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1. FOREWORD

This report summarizes the results of the SQO-EM9 Round 10 proficiency testing program
on the verification of compliance of circuit-breakers with operational characteristics. This
program is carried out under a simultaneous participation format, according to the A.3.1
classification of the ISO 17043 standard (“Model 2 - Figure A.1”).

South Quality conducted the testing program from September to November 2025. The aim
of the program was to assess the ability of laboratories to competently perform the

nominated tests.

2. ORGANIZATION

Program Coordinator:
Assistant Technician:
Statistic:

Supervision:

3. OBJECTIVE

Eng. Esteban Di Marco
Valentyn Kravchenko
Lic. Manuel Tozaki

Eng. Emiliano Medina

The objective of this proficiency testing program is to determine of compliance with operational
characteristics using the following standard:

Standard

Tests

IEC 60898-1: 2015 + AMD1: 2019 Test sequence according Table C.1

To verify this, batches of circuit-breakers have been selected.

Participants in this program have not been informed in advance about the expected values,
ranges, or behavior of the samples provided.
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4. PARTICIPANTS

In the present round, 19 companies have participated with the following details:

CODE Country ISO 17025 accredited Results delivered
o1 Pakistan No No
02 France Yes Yes
03 Colombia No Yes
04 Malaysia Yes Yes
05 Spain Yes Yes
06 ltaly Yes Yes
07 Brazil Yes No
08 Portugal Yes Yes
09 Argentina Yes Yes
10 England Yes Yes
1 Germany Yes Yes
12 Australia Yes Yes
13 Hong Kong No Yes
14 Mexico Yes No
15 Mexico Yes Yes
16 Chile Yes No
17 Peru No No
18 Canada Yes Yes
19 Tlrkiye Yes Yes M

M The participant enrolled only in the following test sequence: A1+ A2 +B+C
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5. HOMOGENEITY

A homogeneity study was conducted to verify the compliance of the samples with the
requirements of the IEC 60898-1 standard, utilizing an ISO 17025 accredited laboratory.

Three batches of 70 units of various circuit breakers were prepared and tested to assess the
homogeneity of the results.

The control process followed ISO 33405: 2024, clauses 7.41.1/ 7.4.1.2. Stratified random
sampling was applied, and the samples were selected using random-number-generation

software.

The results of these tests are presented below:

Size of each batch: 800 units

Tested samples from each batch: 70 units

IEC 60898-1 SAME RESULTS IN THE SAMPLES TESTED
TEST SEQUENCE CLAUSE / SUBCLAUSE BATCH No LEM4157 BATCH No LEM4158 BATCH No LEM4159
6 YES YES NO
8.11 YES YES YES
8.1.2 YES YES YES
9.3 YES YES YES
8.13 YES YES YES
Al 9.4 YES YES YES
9.5 YES YES YES
9.6 YES YES YES
8.13 YES YES YES
9.14 YES YES YES
9.16 YES YES YES
A2 9.15 YES YES YES
9754 YES YES YES
9.71 YES YES YES
972 YES YES YES
B 973 YES YES YES
9.75.2 YES YES YES
9.8 YES YES YES
9.9 YES YES YES
o.M YES YES NO
& 9.12.11.21 YES YES YES
9.12.12 YES YES YES
9.12.11.2.2 YES YES YES
Cc2
9.12.12 YES YES YES
DSQ-015 - REV 08 - SQO-EM9 R10 FR 11495-05 5of 33



IEC 60898-1 SAME RESULTS IN THE SAMPLES TESTED
TEST SEQUENCE CLAUSE / SUBCLAUSE BATCH No LEM4157 BATCH No LEM4158 BATCH No LEM4159
DO 9.1 YES YES NO
9.13 NO YES NO
D1 9.12.11.3 YES YES NO
9.12.12 YES YES YES
9.12.11.4.2 YES YES YES
E1
9.12.12 YES YES YES

Samples for this program are taken from the selected batch identified as LEM4158.

The analysis of the test data indicated that the selected samples exhibited sufficient
homogeneity for the program. Therefore, the results of participants identified as outliers
cannot be attributed to sample variability

6. SAMPLE INFORMATION

7.

The following samples were sent to be testing (Participant Code 05):

Batch: LEM4158

Sample ID: 05

Circuit-breaker - 1x25A - 240/415V - 50/60 Hz - 35 units
Characteristics: Trademark: SICA
Model: 782125

IMAGES

SAMPLES

ISR R D B T

SOUTH
QUALITY

i PROFICIENCY TESTING PROVIDER

IEC 60898 2|

Program: SQO-EM9 R10  Client: E455
Batch: LEM4158 ID: 05

L L N s T
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SAMPLES

b SRS s b g e v

8. ASSIGNED VALUES

The assigned values are obtained from the results reported by all participants (Consensus
values).

9. STATISTICS

The results must be treated as qualitative.

For qualitative results, the comparison will be made directly against the assigned values, so
any difference will be evaluated as Unsatisfactory.

DSQ-015 -REV 08 - SQO-EM9 R10 FR 11495-05 7 of 33




10. PARTICIPANT’ RESULTS

Test Clause / LABORATORY CODE CONSENSUS
sequence Subelause 02 03 04 05 06 o8 09 10 1" 12 13 15 18 19 VALUE

6 P P P B P P P P P P P P P P P

8.11 P P P P P P P P P P P P P P P

8.1.2 P P P P P P P P P P P P P P P

9.3 P P P P P P P P P P P P P P P

8.1.3 P P P P P P P P P P P P P P P
8.1.6 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

A1

9.4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

9.5 P P P P P P P P P P P P P P P

9.6 P P P P P P P P P P - P P P P

813 P P P P P P P P P P P P P P P

9.14 P P P P P P P P P P P P P P P

9.16 P P P P P P P P P P P P P P P

A2 9.15 F - F F F F F F F F F F F F F

9.754 P P P P P P P P P P P P P P P

9.71 P P P P P P P P P P P P P P P

9.7.2 P P P P P P P P P P P P P P P

9.7.3 P P P P P P P P P P P P P P P

B

9.7.4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

9.7.5.2 P P P P P P P P P P P P P P P

9.8 P P P P P P P P P P P P P P P

9.9 P P P N/V P P P P P P P P P P P

DSQ-015 -REV 08 - SQO-EM9 R10 FR 11495-05 8 of 33



Test Clause / LABORATORY CODE CONSENSUS
sequence | Subclause 02 03 04 05 06 08 09 10 1 12 13 15 18 19 VALUE
9.11 F F F F F F F F F F F F F F
c1 9.12.11.2.1 P P P P P P P P P P P P P P P
9.12.12 P P P P P P P P P P P P P P P
9.12.11.2.2 F F F F F F F F F F F F F F
c2
9.12.12 P P P P P P P P P P P P P P P
DO 9.10 F F F F F F F F F F F F F ; F
D1 9.12.113 F F F F F F F F F F F F F - F
9.12.12 F F F F F F F F F F F F F ; F
9.12.11.4.2 F F F F F F F F F F F F F ; F
E1
9.12.12 P P P P P P P P P P P P P ; P
9.12.11.4.3 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A ; N/A
E2
9.12.12 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A ; N/A
9.12.11.4.4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A ; N/A
E3
9.12.12 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A ; N/A
References:
P: PASS
F FAIL
N/A: NOT APPLICABLE
NAV: NOT VERIFIED
DSQ-015 - REV 08 - SQO-EM9 R10 FR 11495-05 90f 33



11. EVALUATION OF PERFORMANCE

Laboratory Code 01: The laboratory has not sent the results before the deadline.

Laboratory Code 02: The laboratory obtained SATISFACTORY results in the verification of
all tests.

Laboratory Code 03: The laboratory obtained an UNSATISFACTORY result in the
verification of clause 9.15.

Laboratory Code 04: The laboratory obtained SATISFACTORY results in the verification of
all tests.

Laboratory Code 05: The laboratory obtained SATISFACTORY results in the verification of
the tests performed.

Laboratory Code 06: The laboratory obtained SATISFACTORY results in the verification of
all tests.

Laboratory Code 07: The laboratory has not sent the results before the deadline.

Laboratory Code 08: The laboratory obtained an UNSATISFACTORY result in the
verification of clause 9.13.

Laboratory Code 09: The laboratory obtained an UNSATISFACTORY result in the
verification of clause 9.13.

Laboratory Code 10: The laboratory obtained SATISFACTORY results in the verification of
all tests.

Laboratory Code 11: The laboratory obtained SATISFACTORY results in the verification of
all tests.

Laboratory Code 12: The laboratory obtained SATISFACTORY results in the verification of
all tests.

Laboratory Code 13: The laboratory obtained an UNSATISFACTORY result in the verification
of clause 9.6.

Laboratory Code 14: The laboratory has not sent the results before the deadline.

Laboratory Code 15: The laboratory obtained SATISFACTORY results in the verification of
all tests.

DSQ-015 -REV 08 - SQO-EM9 R10 FR 11495-05 10 of 33




Laboratory Code 16: The laboratory has not sent the results before the deadline.

Laboratory Code 17: The laboratory has not sent the results before the deadline.

Laboratory Code 18: The laboratory obtained SATISFACTORY results in the verification of
all tests.

Laboratory Code 19: The laboratory has obtained UNSATISFACTORY results in the
verification of clauses 9.13 and 9.12.11.2.2.

12. CONCLUSIONS

The overall performance in this SQO-EM9 Round 10 program by the participating laboratories,
based on the expected results, is as follows:

- Participants Codes 02, 04, 05, 06, 10, 11, 12, 15 and 18 have obtained a SUFFICIENT
performance according to the expected results and should not take action;

- Participants Codes 03, 08, 09, 13, and 19 have obtained an INSUFFICIENT performance
in accordance with the expected results and must take action in the clauses where they
have obtained a different result than expected (See Appendix B).

The criteria used for evaluating the overall performance are as follows:

e SUFFICIENT performance: No unsatisfactory results obtained.

o INSUFFICIENT performance: An unsatisfactory result was obtained.

