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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/Figure/
Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR –  

 
Part 1: General rules 

 

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 itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies.  

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 60947-1 has been prepared by subcommittee 121A: Low-voltage 
switchgear and controlgear, of IEC technical committee 121: Switchgear and controlgear and 
their assemblies for low voltage. 

This edition cancels and replaces the sixth edition published in 2020, This edition constitutes a 
technical revision. 

This edition includes the following significant technical changes with respect to the previous 
edition: 

– introduction of different EMC environments; 

– improvement of Annex R (new Figure R.5b); 

– Reference to IEC 62683 DB; 

– Reference to MPSD; 

– Safety aspects related to: 
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• General aspects; 

• Limited energy sources; 

• Breakdown of components analysis and test 

• Use of voltage limiting components, including particular routine test; 

• Minimum creepage distances and flammability of printed wiring board  

– Mention of dedicated wiring accessories;  

– Rub test for mandatory marking 

– Reference environmental conditions for transport, storage and services 

– Material selection methods harmonised with IEC 61800-5-1 

– Introduction the PCB terminal block according to IEC 60947-7-4; 

– Requirements for the connection of aluminium conductors  in Annex B; 

– Replacement of the annexes O and W by the reference to IEC TS 63058;  

– Determination of critical DC load current; 

– DC utilization categories added to Annex A; 

– Determination of power losses in the main circuit ; 

– IP ratings and testing of components intended to be mounted to enclosure walls; 

– Update of Table 4 with reduced head diameter screw; 

– Built-in single-drop digital communication interface in Annex Y. 

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

FDIS Report on voting 

121A/337/FDIS 121A/344/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. 

A list of all the parts in the IEC 60947 series, under the general title Low-voltage switchgear 
and controlgear, can be found on the IEC website. 

The committee has decided that the contents of this publication will remain unchanged until the 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 
the specific publication. At this date, the publication will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 
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The National Committees are requested to note that for this publication the stability date 
is 202X. 

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE DELETED 

AT THE PUBLICATION STAGE. 

 

IMPORTANT – The “colour inside” logo on the cover page of this publication indicates that it 
contains colours which are considered to be useful for the correct understanding of its 
contents. Users should therefore print this publication using a colour printer. 
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INTRODUCTION 1 

The purpose of this document is to harmonize as far as practicable all rules and requirements 2 

of a general nature applicable to low-voltage switchgear and controlgear in order to obtain 3 

uniformity of requirements and tests throughout the corresponding range of equipment and to 4 

avoid the need for testing to different standards.  5 

All those parts of the various equipment standards which can be considered as general have 6 

therefore been gathered in this document together with specific subjects of wide interest and 7 

application, e.g. temperature-rise, dielectric properties, etc. 8 

For each type of low-voltage switchgear and controlgear, only two main documents are 9 

necessary to determine all requirements and tests:  10 

1) this document, referred to as "Part 1" or “IEC 60947-1” in the specific standards covering 11 

the various types of low-voltage switchgear and controlgear; 12 

2) the relevant equipment standard hereinafter referred to as the "relevant product standard" 13 

or "product standard of this series". 14 

For a general rule to apply to a specific product standard, it will be explicitly referred to by the 15 

latter, by quoting the relevant clause or subclause number of this document followed by 16 

"IEC 60947-1" e.g. "7.2.3 of IEC 60947-1:20xx". 17 

A specific product standard will only deviate from the general rules when there is substantial 18 

technical justification. 19 

NOTE All references to “product standards” in this document means “product standards of IEC 60947 series”. 20 

 21 

  22 
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR –  23 

 24 

Part 1: General rules 25 

 26 

 27 

1 Scope 28 

This document applies, when required by the relevant product standard, to low-voltage 29 

switchgear and controlgear hereinafter referred to as "equipment" or “device” and intended to 30 

be connected to circuits, the rated voltage of which does not exceed 1 000 V AC or 1 500 V DC. 31 

This document states the general rules and common safety requirements for low-voltage 32 

switchgear and controlgear, including: 33 

– definitions; 34 

– characteristics; 35 

– information supplied with the equipment;  36 

– normal service, mounting and transport conditions, decommissioning and dismantling; 37 

– constructional and performance requirements, including electromagnetic compatibility 38 

(EMC), safety measures against electric shock, fire hazard and mechanical hazard ; 39 

– use of aluminium conductors (Annex B); 40 

– verification of characteristics and performance; 41 

This document does not apply to: 42 

– low-voltage switchgear and controlgear assemblies  43 

NOTE Low-voltage switchgear and controlgear assemblies are dealt with in IEC 61439 series, as applicable. 44 

– use within explosive atmospheres (see IEC 60079 series) ; 45 

–  46 

2 Normative references 47 

The following documents are referred to in the text in such a way that some or all of their content 48 

constitutes requirements of this document. For dated references, only the edition cited applies. 49 

For undated references, the latest edition of the referenced document (including any 50 

amendments) applies. 51 

IEC 60038:2009, IEC standard voltages 52 

IEC 60068-1:2013, Environmental testing − Part 1: General and guidance 53 

IEC 60068-2-1:2007, Environmental testing − Part 2-1: Tests − Test A: Cold 54 

IEC 60068-2-2:2007, Environmental testing − Part 2-2: Tests − Test B: Dry heat 55 

IEC 60068-2-6:2007, Environmental testing − Part 2-6: Tests − Test Fc: Vibration (sinusoidal) 56 

IEC 60068-2-27:2008, Environmental testing − Part 2-27: Tests − Test Ea and guidance: Shock 57 
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IEC 60068-2-30:2005, Environmental testing − Part 2-30: Tests − Test Db: Damp heat, cyclic 58 

(12 h + 12 h cycle) 59 

IEC 60068-2-52:2017, Environmental testing − Part 2-52: Tests − Test Kb: Salt mist, cyclic 60 

(sodium chloride solution) 61 

IEC 60068-2-78:2012, Environmental testing – Part 2-78: Tests – Test Cab: Damp heat, steady 62 

state 63 

IEC 60073:2002, Basic and safety principles for man-machine interface, marking and 64 

identification – Coding principles for indicators and actuators  65 
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ISO 3864-2, Graphical symbols – Safety colours and safety signs – Part 2: Design principles 202 

for product safety labels 203 

ISO 7000DB, Graphical symbols for use on equipment – Registered symbols (available at 204 

http://www.graphical-symbols.info/equipment) 205 

ISO 13849-1:2023, Safety of machinery – Safety-related parts of control systems – Part 1: 206 

General principles for design 207 

3 Terms, definitions, symbols and reference clauses 208 

3.1 General 209 

For the purposes of this document, the following terms and definitions apply.  210 

ISO and IEC maintain terminological databases for use in standardization at the following 211 

addresses: 212 

• IEC Electropedia: available at http://www.electropedia.org/  213 

• ISO Online browsing platform: available at http://www.iso.org/obp  214 

3.2 Alphabetical index of definitions 215 

 References 216 

A 217 

"a" contact ...................................................................................................................... 3.5.12 218 

Abnormal operating condition.......................................................................................... 3.81.1 219 

Accessible part ............................................................................................................. 3.81.13 220 

Actuating force................................................................................................................ 3.7.17 221 

Actuating system (of a mechanical switching device)  ...................................................... 3.5.16 222 

Actuator .......................................................................................................................... 3.5.17 223 

Adjacent surface ............................................................................................................. 3.81.2 224 

Ambient air temperature ................................................................................................... 3.3.9 225 

Anti-pumping device. ...................................................................................................... 3.5.20 226 

Applied voltage (for a switching device) .......................................................................... 3.7.32 227 

Arcing contact ................................................................................................................... 3.5.8 228 

Arcing time (of a multipole switching device)  ................................................................... 3.7.41 229 

Arcing time (of a pole or a fuse) ...................................................................................... 3.7.40 230 

Automatic control .............................................................................................................. 3.7.5 231 

Auxiliary circuit (of a switching device)  .............................................................................. 3.5.4 232 

Auxiliary contact ............................................................................................................. 3.5.10 233 

Auxiliary switch (of a mechanical switching device)  ......................................................... 3.5.11 234 

 235 

B 236 

"b" contact ...................................................................................................................... 3.5.13 237 

Basic insulation............................................................................................................... 3.85.1 238 

Break contact .................................................................................................................. 3.5.13 239 

Breaking capacity (of a switching device or a fuse) ......................................................... 3.7.12 240 

Breaking current (of a switching device or a fuse)  ........................................................... 3.7.11 241 

Break time ...................................................................................................................... 3.7.42 242 

