctionnement d'un DPE peut étre affectée/par des conditions de températur¢ et de
montagp différentes de celles qui sont indiquées (type d'enveloppe groupement de plusieurs DPE dans un¢ méme
envelofpe, etc.).

Le copstructeur doit étre en mesure de donnerxles caractéristiques pour des tempérptures
ambiantes spécifiées différentes de la température ambiante de référence normdgle de
(23 £ 2)°C, et de donner des informations sur la variation de la caractéristiqlie de
déclenchement du fait des écarts par _-fapport aux autres conditions de référencg¢ (par
exemple, montage dans des plans autres‘que verticaux).

Une r¢présentation de la zone de fonctionnement est donnée par la Figure A.1. Pour up DPE
a dédlenchement thermique,<magnétothermique, magnétiqgue ou magnétohydrauliqle, le
constructeur doit indiquer les\valeurs suivantes:

— leg courants d’essai-indiqués dans le Tableau 9, comme multiple du courant assigné
- leg temps (tq, t,, t3,1,) indiqués dans le Tableau 9, le cas échéant.

Tapleau 9 — Caractéristiques de fonctionnement temps-courant

Codrant'diessai Conditions initiales Temps, t Résultat exigé
|nt Etat froid @ 1h Non-déclenchement
I Immédiatement apres <1lh Déclenchement
I'essai de non-déclenchement
21, Etat froid 2 t<t<t, Déclenchement
61, Etat froid a t,<t<t, Déclenchement
Lo Etat froid 2 0,1s Non-déclenchement
1 Etat froid @ <0,1s Déclenchement

a8 Le terme "état froid" signifie sans charge préalable (voir Annexe A).

NOTE 3 Pour les DPE de type électronique hybride, les valeurs sont a I'étude.
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