DSQ-015 -REV 08 - SQO-EM9 R10 FR 11495-05 11 of 33




APPENDIX A

A1 - PARTICIPANT DATA

Company:

Laborato
Country:

Client ID:

ry:

Contact person:

Centro de Ensayos, Innovacién y Servicios, S.L.
Laboratorio Eléctrico

Spain

E455

Rafael Martinez

Técnico Direccidn de Sistemas de Gestidn

calidad@ceis.es

A2 - INSTRUCTIONS

DSQ-015

-REV 08 -

INSTRUCTIONS

Circuit-breakers for overcurrent protection for
PROGRAM: household and similar installations
Circuit-breakers for AC operation

CODE: SQO-EM9
ROUND: 10
STANDARD: IEC 60898-1
COORDINATOR: Eng. Esteban Di Marco

( edimarco@ptsouthquality.com )

DS0-012 - REV 06 - 5Q0-FM3 R10 August 2025 1o0t3

SQO-EM9 R10 FR 11495-05

12 of 33


mailto:calidad@ceis.es

DSQ-015

1- General

This document serves as a guide for managing the results of the SQO-EM9 (Round 10} program.

2 - Standard

IEC 60898-1: 2015 + AMD 1: 2019

3 - Participant

CENTRO DE ENSAYOS, INNOVACION Y SERVICIOS, S.L.

Laboratorio Eléctrico el
4 - Tests involved
TEST
Complete standard
(Test sequences according Table C.1)
5 - Samples
CODE SAMPLE QUANTITY
LEM4158-05 Circuit-breaker - 1x25A - 240/415V - 50/60 Hz 35
6 - Notes

a} The deadline for the delivery of results is November 7, 2025.

b} The participant must submit the results using the usual report employed by their laboratory.
¢} The samples are to be handled as routine lab samples, with all testing, documentation, and

reporting adhering to IEC 60898-1.

d} Samples must be retained until the end of the program, which concludes with the submission of

the final report.

e} To review the results, test images would be appreciated. Images can be attached at the end of

this document or sent by email.

DSQ-012 -REV 06 - SQO-EM9 R10

-REV 08 - SQO-EM9 R10

August 2025

FR 11495-05
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A3 - PARTICIPANT RESULTS

Test Report issued under the responsibility of:

CEIS

TEST REPORT
IEC 60898-1
Circuit-breakers for over current protection for
household and similar installations

Part 1 - Circuit-breakers for a.c. operation

Report Number........ccccccvvnerrecmninnns : CEL 0824 25 1
Date of issue 07/11/2025
Total number of pages ........ccuceriuens 65
Name of Testing Laboratory CENTRO DE ENSAYOS INNOVACION Y SERVICIOS S.L.
preparing the Report .........ccceeuene : (CEISLAB)
Applicant’s name..........cccoeverennnnns : ONLY VALID FOR INTERCOMPARATION TEST PROPOUSE
(PT SOUTH QUALITY SAS)
AdAIESS ...ueeeeseeseeseessressssesssessessssens : m’m‘m o
Av. ﬁdltbyn 1200- g‘
mmmummm
www sicaelec com Lon ol ¥ s &
Test specification:
Standard e :  |EC 60898-1:2015, AMD1:2019
Test procedure.........coeeveeiemensanians : CBScheme
Non-standard test method .. N/A
Test Report Form No. ....... IEC60898_1E
Test Report Form(s) Originator....: DEKRA Certification B.V.
Master TRF ... :  Dated 2020-04-17

Copyright ® 2020 IEC System of Conformity Assessment Schemes for Electrotechnical
Equipment and Components (IECEE System). All rights reserved.

This publication may be reproduced in whole or in part for non-commercial purposes as long as the IECEE is acknowledged as
copyright owner and source of the material. IECEE takes no responsibility for and will not assume liability for damages resulting
from the reader's interpretation of the reproduced material due to its placement and context.

If this Test Report Form is used by non-IECEE members, the IECEE/IEC logo and the reference to the
CB Scheme procedure shall be removed.

This report is not valid as a CB Test Report unless signed by an approved CB Testing Laboratory
and appended to a CB Test Certificate issued by an NCB in accordance with IECEE 02.

General disclaimer:

The test results presented in this report relate only to the object tested.

This report shall not be reproduced, except in full, without the written approval of the Issuing CB Testing
Laboratory. The authenticity of this Test Report and its contents can be verified by contacting the NCB,
responsible for this Test Report.

DSQ-015 -REV 08 - SQO-EM9 R10 FR 11495-05 15 of 33




Page 2 of 65 CEL_0824.25_1

MCB 1P_C25A_240/415C_3000

Test item description..

Trade Mark(s} ... SICA |y
Manufacturer ...
ModelType reference 782125
Ratings ... 1P_25A_240/415C_C_3000A
Testing Lal i i testing d testing
[ [CB Testing Laboratory: CEISLAB

Cr. Vilaviciosa de Ocon a Méstoles, km 1,5, 28935
Mdstoles (Madrid) - Spain

Testing location/ address...

Tested by (name, function, signature) Jose L. Breficsa,
Technician

Check by (name, function, signature). Luis Sosa Lab
Manager

Approved by (name, function, signature)...: | Dominga Urquiza, —
Project Manager <\ _\};R

[ [Testing procedure: CTF Stage 1:

Testing location/ address...

Tested by (name, function, signature)........:

Approved by (name, function, signature)...: [

a |T&Inn procedure: CTF Stage 2:

Testing location/ address...

Tested by (name + signature)...

Witnessed by (name, function, signature)

Approved by {name, function, signature)...:

0 |Tesiinn procedure: CTF Stage 3:

O [Testing procedure: CTF Stage 4:

Testing location/ address...

Tested by (name, function, signature)....

Witnessed by (name, function, signature)

Approved by (name, function, signature)...:

Supervised by {name, function, signature) :

TRF No. IEC80895_1E

Page 4 of 65 CEL_0824.25_1

Copy of marking plate:
The artwork below may be only a draft. The use of certification marks on a product must be
authorized by the respective NCBs that own these marks.

TRF No. IEC80895_1E

DSQ-015 -REV 08 - SQO-EM9 R10

Page 3 of 65 CEL_0824.25_1

List of Attachments (including a total number of pages in each attachment):

Summary of testing:

Tests performed (name of test and test Testing location:
clause):

Summary of compliance with National Differences (List of countries addressed):

[ The product fulfils the requirements of insert standard number and edition and
delete the text in parenthesis, leave it blank or delete the whole sentence, if not applicable)

the of the systems used for the tests
(may be required by the product standard or client)

[ Internal procedure used for type testing through which traceability of the measuring
uncertainty has been established:
Procedure number, issue date and title:

Caloulations leading to the reported values are on file with the NCB and testing laberatory that conducted
the testing

[ Statement not required by the standard used for type testing

tNofe: Whhen IEC of statement
snoula be n

or tests. s

he
bah cases en ing

TRF No. IEC80895_1E

Page 5 of 65 CEL_0824 25 1
Test item particulars..
Cl of i and use.
Supply C

Possible test case verdicts:

- test case does not apply to the test object.
- test object does meet the requirement.

- test object does not meet the requirement.,

Testing,

6-08-2025
2 07-08-2025 to 07-11-2025

Date of receipt of test item ...
Date (s) of performance of tests....

General remarks:

*{See Enclosure #)" refers ta additional information appended to the report
"(See appended table}" refers to a table appended to the report.

Throughout this report a ] comma / [J point is used as the decimal separator.

s per subclause 4.2.6 of IECEE 02:
The application for obiaining a CB Test Certificale | (] Yes
inciudes mare tran one factory location and [ Not applicable

ceclaration from the Manufacturer stating that the
sample{s) submitted for evaluation is {are)
representative of the products from each factory has
been provided....... ... R 4

When differences exist; they shall be identified in the General product information section.
Name and address of factory (ies) 2

General product information and other remarks:

TRF No. IEC80895_1E
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Page 6 of 65

CFL_0624.25_1

Testitem

Type of circut-breaker

Number of poles

Br DOreenDO2pP
Osp OsmNDO4P

Protection zgainst external influences ... ... enciosed  [J unenclosed
Method of mourting Osuface  Oflusn & panel board

Method of connection ...

O asscciated

not associated with the mechanical mounting

with the mechanical mounting

Type of terminal

R sorew ™

Oplug-in

O serewloss:

* copper conductors
" aluminium conductors.

Opillar*®  Coage™ Olug
[ flat quick connect !
O screwin

Irstantaneous tripping current .. .. ... Os Rc

Oo

|7t characteristic

Value of rated operational voltage (Ue) . .1 | 120V

O2s0v 0240w
O 120240 v D2soacov Oacov
B 2400415 v O415v
Value of rated current {In] y 254
Value of rated freguency ..... @ 50 Hz [ 60 Hz
Ambient air temperature (*C) R3s0c O4C OOother e
Rated short-circuit capacity (len) ... ... Oska @ 3ka O4s5ka0sxe
O0kA  O45kA CI20ka J25KA
Rated impulse withstand voltage (Uimp} O2skv Oakv DOdecarec kv

TRF No. IEC80895_1E

Page 8 of 65 Report No. jError! No se
encuentra el origen de la referencia.
[ IEC 808951 |
|cause  [Requirement+ Test Result - Remark Verdict |
Earthing terminal if ary (IEC 60417-5019) NIA
On - off position shall be clearly indicated - 0 | - P
For push-button CB the off push-button shall NiA
either be red or be marked with the symbol ‘0"
Red not used for other push-button NiA
For CBwith multiple current ratings. the A
maximum value is marked, the adjusted value
indicated without ambiguity
For rail-mounted circult-breakers, No NA
rail{s) shall be indicated in the manufacturer's
documentation
Marking shall be indelible and easily legible (not P
on remavable parts), 15 s with water, 15 s with
hexane (see cl. 9.3)
8. FOR TION TION
814 General
Circuit-breakers shall be so desi that, in normal use, their
oerformance is reliable and without danger to the user of surfoundings
81.2 Mechanism
The moving contact shall be mechanically NiA
coupled so trat all poles make and break
tagetner, whether cperated manally or
automatically. even if an overload oceurs on one
oole only
The switched neutral shall close before and NiA
open after the protected pole (s}
Neutral pole having adequate making and NiA
oreaking capacity and CB with indeperdent
manual operation: all poles operate together
incluing neutral o
CB shall have a trip free mechanism P
It shzll be possible to switch the CB on and off P
oy hand
No intermediate pesition of the contacts P
Position of contacts shall be indicated P
Indicaticn visidle from the outside P

