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National foreword

This British Standard is the English language version of EN 60947-1: 1997,
including amendment Al : 1998. It was derived by CENELEC from IEC 60947-1 : 1996,
including amendment 1 : 1997. It supersedes BS EN 60947-1 : 1992, which is
withdrawn.

The CENELEC common modifications have been implemented at the appropriate
places in the text and are indicated by a single sideline.

The UK participation in its preparation was entrusted by Technical Committee
PEL/17, High-voltage switchgear and controlgear, to Subcommittee PEL/17/2,
Low-voltage switchgear and controlgear, which has the responsibility to:

~ aid enquirers to understand the text;

— present to the responsible international/European committee any enquiries
on the interpretation, or proposals for change, and keep the UK interests
informed;

~ monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this committee can be obtained on request to
its secretary.

From 1 January 1997, all IEC publications have the number 60000 added to the
old number. For instance, IEC 27-1 has been renumbered as IEC 60027-1. For a
period of time during the change-over from one numbering system to the other,
publications may contain identifiers from both systerns.

Cross-references

Attention is drawn to the fact that CEN and CENELEC Standards normally include
an annex which lists normative references to international publications with their
corresponding European publications. The British Standards which implement these
international or European publications may be found in the BSI Standards
Catalogue under the section entitled ‘International Standards Correspondence
Index’, or by using the ‘Find’ facility of the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

This British Standard, having

been prepared under the Amendments issued since publication
direction of the Electrotechnical

Sector Board, was published Amd. No. Date Text affected
under the authority of the

Standards Board and comesinto  Jgor7 [March 1999 | Annex N added.

ffect on 15 March g A
effect on arch 1998 Other changes indicated by a double sideline
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Foreword

The text of the International Standard IEC 60947-1:1996, prepared by SC 17B, Low-voltage
switchgear and controlgear, of IEC TC 17, Switchgear and controlgear, together with common
modifications prepared by the Technical Committee CENELEC TC 17B, Low-voitage
switchgear and controlgear including dimensional standardization, was submitted to the
Unique Acceptance Procedure and was approved by CENELEC as EN 60947-1 on
1997-10-01.

This European Standard supersedes EN 60947-1:1991 and its amendments A11:1994,
A2:19956 and A1:19986.

The following dates were fixed:

- latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement . {dop} 1998-06-01

- latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 1998-06-01

Annexes designated "normative” are part of the body of the standard.

Annexes designated "informative” are given for information only.

In this standard, annexes C, K, L, M and ZA are normative and annexes A, B, D, E, F, G, H
and J are informative.

Annex ZA has been added by CENELEC.

Foreword to amendment A1

The text of document 17B/855/FDIS, future amendment 1 to IEC 60947-1 : 1996, prepared by
SC 17B, Low-voltage switchgear and controlgear, of IEC TC 17, Switchgear and controlgear,
was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as
amendment A1 to EN 60947-1 : 1997 on 1998-01-01.

The following dates were fixed:

— latest date by which the amendment has to be implemented at
national level by publication of an identical national standard or
by endorsement (dop) 1998-10-01

- latest date by which the national standards conflicting with the
amendment have to be withdrawn (dow) 1998-10-01

Annexes designated ‘normative’ are part of the body of the standard.
In this standard, annexes N and ZA are normative.
Annex ZA has been added by CENELEC.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 1: General rules

1 General

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

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

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

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

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

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

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

NOTE - The product standards due to be part of the series of IEC standards covering low-voltage switchgear
and controlgear are:

947-2: Part2: Circuit-breakers

947-3: Part3: Switches, disconnectors, switch-disconnectors and fuse combination units

947-4:  Part4: Contactors and motor-starters

947-5: Part5: Control-circuit devices and switching elements

947-6: Part 6: Multiple function equipment

947-7: Pant 7. Ancillary equipment

1.1 Scope and object

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

It does not apply to low-voltage switchgear and controlgear assemblies which are dealt with in
IEC 439.

NOTE ~ In certain clauses or subclauses of this standard, the equipment covered by this standard is also
referred to as “device®, to be consistant with the text of such clauses or subclauses.
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The object of this standard is to state those general rules and requirements which are common
to low-voltage equipment as defined in 1.1, including for example:

— definitions;

— characteristics;

— information supplied with the equipment;

— normal service, mounting and transport conditions;
— constructional and performance requirements;

- verification of characteristics and performance.

1.2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of IEC 947. At the time of publication, the editions indicated
were valid. All normative documents are subject to revision, and parties to agreements based
on this part of IEC 947 are encouraged to investigate the possibility of applying the most recent

IEC 50(151): 1978, International Electrotechnical Vocabulary (IEV) — Chapter 151: Electrical
and magnetic devices

IEC 50(441): 1984, International Electrotechnical Vocabulary (IEV) — Chapter 441: Switchgear,
controlgear and fuses

IEC 50(604): 1987, International Electrotechnical Vocabulary (IEV) — Chapter 604: Generation,
transmission and distribution of electricity — Operation

IEC 50(826): 1982, International Electrotechnical Vocabulary (IEV) — Chapter 826: Electrical
installations of buildings

IEC 60, High-voltage test techniques

IEC 68-2-3:"1969, Environmental testing — Part 2: Tests - Test Ca: Damp heat, steady state
IEC 71-1: 1993, Insulation co-ordination — Part 1 Definitions, principles and rules

IEC 73: 1991, Coding of indicating devices and actuators by colours and supplementary means
IEC 85: 1984, Thermal evaluation and classification of electrical insulation

IEC 99-1: 1991, Surge arresters — Part 1: Non-linear resistor type gapped surge arresters for
a.c. systems '

IEC 112: 1979, Method for determining the comparative and the proof tracking indices of solid
insulating materials under moist conditions

IEC 216, Guide for the determination of thermal endurance properties of electrical insulating
materials
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IEC 269-1: 1988, Low-voltage fuses — Part 1: General requirements

IEC 269-2: 1986, Low-voltage fuses — Part 2: Supplementary requirements for fuses for use by
authorized persons (fuses mainly for industrial application)

IEC 364-4-443: 1990, Electrical installations of buildings ~ Part 4: Protection for safety —
Chapter 44: Protection against overvoltages — Section 443: Protection against overvoltages of
atmospheric origin or due to switching

IEC 417: 1973, Graphical symbols for use on equipment — Index, survey and compilation of the
single sheets

IEC 439-1: 1992, Low-voltage switchgear and controlgear assemblies — Part 1: Type-tested
and partially type-tested assemblies .

IEC 445: 1988, Identification of equipment terminals and of terminations of certain designated
conductors, including general rules of an alphanumeric system ‘

IEC 447: 1993, Man-machine interface (MM) - Actuating principles
IEC 529: 1989, Degrees of protection provided by enclosures (IP code)

IEC 617-7: 1983, Graphical symbols for diagrams - Part 7: Switchgear, controlgear and
protective devices

IEC 664-1: 1992, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests — Basic safety publication

IEC 695-2-1/0: 1994, Fire hazard testing — Part 2: Test methods ~ Section 1/sheet 0: Glow-wire
test methods —~ General

IEC 695-2-1/1: 1994, Fire hazard testing — Part 2: Test methods - Section 1/sheet 1: Glow-wire
end-product test and guidance ,

IEC 695-2-1/2: 1994, Fire hazard testing — Part 2: Test methods — Section 1/sheet 2: Glow-wire
flammability test on materials

IEC 695-2-1/3: 1994, Fire hazard testing — Part 2: Test methods — Section 1/sheet 3: Glow-wire
ignitability test on materials ’

IEC 695-2-2: 1991, Fire hazard testing — Part 2: Test methods — Section 2 Needle-flame test

IEC 707: 1981, Methods of test for the determination of the flammability of solid electrical
insulating materials when exposed to an igniting source

IEC 981: 1989, Extra-heavy duty rigid steel conduits for electrical installations

IEC 998-1: 1990, Connecting devices for low-voltage circuits for household and similar
purposes — Part 1: General requirements
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IEC 1000-4-2: 1995, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 2: Electrostatic discharge immunity test - Basic EMC publication

IEC 1000-4-3: 1995, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 3: Radiated, radio-frequency, electromagnetic field immunity test

IEC 1000-4-4: 1995, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 4: Electrical test transient/burst immunity test — Basic EMC publication

IEC 1000-4-5: 1995, Electromagnetic compatibility (EMC) ~ Part 4: Testing and measurement
technigues — Section 5: Surge immunity test

IEC 60536-2 : 1992, Classification of electrical and electronic equipment with regard to protection
against electric shock — Part 2: Guidelines to requirements for protection against electric shock

IEC 60947-5-1 : 1997, Low-voltage switchgear and controlgear — Part 5-1: Control circuit devices and
switching elements — Electromechanical control circuit devices

CISPR 11: 1980, Limits‘ and methods of measurement of electromagnetic disturbance
characteristics of industrial, scientific and medical (ISM) radio-frequency equipment

CISPR 22: 1993, Limits and methods of measurement of radio disturbance characteristics of
information technology equipment

2 Definitions

NOTE — Most of the definitions listed in this clause are taken unchangsd from the IEV (IEC 50). When this is the
case, the IEV reference is given in brackets with the title (the first group of 3 figures indicates the 1EV chapter
reference).

