
MS IEC 60669-2-4:2012 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Switches for household and similar fixed 
electrical installations - Part 2-4: Particular 
requirements - Isolating switches 
(IEC 60669-2-4:2004, IDT) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ICS: 29.120.40  
 
Descriptors: switches, isolating switches, household, similar fixed electrical installations, particular  
             requirements 
 
 
 
 

© Copyright 2012 

 

DEPARTMENT OF STANDARDS MALAYSIA 

MALAYSIAN 
STANDARD



 

 

DEVELOPMENT OF MALAYSIAN STANDARDS 

 

 

The Department of Standards Malaysia (STANDARDS MALAYSIA) is the national 

standards and accreditation body of Malaysia. 

 

The main function of STANDARDS MALAYSIA is to foster and promote standards, 

standardisation and accreditation as a means of advancing the national economy, 

promoting industrial efficiency and development, benefiting the health and safety of 

the public, protecting the consumers, facilitating domestic and international trade and 

furthering international cooperation in relation to standards and standardisation. 

 

Malaysian Standards (MS) are developed through consensus by committees which 

comprise balanced representation of producers, users, consumers and others with 

relevant interests, as may be appropriate to the subject at hand. To the greatest 

extent possible, Malaysian Standards are aligned to or are adoption of international 

standards. Approval of a standard as a Malaysian Standard is governed by the 

Standards of Malaysia Act 1996 [Act 549]. Malaysian Standards are reviewed 

periodically. The use of Malaysian Standards is voluntary except in so far as they are 

made mandatory by regulatory authorities by means of regulations, local by-laws or 

any other similar ways. 

 

STANDARDS MALAYSIA has appointed SIRIM Berhad as the agent to develop, 

distribute and sell the Malaysian Standards. 

 

For further information on Malaysian Standards, please contact: 

 

Department of Standards Malaysia OR SIRIM Berhad 
Ministry of Science, Technology and Innovation             (Company No. 367474 - V) 
Level 1 & 2, Block 2300, Century Square  1, Persiaran Dato’ Menteri 
Jalan Usahawan  Section 2, P.O. Box 7035  
63000 Cyberjaya  40700 Shah Alam 
Selangor Darul Ehsan  Selangor Darul Ehsan 
MALAYSIA  MALAYSIA 
 

Tel:  60 3 8318 0002  Tel:  60 3 5544 6000 
Fax: 60 3 8319 3131  Fax: 60 3 5510 8095 
http://www.standardsmalaysia.gov.my    http://www.sirim.my  
 

E-mail: central@standardsmalaysia.gov.my E-mail: msonline@sirim.my



 – i –                        MS IEC 60669-2-4:2012 

 

CONTENTS 

                                                                                                                                          Page 

Committee representation.......................................................................................................iii

National foreword...................................................................................................................iv 

Foreword ................................................................................................................................v 

 

1 Scope............................................................................................................................. 11 

2 Normative references ..................................................................................................... 11 

3 Definitions ...................................................................................................................... 11 

4 General requirements ..................................................................................................... 13 

5 General notes on tests ................................................................................................... 13 

6 Ratings........................................................................................................................... 13 

7 Classification .................................................................................................................. 15 

8 Marking .......................................................................................................................... 15 

9 Checking of dimensions.................................................................................................. 17 

10 Protection against electric shock .................................................................................... 17 

11 Provision for earthing ..................................................................................................... 17 

12 Terminals ....................................................................................................................... 17 

13 Constructional requirements ........................................................................................... 25 

14 Mechanism ..................................................................................................................... 27 

15 Resistance to ageing, protection provided by enclosures of switches and 
resistance to humidity..................................................................................................... 29 

16 Insulation resistance and electric strength ...................................................................... 29 

17 Temperature rise ............................................................................................................31 

18 Making and breaking capacity ........................................................................................ 33 

19 Normal operation ............................................................................................................ 41 

20 Mechanical strength ....................................................................................................... 41 

21 Resistance to heat..........................................................................................................41 

22 Screws, current-carrying parts and connections.............................................................. 43 

23 Creepage distances, clearances and distances through sealing compound .................... 43 

24 Resistance of insulating material to abnormal heat, to fire and to tracking ...................... 43 

25 Resistance to rusting ...................................................................................................... 43 

26 EMC requirements.......................................................................................................... 43 

 

Annex A (normative) Survey of specimens needed for tests .................................................. 59 

Annex B (normative)  Additional requirements for switches having facilities for the 
outlet and retention of flexible cables .................................................................................... 61 

Annex AA (informative)  Determination of short-circuit power factor ...................................... 63 

Annex BB (informative)  SCPDs for short-circuit tests ........................................................... 67 

 

Bibliography.......................................................................................................................... 69 

 



MS IEC 60669-2-4:2012               – ii – 

 

CONTENTS (continued) 
 

         

                                                                                                                          Page
 

 

Figure 101 – Test circuit for verification of the short circuit withstand capability  with a

SCPD of one-pole isolating switch......................................................................................47 

Figure 102 – Test circuit for verification of the short circuit withstand capability  with a 
SCPD of a two-pole isolating switch...................................................................................... 49 

Figure 103 – Test circuit for verification of the short circuit withstand capability with a 
SCPD of a three-pole isolating switch ................................................................................... 51 

Figure 104 – Test circuit for verification of the short circuit withstand capability  with a 
SCPD of a four-pole isolating switch ..................................................................................... 53 

Figure 105 – Test apparatus for verification of the minimum I2t and Ip values  to be 
withstood by the isolating switch ........................................................................................... 55 

 
Table 2 – Relationship between rated currents and connectable cross-sectional areas 
of copper conductors for screw-type terminals ...................................................................... 17 

Table 3 – Tightening torque for verification of the mechanical strength  of screw-type 
terminals............................................................................................................................... 19 

Table 4 – Test values for flexion and pull out for copper conductors ..................................... 21 

Table 5 – Test values for pulling out test............................................................................... 21 

Table 6 – Composition of conductors .................................................................................... 23 

Table 7 – Relationship between rated currents and connectable cross-sectional areas 
of copper conductors for screwless terminals ........................................................................ 23 

Table 8 – Test current for the verification of electrical and thermal stresses in normal 
use of screwless terminals .................................................................................................... 23 

Table 9 – Cross-sectional areas of rigid copper conductors  for deflection test of 
screwless terminals .............................................................................................................. 25 

Table 10 – Deflection test forces........................................................................................... 25 

Table 12 – External cable diameter limits for surface type switches ...................................... 27 

Table 101 – Test voltage across the open contacts for verifying the suitability  for 
isolation, referred to the rated voltage of the isolating switch and  to the altitude where 
the test is carried out ............................................................................................................ 31 

Table 15 – Temperature-rise test currents and cross-sectional areas of copper 
conductors ............................................................................................................................ 31 

Table 102 – Minimum values of I2t and Ip ............................................................................. 35 