TRF No. IEC60898_1E
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Page 7 of 65 Report No. jError! No se
encuentra el origen de la referencia.
[ IEC 608981 |
|cause  [Requirement + Test [Resut - Remar« [ verdit |
TESTS A+ 1 SAMPLE [ =
6 AND OTHER INF
Circuit-breaker marked wit =
) Manufacturer's rame or rade mark P
5) Type designation, catalogue number of other P
Sl MUMDET. oo
) Rated voftage (V)....... A P
) Rated current without symbol "A", preceded 3
oy the symbol of instantaneous trpping.
) Rated frequency (Hz) NiA
1) Rated short circuit capacity (A) P
) Wiring diagram NiA
n) Ambient air temperature. if different from NFA
30°C
) Degree of protection, if diferent from IP20 NiA
) For D-type circuit-breakers: the maximum NiA
instantaneous tripping current, if higher than 20
In see table 2)
«) Rated impuise withstand voltage Uimp f it is NiA
2.5kV
1) Maxing and breaking capacty on an indivicual P
orotected pole of mutipole circuit-breakers
{lon), f different fram lon
Marking ) shall be readily visible when the CB B
s installed
i, for small devices, the available space NiA
insuificient. markings al, bj, c}, e}, 1, 1, j) and 1)
may be put on the side or on the back of the CB
Marking g) may be onthe inside of any caver NiA
which has to be removed in order to connect the
supply wires but shall not be on a label loosely
altached Lo the CB
Ary other information ot marked shal be gven | No information NIA
in the manufacturer's documentation
The suitabilty for isolation, which is provided by NiA
all circuit-breakers of this standard, may be s —
indicated by the symool on the device
2 characteristic {documertation) No infarmation NiA
Symbols on supply and load terminal NiA
Terminal for neutral conductor N NFA

TRF No. IEC60898_1E

Page 9 of 65

encuentra el origen de la referencia.

Report No. jError! No se

|EC 60898-1

|cause

Requirement + Test

Resit - Remark

Verdict |

If the indication is on the actuating mears, it
shall when released, automatically take up o
stay in the pesition corresponding to that of the
moving contacts;

rating means snall have two different rest
positions, except that, for automatic operation, a
third distinet rest position may be provided

P

If a separate mechanical indicator is used to
indicate the position of the main cantacts, colour
red snall be used for the on postion and green
“orthe off position.

NiA

The action of the mechanism shall not be
influenced by the position of enclosures

If the cover is used as a guiding mears for push-
buttan, it shall not be possible to remove this
outton from the outside

NiA

Operating means securely fixed, not possible to
rermove them without a tool

For the up-cown operating means the cortacts
shall be closed by the up movement.

Clearances and creepage distances and operation

The minimum required clearances and oreepage
distances are based on the CB being designed
for operating in an environment with pollution
degree 2

Parts of PCBs connected to live parts and
orotected against pollution by the use of a type 2
orotection according to IEC 60684-3 are
exempted from this verification

NIA

The insulating materials are classified into
material groups an the basis of their comparative
tracking index (CT ) acoording to IEC 60664-1

NiA

For clearances on printed winng material
footnote 3 in Table F 2 of IEC 60664-1:2007
apolies. For creepage distances on printed
wiring material, the distances from Table F 4 of
IEC 60664-1:2007 for pollution degree 1 can be
apolied only i protected with a coating meeting
|EC 60664-3 requirements and tests.

NiA

8131

Clearances

Compiiance for item 1 in Table 4 is checked by
measurement and by the test of 9.7.5.4. The fest
is carried out with samples not submitted to the
numidity treatment descrioed in 9.7 1
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Complance as regards ilems 2 and 4 in Table 4
is checked by measurement and, if the
clearances are reduced, by the tests of 9.7 5.2

P

The clearances of items 2 and 4 (except
acoessible surface afer installation) may be
reduced provided that the mezsured clearances
are not shorter than the minimum allowed in IEC
506641 for hormogenous field condtions.

In this case, compliance as regards

tems 2 and 4 is ahvays checked by the test of
9752

Campiiance as regards tem 3 in Table 4 1s
chiecked by measurement

Minimum clearances (see table 4]

Clearances [mm] Uimp

4KV (see tabie 4)
2,5KY (see table 4)

[u]

minimum clearances [ mmj

1. between live parts (of the main circuts) which
are separated when the CR is in off postion

42

2 between live perts of different polarity

NiA

3. between circuits supplied from differert
sources, one of which being PELV or SELV..

NEA

4.between live parts ang

- accessible surfzces of operating means

30 (Extemal)

screws of other means for fixing covers .......

NiA

- surface on which the base is mounted.

42,2 (Extemral)

- screws or atner means for fixing the circuit
breaker

NiA

- metal covers or boxes..

NIA

- other accessible metal parts

NIA

- metal frames supporting the base (flush-type] ..

N/A

8.1.3.2

Creepage distances

Compiance as regards ftems 1, 2, 3and 4 of
Table 4 is checked by measuremert

Minimum creepage distances (see table 4)

Material group

Ou=0u 0ugl

minimum creepage distances
jmm
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8144

Current-carrying parts including parts intended
for protective conductars,  any, shall be made
of a metal having, under the colitions occurring
in the equipment. mechanical strength, electrical
cencuctivity and resistance to corrosion
adequate for their intended use. Examples
oelow

Witrout manufacturer's
declaration

- copoer

Without manufacturer's
declaration

- alloy 58% copper for worked cold parts

Without manufacturer's
declaration

- alloy 50% copper for other paris

Witrout manufacturer's
declaration

- other metal

Without manufacturer's
declaration

In case of using ferrous alloys or sutably coated
ferous alloys, compliance to resistance to
corrosion is checked by a test of resistance to
rusting (see 5.16)

The requirements o this subclause do not apply
to contacts, magnetic circuits, heater elements,
oimetals, shunts, electronic components
including printed circuit board or to screws, nuts,
washers, clamping plates, similar parts of
terminals and parts of the test cirout

Compliance is checked by inspection in
wih the s

Witrout manufacturer's

Terminals for external conductors

Compiance is checked by inspection and by the
tests as relevant for the type of connection:

oy tests of clause 9.5 for screvi-type termirals

oy specific tests for plug-in or bolt-on CBs
included in this docurment

oy e fests of Annexes J, K

8.1.61

Terminals ensure the necessary contact
pressure

95

Torque test:

- torque (Nmy; ciameter (mm)..

2Nm. 4852 mm

- torgue (Nm); ciameter (mm)

- torcue (Nm); ciameter (mmj

- mex. cross-sectional area (M),

852

Pul test.
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1.between live parts (of the main circuts) which 49 P
are separated when the CB is in off postion
2 between live parts of different polarty NiA
3.between circuits supplied from diferent NiA
sources, one of whicn being PELY or SELV
4.between live perts and
- accessible surfaces of operating means..... 43,6 (external) P
"~ screws of olrer means for fixing covers . NIA
surface on which the base is mounted. 43 {extemnal) P
- screws or other means for fixing the circut A
breaker
- metal covers or boxes NiA
- other accessible metal parts crsnss NEA
- metal frames supporting the base (flush-type) /A
8133 Solid insulation
Compiiance is checked by the tests according to P
972 973,87 4and 975, as applicable
8.1.4 Screws, current-carrying parts and connections
8141  [Connestions withstand mechanical stresses B
occurring n normal use
Screws for mounting of the CB not of the thread- P
cuting type
Test accordingto ol & 4
- 10 times (screw @ /torque Nm) i mm__T NiA
(see table 11)
@ __mm__Nm
- 5 times (screwv @ / torque Nm) ©4,85mm 2Nm P
(see table 11)
©4,85mm 2Nm
After test connections have ot become loose P
nor electrical function impaired
8142  [Screws with a thread of insulating matefial /A
ensured correct introcuction
3143  |Electrical connegtion: P
contzct pressure not transmitied through
insulating material, unless there is sufficient
resiience in the metallic parts
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Terminals shall be suitable for all types of
concuctors: rigic (salid or stranded) and flexible,
unless othenwise specified by the manufacturer.

Min cross-section solid / stranded / flexible
(m

1.5mm?

Max. cross-section solid / stranded / flexible
{mm?j

s

Torque ¥ (Nm)

1,33Nm

Pullfor 1 min solid / stranded / flexidle (N).

S0/60N

During the test no noticeable move of conductor

Torque test:

- torque s (Nm......

1,33Nm

min. cross-seclional area ().

1.5mm*

- max. cross-sectonal area (miTF)...

The concuctor shows no undue ciamage nor
severed strands

Terminals have not worked loose and no
damage

Terminals fitted with the largest cross-section
area specified in Table 5, for stranded copper
concuctor.

Max tion stranded (mr#).

Torque s (NM).......ocooevc . S .

1,33Nm

After the test no strand of conductor escaped
outside

8152

Terminals allow the connection of concuctors of
the follawing cross-sectional areas. (table 5)
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Raled current (4] Range of nominal cioss
sections

to be clamped®* {(mm¥

Rigid (sold Flexible

or strandad) conductors
conductors.

@

@

3

o

C

g
Ao e

B
5
W
E]
5

8823

2
> 100126 24 to 50 25 to 3

15tc & mm?

P

It is required that, for curert ratings Up to and
including 50 A, terminals be designed te clamp
solid conductors as well as rigid stranded
conductors. Nevertheless, it is permitted that
teminals for conductors having cross-sections
from 1 mm* up to 6 mim? be designed to clamp
solid conductors only

- or terminals for external untrezted aluminum
concuctars and with aluminium screw-type
terminals for use with copoer of with aluminium
conductors accorcing to Annex L.