 243 

C 244 

Censoring ....................................................................................................................... 3.84.5 245 

Circuit-breaker ................................................................................................................ 3.4.11 246 

Clamping unit ...................................................................................................................  3.6.1 247 

Clearance ....................................................................................................................... 3.7.46 248 

Clearance between open contacts .................................................................................. 3.7.49 249 

Clearance between poles ................................................................................................ 3.7.47 250 
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Clearance to earth. ......................................................................................................... 3.7.48 251 

Closed position (of a mechanical switching device) ......................................................... 3.7.20 252 

Closing operation (of a mechanical switching device) ........................................................ 3.7.8 253 

Closing time .................................................................................................................... 3.7.44 254 

Combined short-circuit protection .................................................................................... 3.7.24 255 

Comparative tracking index ............................................................................................. 3.7.64 256 

Conditional short-circuit current (of a circuit or a switching device)  ................................. 3.7.29 257 

Conductive part .............................................................................................................. 3.81.3 258 

Connecting device .......................................................................................................... 3.5.22 259 

Constant failure rate period ............................................................................................. 3.84.3 260 

Contact (of a mechanical switching device)  ....................................................................... 3.5.5 261 

Contact (piece) ................................................................................................................. 3.5.6 262 

Contactor ........................................................................................................................ 3.4.12 263 

Contactor relay ............................................................................................................... 3.4.14 264 

Control circuit (of a switching device) ................................................................................ 3.5.3 265 

Control circuit device ...................................................................................................... 3.4.17 266 

Control contact ................................................................................................................. 3.5.9 267 

Controlgear. ...................................................................................................................... 3.3.3 268 

Control and protective switching device .......................................................................... 3.4.25 269 

Control switch (for control and auxiliary circuits) ............................................................. 3.4.18 270 

Conventional non-tripping current (of an overcurrent relay or release) ............................ 3.7.30 271 

Conventional tripping current (of an overcurrent relay or release .................................... 3.7.31 272 

Co-ordination of insulation. ............................................................................................. 3.7.60 273 

Creepage distance .......................................................................................................... 3.7.51 274 

Critical load current......................................................................................................... 3.7.16 275 

Critical short-circuit current ............................................................................................. 3.7.17 276 

Current-carrying part ....................................................................................................... 3.6.11 277 

Current setting (of an overcurrent or overload relay or release) ...................................... 3.7.38 278 

Current setting range (of an overcurrent or overload relay or release) ............................. 3.7.39 279 

Current sinking ............................................................................................................... 3.86.3 280 

Current sourcing ............................................................................................................. 3.86.4 281 

Cut-off current ................................................................................................................ 3.7.19 282 

Cut-off (current) characteristic. ....................................................................................... 3.7.21 283 

 284 

D 285 

DC steady-state recovery voltage ................................................................................... 3.7.36 286 

DC withstand voltage ...................................................................................................... 3.7.67 287 

Dedicated wiring accessory ............................................................................................ 3.7.40 288 

Definite time-delay overcurrent relay or release .............................................................. 3.7.27 289 

Dependent manual operation (of a mechanical switching device)  .................................... 3.7.12 290 

Dependent power operation (of a mechanical switching device)  ...................................... 3.7.13 291 

Digital input .................................................................................................................... 3.86.1 292 

Digital output .................................................................................................................. 3.86.2 293 

Direct overcurrent relay or release .................................................................................. 3.7.29 294 

Disconnector ..................................................................................................................... 3.4.8 295 

Double insulation ............................................................................................................ 3.85.3 296 

 297 

E 298 

Electric shock ............................................................................................................... 3.81.12 299 

 300 

(Electrical) relay .............................................................................................................. 3.5.14 301 

Electronically controlled electromagnet ........................................................................... 3.6.10 302 

Electronic overload relay with current or voltage asymmetry function  .............................. 3.87.2 303 

Electronic overload relay with ground/earth fault detection function  ................................ 3.87.1 304 

Electronic overload relay with phase reversal function  .................................................... 3.87.3 305 

Electronic overload relay with over voltage function ........................................................ 3.87.4 306 

Electronic overload relay with under power function ........................................................ 3.87.6 307 

Enclosure ....................................................................................................................... 3.81.9 308 

Enclosure port ................................................................................................................ 3.80.4 309 

Equalizer ........................................................................................................................ 3.79.6 310 
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Exposed conductive part ................................................................................................. 3.81.4 311 

External controle device .................................................................................................. 3.88.1 312 

Extra-low voltage (ELV) .................................................................................................. 3.85.5 313 

Extraneous-conductive-part ............................................................................................ 3.81.5 314 

 315 

F 316 

Flexible conductor............................................................................................................. 3.6.6 317 

Functional earthing ......................................................................................................... 3.3.22 318 

Fuse ................................................................................................................................. 3.4.4 319 

Fuse-combination unit ....................................................................................................... 3.4.7 320 

Fuse-element. ................................................................................................................... 3.4.6 321 

Fuse-link ........................................................................................................................... 3.4.5 322 

 323 

G 324 

Galvanic separation ........................................................................................................ 3.3.11 325 

 H 326 

Hazardous-live-part ...................................................................................................... 3.81.14 327 

Homogeneous electric field ............................................................................................. 3.7.61 328 

Hot functional surface ................................................................................................... 3.81.19 329 

 330 

I 331 

I 2t ................................................................................................................................... 3.7.18 332 

Impulse withstand voltage ............................................................................................... 3.7.54 333 

Independent manual operation (of a mechanical switching device)  .................................. 3.7.15 334 

Independent power operation (of a mechanical switching device)  ................................... 3.7.16 335 

Indicator light .................................................................................................................. 3.5.19 336 

Indirect overcurrent relay or release................................................................................ 3.7.30 337 

Individual enclosure ........................................................................................................ 3.4.24 338 

Inhibit current ................................................................................................................. 3.87.5 339 

Inhomogeneous electric field .......................................................................................... 3.7.62 340 

Instantaneous relay or release ...................................................................................... ..3.7.25 341 

Integral enclosure ......................................................................................................... 3.81.10 342 

Insulation coordination barrier ......................................................................................... 3.3.14 343 

Interlocking device .......................................................................................................... 3.5.21 344 

Inverse time-delay overcurrent relay or release............................................................... 3.7.28 345 

Isolating distance (of a pole of a mechanical switching device)  ....................................... 3.3.15 346 

Isolation ........................................................................................................................ 3.81.11 347 

 348 

J 349 

Joule integral .................................................................................................................. 3.7.18 350 

 351 

L 352 

Leakage current .............................................................................................................. 3.7.50 353 

Let-through current ......................................................................................................... 3.7.19 354 

Let-through (current) characteristic ................................................................................. 3.7.21 355 

Let-through energy ......................................................................................................... 3.7.18 356 

Limited energy source ................................................................................................... 3.81.15 357 

Limiting value ................................................................................................................... 3.7.2 358 

Line conductor ................................................................................................................ 3.3.17 359 

Live part ......................................................................................................................... 3.81.6 360 

Local control ..................................................................................................................... 3.7.6 361 

 362 

M 363 

Magnetic overload relay or release ................................................................................. 3.7.33 364 

Main circuit (of a switching device) ................................................................................... 3.5.2 365 

Main contact ..................................................................................................................... 3.5.7 366 

Maintenance ................................................................................................................... 3.3.22 367 

Make-break time ............................................................................................................. 3.7.45 368 

Make contact .................................................................................................................. 3.5.12 369 

Make time ....................................................................................................................... 3.7.43 370 
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Making capacity (of a switching device) .......................................................................... 3.7.13 371 

Manual control .................................................................................................................. 3.7.4 372 

Manufacturer .................................................................................................................. 3.3.12 373 

Maximum cross-section .................................................................................................... 3.6.9 374 

Maximum prospective peak current (of an AC circuit) ........................................................ 3.7.8 375 

(Mechanical) contactor. ................................................................................................... 3.4.12 376 

(Mechanical) switch .......................................................................................................... 3.4.9 377 

Mechanical switching device ............................................................................................. 3.4.2 378 

Micro-environment (of a clearance or creepage distance)  ............................................... 3.7.58 379 

Mid-point conductor ........................................................................................................ 3.3.18 380 

Minimum cross-section ..................................................................................................... 3.6.8 381 

Motor protective switching device ................................................................................... 3.4.16 382 

Multiple tip contact system ...............................................................................................  3.6.7 383 

 384 

N 385 

Neutral conductor ........................................................................................................... 3.81.8 386 

Nominal value ................................................................................................................... 3.7.1 387 