When an IEV definition is amended, the IEV reference is not indicated with the title, but in an explanatory note.

Alphabetical index of definitions

NCTE - The alphabetical list of ratings, characteristics and symbols is given in clause 4,

A
Reference Page
"B CONMACT oottt et s e s ke raees 2.3.12 18
Actuating force (MOMENT) e ereneer e s ereressrsesessenussrsreressans 2.4.17 20
Actuating system (of a mechanical switching device) .......ccocvcrvcecererrnnnn. 2.3.16 18
ACTUBLOL e eeiiinccniiiiis i e css e sae s e a e s e b e se e e heanassbn s ananesnesmrsnn 2.3.17 18
Ambient air 1emperature ... ...co.ccoiorii e e er e e rare e e renan 2.1.9 14
ANti-pUMPING eVICE. .ouiieeinriecriricrcereemsr st en e s asns s reessesrverarsrersunsas 2.3.20 18
Applied voltage (for a switching device) ....ocvumverrriiiimceinicrr i 2.5.32 25
ATCING CONMACT .couniiiniiicinccncrsnesrec s iiaeracecrrncsnsssrrarsassnarasecsrsensss rnrnrsesnns 2.3.8 17
Arcing time (of a multipole switching device).......c.cccecriveriecnrincnncnnnennne 2.5.41 26
Arcing time (0f @ POI8 OF @ TUSE)..ccerirc e et er e e 2.5.40 26
AUtOMALIC CONMTOl ceeneeieeieiiinie s rctrirctcmsir s retrs s s rer s s sa s s s s s arasessare 2.4.5 19
Auxiliary circuit (of a switching device).....cc.criiircriimmmnenimnn e 2.3.4 17
AUXIHATY COMACT........creareciinirecaniieac i s b rs s as s sersavansssnnasrosens . 2.3.10 18
Auxiliary switch {of a mechanical switching device).......c.cceuvircrinmncrinnens 2.3.11 18
B

"b" contact ........ CareresriavesseesrasresesTetrinantenaNai ARt AStERraRA e ansaNaYATAtRatnTaren T 2.3.13 18
Back-up protection .......ccccceiiiieiiiiimnsenn s se s s ssanen s 2.5.24 25
Break CONLACT....vcevveernrirenrerrrenenrearressesnsrsssinessssssesevarensasssnessrnsansessnnnsaes 2.3.13 18
Breaking capacity (of a switching device or a fuse) .......ccccnrrieenrnnnnne. 2.5.12 23
Breaking current (of a switching device or a fuse)......ccccciirennnenniine . 2.5.11