NiA

2153

Weans for clamping the conductors in the
terminals not serve to fix any other component
(See test suo-clause 9.5}

8154

Terminals for I = 32 A allow the connection of
concuctors without special preparation

8155

Terminals shall have adequate mechanical
strength, 1SO thread or equivalent (See tests of
sub-clause 9.4 2nc 952)

831586

Clarmping of conductor without damage to the
concustor (See test of sub-clause 5.5.3)

8157

Clamping of conductor between metal surfaces
{See tests of sub-clause 9.4 and 9.5.2)

2.1.58

Conductor shall not sip-out when tre clamping
sorew or nuts are tightened (See test of sub-
clause 5.5.4)

8159

Terminals shall be properly fixed. No work loose
when the clamping screws of nuts are tightened
or loosened (See test of sub-clause 9.4)

815610

Clamping screws of nuts of lerminals for
protective conductors adequately secured
against accidental loosening

Nif
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The frequency, the level and the corsequences
of the these emissions are considered as part of
the normal eletromagnetic enviroment of low-
voltage installations. Therefore the requirements
for electromagnetic emssions are deemed to e
satisfied and no verfications is necessary

Protection against electric shock

Live parts not accessible in normal use

For CB, other than plug-in type, external parts,
other than screws and other means for fixing
covers, which are accessible shall be of
insulating material

Unless the live parts are within n intemal
enclosure of insulating material

Lining

- reliable fixed,

- acecuate thickness and

- mechanical strergth

Inlet openings for cables shall be in insulating
material or be provided with bushings or similar
clevices in insulating material

Such device

- shall be reliable fixed

- shall have adequate mechanical strength

For plug-in CB. external parts, other than screws.
and other means for fixing covers, which are
acessiole shall be in insulating material

Metallc cperating means insulated from live:
parts

Metal parts of the mechanism ot accessible and
insulated from accessible metal parts, metal
frames (for flush-type), screws or other mears
for fixing the base

Replacement of plug-in CB possibie without
tauching live parts

NiA

Lacquer or enamel not cansidered

Creepage distances [mm] (see table 4)

Internal parts only

[See above

Test of protection against electric shock

This verification is applicable to those parts of
cirouit breakers which are exposed to the
operator vinen mounted as for rormal use
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81511

Pillar terminals shall allow full insertion and
reliable clamping of tre conductor

NiA

81512

Screws and nuts of terminals for external
conductors shall be in engagemert with a metal
threac, and the sorews snall not be the thread
cuting type

P

Non-interchangeability

For cifcuit-breakers intended to be mourted on
oases forming 2 unt therewith (plugHin of sorew-
intype) it shall not be possible. without the aid of
a.t00], to replace a circuiit-breaker when mounted
as for normal use by another of the same make
naving a higher rated current, compliance is
checked by inspection

8.1.7

WMechanical mounting of plug-in circuit-breakers

8171

The mechanical mounting of plug-in circuit-
breakers, the retentian of which does not depend
sclely on their plug-in connection(s), shall be
reliable and have adequate stabilty

NiA

817.2

Plug-in type circuit-breakers, the retention of
which does not depend solely on their plug-in
conrections)

Compiiance of the mecnanical mounting is
checker by the relevant test 9.13

NiA

Plug-in type ciruit-breakers, the retention of
which does depend solely on their plug-in
conrection(s)

Compiiance of the mechanical mounting is
checked by the relevant test 8,13

NiA

Electromagentic Immunity

Circuit-breakers for overcurrent protection for
nousehold and similar installaions are not
sesetive to normal electromagetic disturbance
and the therefore no immunity tests are reqired

8.15

Electromagnetic emission

Electromagneli disturbance can only be
generaled by cireul-treakers for overcurrent
protection for housenold and simliar installations
during occasional switching or auomatic breaking|
operations. The duration of the distrubances is of
the order of millisections
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Use of test finger so cesigned that each jeinted P
can be turned through an zrgle of §0° with
respect to the finger
Circut-breaker wilh enciosLres of ermopiasio 5
material are additional tesled at 35 °C for 1 min
with a force of 75 N
8.10 Resistance to heat
CB sufficiently resistant to heat [ P
9.14 Test of resistance to heat
$.14.1 Test
_ without removable covers....... 1 h (100 = 2) 'C P
- removable covers......... . 1h{fo=2)C NIA
‘After the test no acoess to live parts, marking stil P
legiole
9142 Ball pressure test for extemal parts of insulating | Impressicn: 0.8 mm P
materia! (parts retaining current-carrying parts
and parts of tne protective circuit in position)
T =125C
2 of impression < 2 mm
6143 Ball pressure test for extemal parts of insulating | Impressicn. 0,45 mm P
materiz! (parts not retaining current-carrying
oarts and perts of the protective dircuit in
oosition
T=(7012Cor
1 °C = (40 - 2)°C + max. temperature rise
of sub-clause 8.8
@ of impression < 2 mm
8.12 Resistance to rusting
Ferrous parts adequately protected against P
rusting
9.16 Test of resis to rusting:
- 10 min immersed in a cold chemical degreaser P
such as methyl-chiorcform or refined petrol
- 10 min immersed in a 10% solution of P
chloride in water at 20°C
- 10 min at 95% humidity at 20°C P
- 10 min at 100°C P
No sign of rust P
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TESTS ,A:" 3 samples [ A m Aza -
811 Resistance to abnormal heat and to fire
External parts of inslating material shall not 3
ignite or spread fire under faut or overload
concitions.
9.15 Resistance to abnormal heat and to fire
Test performed on a complete CB P
If 15 not possidle o perform the test on tre NiA
complete end product. it is acceptable, according
to |EC 60695.2-11:2014, 43, to remove the part
under its entirety and test tis separately
external parts refaining curent-carrying parts F
and parts of the protective circuit
1o TR —— (980 + 15)°C
all other external parts .. {650 + 10)°C P
No visible flames. o sustained glowing, or P
flames and glowing extinguish within 30 s after 3
FOMOVA ..o S
N igniion of lissue paper of scorching of the F
pinewocd board
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Five positive impulses and five negative
impulses are applied the interval between
consecutive impulses being at least 1 s for
impulses of the same pelarity and being at least
10's for impulses of the opposite polarity.

P

No disruptive discharges during the test

9.7.1

Resistance to humidity

9711

Preparation of the circuit-breaker for test

Inet openings, ifany. are left open; if knock-ouis
are provided, one of them is opened.

6.7.1.2

Test concitions.

The humidity reatment is carried out in humidity
cabinet 91% to 95% and the temperature of the
air between 20 °C and 30 °C

Rf= 83

Before being placed in the humicity cabinet, the
sample s brought to a temperature betieen
TCandT °C +4°C

6.7.1.3

Test procedure.

The sample is kept in the cabnet for 4 h.

In order to achieve the specified condtions vvithin
the cabiret, s necessary to ersure constant
Girculation of the air wathin ard . in gereral, o se
a cabinet which is thermally insulated

9.7.1.4

Conditiors of tre circuit breaker after e tests.

The sampie show no damage within the meaning
of this standard and shll vithstand tre tests of
9.72and87.3,974and5.7.5.2

Insulation resistance of the main circuit

After an interval between 30 min and 60 min
flowing this treatment, te insulation resistance is
measurec 5 s after application of a d ¢. voltage of
aporoximately 500V (0, +100 V), consecutively
as follows:

ma

] ey

a) In open position. between the terminals which
are electrically connected together when the
circuit-breaker is in the closed posttion, in turn on
each pole = 2 Mo

9000

14000 13000 P

o} in closed position, between each pole in tum
and the others connected together, electronic
Gomponents connected between current paths
oeing disconnected = 2 MQ

NiA

) in ciosed position, between all poles.
conrected togeter and the frame 5 MQ

20000

19000 23000 P
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TESTS ,B" 3 samples [

8.3

Dielectric properties and isolating capability

331

CB shall have adequate dielectric properties and
shall ensure isolation

Dielectric strength at power frequency

Compliance is checked by the tests 8.7.1, ©.7.2
and 9.7.3 on circuit-breaker in new condiion

Isolating capability

Circuit-breakers shall be suitable for isolation.
Complance is checked by the verfication of
compliance with the minimum clearances and
creepage distances of item 1 of table 4 2nd by
tests o/ 9.7.5.1 and 9.7.6.3

Dielectric strenglh at rated mpulse withstand voltage (Uimp)

Circuit-breakers shall aclequately withstand
impulse voltages:
Compiiance is checked by the tests of 9.7.5.2.

9.7

Test of dielectric properties

6.7.54

against an impulse voltage (suitabiliy for isolation

Venfication of resistance of the insulation of open contact and basic insulation

These tests are not prececled by the humidity
treatment described in9.7.1.

The test is carried out on an CB fixed on a metal

The impulses are given by a generator
producing positive and regative impulses having
a front time of 1,2us, and a time o half-value of
S0us

The shape of the impulses is acjusted wih the
CB under test connected to the impuise
generator.

rated impulse withstand voltage [KY]

4KV

sea level of test laboratory [m]

500m

test voliage (acc. Table 15) [KV]

5,8k

CB in open pasition {eontacts in open postion)

The impulses are applied between:

the line terminals connected togetner and tre
load terminals connected together
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) for circut-breakers with metal enclosure
naving an internal lining of insulating material,
oetween the frame and a metal foil in contact
with the inner surface of the lining of the
insulating material including bushings and similar
devices > 5 MG

NiA

Dielectric strength of the main circuit

After tne cirout-breakers have passed the tests
of 5.7.2 the test voltage speciied is applied for 1
min between the parts indicated in 9.7 2

with electranic componerts, f any, being
disconnected for the test

NiA

3) 2000 V.

) 2000 V

NiA

) 2000 V.

d) 2500 V.

NiA

Nao flashover or breakdown

Insulation resistance and dielectric strength
of the auxiliary circuits

NiA

Insulation resistance of auxilary circuits,
measured with S00+1% ¥ OC after 1 min:

‘Where electronic components connected to the
main circuit in normal service are used, the
temporary connections for test shall be made so
that no vottage between the incoming and
outgoing sides of the components

NiA

1) between all auliary circits and the frame
(M) = 2 MO

NiA

2) betieen each part of the auxiliary circuits
which might b2 isolated from the other perts
and the whole of the ofher parts connected
tagetner (MO) = 2 MQ

NiA

Dielectric strength of auxiliary circuits measured
with an AC voltage at rated frequency for 1 min

Rated voliage of Test voltage (V) v
auxiliary circuits
{a.c.orde)

<30 600
>3050 1000
=60 110 1800
=110« 250 2000
> 250 = 500 2500
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1) between all auxiliary circuits and the frame

NIA

2) between each part of the auxiliary Girouls
which migrt be isolated from the other Farts
and the whole of the other parts connected
together

NiA

No flashover or perforation

NIA

6.7.61

General testing procedure for the impulse
withstand voftage tests

The impulses are given by a generator
oroducing positive and regative impulses having
a front time of 1.2us, and a time to haf-value of
S0us

Five postive impulses and five negative
impulses are applied, the interval between
consecutive impuises being at least 1 s for
impulses of the same polarty and being at least
10's for impulses of the opposite polarity.

