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Foreword 

The text of document 17B/1550/FDIS, future edition 5 of IEC 60947-1, prepared by SC 17B, Low-voltage 
switchgear and controlgear, of IEC TC 17, Switchgear and controlgear, was submitted to the 
IEC-CENELEC parallel vote and was approved by CENELEC as EN 60947-1 on 2007-07-01. 

This European Standard supersedes EN 60947-1:2004. 

The main changes with respect to EN 60947-1:2004 are as follows: 

– modification and restructuration of 7.1; 

– introduction of new figures concerning EMC tests; 

– introduction of new Annexes Q, R and S. 

The following dates were fixed: 

– latest date by which the EN has to be implemented 
 at national level by publication of an identical 
 national standard or by endorsement 

 
 
(dop) 

 
 
2008-04-01 

– latest date by which the national standards conflicting 
 with the EN have to be withdrawn  

 
(dow) 

 
2010-07-01 

This European Standard has been prepared under a mandate given to CENELEC by the European 
Commission and the European Free Trade Association and covers essential requirements of 
EC Directives EMC (98/336/EEC) and EMC2 (2004/108/EC). See Annex ZZ. 

Annexes ZA and ZZ have been added by CENELEC. 
__________ 

Endorsement notice 
The text of the International Standard IEC 60947-1:2007 was approved by CENELEC as a European 
Standard without any modification. 

__________ 

Foreword to amendment A1

The text of document 17B/1710/FDIS, future amendment 1 to IEC 60947-1:2007, prepared by SC 17B, 
Low-voltage switchgear and controlgear, of IEC TC 17, Switchgear and controlgear, was submitted to the 
IEC-CENELEC parallel vote and was approved by CENELEC as amendment A1 to EN 60947-1:2007 on 
2011-01-01. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CEN and CENELEC shall not be held responsible for identifying any or all such patent 
rights. 

The following dates were fixed: 

– latest date by which the amendment has to be  
 implemented at national level by publication of  
 an identical national standard or by endorsement 

 
 
(dop) 

 
 
2011-10-01 

– latest date by which the national standards conflicting 
 with the amendment have to be withdrawn  

 
(dow) 

 
2014-01-01 

Annex ZA has been added by CENELEC. __________ 

Endorsement notice 

The text of amendment 1:2010 to the International Standard IEC 60947-1:2007 was approved by 
CENELEC as an amendment to the European Standard without any modification. 

In the official version, for Bibliography, the following notes have to be added for the standards indicated: 
[5] IEC 60947-7-1 NOTE   Harmonized as EN 60947-7-1. 

[6] IEC 60998-2-2:2002 NOTE   Harmonized as EN 60998-2-2:2004 (modified). 
__________ 

– 2 –



 

 

CONTENTS 
 
1 General ............................................................................................................................8 

1.1 Scope and object .....................................................................................................8 
1.2 Normative references ..............................................................................................9 

2 Definitions ...................................................................................................................... 12 
2.1 General terms........................................................................................................17 
2.2 Switching devices ..................................................................................................20 
2.3 Parts of switching devices......................................................................................23 
2.4 Operation of switching devices............................................................................... 27 
2.5 Characteristic quantities ........................................................................................32 
2.6 Tests .....................................................................................................................41 
2.7 Ports .....................................................................................................................41 

3 Classification .................................................................................................................. 42 
4 Characteristics................................................................................................................ 43 

4.1 General .................................................................................................................44 
4.2 Type of equipment .................................................................................................44 
4.3 Rated and limiting values for the main circuit .........................................................44 
4.4 Utilization category ................................................................................................50 
4.5 Control circuits ......................................................................................................50 
4.6 Auxiliary circuits ....................................................................................................51 
4.7 Relays and releases ..............................................................................................51 
4.8 Co-ordination with short-circuit protective devices (SCPD) ..................................... 51 
4.9 Switching overvoltages ..........................................................................................52 