No-make-break-current utilization ................................................................................... 3.84.7 388 

Non-universal clamping unit ........................................................................................... 3.6.1.2 389 

Non-universal terminal ................................................................................................. 3.5.25.2 390 

 391 

O 392 

Open position (of a mechanical switching device)  ........................................................... 3.7.21 393 

Opening operation (of a mechanical switching device)  ...................................................... 3.7.9 394 

Opening time (of a mechanical switching device)  ............................................................ 3.7.39 395 

Operating current (of an overcurrent relay or release).. ................................................... 3.7.37 396 

Operating cycle (of a mechanical switching device)  .......................................................... 3.7.2 397 

Operating sequence (of a mechanical switching device)  ................................................... 3.7.3 398 

Operation (of a mechanical switching device)  ................................................................... 3.7.1 399 

 400 

Overall lifetime ................................................................................................................ 3.84.4 401 

Overcurrent ...................................................................................................................... 3.3.4 402 

Overcurrent partial selectivity....................................................................................... 3.7.23.3 403 

Overcurrent selectivity ................................................................................................. 3.7.23.1 404 

Overcurrent protective co-ordination of overcurrent protective devices ........................... 3.7.22 405 

Overcurrent relay or release ........................................................................................... 3.7.26 406 

Overcurrent total selectivity ......................................................................................... 3.7.23.2 407 

Overload ........................................................................................................................... 3.3.7 408 

Overload current ............................................................................................................... 3.3.8 409 

Overload relay or release ................................................................................................ 3.7.31 410 

Overvoltage category (of a circuit or within an electrical system)  .................................... 3.7.59 411 

 412 

P 413 

PCB terminal block ...................................................................................................... 3.5.25.4 414 

Peak arc voltage (of a mechanical switching device)  ....................................................... 3.7.38 415 

Peak withstand current ................................................................................................... 3.7.28 416 

PEL conductor ................................................................................................................ 3.3.21 417 

PELV circuit .................................................................................................................... 3.85.7 418 

PEM conductor ............................................................................................................... 3.3.19 419 

PEN conductor ................................................................................................................ 3.3.20 420 

Pilot switch ..................................................................................................................... 3.4.19 421 

Pole of a switching device ................................................................................................. 3.5.1 422 

Pollution ......................................................................................................................... 3.7.56 423 

Pollution degree (of environmental conditions)  ................................................................ 3.7.57 424 

Port ................................................................................................................................ 3.80.1 425 

Position indicating device................................................................................................ 3.5.18 426 

Positively driven operation .............................................................................................. 3.7.11 427 

Positive opening operation (of a mechanical switching device) ........................................ 3.7.10 428 

Power-frequency recovery voltage .................................................................................. 3.7.35 429 

Power-frequency withstand voltage ................................................................................. 3.7.55 430 
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Power port ...................................................................................................................... 3.80.3 431 

Printed board .................................................................................................................. 3.3.26 432 

Printed circuit board ........................................................................................................ 3.3.26 433 

Printed wiring board ........................................................................................................ 3.3.26 434 

Printed wiring board assembly ........................................................................................ 3.3.27 435 

Product documentation ................................................................................................... 3.3.25 436 

Prospective breaking current (for a pole of a switching device or a fuse).  ....................... 3.7.10 437 

Prospective current (of a circuit and with respect to a switching device or a fuse)  ............. 3.7.5 438 

Protective impedance ................................................................................................... 3.81.16 439 

Prospective making current (for a pole of a switching device)  ........................................... 3.7.9 440 

Prospective peak current .................................................................................................. 3.7.6 441 

Prospective symmetrical current (of an AC circuit) ............................................................ 3.7.7 442 

Prospective transient recovery voltage (of a circuit)  ........................................................ 3.7.37 443 

Protection by limitation of steady-state current and electric charge ................................. 3.85.8 444 

Protective conductor ....................................................................................................... 3.81.7 445 

Protective impedance ................................................................................................... 3.81.16 446 

Protective impedance device .......................................................................................... 3.85.9 447 

Protective separation ...................................................................................................... 3.3.16 448 

Push-button .................................................................................................................... 3.4.20 449 

Push-wire terminal ....................................................................................................... 3.5.25.3 450 

 451 

R 452 

Rated value ...................................................................................................................... 3.7.3 453 

Rated control circuit supply voltage (Us) ......................................................................... 3.7.66 454 

Rated control circuit voltage (Uc) .................................................................................... 3.7.65 455 

Rating ............................................................................................................................... 3.7.4 456 

Reasonably foreseeable misuse ................................................................................... 3.81.17 457 

Recovery voltage ............................................................................................................ 3.7.33 458 

Reference conductor ....................................................................................................... 3.79.5 459 

Reinforced insulation ...................................................................................................... 3.85.4 460 

Release (of a mechanical switching device) .................................................................... 3.5.15 461 

Reliability (performance) ................................................................................................. 3.84.1 462 

Remote control ................................................................................................................. 3.7.7 463 

Restoring force ............................................................................................................... 3.7.18 464 

Reverse current relay or release (direct current only) ...................................................... 3.7.36 465 

Rigid conductor ................................................................................................................. 3.6.5 466 

Routine test .................................................................................................................... 3.79.2 467 

 468 

S 469 

Sampling test .................................................................................................................. 3.79.3 470 

Screw-type terminal ........................................................................................................ 3.5.24 471 

Screwless-type terminal .................................................................................................  3.5.25 472 

Selectivity limit current (Is) .............................................................................................. 3.7.68 473 

SELV circuit .................................................................................................................... 3.85.6 474 

Semiconductor contactor (solid-state contactor) .............................................................. 3.4.13 475 

Semiconductor switching device ....................................................................................... 3.4.3 476 

Short-circuit ...................................................................................................................... 3.3.5 477 

Short-circuit breaking capacity ........................................................................................ 3.7.14 478 

Short-circuit current .......................................................................................................... 3.3.6 479 

Short-circuit making capacity .......................................................................................... 3.7.15 480 

Short-circuit protective device (SCPD) ............................................................................ 3.4.22 481 

Short-time delay ............................................................................................................. 3.7.26 482 

Short-time withstand current ........................................................................................... 3.7.27 483 

Shunt release ................................................................................................................. 3.7.34 484 

Signal port ...................................................................................................................... 3.80.2 485 

Single-drop digital communication interface (SDCI) ........................................................ 3.3.24 486 

Single fault condition .................................................................................................... 3.81.18 487 

Solid conductor ................................................................................................................. 3.6.3 488 

Solid insulation ............................................................................................................... 3.3.13 489 
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Special test. .................................................................................................................... 3.79.4 490 

Stability factor ................................................................................................................. 3.79.7 491 

Starter ............................................................................................................................ 3.4.15 492 

Stranded conductor ........................................................................................................... 3.6.4 493 

Stored energy operation (of a mechanical switching device)  ........................................... 3.7.14 494 

Supplementary insulation ................................................................................................ 3.85.2 495 

Surge arrester ................................................................................................................. 3.4.23 496 

Suspended item .............................................................................................................. 3.84.6 497 

Switch ............................................................................................................................... 3.4.9 498 

Switch-disconnector ........................................................................................................ 3.4.10 499 

Switchgear ........................................................................................................................ 3.3.2 500 

Switchgear and controlgear .............................................................................................. 3.3.1 501 

Switching device ............................................................................................................... 3.4.1 502 

 503 

T 504 

Take-over current ........................................................................................................... 3.7.25 505 

Temporary overvoltage ................................................................................................... 3.7.53 506 

Terminal ......................................................................................................................... 3.5.23 507 

Terminal block ................................................................................................................ 3.4.21 508 

Thermal overload relay or release ................................................................................... 3.7.32 509 

Time-current characteristic. ............................................................................................ 3.7.20 510 

Time to failure ................................................................................................................. 3.84.8 511 

Touch current ............................................................................................................... 3.85.11 512 

Tracking.......................................................................................................................... 3.7.63 513 

Transient recovery voltage .............................................................................................. 3.7.34 514 

Travel (of a mechanical switching device or a part thereof)  ............................................. 3.7.19 515 

Trip-free mechanical switching device ............................................................................. 3.7.24 516 

Tripped position .............................................................................................................. 3.7.22 517 

Tripping (operation) ........................................................................................................ 3.7.23 518 

Type test ........................................................................................................................ 3.79.1 519 

 520 

U 521 

Under-voltage relay or release ........................................................................................ 3.7.35 522 

Universal clamping unit .................................................................................................. 3.6.1.1 523 