The surge impedance of the test apparatus
5000 and surge protective devices disconnected
before testing or

When carmying out tests on a circut-breaker
incorporating components acrass the parts
under test (e.g. surge protective components),
an impulse generator vth a vitual impedance of
20 shall be used

NiA

The shape of the impuises is adjusted with the
circuit-breaker under test connected to the
impulse generator. For this purpose, pprogriate
voltage dividers and vottage sensors shall be
used

For a circut-oreaker incorporating components.
across the parts under test (e.g. surge protective
componets), the shape of the impuises is
adjusted without connection of the CB1o the
impulse generator

9752

Verification of clearances with the imousse
withstand voitage

If tne measurerrent of clearances of tems 2 and
4 in Table 4 shows a reduction of the required
length, this test aoplies.

The test is carried out on an CB fixed cn a metal
support and being in the closed postion

rated impulse withstand voitage |KV|

4Ky

see level of test laboratory [m]

500m
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Terminals for external e DO P
External parts liable o be touched during 7 68 7.2 3
manual operation of the circuit-breaker, including
operating means of insulating material and
metallc means for coupling of insulating
operating means of several poles
xternal metallic parts of operating means. .25 K NiA
Other external parts, including that face of the 20,8 185 166 P
Gircuit-breaker s in direct contact with the
mounting surface. BOK
985 Measurement of power losses B B Bs B
Powrer loss do not exceed the values stated in
table §
Test current: In= 25 A {reach the steady state 254 P
)
Loaded one pole after the other P
Max. power loss - 45 W W
Ll 25 28 263 P
2
3
L4(N)
&)
N
85 Uninterrupted duty
Circutt-breakers operate reliaole even afier long
ice
9.9 28 day test /A
28 cycles - 21 h with current In= A
-3 hwithout current
Cross-sectiorel area mm?
During the first period of curent flow the
temperature of the terminals shall be measured
Ambient air temperature c
[ —— . Temperature rse [K]| K] K )
Terminals for external connections
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test voltage (ace. Table 14) |KV]

47KV

a) in twn between each pole and the olfer pokes
conrected togetrier, electronic componernts
connected between current paths being
disconnected

b} between all poles connected together and the
frame including a metal foil or part in contact with
the outer surface of the housing of insulating
material but with the terminal areas kept
completely free to avoid flashover between
termninals and the metal foil

NiA

) for cirouit-breakers with a metal enclosure
naving an internal lining of insulating material,
between the frame and a metal foil in contact
with the inner surface of the lining of insulzirg
material, including bushings and similar devices

Na disruptive discharges during the test

If, however. only one such disruptive discharge
occurs, ten additional impulses having the same
polarty as that which caused the disruptive
discharge are applied, the connestiors being the
same as those witn which the failure occurred

NIA

No further cisnuptive discharge shall oceur

NiA

8.4

‘Temperature rise

Temperature rise does not exceed the limiting
values stated in table 6:

sect 4 mm?

982

Test current. Iv= (feach the steady-state value)
Fourpole CB's
O 1) Three poles loaded
2) Cne pole and neutral pole loaded
[0 1) Four-poles loaded

In- 258

Ambiert air temperature.

Tamb= 21,3C

Pans Temperature rse (K]

] ] K]

[E]

321 333 27.2
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During the last period of current flow the
temperature of the terminals snall be measured

Ambiert air temperature

Parts Temperature rse K]|  [K] K] K]
Terminals for external connections ...

The temperature rise does not exceed the value

messured durig he st period by more than 13
Testcument145Ik=______A

- Trinping within s] 5B B
- 1h (= B3 A)

2n (> 63 A)
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TESTS ,C* 343 samples

87

Test ,.Cy" Mechanical and electrical

Cut | iz I Cis

Circuit-breaker shall be capable to perform an
adequate number of cycles with rated curent

9111

General test conditiors

Test

Test Voltage 2221219/222V (rated volage)
Test Currert 25 2/25,2/25,1A {rated current)
Powser factor 0.67/0,67/0.88 (0,85-0.9)
Cross sect. area 4 mn?

6.11.2

Test procecure

The circuit-breaker is submittec to 4000
operating cycles with rated current.

-IN:32A 2s0n-13soff

- In= 32 A 2s0n-28s off

NiA

During the test the cirouit-breaker shall be
operated as in normal use.

9113

Conciitiors of tre circuit breaker after the tests.

Foliowing the test 8.11.2 the sample shall not
show:

- undue wear

- discrepancy between the postion o the moving
contacts and corresponding positon of the
Indicating device

- damage to the enclosure permitting access fo
live parts by test finger (see 9.6}

- loosening of electrical or mechanical
cennectiors

After current verification at
2,55In the sample 8 is not able
to operate.

- seepage of sealing compound

Moreover test current. ... ... .....2.55 INnG3 8A

63.8A

Cpening time not less 1 s or more than

(s 1s] Is]

-60s (=32 A)

21 10 a7

-120s (= 324)

Dielectric srength reduced to 1800 V.
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Test voltage 1500 V (see 9.7.3) P

a) 1600 3

o) A

) 1500 P

) 2000 V. NIA
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9.12.11.2

Test at reduced short-circuit currents

91211.2.
1

Test on all circuit-breakers

Test at reduced short-circuit currents: Fig 3

Test curent:

Obtained

-500 Aor10In

| test = S02A

Test voltage 1.05 Un

Un =261V

Power factor 0,63-0,98

0.98

91282

Test in free air
copper wire F': [ 0,12 mm / [J 0,16 mm
resistor R [00,75 0hm/ [ 1.5 Ohm

‘a' =35 mm

$129.3

Testin enclosures.
copper wire F': [ 0,12 mm / [ 0,16 mm
resistor R' Oo,750rm[]1.5 Ohm

dimension of enclosure:
x x mm

NiA

I pese (A) Max. value

835/-—--643A

Sequence: &x "0 and3x 'CO"

k%] | [kats] | kA%s]

Max. 1% < kA’s

158 | [ 140

- No permanent arcing

- No flash-over between poles or between poles
and frame

- No blowing of the fuses F and F*

- Polyethylene foil shows no holes

After the test

51212

rfication of the it-breaker after short. it tests

9.12.12.1

The circuit-breakers shall show no camage impai
maintenance, withstand the following tests

ring their furtner use and shall

a) leakage current across open contacts,
according to 9.7.5.3, each pole is suppiied at 2
voltage 1.1 times Un = 264V The circut —
oreaker is in the open position

Crt Ciz Cis
[mA] [mA [mA]

The leakage current shall ot exceed 2 mA L1

<001 [ <001 | <001

Electric strength test:
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9.12.11.2. |Test ,C." Short-circuit test on circuit-breakers for use in IT systems -
2
Test current. -
- 500 A or 1.2 times the upper limit of the I test= 5214 -
stardard range of instantaneous tripping (see
table 2 ) whichever is the righer, but < 2500 A
YWhen tipping exceed 20 In the current adjusted
at 1,2 times the upper limit even when higher
2500 A
Test voltage 1,05 Un Un =433V -
Power factor 0,93-0,98 0,97 -
1292 |Testin free air ‘2’ = 35 mm >
copper wire F: []012 mm ¢ [0 0,16 mm
resistor R~ [10,750hm /[ 15 Ohm
91293  |Testinenclosures dimension of enclosure: =
copper wire F: [J012 mm ¢ [J 0,18 mm X, X mm
resistor R~ [10,7500m /[ 15 Ohm
1 peat (A) max. value TSBA -
Sequence: “O +°CO" on each protected pale | [kA%] [ [kats] | [«A%] -
Sriffted poirt 30 * on the other protected pole Cra Ciz Cis
Max. 1%t = 20kA%S 1] 1239 | 184 709 F
L2 . — —
[ I —
an| [ __
Samples 112nd 13 do not
discornect before 0,1s
during the GO raneuver
The energy is above the
standard limit {Annex ZA
UNE EN 60838-1:2020)
- No permanert arcing P
- No flash-over between poles or between poles P
and frame.
- No blowing of the fuses F and F* P
- Polyethylene foil snows ne holes P
After tne test: -
912121 | The circuit-breakers shall show no damage impairing their further use and shall
maintenance, withstand the following tests.
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a) leakage ourrent acioss open contals, Cea Caa Cas -
accordngto 87 53, each poe s suppledata | may | [mAl | mAl TESTS D 3 samples
o o e poation 88 |Automtic operation
The leakage current shall notexceed 2mA L1 | <001 | <001 | <001 P 861 Standard time-current zone:
= Tripping characteristic of CB ensres acequate
protection of the circuit, without premature
L3 operation.
LN 9.10 Tests D" Do+t Do Do
Electric strength test In ()
Test voltage 1500 V (see 9.7 3) Sect. (mn?)
a) P Instantaneous tripping current Oe
o) NiA 9101 |General
<) F If the test is made in a test chamber, it shall be
EE [ vl b uch 25 o o aac e ot reslte
9102 Test of time-curent characteristic
51021 | Testourrent 1,13 In (A) starting from cold for:
-1 h(n=83A)
2 h(n-63A)
No trpping
Then steadily increased within 5§ 10 1,45 In (A)
- Trioping within 8]
~1h{=83A) 490
2n (=63 4)
$.1022 |Testcurrent 2,55 In (A) starting from cold for:
opering time not less than 1 or more than Is]
-60s (=32 A) 188
1208 (> 32A)
9103 | Test of instantaneous tripping and of correct apen:
61031 | General test conditions
For the lower values of the test currert the fest is
madle once, at any convenient voltage
For the upper values of the test current the test
s made at rated voltage Un{ prase to neutral)
with a power factor between 0,95 and 1
The sequence of operation is : O-CO-CO-CO
Interval time: >3 min
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The tripping lime of the O operalion is measured P
After each operation the indicating means shall ¥
show the open position of the contacts
91032 |0 For circuit-breakers of the B — Type NiA
Test current 3l (4), starting from coid A -
Opening time: 5] [s] [s] -
201s NiA
Test current 5 I {A), starting from cold A NiA
Tripping less than 0,1 NiA
61033 |B For circuit-dreakers of the C — Type NA
Test current Slu {A), starting from cold 125A NEA
Opening time s [s] s)
=018 278 236 241 P
Test current 10 In (A). starting from cold 256A
Tripping less than 0,1 5 0008 0008 001
91034 |0 For circuit-oreakers of the D — Type NiA
Test current 101 (A), starting from cold NA& NA
Opening time: [s] [s] [s] -
z01s NIA
Test current 20 I (A) or to the maximum A NiA
Instantaneous tripping currentisee cl. 6, item j),
starting from cold
Tripping less than 0,1 s NiA
8104 Test of effect of single pole loading on the NiA
tripping character stic of multi-pole Gircuit-
oreakers:
Test current 1,1 It (&), (two pole) starting from A NiA
celd
Tripping within [mn]  (mn] (i)
- 1h (< 63 A) NIA
-2h (=63 A) NIA
Test current 1.2 It {4}, (thres pole or four pole) A NiA
starting from cold
Tripping within [min]  [min]  [min] -
- 1h (63 A) A
2h (> 63 A) A
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G105 | Testof effect of ambrent lemperature on the P
tripping characteristics
3) Amaient temperature of (35 + 2) K below the T=5C 3
ambient air reference temperature
Test current 1,13 In (A) 28,25A P
~Passed for 1h P
- Passed for 2h NiA
Current is then steadily increased 0 1.9 Ix (A) 47.5A P
within 55
Tripping within S =
1h (<63 ) 189 55 20 P
Toh(>63 A) A
5) Ambient temperature of (10 | 2) K abave the 0 P
ambient air reference temperature
Test current Iy (A) 258 P
No tripping within _
- 1h (<63 A4) P
“2h(>63 A) NiA
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Tests ,Di*

