INTERNATIONAL

ISO

STANDARD 10924-1

Second edition
2016-04-01

p)

Road vehicles — Circuit bréakers —

Part 1:

Definitions and general test
requirements

Véhicules routiers — Coupe-circuits —

Partie 1: Définitions et'exigences d’essais générales

Reference number

— TR — 1SO 10924-1:2016(E)

ISO

S —

© IS0 2016


https://standardsiso.com/api/?name=ad4dcedc121cb634caea0f7d8ff8dc7a

ISO 10924-1:2016(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2016, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

WwWw.iso.org

ii © ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=ad4dcedc121cb634caea0f7d8ff8dc7a

1SO 10924-1:2016(E)

Contents Page
FOT@WOT .........oocccc e85 55858555555855 8 5555 \%
1 SCOPI ... 1
2 NOIIMALIVE FEERIEIICES ............oo e 1
3 Terms and defiMitIONS ... 1
4 Marking, labelling and cOloUr COAINEG .................i e 5
5 TCDtD ‘llld L 3 Cl,lll;l Clllcllt) 5
5.1 (CT3 1T=) - 5
5.1.1  General test conditions 5
5.1.2  General performance requirements 6
5.2 VOIAZE AIOP ..ottt 6
52,1 PUIPOSE e b 6
5.2.2 TS e QQ) 6
5.2.3  ReQUITEMENT ... e 6
5.3 Maximum housing temperature O 6
5.3.1  PUIPOSE .. 6
53.2  Test..... 6
5.3.3  Requirement... 6
5.4 Environmental conditions. Q / 7
54.1 Purpose\ .......................................................................................................... 7
5.4.2 Mechanical loads......occciicen S\\) ............................................................................................................ 7
5.4.3 Climatic loads...... 7
54.4  Chemical loads.. w7
5.5 Operating time rating...... w7
55.1  Purpose.... 7
552  TeStun 8
5.5.3  REQUITEIMENT ..ot feci it 8
5.6  Current steps ... a0 8
5.6.1  Purpose.. 8
5.6.2  Test 8
5.6.3  Requi 8
5.7 No current t 8
571 P se .8
LT X OSSR R IO 8
5.7.3 C.)%quirement ....................................................................................................................................................................... 9
58 A te breaking capacity .. .9
PUTPOSE st e 9
BL2 TS e 9
% 5.8.3  Requirement. 9
/63‘ Breaking capacity ......... 9
% 5.9.1 Purpose....... 9
59.2  TeStun
5.9.3 Requirement
5.10  Strength of tIMUNALS ...
5.10.T  PUTPOSE et
5.10.2 TeSt.
5.10.3 Requirement.
5.11 Endurance........
5.11.1 Purpose..
511.2 Test.
5.11.3 Requirement
512 DiIeleCtriC STI@IMGTN. ...t
5.12.1 Purpose
5 12,2 TSt

© 1S0 2016 - All rights reserved iii


https://standardsiso.com/api/?name=ad4dcedc121cb634caea0f7d8ff8dc7a

ISO 10924-1:2016(E)

5.12.3 Requirement

Annex A (informative) CYCHNEG PIOFIlES ...t 13

Annex B (informative) T@ST CITCUT ...t 15

iv © ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=ad4dcedc121cb634caea0f7d8ff8dc7a

1SO 10924-1:2016(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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procedures used to develop this document and those intended for its further maint
Cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria nee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this document'may be the
ent rights. ISO shall not be held responsible for identifying any or all such patent rights
patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents)-

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation on the meaning of ISO specific terms and expressions related to
pssment, as well as information about ISO’s adherence to the WTO principles in thg
riers to Trade (TBT) see the following URL: Forewerd - Supplementary information.

committee responsible for this document is ISQ/TC 22, Road vehicles, Subcommittee SC 3]
electronic components and general system aspects.

5 second edition cancels and replaces)the first edition (ISO 10924-1:2009), which

10924 consists of the following parts, under the general title Road vehicles — Circuit bred
Part 1: Definitions and genéral test requirements

Part 2: User’s guide

Part 3: Miniature cit¢uit breakers with tabs (Blade type), Form CB11
Part 4: Mediwin circuit breakers with tabs (Blade type), Form CB15

Part 5: Gircuit breakers with bolt with rated voltage of 450 V
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Road vehicles — Circuit breakers —

Part 1:
Definitions and general test requirements
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Scope

5 part of ISO 10924 defines terms and specifies general test requirements for circuit b
in road vehicles with a nominal voltage of 12 V d.c., 24 V d.c, 48 V d.c. and 450 Vird.c.