Break timMe ...vvccecrornienerrricnasisseosc s anessnuranns e rnmre e ssrnnsescasnssnsnssenss 2.5, 4E)ocu?ﬁ19nts
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C Reference  Page
Circuit-breaker .............. reenrennasannns rererrreeren rveeee raresseranarnennnsenseens 2.2.11 16
Clamping unit............... crerersennane reererserenennraees evaabetenreratassestaanrereareannn 2.3.25 19
Clearance ......... erenes cersmmmes cessreereraersnreanns rererrreesrenareeshnseeroarantrnanrrasrennan 2.5.48 27
Clearance between open contacts (Qap). ....ccceeeirvrsssssssreennes rereneneerenerra 2.5.49 27
Clearance between poles ........ rererereanrerneens terererevneserenrnenen eteerrarrenrenns 2.5.47 27
Clearance to earth................ aesmeeenenranas ceresenrirannes reereranseeenane reeerens 2.5.48 27
Closed position (of a mechanical switching device).......cccvecveeceereeeennnn. 2.4.20 21
Closing operation (of a mechanical switching device).....ccccscrereereecnes 2.4.8 19
CloSING tM@ .evicii it eerereee s eesrers s e cssn crsaneaasesnneenesensanennn 2.5.44 26
Comparative tracking index (CTI) ......ooeeiivccrirenrcnser e erereimsaecrssrs s e e 2.5.65 28
Conditional short-circuit current (of a circuit or a switching device)........ 2.5.29 25
Conductive part........ccccceeneeneee. errererernreene reerinsamksmrerrirnessanseserrassnreseanns 2.1.10 14
Contact (of a mechanical switching devnce) ........ eremeverresanuenrerrarararreny 2.3.5 17
Contact piece......coeceecmemnenen. ceeenrnrrerennarananes T S 2.3.6 17
Contactor (mechamcal) eerenrarennrrians evennnn rerreenanen ererennn rvemeverarsennarenanns 2.2.12 18
COMACIOr TEIAY.....ciiviereeriicciire s eneens e se s csvasses e e esseesnneesemeenamenen 2.2.14 16
Control circuit (of a switching device)....... cereeniennsas reeereranarenns renmerrraeres 2.3.3 17
Control circuit device..................... rreaenrenenns 2.2.16 16
Control contact.............. ceerrerrerenes eEteeerheb it ieenirtenaanearrerrerasrrenvararatssernne . 2.3.9 18
Controlgear. ....c.ccoeeereeunen reeerann 2.1.3 13
Control switch (for control and auxiliary circuits) ....... iarrernreressnennneasaennnn 2.2.17 16
Conventional non-tripping current (of an over-current relay or release).. 2.5.30 25
Conventional tripping current (of an over-current relay or release.......... 2.5.31 25
Co-ordination of insulation.............coueeees eeressbussusareesebesnneerarrasaenenrnnnera 2.5.61 28
Creepage distance...................... veeacessrearensereansineaneanasaraennbannrenes . .- 2.5.51 27
Critical 108d CUITENT .....coc e esesears s s s sse s s s anssnensraes 2.5.186 24
Critical Sshort-Circuit CUITENt ........veerrreir v e erreeseeas 2.5.17 24
Current setting (of an over-currem or overload relay or release) ............ 2.4.37 22
Current setting range (of an over-current or overload relay or release) 2.4.38 22
CU-Off CUITENE ...ttt s s eras e s erre s s es s vasar e s eses s s nnenn 2.5.19 24
Cut-off (current) charactenstlc terrasnerersureneannraes reermeasaesnreenas ereesrrererenaas . 2.5.21 24
: D
DC steady-state recovery voltage ............ 2.5.36 26
Definite time-delay over-current relay or release ........cccocovvnvveerenennn. 2.4.26 21
Dependent manual operation (of a mechanical switching device) .......... 2.4.12 20
Dependent power operation (of a mechanical switching device) ............ 2.413 20
Direct over-current relay or release.......... rerseerrceniees eecernineenanneneaans reereens 2.4.28 21
Disconnector.....cc.cocicivecrncennns ereerrrerrnnne reenrrrassessnesraranies cvrrenens 2.2.8 16
Discrimination — see Over-current discrimination
E
Electric ShOCK...ccvccviiriiireeierrcccn e cnrcene s e nnns rreenmnressennanennraran reevarneee ) 2.1.20 15
Enclosure.......ccocccevevvieeennnn.n. reevenerreraeneneannasennns reebeeenarannerennrresrneraans 2.1.18 15
Exposed conductive part ......cccoovceiiieviincsercennana ceernsesenrnaneraen eveeane . 2.1.1 14
Extraneous conductive part .......c....ccceeeeen. e arreernrases rerrneernes 2112 14
F
Functional overvoltage ......... bersnerarese ceerreeseraeerasensaere s sk serresanerean s enenssonns 2.5.54.3 27
FUSE ..ireiimncrercrrmercsrinranere e seremnssrersnmenanens eerirrsrsasessssssansererarecrannranrernune 224 15
Fuse-combination unit......c.ccocrvvrremmncrirnnenanns eesveranracesenessananteneanarnen . 227 15
Fuse-element........... temeerrenrrearanerenansnis remrnnanas Carresatstresconnararirsaeantrans 226 15
FUSE-liNK....ccovrririerccrerirnrinneeccminnenes renesrsvessreserntasnsarnnieesnraTernanses vereesens 2.2.5 15
H
Homogeneous (Uniform) field.....o e ceeremme s sr e e eens 2.5.62 28
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| : Referencé  Page
Impulse withstand voltage ....c.cc.ecemmvvevnnenninnnns ORI N 2.5.55 27
Independent manual operation (of a mechanical swntchmg dewce) ........ 2.4.15 20
Independent power operation (of a mechanical switching device).......... 2.4.16 20
Indicator light .......... reeemneraseesnessnnssnnarrransnen . heesimeetneasnnceaeenaeeanaras 2.3.19 18
Indirect over-current relay cr release crsvernsneen vermrerreeees rerersaererennreannsuan 2.4.29 21
Inhomogeneous (non-uniform}) field ......... iirereansennsetmneenansrensanTenrraannrannes . 2.5.63 28
Instantaneous relay or release.........ccvevvierveennans ereescnmnnranarraerenerrtens e 2.4.24 21
Integral enclosure.......ccccocvevevnnnnnn treresasrneseeranresereatarararasaunss rrenerevensennen 2.1.17 15
Interlocking device .....cccvcccnrcnnieenrns resaennnanns emneeeenssesararearaceranararaas 2.3.21 18
inverse time-delay. over-current relay or release......... ........................... 2.4.27 21
Isolating distance (of a pole of a mechanical switching device) ............. 2.5.50 27
Isolation (isolating funCtion) .....cccvcviererme e e e crrenes reree 2.1.19 15
J .
Joule integral (12t) ....cceeeeeeeeirceneereseneensneesscnns reeerrreneeennnnne e 2.5.18 24
L
Let-through current.............. eeremareraenrarnanaareanne teeeresensseresrnarsrenresnrersonsas 2.5.19 24
Let-through (current) characteristic............. rmnneres S eeaerraarenan reenrnnns 2.5.21 24
Lightning overvoltage ........ccccccccveecieneerenneccrcrennnnnns rmaereaserseranearneeacennn 2.5.54.2 27
Limiting value........... renmnerruere reewreacesnsesaetnansnasaannereenareesirnnnean wremrnneneren .- 2.5.2 22
Live part.......ocvvemnnnns wrersreranseranes cesrravaereennes connrees reeeseeennaaraas TTTTN 2.1.13 14
Local control ........... earaesaseeatesaecenessenaraesans reeenerscaare eererenaes eeterrmeennranas 2.4.6 19
M .
Magnetic overload relay or release ...........ccccccemreeecimeeecercienneeceessecnens 2.4.32 22
Main circuit (of a switching device) ........... teeeerrrerrenrensrennsrnraasaanrane rereenes : 2.3.2 17
Main contact .............. sessseceunsnssnrnuansen rressentnnvensane 2.3.7 17
Make-break time ........ccoeeevreeunvenns teeeereetnretnesanennannraeaeraaraneatenanennnnn e 2.5.45 26
Make contact............... teerrrnenrereenressensranns verrrrenenrassens 2.3.12 18
Make time........... herrerereananes terermarrererantnes reersesiurenrrsenranaas eeeraneane 2.5.43 26
Making capacity (of a switching devcce) eerereseseaaver s raerr e nbas e s ranseanns 2.5.13 23
Manual control ............. resareraarares rersernnannraes rerresererrassanseterenarsenserennaser 2.4.4 19
Maximum prospective peak current (of an a.c. c:rcuxt) ........................... 2.5.8 23
Mechanical switching deviCe.........ccicieviiiiniiiive e cirvare e ne e 2.2.2 15
Mmro-enwronment {of a clearance or creepage dlstance) 2.5.59 28
N
Neutral conductor (symbol N). .....cecveeuneen. N cereerreererenerens erenrarens 2.1.15 14
Nominal value ....... U e eeetiseresreeasesseeseesestreseesanraseaeasaressrasseenerasenns 2.5.1 22
O
Open position (of a mechanical switching device) .......c.c.ceoivvimnvviriennnn. 2.4.21 21
Opening operation (of a mechanical switching devnce) rereneeransranenserrenres 2.4.9 20
Opening time {of a mechanical switching device) .......ccccciicviiriirassinnnens 2.5.39 26
Operating current (of an over-current relay or release)..........ccceevnenanee 2.4.36 22
Operating cycle (of a mechanical switching device).........ccccccrvviieinnnnee. 2.4.2 19
Operating sequence (of a mechanical switching device).......... IO 2.4.3 19
Operation (of a mechanical switching device) ........coovvrviirvicriinninninnn. 2.41 19
Over-current............. tensrrerresneenenonuansrins rererereveeranenennaen rerrereeeresse e 21.4 14
Over-current discrimination ......... cerenssanens errensennraaenns rerras evaenerensrrnenean 2.5.23 24
Over-current protective co-ordination of over-current protective devices 2522 24
Over-current relay or release......... rerreresanen rrersaeressesseninnsrsen P, 2.4.25 21
Overload.............. e eean ceesrineneenen tensrererrrrperreserenas s e e ererannaan 2.1.7 14
Overload current ......cccceuneee erererenesssanseranarinn teervsnsmnsssesemersaareesnsnesaannnate 2.1.8 14
Overload relay or release .....ccocovereriiviiriiiiiceeem it e ennernas 2.4.30 21
Overvoltage category (of a circuit or within an electncal system) ........... 2.5.60 28
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P

Peak arc voltage (of a mechanical switching device)........ erermreerrereann—..
Peak withstand current...........c.cc.coeoeviiinenns rerremareareennrsesenetanaararnnnnares
Pilot SWItCH.ccciviie it e ennans reresraa ke neasannen
Pole of a switching device .............. rereereannee RO eeranrerrss i rrensarrens
POHULION ...t v cse s s s e s ar s aem s vaesenes
Poliution degree (of envnronmental cond:tlons) .....................
Position indicating device ........c..coecvemviiiiircemensenn. -
Positively driven operation...........ocouveeeerereirnemnas Neavsrrerenstsarebeseetenprennne .
Positive opening operation (of a mechanical switching dewce) ceramsererrnas
Power-frequency recovery voltage ..................... crveren
Power-frequency withstand VOIAGE........cccveveeeriverceeemeeemnnennannsnensssnsnns
Prepared conductor.............. rrterre et enremneinen arereenesren erresanas
Prospective breaking current (for a pole of a switching dewce

OF @ fUSE). weeeiiiiieiciirite e carrveariareseerraasisrceeas
Prospective current (of a circuit and with respect to

a switching device or a2 fuse) ......cvecevennrvereeereniens Nerenveraenarrenerreranrnrersanes
Prospective making current (for a pole of a switching dewce) .............
Prospective peak current............. eereranaans erveouanas errvesereresrerennreeas
Prospective symmetrical current (of an a.c. Circuit) «....oocecvereeceeeeecreenenes
Prospective transient recovery voltage (of a circuit) .....coceevrmneen... cerrneen
Protective conductor (symbol PE).......cccuee..n.... serrevesnvensares rererennne
Push-button .......cccvirivicccccmnerneec, .

AxEwsousesumen

----- LR T P PR T Y

------------- D N TP T TR e

R
Rated value...........
Rating ...ccocvvicrmriniereeniircciennnens SrEsrerasvreressraerererarnerannnrannn ensremervanreeseararenn
Recovery voltage............. eerererasveerrrerenarees et aarrrasssrhsantnrernansaenrnras
Relay (electrical) ....c..cccovveeereeerieiecieneee s eerereranevsansnrstaasnteneraneree
Release (of a mechanical switching device) .....c...eveun.e. rverenecrasernnnanaen
Remote control......c.cecmvevveevericsniiir e, rorronenne crrsrasieersenrenrnnaraans eeren
Restoring force (moment)....c.ccocccvviiiinireinen. rernenenes eevnreeanans renneeeennres -
Reverse current relay or release (d.C. 0nly)uviviioiecericoiirrinneeiceeeereeennns
Routine test...... brrreestseexnaranreraarnree creerrnereraaeas ereeresveteancnnennnnn reerrannnaens