Universal terminal ........................................................................................................ 3.5.25.1 524 

Unprepared conductor ...................................................................................................... 3.6.2 525 

Useful life ....................................................................................................................... 3.84.2 526 

Utilization category (for a switching device or a fuse)  ...................................................... 3.3.10 527 

 528 

W 529 

Working voltage .............................................................................................................. 3.7.52 530 

 531 

3.3 General terms and definitions 532 

3.3.1  533 

switchgear and controlgear 534 

general term covering switching devices and their combination with associated control, 535 

measuring, protective and regulating equipment, also assemblies of such devices and 536 

equipment with associated interconnections, accessories, enclosures and supporting structures  537 

[SOURCE: IEC 60050-441:1984, 441-11-01] 538 

3.3.2  539 

switchgear 540 

general term covering switching devices and their combination with associated control, 541 

measuring, protective and regulating equipment, also assemblies of such devices and 542 

equipment with associated interconnections, accessories, enclosures and supporting 543 

structures, intended in principle for use in connection with generation, transmission, distribution 544 

and conversion of electric energy 545 
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[SOURCE: IEC 60050-441:1984, 441-11-02] 546 

3.3.3  547 

controlgear 548 

general term covering switching devices and their combination with associated control, 549 

measuring, protective and regulating equipment, also assemblies of such devices and 550 

equipment with associated interconnections, accessories, enclosures and supporting 551 

structures, intended in principle for the control of electric energy consuming equipment  552 

[SOURCE: IEC 60050-441:1984, 441-11-03] 553 

3.3.4  554 

overcurrent 555 

current exceeding the rated current 556 

[SOURCE: IEC 60050-441:1984, 441-11-06] 557 

3.3.5  558 

short-circuit 559 

accidental or intentional conductive path between two or more conductive parts forcing the 560 

electric potential differences between these conductive parts to be equal to or close to zero  561 

[SOURCE: IEC 60050-195:2021, 195-04-11] 562 

3.3.6  563 

short-circuit current 564 

overcurrent resulting from a short-circuit due to a fault or an incorrect connection in an electric 565 

circuit 566 

[SOURCE: IEC 60050-441:1984, 441-11-07, modified – “short circuit” has been replaced by 567 

“short-circuit”.] 568 

3.3.7  569 

overload 570 

operating conditions in an electrically undamaged circuit , which cause an overcurrent 571 

[SOURCE: IEC 60050-441:1984, 441-11-08] 572 

3.3.8  573 

overload current 574 

overcurrent occurring in an electrically undamaged circuit  575 

3.3.9  576 

ambient air temperature 577 

temperature, determined under prescribed conditions, of the air surrounding the co mplete 578 

switching device or fuse 579 

Note 1 to entry: For switching devices or fuses installed inside an enclosure, it is the temperature of the air outside 580 
the enclosure. 581 

[SOURCE: IEC 60050-441:1984, 441-11-13, modified – “the” has been deleted.] 582 
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3.3.10  583 

utilization category  584 

<for a switching device or a fuse> combination of specified requirements related to the condition 585 

in which the switching device or the fuse fulfils its purpose, selected to represent a characteristic 586 

group of practical applications 587 

Note 1 to entry: The specified requirements can concern e.g. the values of making capacities (if applicable), 588 
breaking capacities and other characteristics, the associated circuits and the relevant conditions of use and 589 
behaviour. 590 

[SOURCE: IEC 60050-441:1984, 441-17-19, modified – In Note 1 to entry, “may” changed to 591 

“can”.] 592 

3.3.11  593 

galvanic separation 594 

prevention of electric conduction between two electric circuits intended to exchange power and/or 595 

signals 596 

Note 1  to entry: Galvanic separation can be provided e.g. by an isolating transformer or a photocoupler. 597 

Note 2 to entry: A galvanic separation is only functional and not safety related like a protective separation or isolation (see 598 
3.3.16). 599 

[SOURCE: IEC 60050-151:2001, 151-12-26, modified – Note 2 to entry has been added.] 600 

3.3.12  601 

manufacturer 602 

any person, company or organisation with ultimate responsibility as follows:  603 

– to provide compliant product according to the appropriate standard or standards; 604 

– to provide the product information according to Clause 5.9 605 

Note 1 to entry: For instance, in the case of “protected starters” assembled according to the instructions of the 606 
component documentation, the manufacturer will be the entity that undertook the assembly.  607 

3.3.13  608 

solid insulation 609 

solid insulating material interposed between two conductive parts  610 

3.3.14  611 

insulation coordination barrier 612 

solid insulating material that is not an integral part, provided for the purpose of increasing either 613 

creepage distances or clearance distances or both 614 

3.3.15  615 

isolating distance  616 

<of a pole of a mechanical switching device> clearance between open contacts meeting the 617 

safety requirements specified for disconnectors 618 

[SOURCE: IEC 60050-441:1984, 441-17-35, modified – “the” has been deleted.] 619 

3.3.16  620 

protective separation 621 

electrically protective separation 622 

separation of one electric circuit from another by means of:  623 

– double insulation, or 624 

– basic insulation and electrically protective screen, or 625 
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– reinforced insulation 626 

3.3.17  627 

line conductor 628 

conductor intended to be energized and capable of contributing to the transmission or 629 

distribution of electric energy but which is not a neutral conductor or mid-point conductor 630 

Note 1 to entry: A definition restricted to polyphase systems is given in IEV 141 -03-02. 631 

[SOURCE: IEC 60050-195:2021, 195-02-08] 632 

3.3.18  633 

mid-point conductor 634 

conductor electrically connected to the mid-point and capable of contributing to the distribution 635 

of electric energy 636 

[SOURCE: IEC 60050-195:2021, 195-02-07] 637 

3.3.19  638 

PEM conductor 639 

conductor combining the functions of both a protective earthing conductor and a mid -point 640 

conductor 641 

[SOURCE: IEC 60050-195:2021, 195-02-13] 642 

3.3.20  643 

PEN conductor 644 

conductor combining the functions of both a protective earthing conductor and a neutral 645 

conductor 646 

[SOURCE: IEC 60050-195:2021, 195-02-12] 647 

3.3.21  648 

PEL conductor 649 

conductor combining the functions of both a protective earthing conductor and a line conductor  650 

[SOURCE: IEC 60050-195:2021, 195-02-14] 651 

3.3.22  652 

functional earthing 653 

earthing a point or points in a system or in an installation or in equipment, for purposes other 654 

than electrical safety 655 

[SOURCE: IEC 62368-1:2023, 3.3.6.7] 656 

3.3.23  657 

maintenance 658 

combination of all technical actions intended to retain an item in, or restore it to, a state in which 659 

it can perform as required 660 

[SOURCE: IEC 60050-192:2015,192-06-01, modified – “and management” and Note 1 to entry 661 

have been deleted.] 662 
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3.3.24  663 

single-drop digital communication interface 664 

SDCI 665 

digital communication interface for switching 24 V devices implemented as a point-to-point 666 

communication link for connecting sensors and actuators to a master unit  667 

EXAMPLE: IO-LinkTM 668 

3.3.25  669 

product documentation 670 

information required for proper selection, installation, service, maintenance, decommissioning 671 

dismantling and end-of-life treatment of equipment provided in printed, electronic or other 672 

formats   673 

Note 1 to entry:  Information is often made available in digital format. 674 

Note 2 to entry:  Regulations can apply to the provision of product documentation. 675 

3.3.26  676 

printed wiring board 677 

printed circuit board 678 

printed board 679 

PWB 680 

PCB 681 

base material cut to size containing all required holes and bearing at least one conductive 682 

pattern. 683 

Note 1 to entry: Printed boards are typically subdivided according to:  684 

- their structure (e.g., single- and double-sided, multilayers) 685 

- the nature of the base material (e.g., rigid, flexible) 686 

[SOURCE: IEC 60050-541:1990, 541-01-03, modified – synonimous terms added, text from the 687 

second paragraph changed into a Note to entry.] 688 

3.3.27  689 

printed wiring board assembly 690 

printed circuit board assembly 691 

PWBA 692 

PCBA 693 

assembly that uses a printed wiring board for component mounting and interconnecting 694 

purposes. 695 

[SOURCE: IEC 60194-1:2021, 3.16.140, modified – synonimous terms added] 696 

3.4 Switching devices 697 

3.4.1  698 

switching device 699 

device designed to make or break the current in one or more electric circuits 700 

Note 1 to entry: A switching device can perform one or both of these operations. 701 

[SOURCE: IEC 60050-441:1984, 441-14-01, modified – Note 1 to entry has been added.] 702 