5 Product information.........................................................................................................52 
5.1 Nature of information ............................................................................................. 52 
5.2 Marking .................................................................................................................53 
5.3 Instructions for installation, operation and maintenance.......................................... 54 

6 Normal service, mounting and transport conditions..........................................................54 
6.1 Normal service conditions ......................................................................................54 
6.2 Conditions during transport and storage ................................................................. 56 
6.3 Mounting ...............................................................................................................56 

7 Constructional and performance requirements ................................................................ 56 
7.1 Constructioynal requirements.................................................................................56 
7.2 Performance requirements.....................................................................................64 
7.3 Electromagnetic compatibility (EMC) ......................................................................72 

8 Tests .............................................................................................................................. 73 
8.1 Kinds of test ..........................................................................................................73 
8.2 Compliance with constructional requirements .........................................................75 
8.3 Performance..........................................................................................................82 
8.4 Tests for EMC ..................................................................................................... 103 

– 3 –



 

Annex A (informative)  Examples of utilization categories for low-voltage switchgear and 
controlgear.......................................................................................................................... 143 
Annex B (informative)  Suitability of the equipment when conditions for operation in 
service  differ from the normal conditions ............................................................................ 146 
Annex C (normative)  Degrees of protection of enclosed equipment ..................................... 148 
Annex D (informative)  Examples of terminals ..................................................................... 155 
Annex E (informative)  Description of a method for adjusting the load circuit ........................ 163 
Annex F (informative)  Determination of short-circuit power-factor or time-constant ............. 165 
Annex G (informative)  Measurement of creepage distances and clearances ....................... 167 
Annex H (informative)  Correlation between the nominal voltage of the supply system 
and the rated impulse withstand voltage of equipment ......................................................... 173 
Annex J (informative)  Items subject to agreement between manufacturer and user ............. 175 
Annex K Vacant .................................................................................................................. 176 
Annex L (normative)  Terminal marking and distinctive number............................................ 177 
Annex M (normative)  Flammability test ............................................................................... 188 
Annex N (normative)  Requirements and tests for equipment with protective separation ....... 192 
Annex O (informative)  Environmental aspects..................................................................... 197 
Annex P (informative)  Terminal lugs for low voltage switchgear and controlgear 
connected to copper conductors .......................................................................................... 205 
Annex Q  (normative)  Special tests – Damp heat, salt mist, vibration and shock ................. 206 
Annex R  (informative)  Application of the metal foil for dielectric testing on accessible 
parts during operation or adjustment ................................................................................... 211 
Annex S  (normative)  Digital inputs and outputs .................................................................. 217 

 

Bibliography ........................................................................................................................ 239  

Table 1 – Standard cross-sections of round copper conductors and approximate 
relationship between mm2 and AWG/kcmil sizes (see 7.1.8.2) ............................................. 107 
Table 2 – Temperature-rise limits of terminals (see 7.2.2.1 and 8.3.3.3.4)............................ 107 
Table 3 – Temperature-rise limits of accessible parts (see 7.2.2.2 and 8.3.3.3.4) ................. 108 
Table 4 – Tightening torques for the verification of the mechanical  strength of screw-
type terminals (see 8.3.2.1, 8.2.6 and 8.2.6.2) ..................................................................... 109 
Table 5 – Test values for flexion and pull-out tests for round copper conductors (see 
8.2.4.4.1) ............................................................................................................................ 110 
Table 6 – Test values for pull-out test for flat copper conductors (see 8.2.4.4.2) .................. 110 
Table 7 – Maximum conductor cross-sections and corresponding gauges  (see 
8.2.4.5.1) ............................................................................................................................ 111 
Table 7a – Relationship between conductor cross-section and diameter .............................. 112 
Table 8 – Tolerances on test quantities (see 8.3.4.3, item a)) .............................................. 113 
Table 9 – Test copper conductors for test currents up to 400 A inclusive (see 8.3.3.3.4) ...... 113 
Table 10 – Test copper conductors for test currents above 400 A and up to 800 A 
inclusive (see 8.3.3.3.4) ...................................................................................................... 114 