Table 103 – Power factors for short-circuit tests ................................................................... 37 

Table 17 – Number of operations for normal operation test ................................................... 41 

Table BB.1 – Indication of silver wire diameters as a function of rated currents  and 
short-circuit currents ............................................................................................................. 67 



 – iii – MS IEC 60669-2-4:2012 

© STANDARDS MALAYSIA 2012 - All rights reserved 

 
 
 
 

Committee representation 
 
 
The Industry Standards Committee on Generation, Transmission and Distribution of Energy (ISC E) under whose 
authority this Malaysian Standard was adopted, comprises representatives from the following organisations: 
 
Association of Consulting Engineers Malaysia 
Atomic Energy Licensing Board 
Department of Standards Malaysia 
Federation of Malaysian Manufacturers 
Jabatan Kerja Raya Malaysia 
Malaysian Association of Standards Users 
Malaysian Cable Manufacturers Association 
Malaysian Electrical Appliances and Distributors Association 
Malaysian Green Technology Corporation 
Ministry of Domestic Trade, Co-operatives and Consumerism 
Ministry of International Trade and Industry 
Persatuan Kontraktor Elektrikal dan Mekanikal Melayu Malaysia 
SIRIM Berhad (Secretariat) 
SIRIM QAS International Sdn Bhd 
Suruhanjaya Komunikasi dan Multimedia Malaysia 
Suruhanjaya Tenaga 
Tenaga Nasional Berhad 
The Electrical and Electronics Association of Malaysia 
The Institution of Engineers, Malaysia 
Universiti Teknologi Malaysia 
 
 
The Technical Committee on Low Voltage Switchgear, Controlgear and Wiring Accessories which supervised the 
adoption of the IEC Standard as Malaysian Standard consists of representatives from the following organisations: 
 
ABB Installations Material 
Association of Consulting Engineers Malaysia 
Association of Suppliers Against Fake Electrical Equipment 
Clipsal International Pte Ltd 
Federation of Malaysian Manufacturers 
Jabatan Kerja Raya Malaysia 
Megapower Manufacturing (M) Sdn Bhd 
SIRIM Berhad (Secretariat) 
SIRIM QAS International Sdn Bhd 
Suruhanjaya Tenaga 
Tenaga Nasional Berhad 
Tenaga Nasional Berhad (Distribution Division) 
The Electrical and Electronics Association of Malaysia 
Universiti Malaya 
 
 
The Working Group on Plugs, Socket-outlets and Switches which recommended the adoption of the IEC Standard as 
Malaysian Standard consists of representatives from the following organisations: 
 
Clipsal International Pte Ltd 
Clipsal Manufacturing (M) Sdn Bhd 
Eaton Electric Switchgear Sdn Bhd 
Hager Engineering (M) Sdn Bhd 
Jabatan Kerja Raya Malaysia 
Khind Mistral Industries Sdn Bhd 
MK Electric (M) Sdn Bhd 
SIRIM Berhad (Secretariat) 
SIRIM QAS International Sdn Bhd 
Suruhanjaya Tenaga 
Time Era Sdn Bhd 
UMS Electrical Mfg (M) Sdn Bhd 
 

 



MS IEC 60669-2-4:2012 – iv – 

© STANDARDS MALAYSIA 2012 - All rights reserved 

 
 
 
 

NATIONAL FOREWORD 
 
 
The adoption of the IEC Standard as a Malaysian Standard was recommended by the 
Working Group on Plugs, Socket-outlets and Switches under the authority of the Industry 
Standards Committee on Generation, Transmission and Distribution of Energy. 
 
This Malaysian Standard is identical with IEC 60669-2-4:2004, Switches for household and 
similar fixed electrical installations - Part 2-4: Particular requirements - Isolating switches, 
published by the International Electrotechnical Commission (IEC). However, for the purposes 
of this Malaysian Standard, the following apply:  

a) in the source text, "this International Standard" should read "this Malaysian Standard";
and 
 

b) the comma which is used as a decimal sign (if any), to read as a point. 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
 
NOTE. IDT on the front cover indicates an identical standard i.e. a standard where the technical content, structure, 
and wording (or is an identical translation) of a Malaysian Standard is exactly the same as in an International 
Standard or is identical in technical content and structure although it may contain the minimal editorial changes 
specified in clause 4.2 of ISO/IEC Guide 21-1. 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
SWITCHES FOR HOUSEHOLD AND SIMILAR  

FIXED ELECTRICAL INSTALLATIONS – 

 
Part 2-4: Particular requirements –  

Isolating switches 
 
 

FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any 
equipment declared to be in conformity with an IEC Publication. 

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

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

International Standard IEC 60669-2-4 has been prepared by subcommittee 23B: Plugs, 
socket-outlets and switches, of IEC technical committee 23: Electrical accessories. 

The text of this standard is based on the following documents: 

FDIS Report on voting 

23B/737/FDIS 23B/744/RVD 

 
Full information on the voting for the approval of this standard can be found in the report on 
voting indicated in the above table. 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 
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This part of IEC 60669 shall be used in conjunction with IEC 60669-1. It lists the changes 
necessary to convert that standard into a specific standard for isolating switches. 

When a particular subclause of Part 1 is not mentioned in this part, that subclause applies as 
far as reasonable.  

In this publication,  

•  the following print types are used: 

– requirements proper: in roman type; 

– test specifications: in italic type; 

– notes: in smaller roman type; 

•  subclauses, figures, tables or notes which are additional to those in Part 1 are numbered 
starting from 101. Annexes additional to those in Part 1 are lettered AA, BB, etc.  

The committee has decided that the contents of this publication will remain unchanged until 
2008. At this date, the publication will be  

� reconfirmed; 

� withdrawn; 

� replaced by a revised edition, or 

� amended. 
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SWITCHES FOR HOUSEHOLD AND SIMILAR  
FIXED ELECTRICAL INSTALLATIONS – 

 
Part 2-4: Particular requirements –  

Isolating switches 
 
 

1 Scope 

This clause of Part 1 applies except as follows. 

Replacement of the first paragraph: 

This part of IEC 60669 applies to manually operated general purpose isolating switches with a 
rated voltage not exceeding 440 V and a rated current not exceeding 125 A, intended for 
household and similar fixed electrical installations, either indoors or outdoors. 

NOTE Isolating switches are designed for overvoltage category III and used in environment of pollution degree 2 
according to IEC 60664-1. 

2 Normative references 

This clause of Part 1 applies except as follows. 

Addition: 

IEC 61180-1:1992, High-voltage test techniques for low voltage equipment – Part 1: 
Definitions, test and procedure requirements  

3 Definitions 

This clause of Part 1 applies except as follows. 