5 part of ISO 10924 is intended to be used in conjunction with other parts of 1SO
hbering of its clauses corresponds to that of this part of ISO 10924 whose requirg

5 part of ISO 10924 is not applicable to circuit breaker holders, (electrical centres or fu
d in vehicles.
Normative references

following documents, in whole or in part, are normatively referenced in this documsg

6722-1, Road vehicles — 60 V and 600 V single-core cables — Part 1: Dimensions, test m
Liirements for copper conductor cables

8820-1, Road vehicles — Fuse-links.= Part 1: Definitions and general test requirements

8820-3, Road vehicles — Fuse-links — Part 3: Fuse-links with tabs (blade type) Type C (me
igh current) and Type F (miniature)

16750-1, Road vehicles’ — Environmental conditions and testing for electrical and
fpment — Part 1: General

16750-3, Roadvehicles — Environmental conditions and testing for electrical and
fpment — Part 3/ Mechanical loads

167504,)'Road vehicles — Environmental conditions and testing for electrical and
pment— Part 4: Climatic loads

16750-5, Road vehicles — Environmental conditions and testing for electrical and

~eakers for

10924. The
ments are

ce-holders)

nt and are

spensable for its application. For dated references, only the edition cited applies. F¢r undated
rences, the latest edition of the referenced document (including any amendments) appligs.

[77)

ethods and

ium), Type

electronic

electronic

electronic

electronic

equ

pment — rart 5. Lnemicdl loads

IEC 60068-2-70, Environmental testing — Part 2: Tests — Test Xb: Abrasion of markings and letterings
caused by rubbing of fingers and hands

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 16750-1, ISO 8820-1 and the
following apply.

© ISO 2016 - All rights reserved
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3.1

absolute breaking capacity
value of prospective breaking current that a circuit breaker is capable of breaking at least once at Usmax

under pres

3.2

cribed conditions of use and behaviour

breaking capacity

Ig

value of prospective breaking current a circuit breaker is capable of breaking several times at Usmax

under pres

cribed conditions of use and behaviour

3.3

circuit br
overcurrey
electric cu

Note 1 to entry: The test fixture for the circuit breaker may be identical to the test fixture-as,described in
appropriatipart of ISO 8820; however, some circuit breaker designs do not require a separate’test fixture as
cables are dfirectly connected to the circuit breaker terminals.

3.4 Circuyit breaker components

341

housing
electrically
breaker (3.

3.4.2
terminal
part of the

3.4.3

time delay
active part
the case of

3.5 Circuit breaker features

3.5.1

reset mec]
provides a
overcurrer|

3.5.2
snap-actic
ensures th

xlaker

t protection device that mechanically interrupts the circuit reversibly, responsivg
rent

non-conductive mechanical support for conductive afid hon-conductive parts of the cin
B)

circuit breaker (3.3) which makes the electrical connection in the electrical circuit

ed element
that acts depending on the current and causes the reversible interruption of the circu
an overcurrent

hanism
user interfaeé\in a manual reset circuit breaker (3.3) for resetting the device aftef
t condition

n méchanism
ht-the contact closing speed by mechanical reset is independent of the speed of operatio

to

the
the

cuit

an

the reset meckanism {3.5.1)

3.5.3
switching

mechanism

provides the ability to switch off the circuit breaker (3.3) by mechanical means

3.5.4

trip mechanism
comprises a time delayed actuator and mechanical components

3.5.4.1
cycling tri

p free

circuit breaker mechanism that cycles to open and close the contact(s) repeatedly if the actuator is
maintained in the “ON” position in case of overcurrent

© ISO 2016 - All rights rese
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4.2

fully trip free
circuit breaker mechanism that will cause the moving contact(s) to open and remain open, even if the
actuator is maintained in the “ON” position in case of overcurrent

3.5

5

trip free mechanism
prevents the switching mechanism (3.5.3) from being defeated by forcibly holding the actuator “ON”

pos

3.6
3.6

typle I - automatic reset

pro
req

3.6

type Il - electrically reset

has

upan the time delayed element (3.4.3) of the circuit breaker (3.3) to Keep it from reversing
eledtrical system voltage and a small current flow (<1,0 A) is ayailable, reset function is ac
by lemoving all electrical power supplied to the circuit breakef until the internal thermal eld
down and returns to its conductive position