Annex ZA (normative)  Normative references to international publications with their 
corresponding European publications ..................................................................................240 
Annex ZZ (informative)  Coverage of Essential Requirements of EC Directives ....................245 

– 4 –

Annex T (normative)   ........................... 231 Extended functions within electronic overload relays 

Examples of control circuit configurations .......................................... 236 Annex U (informative)  



 

 

Table 11 – Test copper bars for test currents above 400 A and up to 3 150 A inclusive 
(see 8.3.3.3.4) .................................................................................................................... 114 
Table 12 – Impulse withstand test voltages.......................................................................... 115 
Table 12A – Dielectric test voltage corresponding to the rated insulation voltage.................. 115 
Table 13 – Minimum clearances in air.................................................................................. 116 
Table 14 – Test voltages across the open contacts of equipment suitable for isolation ......... 116 
Table 15 – Minimum creepage distances ............................................................................. 117 
Table 16 – Values of power-factors and time-constants corresponding to test currents, 
and ratio n between peak and r.m.s. values of current (see 8.3.4.3, item a)) ........................ 118 
Table 17 – Actuator test force (see 8.2.5.2.1) ...................................................................... 118 
Table 18 – Vacant ............................................................................................................... 118 
Table 19 – Vacant ............................................................................................................... 118 
Table 20 – Test values for conduit pull-out test (see 8.2.7.1) ............................................... 118 
Table 21 – Test values for conduit bending test (see 8.2.7.2)............................................... 119 
Table 22 – Test values for conduit torque test (see 8.2.7.1 and 8.2.7.3) ............................... 119 
Table 23 – Tests for EMC – Immunity (see 8.4.1.2) ............................................................. 120 
Table 24 – Acceptance criteria when EM disturbances are present ...................................... 121 
Table H.1 – Correspondence between the nominal voltage of the supply system and the 
equipment rated impulse withstand voltage, in case of overvoltage protection by surge-
arresters according to IEC 60099-1 ..................................................................................... 174 
Table M.1 – HWI and AI characteristics for materials necessary to retain  current 
carrying parts in position ..................................................................................................... 191 
Table M.2 – HWI and AI characteristics for materials other than those covered  by Table 
M.1 ..................................................................................................................................... 191 
Table P.1 – Examples of terminal lugs for low voltage switchgear and controlgear  
connected to copper conductors .......................................................................................... 205 
Table Q.1 – Test sequences................................................................................................ 208 
Table S.1 – Rated values and operating ranges of incoming power supply ........................... 218 
Table S.2 – Standard operating ranges for digital inputs (current sinking) ............................ 221 
Table S.3 – Rated values and operating ranges for current sourcing digital a.c. outputs ....... 222 
Table S.4 – Rated values and operating ranges (d.c.)  for current-sourcing digital d.c. 
outputs................................................................................................................................ 224 
Table S.5 – Overload and short-circuit tests for digital outputs ............................................. 227 

 

Figure 1 – Test equipment for flexion test (see 8.2.4.3 and Table 5) .................................... 122 
Figure 2 – Gauges of form A and form B (see 8.2.4.5.2 and Table 7) ................................... 122 
Figure 3 – Diagram of the test circuit for the verification of making and breaking 
capacities of a single-pole equipment on single-phase a.c. or on d.c. (see 8.3.3.5.2) ........... 123 
Figure 4 – Diagram of the test circuit for the verification of making and breaking 
capacities of a two-pole equipment on single-phase a.c. or on d.c. (see 8.3.3.5.2) ............... 124 
Figure 5 – Diagram of the test circuit for the verification of making and breaking 
capacities of a three-pole equipment (see 8.3.3.5.2) ............................................................ 125 