S
Sampling test ... crenerenaneas cremeernrees
Screw-type terminal...........cccccvevri i, erernna ereenennn e
Screwless-type terminal ....................... feerererane
Selectivity (see 2.5,22)
Semiconductor contactor (solid-state contactor).......... eamnees rveereencerenerrs
Semiconductor switching device ......ccceeereeeeeennnne. iaevmsnensveraneeernanranas
Short CIFCUI...con it veee s cenn s ssannans rarererenne e ernenas
Short-circuit breaking capacny ................................ ermumeserrrnms wemremaraens
Short-circuit current....... reeererraneraneerrnnaaseeerarnraan Cresrr v ae v renrran
Short-circuit making capacity.....c.coovvvimeiecerenennens eanaesamtarnnecarans rrernmna
Short-circuit protective device (SCPD).....coveevevvrvinnnnee. rtmearsenaneaane
Short-time delay.........coiiiieir e ereremeereecnneeenn T
Short-time withstand current.........c.occccrincieeirecermrmnecvennanas eeneaennenesnennans
Shunt release.......... etmesreecaonenrnaranennassaeaeenannnnn R carrenaeranannranennn
Special test. .......... rearerevaeerireneetreiratnnarrararares teereneerans cetneraeraenerauanaeaes
Stanter. e tetrenssseraceesnesraneennn eimmvasesessnsasennnarenren
Stored energy operation (of a mechanical switching device)............ R
Surge arrester.......ccoocevrneenn. rerrenseas evereene rtteensrsretrenusannenassernanin
- Switch (mechanical) .......ccevvmiiiiiincecc e ST veerreeaes
Switch-disSCoNNECtOr ....c.vormeeiciir e ee s remmeereraraaeeerenrenanns
SWICRQEAT ....rveeieieeeeee e
Switchgear and CONrolGEAT .....ocev e verereeeercerscracnve s ern e cmaneenns
SWIChING eVICE oot e eera e s n e e nemn s
Switching overvoltage........ Fereeteaeerestenereneaiineatretareanerreeatnasansaennsenraneanes
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T - Reference Page
TaKE-OVEF CUITENE...cvuurierereasrvrseraeremrenssseteusssssrerscmassmeearessaseaarsesnsanrenssssns 2.5.25 25
Temporary OVEIVORAQE .....cuemreerecreemserrarsrrrsenesavasn s esssssemannssensnnessnnsns 2.5.53 27
B =1 10111 7=\ PO O U 2.3.22 18
Terminal DIOCK «.ovveeiirrieriieeertrccevirrr s eras s scaennsron s esssnsearsarassersnrsnscnee 2.2.20 17
Thermal overload relay Or rel@aSse .....ccceecremveeieerceecieetinenisinintneareenscnns 2.4.31 21
Time-current characteristiC. ..cvcccrvemrnirinn i e e e 2.5.20 24
TACKING v eevrreererracarrmmmmmarassessraneesssnrsrtesssssnrnsessaeessrennansssnssrarssssnnsssnnnns 2.5.64 28
Transient OVeIVORAGES ....ccccviiereierremeriesns s st sesnsssas s cenrasesssssansssnes 2.5.54 27
Transient recovery voltage (abbreviation TRV)....cooiccciiviimenimnenn. 2.5.34 26
Travel (of a mechanical switching device or a part thereof) ......c.....c..... 2.4.19 20
Trip-free mechanical switching device ........ccccoiviiniiniiiiccmnecininn e 2.4.23 - 21
Tripping (OPeration) .....cooceeeiccimmarinn s e 2.4.22 21
TYPB S e eeiiicrcreriii et s s v e reens 2.6.1 29

U
Under-voltage relay or release. ..ot irrescvnassnans 2.4.34 22
Unprepared CONAUCIOTN . .cciiiimsiiieciiasiisresermsisiseeiannesertrersessssnssssssssnnssensares . 2.3.26 19
Utilization category (for a switching device or a fuse).........ooceeimvneveenranns 2.1.18 15

w

WOIKING VORAOE .coocircieeaicriir s ennsctisnvn s s sas s s anas s s s s e s sr s b anr b e 2.5.52 27

2.1 General terms

2.1.1 switchgear and controlgear: A general term covering switching devices and their
combination with associated control, measuring, protective and regulating equipment, also
assemblies of such devices and equipment with associated interconnections, accessories,
enclosures and supporting structures. [441-11-01]

2.1.2 switchgear: A general term covering switching devices and their combination with
associated control, measuring, protective and regulating equipment, also assemblies of such
devices and equipment with associated interconnections, accessories, enclosures and
supporting structures, intended in principle for use in connection with generation, transmission,
distribution and conversion of electric energy. [441-11-02]

2.1.3 controlgear: A general term covering switching devices and their combination with
associated control, measuring, protective and regulating equipment, also assemblies of such
devices and equipment with associated interconnections, accessories, enclosures and
supporting structures, intended in principle for the control of electric energy consuming
equipment. {441-11-03]
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2.1.4 over-current: A current exceeding the rated current. [441-11 -06]

2.1.5 short circuit: The accidental or intentional connection, by a reiatively low resistance or
impedance, of two or more points in a circuit which are normally at different voltages. [151-03-41)]

2.1.6 short-circuit current: An over-current resulting from a short circuit due to a fault or an
incorrect connection in an electric circuit. [441-11-07]

2.1.7 overload: Operating conditions in an electrically undamaged circuit which cause an
over-current. [441-11-08]

2.1.8 overload current: An over-current occurring in an electrically undamaged circuit.

2.1.9 ambient air temperature: The temperature, determined under prescribed conditions, of
the air surrounding the complete switching device or fuse. [441-1 1-13]

NOTE ~ For switching devices or fuses installed inside an enclosure, it is the temperature of the air outside the
enclosure. .

2.1.10 conductive part: A part which is capable of conducting current although it may not
necessarily be used for carrying service current. [441-11-09]

2.1.11 exposed conductive part: A conductive part which can readily be touched and which

is not normally alive, but which may become alive under fault conditions. [441-11-10]

NOTE - Typical exposed conductive parts are walls of enclosures, operating handles, etc.

2.1.12 extraneous conductive part: A conductive part not forming part of the electrical
installation and liable to introduce a potential, generally the earth potential. [826-03-03]

2.1.13 live part: A conductor or conductive part intended to be energized in normal use,
including a neutral conductor but, by convention, not a PEN conductor. [826-03-01]

NOTE - This term does not necessarily imply a risk of electric shock.

2.1.14 protective conductor (symbol PE): A conductor required by some measures for
protection against electric shock for electrically connecting any of the following parts:

— exposed conductive parts,

— extraneous conductive parts,

— main earthing terminal,

— earth electrode,

— earthed point of the source or artificial neutral.

[826-04-05]

2.1.15 neutral conductor (symbol N): A conductor connected to the neutral point of a
system and capable of contributing to the transmission of electrical energy. [826-01-03]
NOTE - In some cases, the functions of the neutral conductor and the protective conductor may be

combined under specified conditions in one and the same conductor referred to as tha PEN conductor [Symbol
PEN].
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2.1.16 enclosure: A part providing a specified degree of protection of equipment against
certain external influences and a specified degree of protection against approach to or contact
with live parts and moving parts. , '

NOTE - This dsfinition is similar to IEV 441-13-01, which applies to assemblies.

2.1.17 integral enclosure: An enclosure which forms an integral part of the equipment.

2.1.18 utilization category (for a switching device or a fuse): A combination of specified
requirements related to the conditions in which the switching device or the fuse fulfils its
purpose, selected to represent a characteristic group of practical applications. [441-17-19]

NOTE - The specified requirements may concern e.g. the values of making capacities (if applicable), breaking
capacities and other characteristics, the associated circuits and the relevant conditions of use and behaviour.

2.1.19 isolation (isolating function): Function intended to cut off the supply from all or a
discrete section of the installation by separating the installation or section from every source of
electrical energy for reasons of safety.

2.1.20 electric shock: Pathophysiological effect resulting from an electric current passing
through a human or animal body. [826-03-04]

2.2 Switching devices

2.2.1 switching device: A device designed to make of break the current in one or more
electric circuits. [441-14-01)

NOTE - A switching device may perform one or both of these operations.

2.2.2 mechanical switching device: A switching device designed to close and open one or
more electric circuits by means of separable contacts. [441-14-02]

NOTE - Any mechanical switching device may be designated according to the medium in which its contacts
open and close, e.g.: air, SFy, oil.

2.2.3 semiconductor switching device: A switching device designed to make and/or break
the current in an electric circuit by means of the controlled conductivity of a semiconductor.

NOTE ~ This definition differs from IEV 441-14-03 since a semiconductor switching device is also designed for
breaking the current.