3.6

typee III - manual reset
confains a reset mechanism (3.5.1) that the user is required to operate manually for reversal
intgrruption

3.6

typle IV - switchable

me

maijntenance

3.7
die

strgngth measured between specified measuring points, as shown in the appropriat

ISO
3.8

norhinal voltage

Un

voltfage valuevised to describe the electrical system of a vehicle

[SO
3.9

ition, i.e. cannot be held closed against an overload

Ci Hhroaakor funaoac

rclL
CITCUITOTCOIRCT Cy pPeo

1

vides the reversal of an overcurrent condition after a cool-down period without.any man
1ired by a user

2

a secondary heating circuit which, after an overcurrent conditiomoccurs, creates heat

3

4

hanism like type Il additionallyicapable of being switched off manually for user

ectric strength

10924, at a specified,voltage without flash-over

URCE:'ISO 16750-1:2006, 3.1]

1al activity

internally
as long as
omplished
ment cools

of a circuit

testing or

¢ parts of

operating time
time between the application of an overcurrent and the moment when the current drops below a value
as specified in the appropriate part of ISO 8820

[SO

URCE: [SO 8820-1:2014, 3.7]

3.10
operating time rating

ope

[SO

©IS

rating time (3.9), as a function of the current under defined test conditions

URCE: ISO 8820-1:2014, 3.8]

02016 - All rights reserved
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3.11

prospective current

Ip

current, which would flow in a circuit, if the circuit breaker (3.3) would be replaced by a conductor with
negligible impedance

Note 1 to entry: See Figure B.1.

3.12

rated current

Ir

current usg¢d for identifying the circuit breaker (3.3), according to specified tests

Note 1 to enftry: The continuous current can be lower than the rated current.

3.13
rated voltage
Ur
maximum pupply voltage for which the circuit breaker is designed

[SOURCE: ISO 8820-1:2014, 3.10]

3.14
rerating factor
correction|factor of rated current (3.14) that consider fluctuations inYambient temperature

3.15
resetting {ime
time elaps¢d between a circuit breaker (3.3) tripping due to-an overcurrent and subsequently reaching
the ability pf the circuit breaker to be reset

3.16
selectivity
primary inferruption of the circuit breaker (3.:3)placed closest to faulty section

3.17
supply voltage maximum

Usmax
highest supply voltage in the specified supply voltage range of the DUT performing class A

[SOURCE: ISO 16750-1:2006,'3:4]

3.18
time constant
time requifed for a‘physical quantity to rise from 0 to 1 - 1/e (that id 63,2 %) of its final steady value
when it vafies with time, ¢, as 1 - 1-kt

Note 1 to entry2The continuous current is lower than the rated current (3.14).

[SOURCE: ISO 8820-1:2014, 3.13]

3.19
test voltage
voltage(s) applied to the DUT during a test

[SOURCE: ISO 16750-1:2006, 3.7]

4 © IS0 2016 - All rights reserved
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3.20
voltage drop
Up

VO

Itage measured between specified measuring points at a specified current

[SOURCE: ISO 8820-1:2014, 3.14]

4

Marking, labelling and colour coding

The circuit breakers shall be permanently marked with the following to be externally visible:

5.1 General

5.1J1 General test conditions

If npt otherwise specified, all tests shall be perfermed at room temperature (RT) (23 +5) °C ¢
humidity (RH) of 45 % to 75 % (standard condition).

At
sh

durjng the tests are allowed.
All glectrical measurement eguipment shall have a tolerance of less than +2 %.
Mount the circuit breaker.in-a test fixture (holder) as specified in the applicable part of ISO 1

Forlappropriate cable'sizes, see the applicable part of ISO 10924.

Te

Connectionsshall be made to the circuit breaker with copper cables according to [SO 6722-1
length between the test fixture and the rest of the test set-up shall be (500 + 50) mm, if not

supply voltage maximum (Uspax) in (V);
colour coding;
manufacturer’s name, trademark and/or symbol;

part no. or identification.

Tests and requirements

the beginning of the electrical tests,.a.direct current shall be fixed at the rated value. T
all be measured with an appropriate method. If not otherwise specified, no further a

perature measurements shall be performed at no forced air flow.

rated current (/) in Ampere (A), the value of the rated current (/r) without unit is acce}Jted;

tarelative

Nis current
justments

0924.