Additional definitions: 

3.101 
isolating switch  
switch designed to provide isolation of the installation or part of the installation and equipment 
from the supply and to carry and to make and break the current in all line current carrying 
poles 

3.102 
conditional short-circuit current  
Inc 
value of the a.c. component of a prospective current, which a switch without integral short-
circuit protection, but protected by a suitable short-circuit protective device (hereinafter 
referred to as SCPD) in series, can withstand under specified conditions of use and behaviour 

MS IEC 60669-2-4:2012
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3.103 
I2t  
integral of the square of the current over a given time interval (t0, t1) 

∫= 1

0

22 t

t

titI d  

4 General requirements 

This clause of Part 1 applies. 

5 General notes on tests 

This clause of Part 1 applies except as follows. 

5.4 Addition: 

For the test of 18.101 three additional specimens are used.  

6 Ratings 

This clause of Part 1 applies except as follows. 

6.2  Modification: 

In the first paragraph, delete the values "6 A" and "10 A" and add the values “80 A, 100 A and 

125 A.” 

Additional note: 

NOTE 101 In the following countries the value 13 A is considered as a preferred value: DK and UK. 

NOTE 102 In the UNITED KINGDOM, isolators having a rated current below 16 A are widely used and permitted. 
In the UNITED KINGDOM, this clause in Part 1 applies. 

 
Additional subclause: 

6.101 Standard and preferred values of the conditional short-circuit current (Inc) 

NOTE The associated power-factors are specified in Table 103. 

6.101.1 Values up to and including 10 000 A 

The standard values of the conditional short-circuit current (Inc) are: 

1 500 A, 3 000 A, 4 500 A, 6 000 A and 10 000 A. 

6.101.2 Values above 10 000 A 

The preferred values are:  

15 000 A, 20 000 A and 25 000 A. 

Values above 25 000 A are not considered by this standard. 

MS IEC 60669-2-4:2012
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7 Classification 

This clause of Part 1 applies except as follows. 

7.1.1 Addition: 

Isolating switches shall be only of pattern numbers 1, 2, 3 or 03. 

7.1.2 This subclause of Part 1 is not applicable. 

7.1.6 Addition: 

– rail type 

7.2 Replacement in Table 1, first column, last line, of the values “16, 20, 25, 32, 40, and 63” 
by “equal and above 16”.  

8 Marking 

This clause of Part 1 applies except as follows. 

8.1 Addition: 

– symbols for open position (OFF) and closed position (ON), 

– symbol for isolating function,  

– rated conditional short-circuit current  (Inc). 

The manufacturer shall provide reference(s) of one or more short circuit protection devices 
(SCPDs) in his catalogue and/or in the instructions which are provided with the isolating 
switch. 

8.2 Addition: 

– isolating function ............................................................................................... 

– rated conditional short-circuit current ............................................................... Inc 

8.3 Addition 

Isolating switches shall be marked with the symbols for isolating function and for the closed 
and open position. These markings shall be visible from the front after installation, even after 
removal of the front cover of the enclosure when the isolating switch is mounted and wired as 
in normal use. The isolating symbol may be included in a wiring diagram even combined with 
symbols of other functions, provided that it is visible from the front under the conditions 
specified before. 

The marking for the rated conditional short-circuit current (Inc) shall be on the isolating switch 

or in the manufacturer's published literature. 

8.6 Replacement of the first sentence of the first paragraph 

Isolating switches shall be so marked that the actual contact position is clearly indicated. 

Deletion of Note 1. 

MS IEC 60669-2-4:2012

© STANDARDS MALAYSIA 2012 - All rights reserved



 – 17 –  

9 Checking of dimensions 

This clause of Part 1 applies. 

10 Protection against electric shock 

This clause of Part 1 applies except as follows. 

10.3 Replacement of the first two lines: 

Accessible parts of isolating switches shall be made of insulating material, with the exception 
of the following: 

11 Provision for earthing 

This clause of Part 1 applies. 

12 Terminals 

This clause of Part 1 applies except as follows. 

Replacement of Table 2: 

Table 2 – Relationship between rated currents and connectable cross-sectional areas 
of copper conductors for screw-type terminals   

Ranges of rated currents Rigid conductors (solid or stranded)a 

A 
Nominal cross-sectional areas 

mm2 

Diameter of largest conductor 

mm 

16b 

Above 16 up to and including 25 

Above 25 up to and including 32 

Above 32 up to and including 50 

Above 50 up to and including 80  

Above 80 up to and including 100 

Above 100 up to and including 125 

From   1,5   up to   4 inclusive 

From   2,5   up to   6 inclusive 

From   4      up to 10 inclusive 

From   6      up to 16 inclusive 

From 10      up to 25 inclusive  

From 16      up to 35 inclusive 

From 25      up to 50 inclusive 

2,72 

3,34 

4,34 

5,46 

6,85 

7,90 

9,10 

a  The use of flexible conductors is permitted. 

b  Each supply terminal of isolating switches, other than those of pattern numbers 3 and 03, shall allow the 
connection of two 2,5 mm

2
 conductors. For isolating switches having a rated voltage not exceeding 250 V a 

round hole is sufficient for the connection of two 2,5 mm
2
 conductors. 

 

NOTE In the UNITED KINGDOM, isolators having a rated current below 16 A are widely used and permitted.  

In the UNITED KINGDOM, Table 2 of Part 1 applies. 
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12.2.5 Replacement of Table 3: 

Table 3 – Tightening torque for verification of the mechanical strength  
of screw-type terminals 

Torque 

Nm 

Nominal diameter of thread 

mm 

1 2 3 4 5 

Up to and including 1,6 

Above 1,6 up to and including 2,0 

Above 2,0 up to and including 2,8 

Above 2,8 up to and including 3,0 

Above 3,0 up to and including 3,2 

Above 3,2 up to and including 3,6 

Above 3,6 up to and including 4,1 

Above 4,1 up to and including 4,7 

Above 4,7 up to and including 5,3 

Above 5,3 up to and including 6,0 

Above 6,0 up to and including 8,0 

Above 8,0 up to and including 10,0 

Above 10,0 up to and including 12,0 

Above 12,0 up to and including 15,0 

0,05 

0,1 

0,2 

0,25 

0,3 

0,4 

0,7 

0,8 

0,8 

1,2 

2,5 

– 

– 

– 

– 

– 

– 

– 

– 

– 

1,2 

1,2 

1,4 

1,8 

2,5 

3,5 

4,0 

5,0 

0,1 

0,2 

0,4 

0,5 

0,6 

0,8 

1,2 

1,8 

2,0 

2,5 

3,5 

4,0 

– 

– 

0,1 

0,2 

0,4 

0,5 

0,6 

0,8 

1,2 

1,8 

2,0 

3,0 

6,0 

10,0 

– 

– 

– 

– 

– 

– 

– 

– 

1,2 

1,8 

2,0 

3,0 

4,0 

6,0 

8,0 

10,0 

NOTE 1 Column 1 applies to screws without heads if the screw when tightened does not protrude from the hole, 
and to other screws which cannot be tightened by means of a screwdriver with a blade wider than the diameter of 
the screw. 