Resistance to mechanical shock and impact

CB shall have adequate mechanical behavicur
0 as to withstand the stresses imposed during
nstallation and use

9.13.1

Mechanical shock

- 50 falls on two sides of vertical board C

- Vertical board turned 90°

- 50 falls on two sides of vertical board C

During the test the circuit-breakers shall not
open

o|o|v|T

9.12.2

WMechanical impact

§1322

All types

- Impact test: 10 blows-height 10 cm. no damage

$13.23

Sorewn types:

- Torque 2,5 Nim for 1 min, no damage

NiA

6.13.24

CB intended to be mounted on a rail

- downward vertical 50 N for 1 min

- upward vertical 50 N for 1 min, no damage

6.13.25

Plug-in lypes

The airouit-breaker are mounted in their normal
position, complete with plug-in base but without
cables and any cover plate

NIA

Aforce of 20 N applied for 1min to the circuit-
oreaker (see fig 16)

NiA

During this test the circuit-breaker part shall not
become loose from the base and shall ot show
damage impairing further use:

N7A

912113

Testat 1500 A:

Prospective current of 1500 A - power factor
093 100,98

Ifthe neutral of a four-pole circuit-breaker is not
marked by the manufzcturer, four samples are
tested using successively a different pale as the
neutral

NiA

Prospective current oblaned (A)

1507A

Bower factor

0,95

Test voltage 1.05 Un

250V
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Test vollage 1500 V (see 6.7.3)
B B
o) NA
B) P
) 2000 V. NiA
Test current 0.85x non-tripping current (1,13 I ) 247
_Passed for 1h P
~ Passed for 2h NIA
Curert is then steadily increased to 1,1 x 39.9A P
tripoing current (1,45 In ) within 5s
Dia D1 Dis =
(s [min] sl
Tripping within B3 1 hour / [ 2 hour & 2 P
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Test aircui: figure 3 :
T {rin) 3min
61282 |[Testinfree air -
copper wire F: []0,12 mm/ [X 0,16 mm
resistorR - [J0,750nm /[ 15Chm
§1283 |[Testinenclosures dimension of enclosure e
copper wire F: [J 0,12 mm/ [J 0,16 mm X X, mm
resistor R Oo,750mnm/[d1.5Chm
Sequence -
| peak (&) max. value 2077A -
%t - 20 kids Kats] | [azs] | [<A%s) =
Max. 1% < 20kA%s 1| 743 | 2003 811 F
L2 — i —
L3 R =" —
LaNy | o
Sample 18 does not
disconnect during the CO1
maneuver and aftenvard is
unable to connect
The energy is above the
standard limit {Annex ZA
UNE EN 80898-1:2020)
- No permanent arcing P
- No flash-over between poles or between poles. P
and frame
- No blowing cf the fuses F and F P
- Palyethylene foil shows ne holes P
After the test -
§12121 |The circuit-breakers shall show no damage ]
\mpairing their further use and shall
mairtenance, withstand the following tests
a) leakage current across open contacts Dy D2 Dis -
according to 8 7.5.3, each pole is suppiied ata ma] | [ma] [ma)
voltage 1.1 times Un = 264 V. The circut —
oreaker is in the open postion
The lezkage current shall nat exceed 2mA  L1[ <0,01 <0,01 P
L2
L3
LaN)
clric strength test:
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TESTS ,Ei" 3 + 4 samples -
9.12.11.4. |Test E: Test at service short-circuit capacity | Exs | Eia Eus
2
Service short-gircuiit capacity (os) 30004 -
Test ircuit: figure 3 -
Test voltage 1,05 Un 265V -
Prospective current 3000A -
Prospestive current obtained . 30604
Power factor . 0851005
Power factor obtained 09 =
Sequence. 0-.04-CO -
T (min) 3min -
91292 [Testin free air "2 = 35 mm -
copper wire F: []0,12 mm/ [£0,16 mm
resistor R 0,75 crm /[ 1.5 Ohm
51283 |[Testinerciosures dimensiors of enclosure =
copper wire F: [10.12 mm ¢ [10,16 mm X, X, mm
resistor R 00,75 0hm /[ 1.5 Ohm
Inear (A) max. value 2516A -~
Pte__ kigs kA7) | [kes] | (kA% =
Max. 1% = 20kA% [B] 315 | 26 228 F
L2 — — —
Bl | _
[0 [ =
The energy is above the
standard limit
- No permanent arcing P
- No flash-over between poles or between poles. P
and frame:
- No blowing of the fuses F and F* P
- Polyethylene foil shows no holes P
After the test: =
§.12.121 [The circuit-breakers shall shew ro damage P
impairing their furtner use and srall
maintenance, withstand the folloving tests.
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a) leakage current across open contacts, Et E1z Ens :
accordingto 8.7 5.3, each poie issuppliedata | fma) | ma | (ma
veltage 1,1 times Un = 264 V. The circuit —
oreaker is in the open postion
The lezkage current shall notexceed 2maA  L1[ <001 | <001 | <001 P
2
L3
La(N)
Electric strength test
Test vottage 1500 ¥ (see 57.3)
a) ol
o}
¢} F
) 2000
Test current 0.85x non-trippirg current (1,13 b ) 240 P
- Passed for th P
- Passed for 2h NiA
Currert is tnen steacily ircreased to 1,1 x 30,94 P
tripping ourrent (1,45 In } within 55
Ent Ei2 Ers -
[s] (8] 5]
Tripping within [ 1 hour / ] 2 hour 220 171 54 P
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Test vollage 1500 V see 9.7.3)
a) P
B NiA
) P
d) 2000 V iA
Test current 0.85x non-tripping current (1,13 b} 24 P
- Passed for 1 P
- Passed for 2n NiA
Currert is then steadily increasedto 1.1 x 398A P
tripping current (1.45 Ix ) within 5s
Eis Es Ews =
[s] 5] [s]
Tripping within [ 1 hour / (] 2 hour 164 381 114 P
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9.12.11.4. |Test ,E,"(Test at service short-circuit Eis Ens Eus =
2 capacity) three phase tests for single circuit-
breakers
Service short-circuit capacty (lcs) ... 3000A -
Tesl circul: figure 3 -
Test voltage 1,05 Un 438Y
Prospective current ... 3C00A -
Prospective current obtained. . 3133A -
Power factor 0551009 -
Power factor ontained 0,56 -
Sequence 000 (COONGICONEO 0] =
t(min)..... 3min -
91292 |Testinfree air g =35 mm o
copper wire F: (] 0,12 mm ¢ (£ 0,16 mm
resistor R~ [10,7500m /[ 15 Ohm
§71293 |Testinenclosures dimersions of enclosure: NEA
copper wire F: [0 0,122mm/ [J 0,16 mm o X X mm
resistor R' 0,75 Ohm/[J 1.5 Ohm
Ipes {A) Max. valug ... ... 2659A
- No permanert arcing P
- No flash-over between poles or between poles P
and frame
- No blowing of the fuses F and F* P
- Palysthylene foil shows no holes P
After the test
612121 | The circuit-treakers shall show no damage P
impairing their further use and shall
maintenance, withstand the fellowing tests
a) leakage current across open contacts, = Ens Ets -
according to 8.7.5.3, each pole is suppied at 2 mAl | (ma] | ma
voltage 11 times Un = V. The circuit —
oreaker is in the open posilion
The lezkage current shall notexceed 2mA L1] 0,0 00 0.0 P
L2
L3
L4{N)
Electric strength test:
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TESTS ,Ex" 3 + 4 samples.

9.12.11.4.
3

Test: E2 (Test at rated short-circuit capacity)

] Ex

Rated short-circuit capacity (Icn).

Test circut: figure

Test voltage 1,05 Un

Prospective current

Prospective current obtained .

Power factor ...

Power factor obtained

Sequence.

T (min)

§1292

Test in free air
copper wire F: [J 012 mm ¢ [J 0,16 mm
resistor R 00,75 crm/[J 1.5 Ohm

912983

Test in enclosures
copper wire F: [10.12 mm ¢ [10,16 mm
resistor R~ [10,750nm/[] 1.5 0hm

dimensions of enclosure
X % mm

Ireak (A) max. value

A

& kAZs

[KA%s] [kA?s] [xA%s]

Max. 1t = KAz Lt
L2

L3

L4(N)

- No permanert arcing

- No flash-over between poles or between poles
and frame:

- No blowing of the fuses F and F*

- Polyethylene foil shows no holes

After the test:

9.1212.2

The circuit-breakers shall show ro damage
impairing their further use and shall
mairtenance, withstand the following tests.

3] leakage current across open contacts
acoordingto 9.7 5.3, each pole is supplied ata
voltage 1,1 times Un. V. The circut —
oreaker is intre open postion

Ez B2z B2y
[mA] [mA] mA]

The leakage currert shall not exceed 2ma L1
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L4{N)

Electric strength test

Test vollage 900 V (see 9.7.3)

3}

b)

)

9

Test current 2.8 In

Tripping within > 0,1 s up to

[s]

[s]

[s]

-60s

-120s
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a)

o}

)

d)

Tesl current 2,8 v

Tnpping within » 0.1 s upto

(s

sl

s] (s

-80s

-120s
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9.1211.4.
3

Test ,E;"(Test at rated short-circuit capacity)
three phase tests for single circuit-breakers

Eza

Eis | [ | Eur

NA (K=1)

Rated short-cifcuit capacity {lcn)

Test circut: figure

Test voltage 1.05 Un

Prospective current

Prospective current obtained

Power factor ...