. The cable
otherwise

ppropriate

part of ISO 10924. Use a current as specified in the appropriate part of ISO 10924 for this measurement.
For the used voltages, see Table 1.

© ISO 2016 - All rights reserved
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Table 1 — Supply voltage maximum (Uspyx)

Nominal voltage Supply voltage maximum
(UN) (U Smax)
\ \
12 16
24 32
48 58
450 480

5.1.2 Geperal performance requirements

— Marki
Colour
After t

Manua

5.2 Volt

t[‘g and/or labelling shall remain legible.

coding shall remain recognizable.
esting, the circuit breaker shall be removable from the test fixture by itsiintended methd

| and switchable circuit breakers shall provide visible evidence of the switching status.

hge drop

5.2.1 Pufrpose

This test i
temperatu

5.2.2 Te

If not othe}
points shoy
more than

5.2.3 Re

The maxinj

5.3 Max

s to define and measure the energy consumptioniof the circuit breaker which cre
e rise.

5t
wise specified, this test shall be perforined at Ir. The voltage drop shall be measured af]
2 % within a 10 min period.

quirement

um voltage drop shall not exceed the values as shown in the applicable parts of ISO 1092

imum housing temperature

5.3.1 Pufrpose

This test ig

5.3.2 Te

t

T

to evaluate the circuit breaker’s maximum surface temperature during normal operatioh.

d.

htes

the

vn in the applicable part of ISO 882 after the value of the measured voltage has not changed

=

Subject the circuit breaker to Ir and measure the housing temperature by using a thermocouple attached
to the hottest point of the housing. After the current has been flowing for a minimum of 15 min and
the measurement has been stabilized, record the maximum housing temperature. A measurement is
considered to be stabilized when three successive records, taken in intervals of 10 % of the previously
elapsed duration of the test, but not less than 10 min intervals, advise no change.

5.3.3 Re

quirement

Maximum housing temperature shall be less than 95 °C.

© ISO 2016 - All rights reserved
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Environmental conditions

5.4.1 Purpose

These tests (mechanical and climatic loads) are to evaluate the circuit breakers’ ability to function
under environmental stresses.

5.4.2 Mechanical loads

5.4

If m
be 4

NOTI

5.4
Aftq

5.4

5.4

If cl
agr

5.4

After a minimum of ten cycles, the.citcuit breaker shall meet the requirements as shc
applicable parts of ISO 10924. Test methods and the definition of cycles are specified in the

par

5.4

5.4

If chemical load tests are required, appropriate tests condition, procedures and performan

cho

manufacturérand vehicle manufacturer.

5.4

2.1 Test

echanical load tests are required, appropriate tests shall be chosen from ISO 16750-3,wh

greed upon between circuit breaker manufacturer and vehicle manufacturer.
E The rating values have to be taken into account.
2.2 Requirement

3 Climatic loads

3.1 Test

imatic load tests are required, appropriate tests;shall be chosen from ISO 16750-4, which
bed upon between circuit breaker manufacturér and vehicle manufacturer.

3.2 Requirement

Es of ISO 16750-4.
4 Chemical loads

4.1 Test

sen from [EC60068-2-70 and ISO 16750-5, which have to be agreed upon between circ

4,2 '‘Requirement

ich have to

br the mechanical load tests, the circuit breaker shall meet the requirements as sh¢wn in the
applicable parts of ISO 10924.

have to be

wn in the
applicable

ce shall be
1it breaker

After the test, the marking of the circuit breaker shall remain legible and colour coding shall remain
recognizable.

5.5

Operating time rating

5.5.1 Purpose

This test is to evaluate the circuit breaker’s ability to function when subjected to electrical overloads.

©IS
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5.5.2 Test

The test fixture and circuit breaker shall be stabilized at RT before each test. The power supply shall be
adjusted to the test current (multiple rated current) as specified in the applicable parts of ISO 10924.
Then, the test currents shall be applied to the circuit breaker. A measurement is considered to be
stabilized when three successive records, taken in intervals of 10 % of the previously elapsed duration
of the test, but not less than 10 min intervals, advise no change.

The test voltage shall not exceed the supply voltage maximum of the circuit breaker.

NOTE Electrically reset circuit breakers (Type II) have a holding current after activation.

5.5.3 Regquirement

The operafling time of the circuit breaker shall be within the limits as shown in the applicablée par{s of
1SO 10924.

5.6 Current steps

5.6.1 Pufrpose

This test i to evaluate the circuit breaker’s ability to withstand the heating due to prolonged low lgvel
overloads.