Column 2 applies to nuts of mantle terminals which are tightened by means of a screwdriver. 

Column 3 applies to other screws  which are tightened by means of a screwdriver. 

Column 4 applies to nuts of mantle terminals in which the nut is tightened by means other than a screwdriver. 

Column 5 applies to screws or nuts, other than nuts of mantle terminals, which are tightened by means other than 
a screwdriver. 

Where a screw has a hexagonal head with a slot for tightening with a screwdriver and the values of columns 3 
and 5 are different, the test is made twice, first applying to the hexagonal head the torque specified in column 5 
and then applying the torque specified in column 3 by means of a screwdriver. If the values of columns 3 and 5 
are the same, only the test with the screwdriver is made. 

NOTE 2 For mantle terminals the specified nominal diameter is that of the slotted stud. 

NOTE 3 The shape of the blade of the test screwdriver should suit the head of the screw to be tested. 

NOTE 4 The screws and nuts should not be tightened in jerks. 
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Replacement of Table 4: 

Table 4 – Test values for flexion and pull-out for copper conductors  

Conductor  
cross-sectional areaa 

mm2  

Diameter 
of bushing hole b 

mm  

Height H c 

mm 
Mass 

for conductor 
kg 

1,5 6,5 260 0,4 

2,5 9,5 280 0,7 

4,0 9,5 280 0,9 

6,0 9,5 280 1,4 

10,0 9,5 280 2,0 

16,0 13,0 300 2,9 

25,0 13,0 300 4,5 

35 14,5 320 6,8 

50 16 340 9,5 

a AWG sizes corresponding to mm
2
 can be found in IEC 60999. 

b  If the bushing hole diameter is not large enough to accommodate the conductor without binding, a bushing 
having the next larger hole size may be used. 

c  Tolerance for height H = ±15 mm. 

 

NOTE In the UNITED KINGDOM, isolators having a rated current below 16 A are widely used and permitted. 

In the UNITED KINGDOM, Table 4 of Part 1 applies. 

 

12.2.6 Replacement of Table 5: 

Table 5 – Test values for pulling out test 

Cross-
sectional 

area of 
conductors  
accepted by 
the terminal 

mm2 

From 1,5 
up to 2,5 
inclusive 

From 2,5 
up to 4 

inclusive 

From 4 
up to 6 

inclusive 

From 6 
up to 10 
inclusive 

From 10 
up to 16 
inclusive 

From 16 
up to 25 
inclusive 

From 25 
up to 35 
inclusive 

From 35 
up to 50 
inclusive 

Pull 

N 

50 50 60 80 90 100 190 235 

 

NOTE In the UNITED KINGDOM, isolators having a rated current below 16 A are widely used and permitted.  

In the UNITED KINGDOM, Table 5 of Part 1 applies. 
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12.2.7 Replacement of Table 6:  

Table 6 – Composition of conductors  

Number of wires and nominal diameter of wires 
mm 

Cross-sectional area 

mm2 
Solid conductor Stranded conductor 

1,5 

2,5 

4 

6 

10 

16 

25 

35 

50 

1 × 1,38 

1 × 1,78 

1 × 2,25 

1 × 2,76 

1 × 3,57 

– 

– 

– 

– 

7 × 0,52 

7 × 0,67 

7 × 0,86 

7 × 1,05 

7 × 1,35 

7 × 1,70 

7 × 2,14 

7 × 2,53 

19 × 1,83 

 

NOTE In the UNITED KINGDOM, isolators having a rated current below 16 A are widely used and permitted.  

In the UNITED KINGDOM, Table 6 of Part 1 applies. 

 

12.3.2 Replacement of Table 7: 

Table 7 – Relationship between rated currents and connectable cross-sectional areas 
of copper conductors for screwless terminals 

 Conductors 

Rated current 
 

A 

Nominal cross-
sectional areas 

mm2 

Diameter of largest 
rigid conductor 

mm 

Diameter of largest 
flexible conductor 

mm 

16a 1,5 to 2,5 2,13 2,21 

a Each supply terminal of isolating switches other than those of pattern numbers 3 and 03 shall allow the 
connection of two 2,5 mm

2
 conductors. In such cases a terminal with separate independent clamping 

means for each conductor shall be used. 

 

NOTE In the UNITED KINGDOM, isolators having a rated current below 16 A are widely used and permitted. 

In the UNITED KINGDOM, Table 7 of Part 1 applies. 

 

12.3.11 Replacement of Table 8:  

Table 8 – Test current for the verification of electrical and thermal stresses 
in normal use of screwless terminals  

Rated current 
 

A 

Test current 
 

A 

Cross-sectional area 
of the conductor 

mm2 

16 22 2,5 

 

NOTE In the UNITED KINGDOM, isolators having a rated current below 16 A are widely used and permitted.  

In the UNITED KINGDOM, Table 8 of Part 1 applies. 
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12.3.12 Replacement of Tables 9 and 10: 

Table 9 – Cross-sectional areas of rigid copper conductors  
for deflection test of screwless terminals  

Rated current of the isolating 
switch 

Cross-sectional area of the test conductor 
mm2 

A 1st test sequence 2nd test sequence 

16 1,5 2,5 

 

Table 10 – Deflection test forces  

Cross-sectional area of the test conductor 

mm2 

Force for deflecting the test conductora 

N 

1,5 

2,5 

0,5 

1,0 

a The forces are chosen so that they stress the conductors close to the limit of elasticity. 

 

NOTE In the UNITED KINGDOM, isolators having a rated current below 16 A are widely used and permitted. 

 In the UNITED KINGDOM, Tables 9 and 10 of Part 1 apply. 

 

13 Constructional requirements 

This clause of Part 1 applies except as follows. 

Additional subclause: 

13.2.101 Isolating switches when in the open position shall provide an isolation distance in 

accordance with the requirements necessary to satisfy the isolating function. 

Indication of the contact position shall be provided by the position of the actuating member 
and/or by suitable means.  

NOTE A pilot light alone is not considered as suitable means. 

The actuating member shall be connected to the moving contacts in a reliable way. The 
actuating member shall not indicate the open position unless all the moving contacts are in 
the open position.  

Isolating switches shall be so designed that the actuating member can only be fitted in a 
manner which ensures correct contact position and correct locking, if the isolating switch is 
provided with means for locking. When means are provided or specified by the manufacturer 
to lock the isolating switch in the open position, locking in that position shall only be possible 
when the contacts are in the open position. 