Bower factor ootained

T (min)

9129.2

Test in free air
copper wire F: [10,12 mm/ 10,16 mm
resistor R Oo,750nm/ 1.5 Chm

6.128.3

Test in enciosures.
copperwire F: [10.12 mmf [J 0,16 mm
resistor R 00,75 0tm/[J1.5Chm

gimersions of enclosure:
X, x mm

Iraak (A) Max. value

- No pemanent arcing

- No flash-over between poles or between poles
and frame

- No blowing cf the fuses F and F'

- Polyethylene foil snows no holes

After the test:

912122

The cirouit-breakers shall show no damage
imparring their further use and shall
maintenance, withstand the following tests

a) leakage currert across open cortacts,
according to 8.7.5.3, each pole is suppied 2t 2
voltage 11 times Un = V. The circut —
oreaker is in the cpen position

Exs | Ers | Ex Ez7
(mA] | [mA] | [mA] [ [mA)

H

The leakage current shall not exceed 2mA L1

L2

L3

LA(N)

Eleotric strength test

Test voltage S00 V (see ©.7.3)
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TESTS ,E:" 3 samples -
9.12.11.4. | Test: E; (Test at making and breaking Eas Esz B NA
4 capacity on an individual pole (lcn1)
lon’ A =
Test ircuit: figure _
Test voltage 1,05 Un v -
Prospective current A -
Prospestive current obtained . A
Power factor . -
Power factor obtaired -
Sequence. -
T (min) 2
91292 [Testin free air -
copper wire F (012 mm ¢ [J 0,16 mm
resistor R 00,75 crm /[ 1.5 Ohm
91293 |Testinerciosures dimersions of enclosure &
copper wire F: [10.12 mm ¢ [10,16 mm ¥ % mm
resigtor R~ [10,7500hm /[0 150hm
Inear (A) max. value A -
Pte__ kigs kA% | [kacs] | [«A%s] =
Max It kis Ul — | — —
L2 J— — —
(5] I — —
(] [ —
- No permanert arcing
- No flash-over between poles or between poles
and frame:
- No blowing of the fuses F and F'
- Polyethylene foil shows no holes
After tne test: -
912122 | The circuit-breakers shall show ro damage
impairing their further use and shall
mairtenance, withstand the following tests.
a} leakage current across open cortacts. Ess Esz Ess =
accordingto 9.7 5.3, each poe issuppled ata | (ma] | (mA] | [mal
veliage 1,1 times Un V. The cirout —
oreaker is inthe open posttion
The leakage current shall not exceed 2mA L1
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Electric strength test

Test vollage 900 V (see 9.7.3)

3}

b)

)

9

Test current 2.8 In A

Tripping within > 0.1 s up to [s] [s] [s]

-60s

-120s
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Annex J

Particular requirements for circut-breakers with screwless- type terminals for
external copper conductors {In not exceeding 40 A, cross-sectioral area up to 10
mm?

J.6

Warking

Universal terminals

- no markng

Nor-universal

- declared for rigid-solid conductors marked with. “sol"

- declared for rigid(solid and stranded) ................ | marked with. "r"

- declared for flexibie conductors ...................... . [Marked with *f*

The markings should apoear on the circuit-
oreaker or, if available space is not sufficient, on
smallest package unt or in technical information

Indicaticn of length of insulation to be removed mm
on the circuit-breaker 5

NiA

J.7

Standard conditions for operation in service

Clause 7 apolies

J.8

Constructional requirements

J.8.1

GENERAL

Inclause 8.1.5 only 8.1.5.1, 8.1.5.2, 8.1.5.3,
8156and 8157 apply

Compliance is checked by inspection and by the

tests of J.9.1 and J.6.2
tion or dis ion of

The connection or disconnection shall be made
oy:

A gerieral purpose tool or by a convenient device
integral with the terminal or

for rigid cenductors by simple insertion

For disconneation an operation other than a pull
srall be necessary (push-wire terminals)

Unwersal terminals shall accept figid solid or
stranded and flexible unprepared conductors

They may also acoept prepared condustors
according to te manufacture’s deciaration

Non-universal terminls shall accept conductors
declared by the manufacturer
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Annex E

NiA

Special requirements for auxiliary circuts for safety extra-low voltage

Clearances and creepage distances.

Adktional note to table 4

NOTE 4 live parts in zuxiliary circus intenced to
be connected fo safety extra low voltages shall
e separated from circuits with higher voltages in
accordznce with the requirements of 411.1 3.3 of
IEC 60364-4-41

Compliance is checked by inspection

9.7.4

Dielectric strength of the auxiliary circuits

Note: A test for cirauits intended for cannection
to safely extra-low vallage is under consideration
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Compiance is checked by inspection and by the
tests of J.9.1and J.9.2

Dimensions of

The dimensions of connectable conductors are
given in table J.

The abiliy to connect these condustors shall be
checked by inspection and by the tests of J.6.1
and )82

ctional areas

The nominal cross-sectiors to be clamped are
given in table J.

Compiiance is checked by inspection and by the
tests of L8 7and J.9.2

J.85

Insertion and connection of conductors

The insertion and disconnection of the
concuctors shall be made in accordance with the
manufacturers instructions

Design and construction of terminals

Terminals shall be designed and constructed
that.

- each conductor is clamped incividualy

- connection or disconnection connectors
connected or disconnected separate or same

- inadequate insertion of the conductor is
avoide:

Compiance is checked by inspection and by the
tests of .67 and J 9.2

The terminals shall be resistant to ageing

Compliance is checked by the tests of J 9.3

J.8

Tests

Clause 9 apolies, by replacing 9.4 and 9.5 by the
follow

J.9.1

Test of reliability of screw less terminals

J.9.1.1

Reliability of screw less system

5 times connection and disconnection

3 rigidl conductars min. cross-section ot
max. cross-section mm?

3 flexible conductors  min. cress-section mm?
max. cross-section mm?

TRF No. IEC60898_1E

FR 11495-05

27 of 33



Page 50 of 65

encuentra el origen de la referencia.

Report No. jError! No se

|EC 60898-1

|cause

Requirement + Test

[Resut - Remar«

Verdict |

Afler tests, the lerminal shall ot be damage in
such a way s to impar its further use

J.9.1.2

Test of relial of connection

according table J 2

3 terminals of poles of new sample are fitted with new copoer conductors

rigid conductors min. cross-section

Imax. 6ross-section

flexible conductors  min. oress-secton

max. cross-section

Each conductor is either pushed as far as
opossible into the terminal or shall be inserted so
that adequate connection is obvicus

After tests, no wire of the conductor shall have
escaped outside the terminals

J.8.2

strength

Tests of reliability of terminals for external conductors: Mechanical

Three terminals of nev samples are fitted with
new conductors of the type and of the minimum
and maximum cross sectional 2rea according
table J.2

Each conductor is subjected to a pull force of
value shown in table J.3_ for 1 min

Terminal screw torque | 23 of table 11

Z

m

min. oross-secton
Max. cross-section

nigid condluctors

mm?

mm2 §

zZ

flexible conductors. min. cress-section

max. eross-section

mm? §

mrm? ¢

zz

During the test the conductor shall rot slip out of
the terminal

Cycling test

The test is carried out with new copper
conductors having a cross seotionsl area
accordingtable 10

mm?2

The test s carried out on new samples( 2
sample is one pole, the number of which is
defired below, according the type of terminal

universal terminals for ngd (sold ard stranced)
and flexible conductors

3+ 3 samples

- non-universal terminals for solid conductars.
only

3 samples

- non- universal terminals for rigid {solid and
stranded) conductors

3+ 3 samples
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Annex K

NA

Particular for t-breakers with flat quick-connect

K6

Warking

The whole of clause 6 applies

Adkdition after the leftered itern k

The following information regarding the female
cenrector according to IEC 61210 and the type
of conductor to be used shall be given inthe
manufzcturers instructions

a) manufacturers narme or trace mark

o) type reference

E) on cr i
and colour code of Insulating female connectors.
(see table K1)

d) the use of only siver or tin-plated copper
alloys

K7

Standard conditions for operation in service

Clause 7 apolies

K.8

Constructional requirements.

Clause 6 apolies with the follow modificatians.

replacement of 8.1.3 by

and creepage distances (s

8)

Subclzuse 8 1.3 applies, the female connectars
being fitted to the male tabs of the circuit-breaker

of 8150y

Terminals for external conductors

W3l tabs and female connectors shall oe of
metal having mechanical strergth, electrical
conductivity and resistance to corosion
adequate for ther intenced use

K822

The nominal widtn of maie tab is 6.3 mm and the
thickness 0,8 mm, applicable to rated currents
up to znd inclucing 16 A

NOTE 1:The use for rsted curren's up to &nd inchiding

20 Al ascepledin BE_FRIT PT_ESand US

The dimensions of the male tab shall comply
with those speified in table K.3 and in figures
K 2, K3, K4, K5, where the dimensiors A B, C,
D, E F. J, M, Nand Q are mandatory
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- non-universal terminals for flexible conductors

3 samples

The conductors are connected in senes as in
nommal use to each of the three samples as
defined on fig J.1

The sample is provided vth a hle or equivalent
inorder to measure the voltage drop on the
terminal

The test arrangement is placed in a heating
cabinet which is initially on 20'C

Exceptthe conling period the test current (rated
current) is applied to the ciroLit

I test A

The samples shall be subjected to 192
temperature cycles, each cycle having 2 duration
of *- 1 hour

Description of the temperature cycle:

In 20 min raised to 40°C. maintained for 10 min,
then cool down in 20 min to 30 °C, maintained
for 10 min. For measurement of the voltage droo
t is allowed to cool down o 20 'C

The maximum voltage drop, measured on each
termirel, at the end of the 192% cycie, with Inom
shall not exceed the smaller of the two following
values
- either22,5 mv
- or1,5limes the value measured after
the 24 cycle

L max.