2.2.4 fuse: A device that, by the fusing of one or more of its specifically designed and
proportioned components, opens the circuit in which it is inserted by breaking the current when
this exceeds a given value for a sufficient time. The fuse comprises all the parts that form the
complete device. [441-18-01]

2.2.5 fuse-link: The part of a fuse (including the fuse-element(s)) intended to be replaced
after the fuse has operated. [441-18-09]

2.2.6 fuse-element: A part of the fuse-link designed to melt under the action of current
exceeding some definite value for a definite period of time. [441-1 8-08]

2.2.7 fuse-combination unit: A combination of a mechanical switching device and one or
more fuses in a composite unit, assembled by the manufacturer or in accordance with his
instructions. [441-14-04]
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2.2.8 disconnector: A mechanical switching device which, in the open position, complies with
the requirements specified for the isolating function. :

NOTE - This definition differs from IEV 441-14-05 because the requirements for the isolating function are not
based only on an isolating distance.

2.2.9 switch (mechanical): A mechanical switching device capable of making, carrying and
breaking currents under normal circuit conditions which may include specified operating
overload conditions and also carrying for a specified time currents under specified abnormal
circuit conditions such as those of short circuit. [441-14-10]

NOTE ~ A switch may be capable of making but not breaking short-circuit currents.

2.2.10 switch-disconnector: A switch which, in the open position, satisfies the isolating
requirements specified for a disconnector. [441-14-12]

2.2.11 circuit-breaker: A mechanical switching device, capable of making, carrying and
breaking currents under normal circuit conditions and also making, carrying for a specified time
and breaking currents under specified abnormal circuit conditions such as those of short
circuit. [441-14-20]

2.2.12 contactor (mechanical): A mechanical switching device having only one position of
rest, operated otherwise than by hand, capable of making, carrying and breaking currents
under normal circuit conditions including operating overload conditions. [441-14-33]

NOTE - Contactors may be designated according to the method by which the force for closing the main
contacts is provided.

2.2.13 semiconductor contactor (solid-state contactor): A device which performs the
function of a contactor by utilizing a semiconductor switching device.

NOTE - A semiconductor contactor may also contain mechanical switching devices.

2.2.14 contactor relay: A contactor used as a control switch. [441-14-35)
2.2.15 starter: The combination of all the switching means necessary to start and stop a
motor, in combination with suitable overload protection. [441-14-38)

NOTE - Starters may be designated according to the method by which the force for closing the main contacts is
provided.

2.2.16 control circuit device: An electrical device, intended for the controlling, signalling,
interlocking, etc. of switchgear and controlgear.

NOTE - Control circuit devices may include associated devices dealt with in other standards, such as
instruments, potentiometers, relays, in so far as such associated devices are used for the purposes specified.

2.2.17 control switch (for control and auxiliary circuits): A mechanical switching device which
serves the purpose of controlling the operation of switchgear or controlgear, including
signalling, electrical interlocking, etc. [441-14-46] :

NOTE - A control switch consists of one or more contact elements with a common actuating system.

2.2.18 pilot switch: A non-manual control switch actuated in response to specified conditions
of an actuating quantity. [441-14-48] :

NOTE - The actuating quantity may be pressure, temperature, velocity, liquid level, elapsed time, etc.
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2.2.19 push-button: A control switch having an actuator intended to be operated by force
exerted by a part of the human body, usually the finger or palm of the hand, and having stored
energy (spring) return. [441-14-53]

2.2.20 terminal block: An insulating part carrying one or more mutually insulated terminal
assemblies and intended to be fixed to a support.

2.2.21 short-circuit protective device (SCPD): A device intended to protect a circuit or parts
of a circuit against short-circuit currents by interrupting them.

2.2.22 surge arrester: A device designed to protect the electrical apparatus from high
transient overvoltages and to limit the duration and frequently the amplitude of the follow-on
current. [604-03-51]

2.3 Parts of switching devices

2.3.1 pole of a switching device: The portion of a switching device associated exclusively
with one electrically separated conducting path of its main circuit and excluding those portions
which provide a means for mounting and operating all poles together. [441-15-01]

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

2.3.2 main circuit (of a switching device): All the conductive parts of a switching device
included in the circuit which it is designed to close or open. [441-15-02]

2.3.3 control circuit (of a switching device): All the conductive parts (other than the main
circuit) of a switching device which are included in a circuit used for the closing operation or
opening operation, or both, of the device. [441-15-03]

2.3.4 auxiliary circuit (of a switching device): All the conductive parts of a switching device
which are intended to be included in a circuit other than the main circuit and the control circuits
of the device. [441-15-04]

NOTE - Some auxiliary circuits fulfil supplementary functions such as signalling, interlocking, etc., and, as
such, they may be part of the control circuit of another switching device.

2.3.5 contact (of a mechanical switching device): Conductive parts designed to establish
circuit continuity when they touch and which, due to their relative motion during an operation,
open or close a circuit or, in the case of hinged or sliding contacts, maintain circuit contmucty
[441-15-05)

2.3.6 contact piece: One of the conductive parts forming a contact. [441-15-06]

2.3.7 main contact: A contact included in the main circuit of a mechanical switching device,
intended to carry, in the closed position, the current of the main circuit. [441-15-07)

2.3.8 arcing contact: Arc contact on which the arc is intended to be established. [441-15-08]

NOTE - An arcing contact may serve as a main contact; it may be a separate contact so designed that it opens
after and closes before another contact which it is intended to protect from detericration.

Documents

Full document details: BS EN 60947-1:1998


http://www.avadocuments.com/doc/bs-en-60947-1-1998
http://www.avadocuments.com/doc/bs-en-60947-1-1998

Page 18
EN 60947-1 : 1997

2.3.9 control contact: A contact included in a control circuit of a mechanical switching
device and mechanically operated by this device. [441-15-09]

2.3.10 auxiliary contact: A contact included in an auxiliary circuit and mechanically operated
by the switching device. [441-15-10]

2.3.11 auxiliary switch (of a mechanical switching 'device): A switch containing one or more
control and/or auxiliary contacts mechanically operated by a switching device. [441-15-11]

2.3.12 "a" contact - make contact: A control or auxiliary contact which is closed when the
main contacts of the mechanical switching device are closed and open when they are open.
[441-15-12]

2.3.13 "b" contact — break contact: A control or auxiliary contact which is open when the
main contacts of the mechanical switching device are closed and closed when they are open.
[441-15-13]

2.3.14 relay (electrical): A device designed to produce sudden, predetermined changes in
one or more electrical output circuits when certain conditions are fulfilled in the electrical input
circuits controlling the device. [446-1 1-01]

2.3.15 release (of a mechanical switching device): A device, mechanically connected to a
mechanical switching device, which releases the holding means and permits the opening or the
closing of the switching device. [441-15-17]

NOTE - A release can have instantaneous, time-delay, etc., operation. The various types of releases are
defined in 2.4.24 10 2.4.35.

2.3.16 actuating system (of a mechanical switching device): The whole of the operating
means of a mechanical switching device which transmit the actuating force to the contact
pieces.

NOTE -~ The operating means of an actuating system may be mechanical, alectromagnetic, hydraulic,
pneumatic, thermal, etc. :

2.3.17 actuator: The part of the actuating system to which an external actuating force is
applied. [441-15-22]

NOTE - The actuator may take the form of a handle, knob, push-button, roller, plunger, etc.

2.3.18 position indicating device: A part of a mechanical switching device which indicates
whether it is in the open, closed, or, where appropriate, earthed position. [441-15-25]

2.3.19 indicator light: Light signal giving information either by lighting or extinguishing.

2.3.20 anti-pumping device: A device which prevents reclosing after a close-open operation
as long as the device initiating ciosing is maintained in the position for closing. [441-16-48]

2.3.21 interlocking device: A device which makes the operation of a switching device
dependent upon the position of operation of one or more other pieces of equipment. [441-16-49]

2.3.22 terminal: A conductive part of a device provided for electrical connection to external
circuits.
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2.3.23 screw-type terminal: A terminal intended for the connection and disconnection of
conductors or for the inter-connection of two or more conductors, the connection being made,
directly or indirectly, by means of screws or nuts of any kind.

NOTE -~ Examples are given in annex D.

- 2.3.24 screwless-type terminal: A terminal intended for the connection and disconnection of
conductors or for the interconnection on two or more conductors, the connection being made,
directly or indirectly, by means of springs, wedges, eccentrics or cones, etc.

NOTE - Examples are given in annex D.

2.3.25 clamping unit: The pari(s) of a terminal necessary for the mechanical clamping and
the electrical connection of the conductor(s).