Compliance is checked by inspection and by the tests of clause 16.101. 
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13.12 Replacement of Table 12: 

Table 12 – External cable diameter limits for surface type switches 

Limits of external diameter 
of cables Rated 

current 
A 

Cross-sectional 
areas 
mm2 

Number 
of conductors Minimum 

mm 
Maximum 

mm 

2 15 

3 16 

4 18 
16 1,5 up to and including 4 

5 

7,6 

19,5 

2 18,5 

3 20 

4 22 

20 

25 
2,5 up to and including 6 

5 

8,6 

24,5 

2 24 

3 25,5 

4 28 
32 4 up to and including 10 

5 

9,6 

30,5 

2 27,5 

3 29,5 

4 32 

40 

45 

50 

6 up to and including 16 

5 

10,5 

35,5 

2 31,5 

3 34 

4 37,5 
63 10 up to and including 25 

5 

13 

41,5 

2 — 

3 38,0 

4 42,0 

80 

100 
16 up to and including 35 

5 

15,5 

— 

2 — 

3 44,0 

4 48,5 
125 25 up to and including 50 

5 

18,5 

— 

NOTE The limits of external diameter of cables specified in this table are based on type 60227 IEC 10 according 
to IEC 60227-4 and type 60245 IEC 66 according to IEC 60245-4 and are given for information. 

 

NOTE In the UNITED KINGDOM, isolators having a rated current below 16 A are widely used and permitted.  

In the UNITED KINGDOM, Table 12 of Part 1 applies. 

 

14 Mechanism 

This clause of Part 1 applies. 
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15 Resistance to ageing, protection provided by enclosures of switches and 
resistance to humidity 

This clause of Part 1 applies. 

16 Insulation resistance and electric strength 

This clause of Part 1 applies except as follows. 

Additional subclause: 

16.101 Isolating switches shall be suitable for isolation. They shall be tested in the new, 
clean and dry conditions, when in the open position, across the terminals of each pole. 

Compliance is checked by the following test. 

The 1,2/50 impulse voltage according to Figure 1 of IEC 61180-1 is applied between the line 
terminals connected together and the load terminals connected together with the contacts in 
the open position.  

The impulses are given by a generator producing positive and negative impulses having a 
front time of 1,2 µs and a time to half value of 50 µs, the tolerances being 

± 5 % for the peak value; 

± 30 % for the front time; 

± 20 % for the time to half value. 

The shape of the impulses is adjusted with the isolating switch under test connected to the 
impulse generator. For this purpose appropriate voltage dividers and voltage sensors shall be 
used. 

Small oscillations in the impulses are allowed, provided that their amplitude near the peak of 
the impulse is less than 5 % of the peak value. 

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

The test voltage shall be chosen from Table 101, in accordance with the rated voltage of the 
isolating switch. 

The impulse voltage shall be applied 3 times at intervals of 1 s minimum. 

There shall be no discharges during the test. 

NOTE 1 The surge impedance of the test apparatus should be 500 Ω; a substantial reduction of this value is 
under consideration. 

NOTE 2 The expression “discharge“ is used to cover the phenomena associated with the failure of insulation 
under electric stress, which includes current flow and a drop in voltage. 
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Table 101 – Test voltage across the open contacts for verifying the suitability  
for isolation, referred to the rated voltage of the isolating switch and  

to the altitude where the test is carried out  

Rated voltage Test voltage [kV] and corresponding altitudes above sea level [m] 

V Sea level 200 500 1 000 2 000 

Not exceeding 
130 V 

3,5 3,5 3,4 3,2 3 

Exceeding 
130 V 

6,2 6 5,8 5,6 5 

 

17 Temperature rise 

This clause of Part 1 applies except as follows. 

Replacement of Table 15: 

Table 15 – Temperature-rise test currents and cross-sectional areas 
of copper conductors 

 
Rated current 

A 

 
Test current 

A 

Nominal cross-sectional 
area of conductors 

mm2 

16 

20 

25 

32 

40 

45 

50 

63 

80 

100 

125 

20 

25 

32 

38 

46 

51 

57,5 

75 

90 

115 

145 

     4a 

  4 

  6 

10 

16 

16 

16 

25 

25 

35 

50 

a For isolating switches having a rated voltage not exceeding 250 V, other than those of 
pattern number 3 and 03 the test shall be carried out with conductors having a  
cross-sectional area of 2,5 mm

2
. 

 

NOTE In the UNITED KINGDOM, isolators having a rated current below 16 A are widely used and permitted. 

In the UNITED KINGDOM, Table 15 of Part 1 applies. 

 

Replacement of the penultimate paragraph before Note 5: 

The temperature rise test of the terminals shall not exceed 45 K for isolating switches having 
rated current up to and including 63 A, 65 K for isolating switches having rated current greater 
than 63 A. 
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18 Making and breaking capacity 

This clause of Part 1 applies except as follows. 

Additional subclause: 

18.101 Short-circuit withstand capability tests 

Six new specimens are used for this test. 

The test is intended to verify that the isolating switch is able to withstand, without damage, 
short-circuit currents up to and including its rated conditional short-circuit current. 

18.101.1 General conditions for test 

The conditions of 18.101 are applicable to any test intended to verify the behaviour of the 
isolating switches under short-circuit conditions. 

a) Test circuit 

 Figures 101, 102, 103 and 104 respectively give diagrams of the circuits to be used for the 
tests concerning: 

– a single pole isolating switch; 

– a two-pole isolating switch; 

– a three-pole isolating switch; 

– a four-pole isolating switch. 

 The supply S feeds a circuit including resistors R, reactors L, the short circuit protection 
device SCPD and the isolating switch under test D. 

 The values of the resistors and reactors of the test circuit shall be adjusted to satisfy the 
specified test conditions. 

 The reactors L shall be air-cored. They shall always be connected in series with the 
resistors R, and their value shall be obtained by connecting individual reactors in series; 
parallel connecting of reactors is allowed when these reactors have practically the same 
time-constant. 

 Since the transient recovery voltage characteristics of test circuits including large air-
cored reactors are not representative of normal service conditions, the air-cored reactor in 
any phase shall be shunted by a resistor taking approximately 1  % of the current through 
the reactor, unless otherwise agreed between manufacturer and user. 

 In each test circuit the resistors R and the reactors L are inserted between the supply 
source S and the isolating switch D. 

 The SCPD is inserted between the resistor R and the isolating switch D. 

 For the tests of 18.101.2 the isolating switch D shall be connected with cables having a 
length of 0,75 m per pole and the maximum cross-sectional area corresponding to the 
rated current according to Table 2. 

NOTE It is recommended to connect 0,5 m on the supply side and 0,25 m on the load side of the isolating 
switch. 

 The diagram of the test circuit shall be given in the test report. It shall be in accordance 
with the relevant figure. 

 There shall be one and only one point of the test circuit which is directly earthed; this shall 
be the neutral point of the supply.  
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 The SCPD may be a circuit-breaker, or a fuse, having an I2t and peak current Ip not 
exceeding the I2t and peak current Ip withstand capabilities stated by the manufacturer for 
the isolating switch D. 

 For the purpose of verifying the minimum I2t and Ip values to be withstood by the isolating 
switch, as given in Table 102, tests have to be performed. The SCPD shall be adjusted 
and shall be embodied either by a silver wire using the test apparatus shown in Figure 105 
or by a fuse (as proposed in Annex BB) or by any other means. 