3.4.2  703 

mechanical switching device 704 

switching device designed to close and open one or more electric circuits by means of separable 705 

contacts  706 
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Note 1 to entry: Any mechanical switching device can be designated according to the medium in which its contacts 707 
open and close, e.g.: air, SF

6
, oil. 708 

[SOURCE: IEC 60050-441:1984, 441-14-02, modified – In Note 1 to entry, “may” changed to 709 

“can”.] 710 

3.4.3  711 

semiconductor switching device 712 

switching device designed to make and/or break the current in an electric circuit by means of 713 

the controlled conductivity of a semiconductor  714 

[SOURCE: IEC 60050-441:1984, 441-14-03, modified – Addition of “and/or break”.] 715 

3.4.4  716 

fuse 717 

device that, by the operating of one or more of its specifically designed and proportioned 718 

components, opens the circuit in which it is inserted by breaking the current when this exceeds 719 

a given value for a sufficient time 720 

Note 1 to entry: The fuse comprises all the parts that form the complete device. 721 

[SOURCE: IEC 60050-441:1984, 441-18-01, modified- “a” has been deleted and “fusing has 722 

been replaced by “operating”, “The fuse comprises all the parts that form the complete device” 723 

has been moved from the definition to Note 1 to entry.] 724 

3.4.5  725 

fuse-link 726 

part of a fuse (including the fuse-element(s)) intended to be replaced after the fuse has operated 727 

[SOURCE: IEC 60050-441:1984, 441-18-09] 728 

3.4.6  729 

fuse-element 730 

part of the fuse-link designed to melt under the action of current exceeding some definite value 731 

for a definite period of time 732 

[SOURCE: IEC 60050-441:1984, 441-18-08] 733 

3.4.7  734 

fuse-combination unit 735 

combination of a mechanical switching device and one or more fuses in a composite unit, 736 

assembled by the manufacturer or in accordance with their instructions 737 

[SOURCE: IEC 60050-441:1984, 441-14-04, modified – “his instructions” has been replaced by 738 

“their instructions” and Note 1 to entry has been deleted.] 739 

3.4.8  740 

disconnector 741 

mechanical switching device which, in the open position, complies with the requirements 742 

specified for isolation 743 

3.4.9  744 

switch 745 

mechanical switch 746 

mechanical switching device capable of making, carrying and breaking currents under normal 747 

circuit conditions which can include specified operating overload conditions and also carrying 748 
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for a specified time currents under specified abnormal circuit conditions  such as those of short-749 

circuit 750 

Note 1 to entry: A switch can be capable of making but not breaking short-circuit currents. 751 

[SOURCE: IEC 60050-441:1984, 441-14-10, modified – In Note 1 to entry, “may” changed to 752 

“can”.] 753 

3.4.10  754 

switch-disconnector 755 

switch which, in the open position, satisfies the isolating requirements specified for a 756 

disconnector 757 

[SOURCE: IEC 60050-441:1984, 441-14-12] 758 

3.4.11  759 

circuit-breaker 760 

switching device, capable of making, carrying and breaking currents under normal circuit 761 

conditions and making, carrying for a specified time and breaking currents under specified 762 

abnormal circuit conditions such as those of short-circuit, and provides isolation in open position 763 

[SOURCE: IEC 60050-441:1984, 441-14-20, modified – “mechanical” and “also” deleted, 764 

"duration" has been replaced by "time", short circuit” has been replaced by “short-circuit” and 765 

“, and provides isolation in open position” added.] 766 

3.4.12  767 

contactor 768 

mechanical contactor 769 

mechanical switching device having only one position of rest, operated otherwise than by hand, 770 

capable of making, carrying and breaking currents under normal circuit conditions includin g 771 

operating overload conditions 772 

Note 1 to entry: Contactors can be designated according to the method by which the force for closing the main 773 
contacts is provided. 774 

[SOURCE: IEC 60050-441:1984, 441-14-33, modified – In term, “contactor” has been added as 775 

synonym for “mechanical contactor”, and in Note 1 to entry, “Mechanical” has been deleted and 776 

“may” changed to “can”.] 777 

3.4.13  778 

semiconductor contactor 779 

solid-state contactor 780 

device which performs the function of a contactor by utilizing a semiconductor switching device  781 

Note 1 to entry: A semiconductor contactor can also contain mechanical switching devices.  782 

3.4.14  783 

contactor relay 784 

contactor used as a control switch 785 

[SOURCE: IEC 60050-441:1984, 441-14-35] 786 

3.4.15  787 

starter 788 

combination of all the switching means necessary to start and stop a motor, in combination wi th 789 

suitable overload protection 790 
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Note 1 to entry: Starters can be designated according to the method by which the force for closing the main contacts 791 
is provided. 792 

[SOURCE: IEC 60050-441:1984, 441-14-38, modified – In Note 1 to entry, “may” changed to 793 

“can”.] 794 

3.4.16  795 

motor protective switching device 796 

MPSD 797 

manually operated motor starter additionally providing resettable short -circuit protection to the 798 

motor and the circuit 799 

Note 1 to entry: A MPSD can also be used as a manual starter, a protected starter or a combination starter.  800 

Note 2 to entry: A MPSD is a short-circuit protective device (SCPD).  801 

Note 3 to entry:  In the United states of America, this device can be qualified as a motor controller suitable for tap 802 
conductor protection. 803 

 804 

3.4.17  805 

control circuit device 806 

electrical device, intended for the controlling, signalling, interlocking, etc. of switchgear and 807 

controlgear 808 

Note 1 to entry: Control circuit devices can include associated devices dealt with in other standards, such as 809 
instruments, potentiometers, relays, in so far as such associated devices are used for the purposes specified.  810 

3.4.18  811 

control switch  812 

<for control and auxiliary circuits> mechanical switching device which serves the purpose of 813 

controlling the operation of switchgear or controlgear, including signalling , electrical 814 

interlocking, etc. 815 

Note 1 to entry: A control switch consists of one or more contact elements with a common actuating system.  816 

[SOURCE: IEC 60050-441:1984, 441-14-46] 817 

3.4.19  818 

pilot switch 819 

non-manual control switch actuated in response to specified conditions of an actuating quantity  820 

Note 1 to entry: The actuating quantity can be pressure, temperature, velocity, liquid level, elapsed time, etc.  821 

[SOURCE: IEC 60050-441:1984, 441-14-48, modified – In Note 1 to entry, “may” changed to 822 

“can”.] 823 

3.4.20  824 

push-button 825 

control switch having an actuator intended to be operated by force exerted by a part of the 826 

human body, usually the finger or palm of the hand, and having stored energy (sprin g) return 827 

[SOURCE: IEC 60050-441:1984, 441-14-53] 828 

3.4.21  829 

terminal block 830 

insulating part carrying one or more mutually insulated terminal assemblies and intended to be 831 

fixed to a support 832 
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3.4.22  833 

short-circuit protective device 834 

SCPD 835 

device intended to protect a circuit or parts of a circuit against short -circuit currents by 836 

interrupting them 837 

3.4.23  838 

surge arrester 839 

device designed to protect the electrical apparatus from high transient overvoltages and to limit 840 

the duration and frequently the amplitude of the follow-on current 841 

3.4.24  842 

individual enclosure 843 

enclosure designed and dimensioned to contain one equipment only 844 

3.4.25  845 

control and protective switching device 846 

CPS 847 

mechanical switching device with a control function operated other than by hand capable of:  848 

– making, carrying and breaking currents under normal conditions ;  849 

– making, carrying currents for a specified time in overload conditions; 850 

– breaking currents under specified abnormal conditions such as those of short -circuits; 851 

– continuity of service, with or without local manual operating means 852 

[SOURCE: IEC 60947-6-2:2020, 3.2.1] 853 

3.5 Parts of switching devices 854 

3.5.1  855 

pole of a switching device 856 

portion of a switching device associated exclusively with one electrically separated conducting 857 

path of its main circuit and excluding those portions which provide a means for mounting and 858 

operating all poles together 859 

Note 1 to entry: A switching device is called single-pole if it has only one pole. If it has more than one pole, it can 860 
be called multipole (two-pole, three-pole, etc.) provided the poles are or can be coupled in such a manner as to 861 
operate together. 862 

[SOURCE: IEC 60050-441:1984, 441-15-01, modified – In Note 1 to entry, “may” changed to 863 