2.3.26 unprepared conductor: A conductor which has been cut and the insulation of which
has been removed for insertion into a terminal.

NOTE - A conductor the shape of which is arranged for introduction into a terminal or the strands of which are
twisted to consolidate the end is considered to be an unprepared conductor.

2.3.27 prepared conductor: A conductor, the strands of which are soldered or the end of
which is fitted with a cable lug, eyelet, etc.

2.4 Operation of switching devices

2.4.1 operation (of a mechanical switching device): The transfer of the moving contact(s)
from one position to an adjacent position. [441-16-01]

NOTES
1 For example, for a circuit-breaker, this may be a closing operation or an opening operation.

2 It distinction is necessary, an operation In the electrical sense, e.g., make or break, is referred to as a
switching operation, and an operation in the mechanical sense, e.g., close or open, is referred to as a
machanical operation.

2.4.2 operating cycle (of a mechanical switching‘device): A succession of operations from one
position to another and back to the first position through all other positions, if any. [441-16-02]

2.4.3 operating sequence (of a mechanical switching device): A succession of specified
operations with specified time intervals. [441-16-03]

2.4.4 manual control: Control of an operation by human intervention. [441-16-04])

2.4.5 automatic control: Control of an operation without human intervention, in response to
the occurrence of predetermined conditions. [441-1 6-05]

2.4.6 local control: Control of an operation at a point on or adjacent to the controlled
switching device. [441-16-06] ‘

2.4.7 remote control: Control of an operation at a point distant from the controlled switching
device. [441-16-07]

2.4.8 closing operation (of a mechanical switching device): An operation by which the device
is brought from the open position to the closed position. [441-16-08]
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2.4.9 opening operation (of a mechanical switching device): An operation by which the
device is brought from the closed position to the open position. [441-16-09]

2.4.10 positive opening operation (of a mechanical switching device): An opening operation
which, in accordance with specified requirements, ensures that all the main contacts are in the
open position when the actuator is in the position corresponding to the open position of the
device. [441-16-11] /

2.4.11 positively driven operation: An operation which, in accordance with specified
requirements, is designed to ensure that auxiliary contacts of a mechanical switching device
are in the respective positions corresponding to the open or closed position of the main
contacts. [441-16-12]

2.4.12 dependent manual operation (of a mechanical switching device): An operation solely
by means of directly applied manual energy such that the speed and force of the operation are
dependent upon the action of the operator. [441-16-13]

2.4.13 dependent power operation (of a mechanical switching device): An operation by means
of energy other than manual, where the completion of the operation is dependent upon the
continuity of the power supply (to solenoids, electric or pneumatic motors, etc.). [441-16-14]

2.4.14 stored energy operation (of a mechanical switching device): An operation by means
of energy stored in the mechanism itself prior to the completion of the operation and sufficient
to complete it under predetermined conditions. [441-16-15]

NOTE -~ This kind of operation may be subdivided according to:
1 the manner of storing the energy (spring, weight, stc.);

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

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

2.4.15 independent manual operation (of a mechanical switching device): A stored energy
operation where the energy originates from manual power, stored and released in one
continuous operation, such that the speed and force of the operation are independent of the
action of the operator. [441-16-16]

2.4.16 independent power operation (of a mechanical switching device): A stored energy
operation where the stored energy originates from an external power source and is released in
one continuous operation, such that the speed and force of the operation are independent of
the action of the operator.

2.4.17 actuating force (moment): The force {(moment) applied to an actuator necessary to
complete the intended operation. [441-16-17]

2.4.18 restoring force (moment): The force (moment) provided to restore an actuator or a
contact element to its initial position. [441-16-19]

2.4.19 travel (of a mechanical switching device or a part thereof): The displacement
(translation or rotation) of a point on a moving element. [441-16-21]

NOTE - Distinction may be made between pre-travel, over-travel, etc.
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'2.4.20 closed position (of a mechanical switching device): The position in which the
predetermined continuity of the main circuit of the device is secured. [441-16-22)

2.4.21 open position (of a mechanical switching device): The pdsition in which the
predetermined dielectric withstand voltage requirements are satisfied between open contacts in
the main circuit of the device.

NOTE - This definition ditfers from IEV 441-16-23 to meet the requirements of dielectric propertiss.

2.4.22 tripping (operation): An opening operation of a mechanical switching device initiated
by a relay or release.

2.4.23 trip-free mechanical switching device: A mechanical switching device, the moving
contacts of which return to and remain in the open position when the opening (i.e. tripping)
operation is initiated after the initiation of the closing operation, even if the closing command is
maintained.

NOTES

1 To ensure proper breaking of the current which may have been established, it may be necessary that the
contacts momentarily reach the closed position.

2 The wording of IEV 441-16-31 has been completed by adding *(i.e. tripping)” since the opening operation of
a trip-free mechanical switching device is automaticalily controlied.

2.4.24 instantaneous relay or release: A relay or release which operates without any
intentional time-delay.

2.4.25 over-current relay or release: A relay or release which causes a mechanical
switching device to open with or without time-delay when the current in the relay or release
exceeds a predetermined value.

NOTE - This value can in some cases depend upon the rate-of-rise of current.

2.4.26 definite time-delay over-current relay or release: An over-current relay or release
which operates with a definite time-delay which may be adjustable, but is independent of the
value of the over-current.

2.4.27 inverse time-delay over-current relay or release: An over-current relay or release
which operates after a time-delay inversely dependent upon the value of the over-current.

NOTE - Such a relay or release may be designed so that the time-delay approaches a definite minimum value
for high values of over-current.

2.4.28 direct over-current relay or release: An over-current relay or release directly
energized by the current in the main circuit of a switching device.

2.4.29 indirect over-current relay or release: An over-current relay or release energized by
the current in the main circuit of a switching device through a current transformer or a shunt.

2.4.30 overload relay or release: An over-current relay or release intended for protection
against overloads.

2.4.31 thermal overload relay or release: An inverse time-delay overload relay or release
depending for its operation (including its time-delay) on the thermal action of the current
flowing in the relay or release.
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2.4.32 magnetic overload relay or release: An overload relay or release depending for its
operation on the force exerted by the current in the main circuit exciting the coil of an
electromagnet.

NOTE - Such a relay or release usually has an inverse time-delay/current characteristic.
2,4.33 shunt release: A release energized by a source of voltage. [441-1 6-41]

NOTE ~ The source of voltage may be independent of the vo‘ltaga of the main circuit.

2.4.34 under-voltage relay or release: A relay or release which permits a mechanical
switching device to open or close, with or without time-delay, when the voltage across the
terminals of the relay or release falls below a predetermined value.

2.4.35 reverse current relay or release (d.c. only): A relay or release which permits a
mechanical switching device to open, with or without time-delay, when the current flows in the
reverse direction and exceeds a predetermined value.

2.4.36 operating current (of an over-current relay or release): The value of current at and
above which the relay or release will operate. V

2.4.37 current-settin§ (of an over-current or overload relay or release): The value of current
of the main circuit to which the operating characteristics of the relay or release are referred and
for which the relay or release is set.

NOTE - A relay or release may have more than one current sefting, provided by an adjustment dial,
interchangeable heaters, etc.

2.4.38 current setting range (of an over-current or overload relay or release): The range

between the minimum and maximum values over which the current setting of the relay or
release can be adjusted.

2.5 Characteristic quantities

2.5.1 nominal value: A suitable approximate quantity value used to designate or identify a
component, device or equipment. [151-04-01]

2.5.2 limiting value: In a specification, the greatest or smallest admissible value of one of
the quantities. [151-04-02]

2.5.3 rated value: A guantity value assigned, generally by the manufacturer, for a specified
operating condition of a component, device or equipment. [151-04-03]

2.5.4 rating: The set of rated values and operating conditions. [151-04-04)

2.5.5 prospective current (of a circuit and with respect to a switching device or a fuse): The
current that would flow in the circuit if each pole of the switching device or the fuse were
replaced by a conductor of negligible impedance. [441-17-01]

NOTE - The method to be used to evaluate and to express the prospective current is to be specified in the
relevant product standard.
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2.5.6 prospective peak current: The peak value of a prospective current during the transient
period following initiation. [441-17-02]

NOTE - The definition assumes that the current is made by an ideal switching device, i.e. with instantaneous
transition from infinite to zero impedance. For circuits where the current can follow several different paths, e.g.
polyphase circuits, it further assumes that the current is made simultaneously in all poles, even if only the
current in one pole is considered. :

2.5.7 prospective symmetrical current (of an a.c. circuit): The prospective current when it is

initiated at such an instant that no transient phenomenon follows the initiation. [441-17-03]

NOTES

1 For polyphase circuits the condition of non-transient period can only be satisfied for the current in one pole
at a time,

2 The prospective symmetrical current is expressed by its r.m.s. value.

2.5.8 maximum prospective peak current (of an a.c. circuit): The prospective peak current
when initiation of the current takes place at the instant which leads to the highest possible
value. [441-17-04]

NOTE ~ For a multipole device in a polyphase circuit, the maximum prospective peak current refers to one pole
only.