 For the purpose of this test, verification of the correctly selected and adjusted SCPD (I2t 
and Ip) is made prior to testing, the isolating switch being replaced by a temporary 
connection having a negligible impedance. 

 The minimum values of let-through energy I2t and peak current based on an electrical 
angle of 45°, are given in Table 102. 

 Unless otherwise specified by the manufacturer, these values shall not be higher than 
1,1 times the values given in Table 102. 

Table 102 – Minimum values of I2t and Ip 

Inc Ip / I
2
t  In = 16 A 16 A < In ≤≤≤≤ 32 A 32 A < In ≤≤≤≤ 40 A 40 A < In ≤≤≤≤ 63 A 63 A < In ≤≤≤≤ 80 A 80 A < In ≤≤≤≤ 125 A 

Ip (kA) 1,02 1,50 1,90 2,10 - - 1 500 

I
2
t (kA

2
s) 1,00 4,10 9,75 22,00 - - 

3 000 Ip (kA) 1,10 1,85 2,35 3,30 3,70 3,95 

 I
2
t (k A

2
s) 1,20 4,50 8,70 22,50 36,00 72,50 

4 500 Ip (kA) 1,15 2,05 2,70 3,90 4,80 5,60 

 I
2
t (k A

2
s) 1,45 5,00 9,70 28,00 40,00 82,00 

>6 000 Ip (kA) 1,30 2,30 3,00 4,05 5,10 5,80 

 I
2
t (k A

2
s) 1,60 6,00 11,50 25,00 47,00 65,00 

 
NOTE 1 At the request of the manufacturer higher values of I

2
t and Ip may be used. 

NOTE 2 In the UNITED KINGDOM, isolators having a rated current below 16 A are widely used and permitted. 
For current rating less than 16 A, the column for 16 A rating applies. 

 

 For intermediate values of short-circuit test currents the next higher short-circuit current 
shall apply.  

 The verification of the minimum I2t and Ip values is not needed if the manufacturer has 
stated for the isolating switches values higher than the minimum ones, in which case the 
stated values shall be verified. 

 For co-ordination with circuit-breakers, tests with this combination are necessary. 

 All the conductive parts of the isolating switch D normally earthed in service, including the 
metal support on which the isolating switch is mounted or any metal enclosure (see 
18.101.1 f), shall be connected to the neutral point of the supply or to a substantially non-
inductive artificial neutral permitting a prospective fault current of at least 100 A.  

 This connection shall include a copper wire F of 0,1 mm diameter and not less than 50 mm 
in length for the detection of the fault current and, if necessary, a resistor R1 limiting the 
value of the prospective fault current of approximately 100 A.  

 The current sensors O1 are connected on the load side of the isolating switch D.  

 The voltage sensors O2 are connected across the supply terminals. 

 Resistors R2 drawing a current of 10 A per phase are connected on the supply side of the 
isolating switch D between the reactor for adjusting the prospective current to the rated 
conditional short-circuit current of the isolating switch and the isolating switch D. 
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 Unless otherwise stated in the test report, the resistance of the measuring circuits shall be 
at least 100 ohm per volt of the power frequency recovery voltage.  

b) Tolerances for test quantities 

 The verification tests for the conditional short-circuit withstand capability shall be 
performed at values of influencing quantities and factors as stated by the manufacturer in 
accordance with Clause 5, unless otherwise specified. 

 The tests are considered as valid if the values as recorded in the test report are within the 
following tolerances for the specified values: 

– current: (
0

5+
) %; 

– rated frequency: ± 5  %;  

– voltage: ± 5  % (including recovery voltage). 

c) Power factor of the test circuit 

 The power factor of each phase of the test circuit shall be determined according to a 
recognised method which shall be stated in the test report. 

 Two examples are given in Annex C.  

 The power factor of a polyphase circuit is considered as the mean value of the power 
factor of each phase.  

 The power factor shall be in accordance with Table 103. 

Table 103 – Power factors for short-circuit tests 

Short circuit current 

A 

Power factor  

Ic = 1 500 0,95 to 0,98 

 1 500 < Ic ≤ 3 000 0,85 to 0,90 

3 000 < Ic ≤ 4 500 0,75 to 0,80  

4 500 < Ic ≤ 6 000  0,65 to 0,70  

6 000 < Ic ≤ 10 000 0,45 to 0,50 

10 000 < Ic ≤ 25 000 0,20 to 0,25  

 
d) Power frequency recovery voltage 

 The value of the power frequency recovery voltage shall be equal to a value 
corresponding to 105 % of the rated voltage of the isolating switch D. 

NOTE 2 The value of 105 % of the rated voltage is deemed to cover the effects of the variations of the 
system voltage under normal service conditions. The upper limit value may be increased with the approval of 
the manufacturer. 

e) Calibration of the test circuit 

 The isolating switch D and the SCPD are replaced by temporary connections G1 having 
negligible impedance compared with that of the test circuit. 

 For the test of 18.101.2 the load terminals of the isolating switch D being short-circuited 
by means of the connections of negligible impedance, the resistors R and the reactors L 
are adjusted so as to obtain, at the test voltage, a current equal to the rated conditional 
short-circuit current at the prescribed power-factor; the test circuit is energised 
simultaneously in all poles and the current curve is recorded with the current sensor O1. 
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f) Condition of the isolating switch for test 

 The isolating switch D shall be mounted on a metal support in free air, unless it is 
intended for installation in an individual metal enclosure specified by the manufacturer, in 
which case it shall be tested in the smallest of such individual enclosures.  

 Its control mechanism shall be operated simulating as closely as possible the normal 
manual operation.  

 It shall be verified that the isolating switch D operates correctly on no-load when it is 
operated under the specified conditions. 

g) Sequence of operations 

 The test procedure consists of a sequence of operations. The following symbols are used 
for defining the sequence of operations: 

O represents an automatic opening operation of the SCPD, the short-circuit being 
established by the closing device T, with the isolating switch under test (D) and the 
SCPD in the closed position; 

CO represents a closing operation of the isolating switch under test (D), both the closing 
device T and the SCPD being in the closed position, followed by an automatic 
operation of the SCPD. 

t represents the time interval between two successive short-circuit operations, which 
shall be at least 3 min. 

h) Behaviour of the isolating switch during tests 

 During tests, the isolating switch D shall not endanger the operator. 

 Furthermore, there shall be no permanent arcing, no flashover between poles or between 
poles and exposed conductive parts, no melting of the fuse F. 

i) Condition of the isolating switch after tests 

 After the test carried out in accordance with 18.101.2 the isolating switch D shall show no 
damage impairing its further use and shall be capable, without maintenance, of 

– complying with the requirements of 16.2 without previous humidity treatment, the test 
voltage of 4 000 V being reduced by 1 000 V, and the other test voltages by 500 V; 

– switching on and off its rated current at its rated voltage once only. 