5.6.2 Tept

T

First, a cuirent equivalent in value to the rating of the circuit breaker under test shall be applied for
duration of 5 min. Then, the current shall be sequentially increased in steps of 2,5 % of the cirfuit
breaker rating in 5 min intervals until the circuit breaker trips.

5.6.3 Rejguirement

After the cprrent step test, the current through the circuit breaker shall not exceed the value specified
in the apprpriate part of ISO 10924 at thé supply voltage maximum, Usmax. The circuit breaker shall be
removable(from the test fixture by itsintended method after returning to RT. The devices subjectef to
the current step test shall additionally’be subjected to operating time rating test as described in 5.3.2.

5.7 No qurrent trip and.reset temperature

5.7.1 Pufrpose

This test i to evaluate the circuit breaker’s design variations and ambient temperature compensatjon.

5.7.2 Test

T

The circuit breaker shall be placed into a climate chamber for 30 min at a temperature as follows:
— forrated current of 10 A and less: 72 + 2 °C;
— for rated current above 10 A: 102 + 2 °C.

After the 30 min, the temperature shall be raised at a rate not exceeding 1 °C/min and the temperature
at which the circuit breaker opens shall be recorded. After the circuit breaker has opened, the
temperature at a rate not exceeding 1 °C/min shall be decreased and the temperature at which the
circuit breaker closes shall be recorded. If more than one circuit breaker is tested at one time, they shall
all open before the temperature is decreased.

If a circuit breaker does not trip up to a maximum ambient temperature depending on the plastic
material, but not less than 180 °C, the test shall be terminated. In this case, the circuit breaker shall be

8 © IS0 2016 - All rights reserved
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loaded with two times rated current. Once the circuit breaker has opened, the temperature at a rate not
exceeding 1 °C/min shall be decreased and the temperature at which the circuit breaker closes shall
be recorded. For type III/IV circuit breakers, activate the reset mechanism once per minute until the
breaker recloses.

5.7.3 Requirement

Circuit breakers rated 10 A or less shall not open at less than 82 °C and shall reclose before the
temperature is below 70 °C. Circuit breakers rated greater than 10 A shall not open at less than 112 °C
and shall reclose before the temperature is below 70 °C.

5.8 Absolute breaking capacity

5.8]1 Purpose

Thif test is to evaluate the circuit breaker’s ability to withstand the absolute bredking current.

5.8]2 Test

Thetest circuit shall be in accordance with Figure B.1. A short circuitline or a dummy shall bg connected
at point SL. The switch SW shall be closed and the d.c. current adjusted. The time constant of the circuit
shall be adjusted with the variable resistor R and/or the inductor L to achieve the prospectjve current

+5

Ip With a tolerance of 0

% and a time constant of (2,0 £.0,5) ms, as specified in the appropriate part

of I$0 10924. The voltage at the source Q shall be Uspak [+()2] V. Then the switch SW shall be ¢pened and
the[short circuit line or dummy removed.

The circuit breaker under test shall be inserted at point C1/C2. After interruption, Usmax fof 30 s shall
be held at type Il and type IV circuit breakers only. For type I and type II circuit breakers, the hold time
sha|l be long enough to see the voltage.inthe test circuit rise to Usmax.

5.8/3 Requirement

The following conditions shallnot occur during the test:

— |permanent arcing;

— |no breakage ofthe circuit breaker casing shall be apparent;
— |welding ofithe contacts and/or terminals.

After the test, the circuit breaker shall meet the requirements as specified in the appropriate part of
[SO|10924 and the circuit breaker shall be removable from the test fixture by its intended mgthod.

It sitattbeacceptable; if the Tesuitsof the breaking capacity testare suct, that the device is rendered
inoperable, but is otherwise intact as described in the appropriate part of ISO 10924.

5.9 Breaking capacity

5.9.1 Purpose

This test is to evaluate the circuit breakers ability to withstand the breaking current and remain
functional after 1 1/2 cycles, and non-functional (fail-safe) after additional cycles at breaking current.

© IS0 2016 - All rights reserved 9
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5.9.2 Test

The test circuit shall be in accordance with Figure B.1. A short circuit line or a dummy shall be connected
at point SL. The switch SW shall be closed and the d.c. current adjusted. The time constant of the circuit
shall be adjusted with the variable resistor R and/or the inductor L to achieve the prospective current

+5

o | % and a time constant of (2,0 + 0,5) ms as specified in the appropriate part of

Ip with a tolerance of

ISO 10924. The voltage at the source Q shall be Uspax [+02] V. Then, the switch SW shall be opened and

the short circuit line or dummy removed.