2.5.9 prospective making current (for a pole of a switching device): The prospective current
when initiated under specified conditions. [441-17-05]

NOTE ~ The specified conditions may relate to the method of initiation, e.g. by an ideal switching 'device, or to
the instant of initiation, e.g., leading to the maximum prospective peak current in an a.c. circuit, or to the
highest rate of rise. The specification of these conditions is given in the relevant product standard.

2.5.10 prospective breaking current (for a pole of a switching device or a fuse): The
prospective current evaluated at a time corresponding to the instant of the initiation of the
breaking process. [441-17-06]

NOTE ~ Specifications concerning the instant of the initiation of the breaking process are given in the rslevant
product standard. For mechanical switching devices or fuses, it is usually defined as the moment of initiation of
the arc during the breaking process.

2.5.11 breaking current (of a switching device or a fuse): The current in a pole of a switching
device or in a fuse at the instant of initiation of the arc during a breaking process. [441-17-07]

NOTE - For a.c., the current is expressed as the symmetrical r.m.s. value of the a.c. component.

2.5.12 breaking capacity (of a switching device or a fuse): A value of prospective breaking
current that a switching device or a fuse is capable of breaking at a stated voltage under
prescribed conditions of use and behaviour. [441-17-08]

NOTES
1 The voltage to be stated and the conditions to be prescribed are dealt with in the relevant product standard.

2 For a.c., the current is expressed as the symmetrical r.m.s. value of the a.c. component.
3  For short-circuit breaking capacity, see 2.5.14.

2.5.13 making capacity (of a switching device): A value of prospective making current that a
switching device is capable of making at a stated voltage under prescribed conditions of use
and behaviour. [441-17-09]

NOTES
1 The voltage to be stated and the conditions to be prescribed are dealt with in the relevant product standard.

2 For short-circuit making capacity, see 2.5.15;
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2.5.14 short-circuit breaking capacity: A breaking capacity for which prescribed conditions
include a short circuit at the terminals of the switching device. [441-17-11]

2.5.15 short-circuit making capacity: A making capacity for which prescribed conditions
include a short circuit at the terminals of the switching device. [441-17-10] N

2,5.16 critical load current: A value of breaking current, within the range of service
conditions, at which the arcing time is significantly extended.

2.5.17 critical short-circuit current: A value of breaking current, less than the rated short-
circuit breaking capacity, at which the arc energy is significantly higher than at the rated short-
circuit breaking capacity.

2.5.18 Joule integral (/2t): The integral of the square of the current over a given time interval
[441-18-23); :

‘1 »,
12t = f i# dt
tD

2.5.19 cut-off current - let-through current: The maximum instantaneous value of current
attained during the breaking operation of a switching device or a fuse. [441-17-12]

NOTE - This concept is of particular importance when the switching device or the fuse operates in such a
manner that the prospective peak current of the circuit is not reached.

2.5.20 time-current characteristic: A curve giving the time, e.g. pre-arcing time or operating
time, as a function of the prospective current, under stated conditions of operation. [441-17-13)

2.5.21 cut-off (current) characteristic — let-through (current) characteristic: A curve
giving the cut-off current as a function of the prospective current, under stated conditions of
operation. [441-17-14)

NOTE ~ In the case of a.c., the values of the cut-off currents are the maximum values which can be reached
whatever the degree of asymmetry. In the case of d.c., the values of the cut-off currents are the maximum
values reached related to the time constant as specified.

2.5.22 over-current protective co-ordination of over-current protective devices: Co-
ordination of two or more over-current protective devices in series to ensure overcurrent
discrimination (selectivity) and/or back-up protection.

2.5.23 over-current discrimination: Co-ordination of the operating characteristics of two or
more over-current protective devices such that, on the incidence of over-currents within stated
limits, the device intended to operate within these limits does so, while the other(s) does (do)
not. [441-17-15]

NOTE - Distinction is made between serigs discrimination involving different over-current protective
devices passing substantially the same over-current and network discrimination involving identical protective -
devices passing different proportions of the over-current.
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2.5.24 back-up protection: Over-current co-ordination of two over-current protective devices
in series where the protective device, generally but not necessarily on the supply side, effects
the over-current protection with or without the assistance of the other protective device and
prevents any excessive stress on the latter.

2.5.25 take-over current: The current co-ordinate of the intersection between the time-
current characteristics of two over-current protective devices. [441-17-1 6]

2.5.26 short-time delay: Any intentional delay in operation within the limits of the rated short-
time withstand current.

2.5.27 short-time withstand current: The current that a circuit or a switching device in the
closed position can carry during a specified short time under prescribed conditions of use and
behaviour. [441-17-17]

2.5.28 peak withstand current: The value of peak current that a circuit or a switching device in
the closed position can withstand under prescribed conditions, of use and behaviour. [441-17-18]

2.5.29 conditional short-circuit current (of a circuit or a switching device): The prospective
current that a circuit or a switching device, protected by a specified short-circuit protective
device, can satisfactorily withstand for the total operating time of that device under specified
conditions of use and behaviour. ' :

NOTES
1 For the purpose of this standard, the short-circuit protective device is generally a circuit-breaker or a fuse.

2 This definition differs from IEV 441-17-20 by broadening the concept of current limiting device into a short-
circuit protective device, the function of which is not only to limit the current.

2.5.30 conventional non-tripping current (of an over-current relay or release): A specified
value of current which the relay or release can carry for a specified time (conventional time)
without operating.

2.5.31 conventional tripping current (of an over-current relay or release): A specified value
of current which causes the relay or release to operate within a specified time (conventional
time).

2.5.32 applied voltage (for a switching device): The voltage which exists across the
terminals of a pole of a switching device just before the making of the current. [441-17-4]

NOTE -~ This definition applies to a single-pole device. For a multipole device it is the phase-to-phase voltage
across the supply terminals of the device.

2.5.33 recovery voltage: The voltage which appears across the terminals of a pole of a
switching device or a fuse after the breaking of the current. [441-17-25)

NOTES

1 This voltage may be considered in two successive intervals of time, one during which a transient
voltage exists, followed by a second one during which the power-frequency voltage or the steady-state recovery
voltage alone exists.

2 This definition applies to a single-pole daevice. For a multipole device it is the phase-to-phase voltage
across the supply terminals of the device.
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2.5.34 transient recovery voltage (abbreviation TRV): The recovery voltage during the time
in which it has a significant transient character. [441-17-26] ;

NOTE - The transient voltage may be oscillatory or non-oscillatory or a combination of these depending on the
characteristics of the circuit, the switching device or the fuse. It includes the voltage shift of the neutral of a
polyphase circuit. : .

2.5.35 power-frequency recovery voltage: The recovery voltage after the transient voltage
phenomena have subsided. [441-17-27]

2.5.36 d.c. steady-state recovery voltage: The recovery voltage in a d.c. circuit after the
transient voltage phenomena have subsided, expressed by the mean value where ripple is
present. [441-17-28]

2.5.37 prospective transient recovery voltage (of a circuit): The transient recovery voltage
following the breaking of the prospective symmetrical current by an ideal switching device.
[441-17-29]

NOTE -~ The definition assumes that the switching device or the fuse, for which the prospective transient
recovery voltage is sought, is replaced by an ideal switching device, i.e. having instantaneous transition from
zero to infinite impedance at the very instant of zero current, i.e. at the “natural® zero. For circuits where the
current can follow several different paths, e.g. a polyphase circuit, the definition further assumes that the
breaking of the current by the ideal switching device takes place only in the pole considered.

2.5.38 peak arc voltage (of a mechanical switching device): The maximum instantaneous
value of voltage which, under prescribed conditions, appears across the terminals of a pole of
a switching device during the arcing time. [441-17-30]

2.5.39 opening time (of a mechanical switching device): The interval of time between the
specified instant of initiation of the opening operation and the instant when the arcing contacts
have separated in all poles. [441-17-36]

NOTE -~ The instant of initiation of the opening operation, i.e. the application of the opening command (e.q.
energizing the release), is given in the relevant product standard.