18.101.2 Verification of the co-ordination between the isolating switch and the SCPD 

These tests are intended to verify that the isolating switch D, protected by the SCPD, is able 
to withstand, without damage, short-circuit currents up to and including its rated conditional 
short-circuit current (see 6.101). 

The short-circuit current is interrupted by the SCPD. 

The SCPD is renewed or reset as applicable, after each operation. 

The following test is made under the general conditions of 18.101.1, to check that at the rated 
conditional short-circuit current Inc the SCPD protects the isolating switch.  

For the breaking operations (sequence O), the closing device T is synchronised with respect 
to the voltage wave so that a point of initiation is +45° ± 5° from the 0 crossing point. The 
same phase shall be used as reference for the purpose of synchronisation for the different 
specimens.  
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a) Test condition 

 The connections G1 of negligible impedance are replaced by the isolating switch D and by 
the SCPD.  

b) Test procedure 

 The following sequence of operations is performed: 

O - t - CO 

NOTE For the explanation of this sequence of operations see 18.101.1 g). 

19 Normal operation 

This clause of Part 1 applies except as follows. 

Addition: 

After the normal operation tests the isolating switch shall comply with 6 mA maximum leakage 
current test with a voltage of 110 % of the rated voltage. 

19.1 Replacement of Table 17: 

Table 17 – Number of operations for normal operation test 

Rated current Number of 
operations 

16 A, for isolating switches having a rated voltage not exceeding 250 V a.c. of pattern 
number 2 

40 000 

16 A, for pattern number 3 and 03 having a rated voltage not exceeding 250 V 

16 A, for isolating switches having a rated voltage exceeding 250 V a.c.  
20 000 

Above 16 A up to and including 40 A 10 000 

Above 40 A up to and including 80 A 5 000 

Above 80 A up to and including 125 A 1 000 

 

Replacement of the third paragraph starting from the end by: 

After the test, the specimen shall withstand an electric strength test as specified in 16.2 
without previous humidity treatment, the test voltage of 4 000 V being reduced by 1 000 V, 
and the other test voltages by 500 V, and a temperature rise test as specified in Clause 17, 
the test current being reduced to a value of the rated current. 

NOTE  In the UNITED KINGDOM, isolators having a rated current below 16 A are widely used and permitted. 

In the UNITED KINGDOM, Table 17 of Part 1 applies.” 

20 Mechanical strength 

This clause of Part 1 applies. 

21 Resistance to heat 

This clause of Part 1 applies. 
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22 Screws, current-carrying parts and connections 

This clause of Part 1 applies. 

23 Creepage distances, clearances and distances through sealing compound 

This clause of Part 1 applies except as follows. 

Replacement of point 1 of Table 20: 

1 Between live parts which are separated when the contacts are open  ......……………………………...4 101 

Replacement of point 6 of Table 20 

6 Between live parts which are separated when the contacts are open.......……………………………....4 101 

Addition of the following footnote to Table 20: 

101 If the value is lower than 4 mm but not lower than 3 mm compliance with this standard is given when the 
isolating switches fulfil the conditions of the test of 16.101. 

24 Resistance of insulating material to abnormal heat, to fire and to tracking 

This clause of Part 1 applies except as follows.  

24.2 Replacement of the first paragraph 

For isolating switches, parts of insulating material retaining live parts in position shall be of 
material resistant to tracking. 

25 Resistance to rusting 

This clause of Part 1 applies. 

26 EMC requirements 

This clause of Part 1 applies. 
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Figures  

Figures of Part 1 apply except as follows. 

Figure 1 

Addition: 

Addition of two rows to the table of dimensions: 

35 8,2 3,5 2,5 – – – – – – 

50 10 4 2,5 – – – – – – 

 

Figure 2 

Addition: 

Addition of two rows to the table of dimensions: 

Up to 35 8,2 – – – – 

Up to 50 10 – – – – 

 

Figure 3 

Addition: 

Addition of two rows to the table of dimensions: 

Up to 35 8,2 – 

Up to 50 10 – 

 

Figure 4 

Addition: 

Addition of two rows to the table of dimensions: 

Up to 35 9 – – 

Up to 50 9 – – 

 

Figure 5 

Addition: 

Addition of two rows to the table of dimensions: 

Up to 35 8.2 – 

Up to 50 10 – 
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Additional figures: 

 

O1 

O2

G1

G1 P 

T 

R1

F 
R

L 

S 

R2

D 

IEC   419/04  

  Key 

S  =  Supply 

R  =  Adjustable load resistor 

L  =  Adjustable load reactor 

T  =  Closing device 

F  =  Copper wire fuse 

R1 = Fault current limiting resistor 

R2 = Resistor drawing a current of 10 A per phase 

P  = SCPD 

G
1
  = Temporary connection for calibration 

O
1  = Current sensor 

O
2  = Voltage sensor 

D    = Isolating switch under test 

 

Figure 101 – Test circuit for verification of the short circuit withstand capability  
with a SCPD of one-pole isolating switch 
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O1 

O2

G1 

G1 P 

T 

R1

F 
R

L 

S 

R2

D 

R

L 

G1

G1

N

IEC   420/04 
 

   Key 

S  =  Supply 

R  =  Adjustable load resistor 

L  =  Adjustable load reactor 

T  =  Closing device 

F   =  Copper wire fuse 

R1 = Fault current limiting resistor 

R2 = Resistor drawing a current of 10 A per phase 

P = SCPD 

G
1
 = Temporary connection for calibration 

O
1 = Current sensor 

O
2 = Voltage sensor 

D = Isolating switch under test 

 

Figure 102 – Test circuit for verification of the short circuit withstand capability  
with a SCPD of a two-pole isolating switch 
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G1

D 

N

R

L 

G1

G1

O2

O2

O1 O1

IEC   421/04 

 

   Key 

S   =  Supply 

R   =  Adjustable load resistor 

L   =  Adjustable load reactor 

T   =  Closing device 

F   =  Copper wire fuse 

R1 =  Fault current limiting resistor 

R2 =  Resistor drawing a current of 10 A per phase 

P  =  SCPD 

G
1
 = Temporary connection for calibration 

O
1 =  Current sensor 

O
2 

=  Voltage sensor 

D  =  Isolating switch under test 

 

Figure 103 – Test circuit for verification of the short circuit withstand capability  
with a SCPD of a three-pole isolating switch 
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IEC   422/04 

 

   Key 

S    =  Supply 

R    =  Adjustable load resistor 

L    =  Adjustable load reactor 

T    =  Closing device 

F    =  Copper wire fuse 

R1  =  Fault current limiting resistor 

R2  =  Resistor drawing a current of 10 A per phase 

P    =  SCPD 

G
1
  = Temporary connection for calibration 

O
1  =  Current sensor 

O
2 

=  Voltage sensor 

D    =  Isolating switch under test 

 
Figure 104 – Test circuit for verification of the short circuit withstand capability  

with a SCPD of a four-pole isolating switch 
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 Key 

1) Gliding plates 

2) Terminal 

3) Stop for gliding plate 

4) Silver wire 

Figure 105 – Test apparatus for verification of the minimum I2t and Ip values  
to be withstood by the isolating switch 
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Annexes 

Annexes of Part 1 apply except as follows. 