– 5 –

Table T.1 – Operating time of ground/earth fault electronic overload relays .......................... 232



 

Figure 6 – Diagram of the test circuit for the verification of making and breaking 
capacities of a four-pole equipment (see 8.3.3.5.2).............................................................. 126 
Figure 7 – Schematic illustration of the recovery voltage across contacts of the first 
phase to clear under ideal conditions (see 8.3.3.5.2, item e)) ............................................... 127 
Figure 8a – Diagram of a load circuit adjustment method: load star-point earthed ................ 128 
Figure 8b – Diagram of a load circuit adjustment method: supply star-point earthed ............. 129 
Figure 9 – Diagram of the test circuit for the verification of short-circuit making and 
breaking capacities of a single-pole equipment on single-phase a.c. or on d.c. (see 
8.3.4.1.2) ............................................................................................................................ 130 
Figure 10 – Diagram of the test circuit for the verification of short-circuit making and 
breaking capacities of a two-pole equipment on single-phase a.c. or on d.c. (see 
8.3.4.1.2) ............................................................................................................................ 131 
Figure 11 – Diagram of the test circuit for the verification of short-circuit making and 
breaking capacities of a three-pole equipment (see 8.3.4.1.2).............................................. 132 
Figure 12 – Diagram of the test circuit for the verification of short-circuit making and 
breaking capacities of a four-pole equipment (see 8.3.4.1.2)................................................ 133 
Figure 13 – Example of short-circuit making and breaking test record in the case of a 
single-pole equipment on single-phase a.c. (see 8.3.4.1.8) .................................................. 134 
Figure 14 – Verification of short-circuit making and breaking capacities on d.c. (see 
8.3.4.1.8) ............................................................................................................................ 135 
Figure 15 – Determination of the prospective breaking current when the first calibration 
of the test circuit has been made at a current lower than the rated breaking capacity 
(see 8.3.4.1.8, item b)) ........................................................................................................ 136 
Figure 16 – Actuator test force (see 8.2.5.2.1 and Table 17) ................................................ 137 
Figure 17 – Examples of ports ............................................................................................. 138 
Figure 18 – Test set-up for the verification of immunity to electrostatic discharges ............... 138 
Figure 19 – Test set-up for the verification of immunity to radiated radio-frequency 
electromagnetic fields ......................................................................................................... 139 
Figure 20 – Test set-up for the verification of immunity to electrical fast transients/bursts ... 140 
Figure 21 – Test set-up for the verification of immunity to conducted disturbances 
induced by r.f. fields on power lines ..................................................................................... 141 
Figure 22 – Example of test set-up for the verification of immunity to conducted 
disturbances induced by r.f. fields on signal lines when CDN´s are not suitable.................... 141 
Figure 23 – Test set-up for the verification of immunity to power frequency magnetic 
fields................................................................................................................................... 142 
Figure C.1 – IP Codes ......................................................................................................... 152 
Figure D.1 − Screw clamping units ...................................................................................... 156 
Figure D.2 – Pillar clampings units ...................................................................................... 157 
Figure D.3 − Stud clamping units ......................................................................................... 158 
Figure D.4 – Saddle terminals ............................................................................................. 159 
Figure D.5 – Lug clamping units .......................................................................................... 160 
Figure D.6 – Mantle clamping units...................................................................................... 161 
Figure D.7 – Screwless-type clamping units ......................................................................... 162 

Figure E.1 – Determination of the actual value of the factor γ ............................................... 164 

– 6 –

Figure D.8 – Clamping unit in a connecting device ............................................................... 162 



 

 