Sarmple
after 24 cycles: rigid conductors (mv)
flexible conductors (mV)

Sample
after 192 cycles figid conductors ()
flexible conductors (mv)

After this test the samples shall show no
changes evidenlly impairing further use, such as
cracks. deformations or like
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The dimensions of the female connector which
may be fitted-cn are given in figure K6 znd in
table K4

Compiiance is checked by inspection and by

See table on page

K823

Male tabs shall be securely retained

Compiance is checked by the mechanical
overload fest of K 9.1

K9

Tests

Clause 9 aplies, with follow modifications

Replacernent of 8.5 by

Mechanical overload-force

10 terminals of cirouit-breakers, mounted as
nomal use are susjected to @ axial push force
and sucoessively the axial pull foroe specified in
table K2 applied to male tab once

push force 96 N
pull force 88 N

No damage which could impair further use shall
ooour to the tab or to the oircuit-breaker inwhich
the tab s integrated!

Ackition to 9.8.3:

Fine —wire thermocouples shall be placed in
such a veay as ot to ifluence the contact or the
connection area. An example of placement is
shown in fig K.1
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[clause requiremert = Test Result - Remark vercict |
Dimensions of tabs according Table K.3 Measured inmm | Vercict
Minimum Maimum
A |Dimple 07 1,0
Hole as 1,0 —_—
B |Ompe TEmn
Hole TEmin
¢ |pimple 077 0,84
Hole 0,77 054
D [Dimpe 6,20 6,40
Hale 6.20 6,40
E [Dimpie 36 41
Hole 43 47
F  [Dimple 16 20 T
Hole 1.6 20
J  |Dimpe & 12
Hole 82 12
M |Dimple 22 25 —
Hole o
N |oimpe 1.8 20
Hole = = =
P [Dimple o7 18
Hole a7 18
Q  |Dimple 5.9 min -
Hole 59 mn =
B3 7.8 max
L2 3.5 max
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Compliance is checked by nspection and by the
tests of LS

LS

Tests

Clause 9 applies with the following
modificationsfadcitions:

For the tests which are irfluenced by the
miterial of the terminal and the type of
conductor that can be connected, the test
conditions of tadle L3 are appled

Adcitionally the test of L.9.2 is carried out on
terminals separated from the circuit-breaker

Current cycling test

This test is carried out on separate terminals

The general arrangement of the sampies srall
be as shown in figure L1

selected in taole 11 used for the specimens.

90 % of torue stated by the manufacturer or torque:

totable LS. For aluminiumn conductors or

used with aluminium terminals. The length of the
test conductor from the point of entry to the
screw-type terminal specimens to the equalizer
shall be as in table L&

The test is carried out with conductors accarding | cross-section: mm?

minimum conducter
accarding to Table 10 for copper conductors  [ength:

givenintable L 7

Cross section of equalizer not greater than that | max. crosssection mm?2

L925

Test method and acceptance criteria

onand 1h current-off, starting at an a c. current
value of 112 times the test current value
determined in table L&

Test loop subjected to 500 cycles of 1h current-  |test current

Near the end of each current-on period of the
first 24 cycles, the current shall subsequently be
adjusted to raise the temperature of the
reference concuctor to 75°C

Al the end of the 25™ cycle the test current shall
be adjusted the Iast time and the stable
temperature shall be recorded as the first
measurement. No further acjustment of test
current for the remainder of the test

Temperatures recorced for at least one oyole of
each working day, and after approximatey 25,
50,75 100125175, 225, 350, 425 2rdd 500
cycles
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Annex L

NA

Specfic for t-oreakers with

with copper or with aluminium conductors

ype terminzls for exterrl
urireated aluminium conductors and with aluminium screw-iype terminals for

L6

Marking

In addtion to clause 6 the folloving apply

Terminal marking according taole L1, on the
cirouit breaker, near the terminals

Conducter types accepted

Copper only

[J None

Aluminium only

Ovar

Aluminium and copper

Oracu®

Other informration concerning the number of
conductors, sorew terque (if different from table
11) and cross-section shall be indicated on the
sircuit-breaker

Nm

m

L7

‘Standard conditions for operation in service

Clause 7 apples

L8

Constructional requirements

Clause 8 applies with the following exceptions.

8152

is completed by

For connection of aluminium conductors, crout-
breakers shall be provided with screw-type
terminals allowing the connection of concuctors
having nominal cross-sections as shown in tadle
L2

Terminals for the connection of aluminium
conductors and terminals of aluminium for the
connection of copper or aluminium conductors.
shall have mechanical strength acequate to
witrstand the tests of 9 4, with the test
conductors tightened with the torque indicated in
table 11, or with the torcue specifed by the
manufacturer. which shall never be lower than
thet specied in table 11

Compliance is checked by inspection, by
measurement and by fitting in tum one
conductor of the smallest and one of the largest
oross-seclion areas as specified

B.15.4

Terminals shall allow the conductors to be
connected witrout special preparation
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For each sorew-ype terminal

- the temperature rise shall not exceed 110 K

- the stability factor Sf shall not exceed = 10 °C

ambient air temperature. °C

max.
temperature rise
K]

max.
stability
factor St

rcl
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Between parts separated by double or reinforced
TABLE: Heating Test
Test W I Tov = Supplemertary information
Ambient (°C) . = 21,3°C =
Thermocouple Locations max. temperatu max. temperature limit,
measured,
®)
Terminal 1 Sample & 31,7 80
Terminal 2 Sample 5 32,1 60
Lateral part Sample § 209 60
Front part Sample 5 71 40
Terminal 1 Sample & 285 60
Terminal 2 Sample & 333 60
Lateral part Sample 6 18,5 60
Eront part Sample 6 68 40
Terminal 1 Sample 7 27,2 60
Terminal 2 Sample 7 26 60
Lateral part Sample 7 16,6 60
Front part Sample 7 72 40
information:
[TABLE: Dielectric Strength [
Test voltage applied between: Test potential applied | Breakdown / flashover
) (Yes/No)
[supolerentary information
TABLE: insulation resistance measurements |
Insulation resistance R between: R (MQ) Required R (M)
Between mains poles (primary fuse disconnected)
Between parts separated by basic or supplementary
Insulation
TRF No. IEC60835_1E TRF No. IEC60835_1E
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[ TABLE: Impact Resistance
Impacts per surface Surface tested Impact energy (Nm) Comments TABLE: Needle- flame test (NFT)
Chbject! Part No./ Manufacturer/ Duration of Ignition of Duration of
aterial trademark application of test | specified layer |burning {tb) | Verdict
flame (t). (s} (s)
Supplemertary information
Supplementary information
NFT not relevant (or applicable) for Parts of material classified as V-0 or V-1
TABLE: And Creepage Dist NFT not relevant (or applicable) for Base material of PCBs classified as V-0 or if relevant VIM-0
clearance cl and creepage Up Urms. | Required cl required der der
distance der atiof: (] (\) clfmm) | (mm) {mm) (mm) TABLE: Glow-wire test F
part uncer test material designation =t 'e:';‘g‘)’""'e remarks
Racker (sample 2) Themaplastic 851 P
Rocker {sample 3) Thermoplastic 650 P
Rocker {sample 4) Thermoplastic 650 P
Supplermertary information Erciosure (sample 2) Thermoplastic asa F
Erclosure {sample 3) Themoplastic 959 F
Erclosure (sample 4) Themoplastic 960 F
Suppiementary information:
TABLE: Ball Pressure Test of Thermoplastics. | [TABLE: Resistance to heat and fire - Glow wire tests
Allowed impression diameter (mm) .. = Object Glowwire test (GWT): (°C)
Object Part No/ Material | Manufacturer/ Test temperature ('C) | Impression diameter {mm) Part No/ 1 850 750 Verdict
raderrark Matesil 650 850
te ti te ti
External raterial 125 08
Rail clip m 045
| supplemertary informaton
Object! i ility index | GW ignition temp.
Part No./ i (GWFI), °C (GWIT), *C Verdict
Material | trademark | 550 [ eso | 750 850 675 775
TRF No. IEC60835_1E TRF No. IEC60835_1E
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| | [ | | | List of test equipment used:
" Mte—th
[The testispeciien passed thaiglowWire 1S K(GWE) ekt i iion [1a—1) = 26l (Yesio). A completed st of Used test equipment: shall be provided in the Test Reports when a Manufacturer Testing
If no. then surrounding parts passed the needle-flame test of annex E (Yes/No) ... .. Laboratory 2ccording to CTF stage 1 or CTF stage 2 procedure has been used.
The lest specimen passed the test by virlue of most of the flaming material being withdrawn ;:‘Z‘:‘ D:Q‘Z;‘:ﬁ: may be removed when CTF stage 1 CTF stage 2 are not used. See also clause 4.81n 0D 2020
with the glow-wire (YesiNc)?
Ignition of the specilied layer placed underneath the fest specimen (YesfNo) Testing / measuring
Clause | Measurement / equipment / material used, Last callhuﬂen Calibration
Supplementary information testing ) Range used due date
550 °C GWT rot relevant (or applicable) to parts of malerial classified at least HB40 or if relevant HBF ELE-282
The GVWIT pre-selection option, the 850 “C GWF | pre-selection option. ard the 850 “C GWT are rot
relevant (or applicable) for attencied appliances. ELE-234
LME-P-2908
LEL-024
TABLE: Threaded Part Torque Test [ ELE-289
Threaded part Diameter of thread |  Column number Applied torque (Nm) S
identification (mm) 1,11, or i) ELE-149
ELE-270
LEL-009
CBL-C-0801
Supolerrertary information LME-P-1405
LME-P-14068
LME-P-1404
LME-P-0702
LME-K-09
LME-K0611
LME-K-0604
LIME-P-2613
LEL-05
LME-P-0304
ELE-255
LME-U-03
TRF No. IEC60835_1E TRF No. IEC60835_1E
Page 64 0f 65 Report No. jErrort No Page 650765 Report No. jErrort No
se encuentra el origen de la referencia. se encuentra el origen de la referencia.
Statement of Measurement Uncertainty
The Test Report shall include a statement the of the systems used
for the tests conducted when itis required by the standerd, client or ather authorities,
In such cases, the table below is to be used for reporting U of M.
This page may be removed fromhe final Test Report when not required. See also olause 48 in
©D 2020 for more details.
Ttest i 5
Clause # b York Calculated U of M
End of the report
“Note: Calculations leading to the reported value are on file with the NCB
TRF No. IEC60835_1E TRF No. IEC60835_1E
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