Annex A 

Replacement: 
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Annex A  
(normative) 

Survey of specimens needed for tests 

The numbers of specimens needed for the tests according to 5.4 are as follows: 

 

Clauses and subclauses 
Number 

of specimens 

Number of 
additional 

specimens for 
dual current 

rating 

  6 Ratings A  

  7 Classification A  

  8 Marking A  

  9  Checking of dimensions ABC  

10 Protection against electric shock ABC  

11 Provision for earthing ABC  

12 Terminals a ABC JKL 

13 Constructional requirements b ABC  

14 Mechanism ABC  

15 Resistance to ageing, protection provided by enclosures of 
switches and resistance to humidity 

ABC  

16 Insulation resistance and electric strength ABC  

17 Temperature rise ABC JKL 

18.1 and18.2 Making and breaking capacity  ABC JKL 

19 Normal operation c ABC JKL 

16.101 Impulse test d ABC  

20 Mechanical strength subclauses 20.1 to 20.9 e ABC  

21 Resistance to heat ABC  

22 Screws, current-carrying parts and connections ABC  

23 Creepage distances, clearances and distances through sealing 
compound 

 
ABC 

 

18.101 Short circuit withstand capability XYZ + PQR  

16.101 Impulse test d XYZ  

19.2 Normal operation for fluorescent lamp circuits DEF MNO 

24.1 Resistance to abnormal heat and to fire GHI  

24.2 Resistance to tracking f GHI  

25 Resistance to rusting GHI  

 TOTAL 15 6 

a  Five extra screwless terminals are used for the test of 12.3.11 and one extra set of specimens is used for the 
test of 12.3.12. 

b An extra set of membranes are needed for each of the tests of 13.15.1 and 13.15.2. 

c For isolating switches of pattern number 2 one extra set of specimens is used. 

d Test to be carried out only if the clearance of item 6 of Clause 23 is lower than 4 mm. 

e One extra set of specimens of cord-operated isolating switches is needed for the test of 20.9. 

f One extra set of specimens may be used. 
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Annex B  
(normative) 

 
Additional requirements for switches having facilities for the outlet and 

retention of flexible cables 

 

This annex of Part 1 applies. 
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Additional annexes: 

Annex AA  
(informative) 

 
Determination of short-circuit power factor 

 
 

AA.1 Introduction  

There is no method by which the short-circuit power factor can be determined with precision. 
Two examples of acceptable methods are given in this annex. 

AA.2 Method I – Determination from d.c. component 

The angle may be determined from the curve of the d.c. component of the asymmetrical 
current wave between the instant of the short-circuit and the instant of contact separation as 
follows: 

a) The formula for the d.c. component is: 

id =  Ido . e-Rt/L 

where 

id   is the value of d.c. components at the instant t; 

Ido  is the value of the d. c. component at the instant taken as time origin; 

L/R is the time constant of the circuit, in seconds; 

t   is the time, in seconds, taken from the initial instant; 

e   is the base of Napierian logarithms. 

The time-constant L/R can be ascertained from the above formula as follows: 

1) measure the value of Ido at the instant of short-circuit and the value of id at another 
instant t before contact separation;  

2) determine the value of e-Rt/L by dividing id by Ido;  

3) from a table of values of e-x, determine the value of -x corresponding to the ratio of id / 
Ido 

4) the value x represents Rt/L from which L/R is obtained. 

 

b) Determine the angle ϕ  from: 

ϕ = arc tan ω L/R 

where ω is 2 π times the actual frequency. 

This method should not be used when the currents are measured by current transformers. 
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AA.3 Method II - Determination with pilot generator 

When a pilot generator is used on the same shaft as the test generator, the voltage of the 
pilot generator on the oscillogram may be compared in phase first with the voltage of the test 
generator and then with the current of the test generator. 

The difference between the phase angles between pilot generator voltage and main generator 
voltage on the one hand and pilot generator voltage and test generator current on the other 
hand gives the phase angle between the voltage and current of the test generator, from which 
the power factor can be determined.  
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Annex BB  
(informative) 

 
SCPDs for short-circuit tests 

 
 

BB.1 Introduction 

For the verification of the minimum I2t and lp values to be withstood by the isolating switch as 
given in Table 102, short-circuit tests have to be performed. The short-circuit tests shall be 
made by the use of a fuse or a silver wire using the test apparatus shown in Figure 105 or by 
the use of any other means producing the required I2t and lp values. 

BB.2 Silver wires 

For the purpose of verifying the minimum I2t and lp values to be withstood by the isolating 
switch, in order to obtain reproducible test results, the SCPD, if any, may be a silver wire 
using the test apparatus shown in Figure 105. 

For silver wires with at least 99,9 % purity, Table BB.1 gives an indication of the diameters 
according to the rated current ln and the short-circuit currents lnc. 

Table BB.1 – Indication of silver wire diameters as a function of rated currents  
and short-circuit currents 

lnc Silver wire diameter 
a
 in mm corresponding to 

A ln = 16 A 16 A < ln ≤≤≤≤ 32 A 32 A < ln ≤≤≤≤ 40 A 40 A< ln ≤≤≤≤ 63 A 63 A < ln ≤≤≤≤ 80 A 80 A < ln ≤≤≤≤ 125 A 

1 500 0,35 0,50 0,65 0,85 - - 

3 000 0,35 0,50 0,60 0,80 0,95 1,15 

4 500 0,35 0,50 0,60 0,80 0,90 1,15 

>6 000 0,35 0,50 0,60 0,75 0,90 1,00 

a The silver wire diameter values are essentially based on peak current (Ip) considerations (see Table 102). 

 

NOTE In the UNITED KINGDOM, isolators having a rated current below 16 A are widely used and permitted.  
For current rating less than 16 A, the column for 16 A rating applies. 

The silver wire shall be inserted horizontally in the appropriate position of the test apparatus 
shown in Figure 105 and stretched. The silver wire shall be replaced after each test. 

BB.3 Fuses 

For the purpose of verifying the minimum I2t and lp values to be withstood by the isolating 
switch, in order to obtain reproducible test results, the SCPD, if any, may be a corresponding 
fuse. 

The rating of the fuse shall not be smaller than the rating of the isolating switch. Higher 
ratings of fuses may be used to obtain the I2t and lp values of Table 102. 

Intermediate values can be achieved by adding fuses in parallel. 

BB.4 Other means 

Other means may be used provided that the values of Table 102 are fulfilled. 
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