“can”.] 864 

3.5.2  865 

main circuit  866 

<of a switching device> all the conductive parts of a switching device included in the circuit 867 

which it is designed to close or open 868 

[SOURCE: IEC 60050-441:1984, 441-15-02] 869 

3.5.3  870 

control circuit  871 

<of a switching device> all the conductive parts (other than the main circuit) of a switching 872 

device which are included in a circuit used for the closing operation or opening op eration, or 873 

both, of the device 874 

[SOURCE: IEC 60050-441:1984, 441-15-03] 875 
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3.5.4  876 

auxiliary circuit  877 

<of a switching device> all the conductive parts of a switching device which are intended to be 878 

included in a circuit other than the main circuit and the  control circuits of the device 879 

Note 1 to entry: Some auxiliary circuits fulfil supplementary functions such as signalling, interlocking, etc., and, as 880 
such, they can be part of the control circuit of another switching device.  881 

[SOURCE: IEC 60050-441:1984, 441-15-04, modified – In Note 1 to entry, “may” changed to 882 

“can”.] 883 

3.5.5  884 

contact  885 

<of a mechanical switching device> conductive parts designed to establish circuit continuity 886 

when they touch and which, due to their relative motion during an operation, open or close a 887 

circuit or, in the case of hinged or sliding contacts, maintain circuit continuity 888 

[SOURCE: IEC 60050-441:1984, 441-15-05] 889 

3.5.6  890 

contact  891 

contact piece 892 

one of the conductive parts forming a contact 893 

[SOURCE: IEC 60050-441:1984, 441-15-06] 894 

3.5.7  895 

main contact 896 

contact included in the main circuit of a mechanical switching device, intended to carry, in the 897 

closed position, the current of the main circuit 898 

[SOURCE: IEC 60050-441:1984, 441-15-07] 899 

3.5.8  900 

arcing contact 901 

contact on which the arc is intended to be established 902 

Note 1 to entry: An arcing contact can serve as a main contact; it can be a separate contact so designed that it 903 
opens after and closes before another contact which it is intended to protect from deterioration.  904 

[SOURCE: IEC 60050-441:1984, 441-15-08, modified – “injury” has been replaced by 905 

“deterioration” and In Note 1 to entry, “may” changed to “can” .] 906 

3.5.9  907 

control contact 908 

contact included in a control circuit of a mechanical switching device and mechanically operated 909 

by this device 910 

[SOURCE: IEC 60050-441:1984, 441-15-09] 911 

3.5.10  912 

auxiliary contact 913 

contact included in an auxiliary circuit and mechanically operated by the switching device 914 

[SOURCE: IEC 60050-441:1984, 441-15-10] 915 
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3.5.11  916 

auxiliary switch  917 

<of a mechanical switching device> switch containing one or more control and/or auxiliary 918 

contacts mechanically operated by a switching device 919 

[SOURCE: IEC 60050-441:1984, 441-15-11] 920 

3.5.12  921 

"a" contact 922 

make contact 923 

control or auxiliary contact which is closed when the main contacts of the mechanical switching 924 

device are closed and open when they are open 925 

[SOURCE: IEC 60050-441:1984, 441-15-12] 926 

3.5.13  927 

"b" contact 928 

break contact 929 

control or auxiliary contact which is open when the main contacts of the mechanical switching 930 

device are closed and closed when they are open 931 

[SOURCE: IEC 60050-441:1984, 441-15-13] 932 

3.5.14  933 

relay 934 

electrical relay 935 

device designed to produce sudden, predetermined changes in one or more electric output 936 

circuits when certain conditions are fulfilled in the electric input circuits controlling the device 937 

[SOURCE: IEC 60050-151:2001, 151-13-31, modified – “electric relay” changed to “electrical 938 

relay”.] 939 

3.5.15  940 

release  941 

<of a mechanical switching device> device, mechanically connected to a mechanical switching 942 

device, which releases the holding means and permits the opening or the closing of the 943 

switching device 944 

Note 1 to entry: A release can have instantaneous, time-delay, etc., operation. The various types of releases are 945 
defined in 3.7.24 to 3.7.35. 946 

[SOURCE: IEC 60050-441:1984, 441-15-17, modified – Note 1 to entry has been added.] 947 

3.5.16  948 

actuating system  949 

<of a mechanical switching device> whole of the operating means of a mechanical switching 950 

device which transmit the actuating force to the contact pieces  951 

Note 1 to entry: The operating means of an actuating system can be mechanical, electromagnetic, hydraulic, 952 
pneumatic, thermal, etc. 953 

3.5.17  954 

actuator 955 

part of the actuating system to which an external actuating force is ap plied 956 

Note 1 to entry: The actuator can take the form of a handle, knob, push-button, roller, plunger, etc.  957 

[SOURCE: IEC 60050-441:1984, 441-15-22] 958 
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3.5.18  959 

position indicating device 960 

part of a mechanical switching device which indicates whether it is in the open, closed, or, 961 

where appropriate, earthed position 962 

[SOURCE: IEC 60050-441:1984, 441-15-25] 963 

3.5.19  964 

indicator light 965 

light signal giving information either by lighting or extinguishing  966 

3.5.20  967 

anti-pumping device 968 

device which prevents reclosing after a close-open operation as long as the device initiating 969 

closing is maintained in the position for closing 970 

[SOURCE: IEC 60050-441:1984, 441-16-48] 971 

3.5.21  972 

interlocking device 973 

device which makes the operation of a switching device dependent upon the position of 974 

operation of one or more other pieces of equipment 975 

[SOURCE: IEC 60050-441:1984, 441-16-49] 976 

3.5.22  977 

connecting device 978 

device for the electrical connection of one (or more) conductor(s), comprising one (or more) 979 

terminal(s), either fixed to a base or forming an integral part of the equipment  980 

[SOURCE: IEC 60999-1:1999, 3.3] 981 

3.5.23  982 

terminal 983 

conductive part of one pole of a device for electrical connection to external circuit , composed 984 

of one or more clamping unit(s) and insulation if necessary  985 

[SOURCE: IEC 60999-1:1999, 3.2, modified – “of a device for electrical connection to external 986 

circuit” has been added.] 987 

3.5.24  988 

screw-type terminal 989 

terminal intended for the connection and disconnection of conductors or for the inter -connection 990 

of two or more conductors, the connection being made, directly or indirectly, by means of screws 991 

or nuts of any kind 992 

Note 1 to entry: Examples are given in Annex D. 993 

3.5.25  994 

screwless-type terminal 995 

terminal intended for the connection and disconnection of conductors or for the interconnection 996 

on two or more conductors, the connection being made, directly or indirectly, by means of 997 

springs, wedges, eccentrics or cones, etc.  998 

Note 1 to entry: Examples are given in Annex D. 999 
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3.5.25.1  1000 

universal terminal 1001 

terminal for the connection and disconnection of all types of conductors (solid, stranded and 1002 

flexible) 1003 

[SOURCE: IEC 60998-2-2:2002, 3.101.1, modified – “(rigid and flexible)” replaced with “(solid, 1004 

stranded and flexible)”.] 1005 

3.5.25.2  1006 

non-universal terminal 1007 

terminal for the connection and disconnection of a certain kind of conductor only (for example, 1008 

solid conductors only or solid and stranded conductors only)  1009 

[SOURCE: IEC 60998-2-2:2002, 3.101.2, modified – “rigid [solid and stranded]” replaced with 1010 

“solid and stranded”.] 1011 

3.5.25.3  1012 

push-wire terminal 1013 

non-universal terminal in which the connection is made by pushing in solid or stranded 1014 

conductors 1015 

[SOURCE: IEC 60998-2-2:2002, 3.101.3, modified – “rigid (solid or stranded)” replaced with 1016 

“solid or stranded”.] 1017 

3.5.25.4  1018 

PCB terminal block 1019 

part intended to be mounted on a printed circuit board and carrying one or more mutually 1020 

insulated contacts units and which provides an electrical and mechanical connection between 1021 

copper conductor and printed circuit board 1022 

3.6 [SOURCE: IEC 60947-7-4:2019, 3.2.] 1023 

3.6.1  1024 

clamping unit 1025 

part(s) of the terminal necessary for the mechanical clamping and the electrical connection of 1026 

the conductor(s), including the parts which are necessary to ensure the correct contact pressure  1027 

[SOURCE: IEC 60999-1:1999, 3.1] 1028 

3.6.1.1  1029 

universal clamping unit 1030 

clamping unit intended for all types of conductors  1031 

3.6.1.2  1032 

non-universal clamping unit 1033 

clamping unit intended for certain types of conductors only, for example:  1034 

– push-wire clamping unit for solid conductors only  1035 

– push-wire clamping unit for solid and stranded conductors only 1036 

Note 1 to entry: On push-wire clamping unit the connection is made by simple insertion of solid or stranded 1037 
conductors (see 8.1.8.1). 1038 