The circuitfbreaker under test shall be inserted at point C1/C2. After each interruption, a minimum/idle
time of 3 mfin is required before the start of the next cycle. The test current shall be applied for atleast| 1 s.

Circuit brepkers shall be subjected to 1 1/2 cycles of breaking current as specified in appropriate part
of ISO 10924 and the diagram as shown in Figure A.3.

After the fqumber of cycles as specified below, the circuit breaker shall be subjected to 70 % I for
30 min without tripping.

— Type l|circuit breakers
The cifcuit breaker shall be cycled for 30 min or up to its failure.
— Type Il circuit breaker

As the|circuit breaker does not reset after 1/2 cycle due-to'the normal operation, the power shall
be renjoved to allow the circuit breaker to reset. The t&st shall proceed with the voltage drop fest.
Followjing the voltage drop test, the operating time-rating test at 200 % IR shall be performed. [The
circuitibreaker shall be subjected to 100 cycles oriip to its failure.

— Type Illl and IV circuit breaker

The cifcuit breaker shall be subjected to~100 cycles or up to its failure.

5.9.3 Regquirement

The follow|ng conditions shall not'oocur during the test:

— permajent arcing;

— no brepkage of the citcuit breaker casing shall be apparent;
— welding of the confacts and/or terminals.

After this fest, the'circuit breaker shall meet the subsequent tests as specified in the appropriate part
of ISO 10924-and the circuit breaker shall be removable from the test fixture by its intended methodl.

It shall be acceptable, if the results of the breaking capacity test are such, that the device is rendered
inoperable, but is otherwise intact as described in the appropriate part of ISO 10924.

5.10 Strength of terminals

5.10.1 Purpose

This test is to evaluate the circuit breaker’s ability to withstand mechanical stress during insertion and
removal.
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5.10.2 Test

Forces shall be applied to the terminals of the circuit breaker as specified in the appropriate part of

ISO

10924.

5.10.3 Requirement

See

5.1

5.1
Thi

5.1

Thd

cyc
and

[SO 8820-3.

1 Endurance

1.1 Purpose

5 test is to evaluate the circuit breakers ability to withstand a normal cycling during its 1

1.2 Test

test shall be performed at Usmax [+02] V with a (2,0 = 0,5) ms time ¢onstant. Test seq

ing profiles are shown in the applicable parts of ISO 10924. Perform this test at standard|
ambient temperature as specified in the appropriate part of1S0'10924.

Type I circuit breakers

A multiple Ir shall be applied to the circuit breaker for a length of time allowing

Type II circuit breakers

A multiple IR shall be applied to the circuit breaker for the numbers of cycles as spec

interruptions are possible with this‘type of CB and allowed during this time. The res
shall be long enough for the circuit breaker to reclose the circuit. At the last cycle, the @
remain on at a voltage level 0f 0,94 Usyax for a period of 12 h. After 12 h, the circuit breal
switched off to cool down te\reclose the circuit. After that, the test shall be repeated as s
the appropriate part of 1SO’10924. See Figure A.2 for the cycling profile.

Type III circuit breakers

A multiple Ir shall be applied to the circuit breaker for numbers of cycles as speci
appropriate-part of ISO 10924 utilizing the reset mechanism on the circuit breaker. See
for the cycling profile.

Type IV-circuit breakers

The circuit breaker shall be mechanically cycled utilizing the trip mechanism and sul

lences and

conditions

it to cycle

continuously as specified in the appropriate part.of1SO 10924. See Figure A.1 for the cycling profile.

fied in the

appropriate part of ISO 10924. The ‘test current shall be applied for 60 s each cycle. Multiple

ptting time
ircuit shall
ker shall be
pecified in

fied in the
Figure A.1

bsequently,

the Teset ecarnisIT for mumbers of Tycles a5 specitied i tire appropriate partof 1SOt

Ig shall be applied to the circuit breaker. See Figure A.1 for the cycling profile.

5.11.3 Requirement

0924 while

After the test, the current through the circuit breaker shall not exceed the value as specified in the

app

ropriate part of ISO 10924 at the rated voltage. The following shall not occur:
permanent arcing;
ruptures to the external surfaces shall not be visible to the naked eye;

welding together of the contacts or terminals;
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