Figure G.1 – Measurement of ribs ....................................................................................... 168 
Figure G.2 – Creepage distance across the fixed and moving  insulation of contact 
carriers ............................................................................................................................... 168 
Figure M.1 – Test fixture for hot wire ignition test................................................................. 188 
Figure M.2 – Circuit for arc ignition test ............................................................................... 190 
Figure N.1 – Example of application with component connected  between separated 
circuits ................................................................................................................................ 196 
Figure O.1 − Conceptual relationship between provisions in product standards and the 
environmental impacts associated with the product during its life cycle ................................201 
Figure P.1 – Dimensions ..................................................................................................... 205 
Figure R.1 – Operating mechanism outside the enclosure.................................................... 213 
Figure R.2 – Operating space for push-button actuation....................................................... 214 
Figure R.3 – Examples of finger protected location for hazardous-live-parts in push-
button vicinity (approximately 25 mm).................................................................................. 215 
Figure R.4 – Operating space for actuation by rotary means ................................................ 216 
Figure S.1 – I/O parameters ................................................................................................ 219 
Figure S.2 – U-I operation regions of current-sinking inputs ................................................. 220 
Figure S.3 – Temporary overload waveform for digital a.c. outputs....................................... 222 
Figure S.4 – Temporary overload waveform for digital d.c. outputs....................................... 225 

 

 

– 7 –

 ....................................................... 235 
Figure U.1 – Diagrammatic representation of an ECD .......................................................... 236 
Figure U.2 – Single supply and control input ....................................................................... 237 
Figure U.3  – Seperate supply and control inputs .................................................................. 238 

Figure T.1 – Test circuit for the verification of the operating characteristic  
of a ground/earth fault current sensing electronic relay 

Figure U.4 – Equipment with an internal control supply and control input only ...................... 238 

Figure U.5 – Equipment with several external control supplies ............................................ 238

Figure U.6 – Equipment with bus interface .......................................................................... 238



 

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR – 

 

Part 1: General rules 

 

 

 

1 General 

The purpose of this standard is to harmonize as far as practicable all rules and requirements of 
a general nature applicable to low-voltage switchgear and controlgear in order to obtain 
uniformity of requirements and tests throughout the corresponding range of equipment and to 
avoid the need for testing to different standards. 

All those parts of the various equipment standards which can be considered as general have 
therefore been gathered in this standard together with specific subjects of wide interest and 
application, e.g. temperature-rise, dielectric properties, etc. 

For each type of low-voltage switchgear and controlgear, only two main documents are 
necessary to determine all requirements and tests: 

1) this basic standard, referred to as "Part 1" in the specific standards covering the various 
types of low-voltage switchgear and controlgear; 

2) the relevant equipment standard hereinafter referred to as the "relevant product standard" 
or "product standard". 

For a general rule to apply to a specific product standard, it shall be explicitly referred to by the 
latter, by quoting the relevant clause or subclause number of this standard followed by 
"IEC 60947-1" e.g. "7.2.3 of IEC 60947-1". 

A specific product standard may not require, and hence may omit, a general rule (as being not 
applicable), or it may add to it (if deemed inadequate in the particular case), but it may not 
deviate from it, unless there is a substantial technical justification. 

1.1 Scope and object 

This standard applies, when required by the relevant product standard, to switchgear and 
controlgear hereinafter referred to as "equipment" and intended to be connected to circuits, the 
rated voltage of which does not exceed 1 000 V a.c. or 1 500 V d.c. 

It does not apply to low-voltage switchgear and controlgear assemblies which are dealt with in 
IEC 60439. 

NOTE The product standards forming the series of IEC standards covering low-voltage switchgear and 
controlgear are: 

IEC 60947-2: Part 2: Circuit-breakers 

IEC 60947-3: Part 3: Switches, disconnectors, switch-disconnectors and fuse combination units 

IEC 60947-4: Part 4: Contactors and motor-starters 

IEC 60947-5: Part 5: Control-circuit devices and switching elements 

IEC 60947-6: Part 6: Multiple function equipment 

IEC 60947-7: Part 7: Ancillary equipment 

IEC 60947-8: Part 8: Control units for built-in thermal protection (PTC) for rotating electrical machines. 

!

"
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