Note 2 to entry: Examples of non-universal clamping units are push-wire clamping unit for solid conductors only, 1039 
push-wire clamping unit for solid and stranded conductors only, etc.  1040 
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3.6.2  1041 

unprepared conductor 1042 

conductor which has been cut and the insulation of which has been removed for insertion into 1043 

a terminal 1044 

Note 1 to entry: A conductor the shape of which is arranged for introduction into a terminal or the strands of which 1045 
are twisted to consolidate the end is considered to be an unprepared conductor.  1046 

[SOURCE: IEC 60050-442:1998, 442-01-26] 1047 

3.6.3  1048 

solid conductor 1049 

<as used to describe wiring> conductor consisting of a single wire 1050 

Note 1 to entry: The solid conductor can be circular or shaped. 1051 

Note 2 to entry: Solid conductor is defined as class 1 conductor in IEC 60228, or by IEC TR 60344, or equivalent 1052 
AWG/kcmil. 1053 

[SOURCE: IEC 60050-461:2008, 461-01-06, modified – In Note 1 to entry, “may” changed to 1054 

“can”, and Note 2 to entry has been added.] 1055 

3.6.4  1056 

stranded conductor 1057 

<as used to describe wiring> conductor consisting of a number of wires, all or some of which 1058 

are wound in a helix 1059 

Note 1 to entry: Stranded conductor is defined as class 2 conductor in IEC 60228, or by IEC TR 60344, or equivalent 1060 
AWG/kcmil. 1061 

[SOURCE: IEC 60050-151:2001, 151-12-36, modified – Note 1 to entry has been added.] 1062 

3.6.5  1063 

rigid conductor 1064 

solid or stranded conductor having wires of such diameters, or so assembled, that the conductor 1065 

is not suitable for use in a flexible cable 1066 

3.6.6  1067 

flexible conductor 1068 

stranded conductor having wires of diameters small enough and so assembled that the 1069 

conductor is suitable for use in a flexible cable 1070 

Note 1 to entry: Flexible conductor is defined as class 5 or class 6 conductor in IEC 60228, or by IEC TR 60344, or 1071 
equivalent AWG/kcmil. 1072 

[SOURCE: IEC 60050-461:2008, 461-01-11, modified – Note 1 to entry has been added.] 1073 

3.6.7  1074 

multiple tip contact system 1075 

contact system comprising more than one contact gap per pole, which can be switched, in series 1076 

and/or in parallel 1077 

3.6.8  1078 

minimum cross-section 1079 

<in reference to conductors for terminations> value of the smallest connectable conductor 1080 

cross-section stated in the product documentation as suitable for the terminal 1081 

Note 1 to entry: The product documentation can declare several minimum cross-sections depending on the type of 1082 
conductor, for example solid, stranded, flexible, with or without ferrule.  1083 
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3.6.9  1084 

maximum cross-section 1085 

<in reference to conductors for terminations> value of the largest connectable conductor cross-1086 

section stated by the in the product documentation as suitable for the terminal 1087 

Note 1 to entry: The product documentation can declare several maximum cross-sections depending on the type of 1088 
conductor, for example solid, stranded, flexible, with or without ferrule.  1089 

Note 2 to entry: The term “rated cross-section” used in IEC 60947-7-1 and IEC 60999-2 and the term “rated 1090 
connecting capacity” of a clamping unit used in IEC 60999-1 are considered equivalent when referring to certain 1091 
thermal, mechanical and electrical requirements, as stated in the product documentation and as specified in their 1092 
relevant product standard. 1093 

3.6.10  1094 

electronically controlled electromagnet 1095 

electromagnet in which the coil is controlled by a circuit with active electronic elements  1096 

3.6.11  1097 

current-carrying part 1098 

conductive part which carries the electric current under normal conditions  1099 

Note 1 to entry: The line conductor (L), the neutral conductor (N), the mid -point conductor (M), the PEN conductor, 1100 
the PEM conductor and the PEL conductor are the current -carrying parts. The protective conductor (PE) is not a 1101 
current-carrying part. 1102 

3.7 Operation of switching devices 1103 

3.7.1  1104 

operation  1105 

<of a mechanical switching device> transfer of the moving contact(s) from one position to an 1106 

adjacent position 1107 

Note 1 to entry: For example, for a circuit-breaker, this can be a closing operation or an opening operation.  1108 

Note 2 to entry: If distinction is necessary, an operation in the electrical sense, e.g., make or break, is referred to 1109 
as a switching operation, and an operation in the mechanical sense, e.g., close or open, is referred to as a mechanical 1110 
operation. 1111 

[SOURCE: IEC 60050-441:1984, 441-16-01, modified – in Note 1 to entry, “for example” has 1112 

been added and “may” changed to “can”.] 1113 

3.7.2  1114 

operating cycle  1115 

<of a mechanical switching device> succession of operations from one position to another and 1116 

back to the first position through all other positions, if any 1117 

[SOURCE: IEC 60050-441:1984, 441-16-02] 1118 

3.7.3  1119 

operating sequence  1120 

<of a mechanical switching device> succession of specified operations with specified time 1121 

intervals 1122 

[SOURCE: IEC 60050-441:1984, 441-16-03] 1123 

3.7.4  1124 

manual control 1125 

control of an operation by human intervention 1126 

[SOURCE: IEC 60050-441:1984, 441-16-04] 1127 
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3.7.5  1128 

automatic control 1129 

control of an operation without human intervention, in response to the occurrence of 1130 

predetermined conditions 1131 

[SOURCE: IEC 60050-441:1984, 441-16-05] 1132 

3.7.6  1133 

local control 1134 

control of an operation at a point on or adjacent to the controlled switching device 1135 

[SOURCE: IEC 60050-441:1984, 441-16-06] 1136 

3.7.7  1137 

remote control 1138 

control of an operation at a point distant from the controlled switching device 1139 

[SOURCE: IEC 60050-441:1984, 441-16-07] 1140 

3.7.8  1141 

closing operation  1142 

<of a mechanical switching device> operation by which the device is brought from the open 1143 

position to the closed position 1144 

[SOURCE: IEC 60050-441:1984, 441-16-08] 1145 

3.7.9  1146 

opening operation  1147 

<of a mechanical switching device> operation by which the device is brought from the closed 1148 

position to the open position 1149 

[SOURCE: IEC 60050-441:1984, 441-16-09] 1150 

3.7.10  1151 

positive opening operation  1152 

<of a mechanical switching device> opening operation which, in accordance with specified 1153 

requirements, ensures that all the main contacts are in the open position when the actuator is 1154 

in the position corresponding to the open position of the device 1155 

[SOURCE: IEC 60050-441:1984, 441-16-11] 1156 

3.7.11  1157 

positively driven operation 1158 

operation which, in accordance with specified requirements, is designed to ensure that auxiliary 1159 

contacts of a mechanical switching device are in the respective positions corresponding to the 1160 

open or closed position of the main contacts 1161 

[SOURCE: IEC 60050-441:1984, 441-16-12] 1162 

3.7.12  1163 

dependent manual operation  1164 

<of a mechanical switching device> operation solely by means of directly applied manual energy 1165 

such that the speed and force of the operation are dependent upon the action of the operator 1166 

[SOURCE: IEC 60050-441:1984, 441-16-13] 1167 
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3.7.13  1168 

dependent power operation  1169 

<of a mechanical switching device> operation by means of energy other than manual, where 1170 

the completion of the operation is dependent upon the continuity of the power supply (to 1171 

solenoids, electric or pneumatic motors, etc.) 1172 

[SOURCE: IEC 60050-441:1984, 441-16-14] 1173 

3.7.14  1174 

stored energy operation  1175 

<of a mechanical switching device> operation by means of energy stored in the mechanism 1176 

itself prior to the completion of the operation and sufficient to complete it  under predetermined 1177 

conditions 1178 

Note 1 to entry: This kind of operation can be subdivided according to: 1179 

1) the manner of storing the energy (spring, weight, etc.);  1180 

2) the origin of the energy (manual, electric, etc.);  1181 

3) the manner of releasing the energy (manual, electric, etc.).  1182 

[SOURCE: IEC 60050-441:1984, 441-16-15, modified – In Note 1 to entry, “may” changed to 1183 

“can”.] 1184 

3.7.15  1185 

independent manual operation  1186 

<of a mechanical switching device> stored energy operation where the energy originates from 1187 

manual power, stored and released in one continuous operation, such that the speed and force 1188 

of the operation are independent of the action of the operator 1189 

[SOURCE: IEC 60050-441:1984, 441-16-16] 1190 

3.7.16  1191 

independent power operation  1192 

<of a mechanical switching device> stored energy operation where the stored energy originates 1193 

from an external power source and is released in one continuous operation, such that the speed 1194 

and force of the operation are independent of the action of the operator  1195 

3.7.17  1196 

actuating force 1197 

force applied to an actuator necessary to complete the intended operation  1198 

[SOURCE: IEC 60050-441:1984, 441-16-17] 1199 

3.7.18  1200 

restoring force 1201 

force provided to restore an actuator or a contact element to its initial position  1202 

[SOURCE: IEC 60050-441:1984, 441-16-19] 1203 

3.7.19  1204 

travel  1205 

<of a mechanical switching device or a part thereof> displacement (translation or rotation) of a 1206 

point on a moving element 1207 

Note 1 to entry: Distinction can be made between pre-travel, over-travel, etc. 1208 
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[SOURCE: IEC 60050-441:1984, 441-16-21, modified – In Note 1 to entry, “may” changed to 1209 

“can”.] 1210 

3.7.20  1211 

closed position  1212 

<of a mechanical switching device> position in which the predetermined continuity of the main 1213 

circuit of the device is secured 1214 

[SOURCE: IEC 60050-441:1984, 441-16-22] 1215 

3.7.21  1216 

open position  1217 

<of a mechanical switching device> position in which the predetermined dielectric withstand 1218 

voltage requirements are satisfied between open contacts in the main circuit of the device  1219 

[SOURCE: IEC 60050-441:1984, 441-16-23, modified – “clearance between open contacts in 1220 

the main circuit of the device is secured ”has been replaced by “dielectric withstand voltage 1221 

requirements are satisfied between open contacts in the main circuit of the device”. ]  1222 

3.7.22  1223 

tripped position 1224 

position of the switching device following a tripping operation 1225 

3.7.23  1226 

tripping (operation) 1227 

opening operation of a mechanical switching device initiated by a relay or release  1228 

3.7.24  1229 

trip-free mechanical switching device 1230 

mechanical switching device, the moving contacts of which return to and remain in the open 1231 

position when the opening (i.e. tripping) operation is initiated after the initiation of the closing 1232 

operation, even if the closing command is maintained 1233 

Note 1 to entry: To ensure proper breaking of the current which can have been established, it may be necessary 1234 
that the contacts momentarily reach the closed position.  1235 

[SOURCE: IEC 60050-441:1984, 441-16-31, modified – Addition of "(i.e. tripping)" since the 1236 

opening operation of a trip-free mechanical switching device is automatically controlled , in Note 1237 

1 to entry, “may” changed to “can”.] 1238 

3.7.25  1239 

instantaneous relay or release 1240 

relay or release which operates without any intentional time-delay 1241 

3.7.26  1242 

overcurrent relay or release 1243 

relay or release which causes a mechanical switching device to open with or without time -delay 1244 

when the current in the relay or release exceeds a predetermined value  1245 

Note 1 to entry: This value can in some cases depend upon the rate-of-rise of current. 1246 

3.7.27  1247 

definite time-delay overcurrent relay or release 1248 

overcurrent relay or release which operates with a definite time-delay which may be adjustable, 1249 

but is independent of the value of the overcurrent 1250 

[SOURCE: IEC 60050-441:1984, 441-16-34, modified – Addition of "or release”] 1251 
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3.7.28  1252 

inverse time-delay overcurrent relay or release 1253 

overcurrent relay or release which operates after a time-delay inversely dependent upon the 1254 

value of the overcurrent 1255 

Note 1 to entry: Such a relay or release can be designed so that the time-delay approaches a definite minimum 1256 
value for high values of overcurrent. 1257 

[SOURCE: IEC 60050-441:1984, 441-16-35, modified – Addition of "or release”] 1258 

3.7.29  1259 

direct overcurrent relay or release 1260 

overcurrent relay or release directly energized by the current in the main circuit of a switching 1261 

device 1262 

[SOURCE: IEC 60050-441:1984, 441-16-36, modified – Addition of "relay or” and “mechanical” 1263 

has been deleted.] 1264 

3.7.30  1265 

indirect overcurrent relay or release 1266 

overcurrent relay or release energized by the current in the main circuit of a switching device 1267 

through a current transformer or a shunt 1268 

[SOURCE: IEC 60050-441:1984, 441-16-37, modified – Addition of "relay or” and “mechanical” 1269 

has been deleted.] 1270 

3.7.31  1271 

overload relay or release 1272 

overcurrent relay or release intended for protection against overloads  1273 

[SOURCE: IEC 60050-441:1984, 441-16-38, modified – Addition of "relay or”.] 1274 

3.7.32  1275 

thermal overload relay or release 1276 

inverse time-delay overload relay or release depending for its operation (including its time-1277 

delay) on the thermal action of the current flowing in the relay or release  1278 

[SOURCE: IEC 60050-441:1984, 441-16-39, modified – Addition of "relay or”.] 1279 

3.7.33  1280 

magnetic overload relay or release 1281 

overload relay or release depending for its operation on the force exerted by the current in the 1282 

main circuit exciting the coil of an electromagnet  1283 

Note 1 to entry: Such a relay or release usually has an inverse time-delay/current characteristic. 1284 

[SOURCE: IEC 60050-441:1984, 441-16-40, modified – Addition of "relay or”.] 1285 

3.7.34  1286 

shunt release 1287 

release energized by a source of voltage  1288 

Note 1 to entry: The source of voltage can be independent of the voltage of the main circuit.  1289 

[SOURCE:IEC 60050-441:1984, 441-16-41, modified – In Note 1 to entry, “may” changed to 1290 

“can”.] 1291 

Full document details: 24/30506694 DC

http://www.avadocuments.com/doc/24-30506694-dc
http://www.avadocuments.com/doc/24-30506694-dc


IEC CD 60947-1 © IEC 2024 48 121A/638/CD 

3.7.35  1292 

under-voltage relay or release 1293 

relay or release which permits a mechanical switching device to open or close, with or without 1294 

time-delay, when the voltage across the terminals of the relay or release falls below a 1295 

predetermined value 1296 

[SOURCE: IEC 60050-441:1984, 441-16-42, modified – Addition of "relay or” and “a shunt 1297 

release” has been replaced by “relay or release”.]  1298 

3.7.36  1299 

reverse current relay or release (direct current only) 1300 

relay or release which permits a mechanical switching device to open, with or without time -1301 

delay, when the current flows in the reverse direction and exceeds a predetermined value  1302 

[SOURCE: IEC 60050-441:1984, 441-16-43, modified – “shunt release” replaced by “relay or 1303 

release”.] 1304 

3.7.37  1305 

operating current  1306 

<of an overcurrent relay or release> value of current at and above which the relay or release 1307 

will operate 1308 

[SOURCE: IEC 60050-441:1984, 441-16-45, modified – Addition of "relay or”, “the current 1309 

value” has been replaced by “value of current” and “can” has been replaced by “will”.]  1310 

3.7.38  1311 

current-setting  1312 

<of an overcurrent or overload relay or release> value of current of the main circuit to which the 1313 

operating characteristics of the relay or release are referred and for which the relay or release 1314 

is set 1315 

Note 1 to entry: A relay or release can have more than one current setting, provided by an adjustment dial, 1316 
interchangeable heaters, etc.  1317 

3.7.39  1318 

current setting range  1319 

<of an overcurrent or overload relay or release> range between the minimum and maximum 1320 

values over which the current setting of the relay or release can be adjusted  1321 

[SOURCE: IEC 60050-441:1984, 441-16-47, modified – “current setting” has been replaced by 1322 

“current-setting”, addition of “relay or” and “the range” has been replaced by “range”.]  1323 

3.7.40  1324 

dedicated wiring accessory 1325 

prefabricated connection wiring system specifically intended for identified switchgear or 1326 

controlgear 1327 

Note 1 to entry: A dedicated wiring accessory can be integrated in the switchgear or controlgear or delivered 1328 
separately. 1329 

 1330 

3.8 Characteristic quantities 1331 

3.9 3.7.1 1332 

nominal value 1333 

value of a quantity used to designate and identify a componen t, device, equipment, or system 1334 

Full document details: 24/30506694 DC

http://www.avadocuments.com/doc/24-30506694-dc
http://www.avadocuments.com/doc/24-30506694-dc