2.5.40 arcing time (of a pole or a fuse): The interval of time between the instant of the
initiation of the arc in a pole or a fuse and the instant of final arc extinction in that pole or that
fuse. [441-17-37)

2.5.41 arcing time (of a multipole switching device): The interval of time between the instant
of the first initiation of an arc and the instant of final arc extinction in all poles. [441-17-38]

2.5.42 break time: The interval of time between the beginning of the opening time of a
mechanical switching device (or the pre-arcing time of a fuse) and the end of the arcing time.
[441-17-39]

2.5.43 make time: The interval of time between the initiation of the closing operation and the
instant when the current begins to flow in the main circuit. [441-17-40]

2.5.44 closing time: The interval of time between the initiation of the closing operation and
the instant when the contacts touch in all poles. [441-17-41 ]

2.5.45 make-break time: The interval of time between the instant when the current begins to
flow in a pole and the instant of final arc extinction in all poles, with the opening release
energized at the instant when current begins to flow in the main circuit. [441-17-43)
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2.5.46 clearance: The distance between two conductive parts, along a string stretched the
shortest way between these conductive parts. [441-17-31)

2.5.47 clearance between poles: The clearance between any conductive parts of adjacent
poles. [441-17-32]

2.5.48 clearance to earth: The clearance between any conductive parts and any parts which
are earthed or intended to be earthed. [441-17-33]

2.5.49 clearance between open contacts (gap): The total clearance between the contacts,
or any conductive parts connected thereto, of a pole of a mechanical switching device in the
open position. [441-17-34]

2.5.50 isolating distance (of a pole of a mechanical switching device): The clearance between
open contacts meeting the safety requirements specified for disconnectors. [441-17-35]

2.5.51 creepage distance: The shortest distance along the surface of an insulating material
between two conductive parts.

NOTE - A joint between two pieces of insulating material is considered part of the surface.

2.5.52 working voltage: The highest r.m.s. value of the a.c. or d.c. voltage across any
particular insulation which can occur when the equipment is supplied at rated voltage.

NOTES
1 Transients are disregarded.
2 Both open-circuit conditions and normal operating conditions are taken into account.

2.5.53 temporary overvoltage: The phase-to-earth, phase-to-neutral or phase-to-phase
overvoltage at a given iocation and of relatively long duration (several seconds).

2.5.54 transient overvoltages: The transient overvoltages in the sense of this standard are
the following:

2.5.54.1 switching overvoltage: A transient overvoitage at a given location on a system due
to a specific switching operation or a fault.

2.5.54.2 lightning overvoltage: A transient overvoltage at a given location on a system due
to a specific lightning discharge [see also IEC 60 and IEC 71-1].

2.5.54.3 functional overvoltage: A deliberately imposed overvoltage necessary for the
functioning of a device.

2.5.55 impulse withstand voltage: The highest peak value of an impulsey voltage, of
prescribed form and polarity, which does not cause breakdown under specified conditions of
test. v

2.5.56 power-frequency withstand voltage: The r.m.s. value of a power-frequency
sinusoidal voltage which does not cause breakdown under specified conditions of test.
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2.5.57 pollution: Any condition of foreign matter, solid, liquid or gaseous (ionized gases),
that may affect dielectric strength or surface resistivity.

2.5.58 pollution degree (of environmental conditions): A conventional number based on the
amount of conductive or hygroscopic dust, ionized gas or salt and on the relative humidity and
its frequency of occurrence, resulting in hygroscopic absorption or condensation of moisture
leading to reduction in dielectric strength and/or surface resistivity.

NOTES

1 The poliution degree to which equipment is exposed may be different from that of the macro-environment
where the equipment is located because of protection offered by means such as an enclosure or internal heating
to prevent absarption or condensation of moisture.

2 For the purpose of this standard, the pollution degree is that of the micro-environment.

2.5.59 micro-environment (of a clearance or creepage distance): The ambient conditions
which surround the clearance or creepage distance under consideration.

NOTE - The micro-environment of the creepage distance or clearance and not the environment of the
equipment determines the effect on the insulation. The micro-environment might be better or worse than the
environment of the equipment. It includes all factors influencing the insulation, such as climatic and
electromagnetic conditions, generation of poliution, etc.

2.5.60 overvoltage category (of a circuit or within an electrical system): A conventional
number based on limiting (or controlling) the values of prospective transient overvoltages
occurring in a circuit (or within an electrical system having different nominal voltages) and
depending upon the means employed to influence the overvoltages.

NOTE - In an electrical system, the transition from one overvoltage category to another of lower category is
obtained through appropriate means complying with intertace requirements, such as an overvoltage protective
device or a series-shunt impedance arrangement capable of dissipating, absorbing, or diverting the energy in
the associated surge current, to lower the transient overvoltage valus to that of the desired lower overvoltage
category.

2.5.61 co-ordination of insulation: The correlation of insulating characteristics of electrical
equipment with the expected overvoltages and the characteristics of overvoltage protective
devices on the one hand, and with the expected micro-environment and the pollution protective
means on the other hand.

2.5.62 homogeneous (uniform) field: An electric field which has an essentially constant
voltage gradient between electrodes, such as that between two spheres where the radius of
each sphere is greater than the distance between them.

2.5.63 inhomogeneous (non-uniform) field: An electric field which has not an essentially
constant voltage gradient between electrodes.

2.5.64 tracking: The progressive formation of conducting paths which are produced on the
surface of a solid insulating material, due to the combined effects of electric stress and
electrolytic contamination on this surface. :

2.5.65 comparative tracking index (CTI): The numerical value of the maximum voltage in
voits at which a material withstands 50 drops of a test solution without tracking.

NOTES
1 The value of each test voltage and the CTI should be divisible by 25.
2 This definition reproduces 2.3 of IEC 112.
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2.6 Tests

2.6.1 type test: A test of one or more devices made to a certain design to show that the
design meets certain specifications. [151-04-15]

2.6.2 routine test: A test to which each individual device is subjected during and/or after
manufacture to ascertain whether it complies with certain criteria. [151 -04-16]

2.6.3 sampling test: A test on a number of devices taken at random from a batch. [151-04-1 7]

2.6.4 special test: A test, additional to type tests and routine tests, made either at the
discretion of the manufacturer or according to an agreement between manufacturer and user.

3 Classification

This clause is intended to list the characteristics of an equipment on which information may be
given by the manufacturer and which may not necessarily have to be verified by testing.

This clause is not mandatory in product standards which should, however, leave space for it in
order to list, where necessary, classification criteria.
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4 Characteristics

Alphabetical list of characteristics (whether rated or not) and symbols

Characteristic Symbol Subclause
Conventional enclosed thermal current hhe 4.3.2.2
Conventional free air thermal current by 4.3.21
Eight-hour duty - 4.3.4.1
Intermittent duty - 4.3.4.3
Periodic duty - 4.3.4.5
Rated breaking capacity - 4.3.5.3
Rated conditional short-circuit current - 4.3.6.4
Rated control circuit voltage U, 4.5.1
Rated control supply voltage Uy 4.5.1
Rated current I 1}
Rated frequency - 4.3.3
Rated impulse withstand voltage Uimp 4.3.1.3
Rated insulation voltage Y, 4.31.2
Rated making capacity - 4.3.5.2
Rated operational current I 4.3.2.3
Rated operational power - 4.3.2.3
Rated operational voltage U, 4.3.1.1
Rated rotor insulation voltage . 1)
Rated rotor operational current Iy, 1)
Rated rotor operational voltage Uy, 1)
Rated service short-circuit breaking capacity I 1
Rated short-circuit breaking capacity Ion 4.3.6.3
Rated short-circuit making capacity Iem 4.3.6.2
Rated short-time withstand current - 4.3.6.1
Rated starting voltage of an autotransformer starter _ 1)
Rated stator insulation voltage U, 1)
Rated stator operational current I 1)
Rated stator operational voltage Uy 1)
Rated ultimate short-circuit breaking capacity Ly 43.2.4
Rated uninterrupted current 1 N
Rotor thermal current hne 1
Selectivity limit current Iy 1
Stator thermal current hins 1)
Take-over current Ig 2.5.25
Temporary duty - 4344
Uninterrupted duty - 4.3.4.2
Utilization category - 4.4
") This rating is defined in the relevant product standard.
NOTE - The above list is not exhaustive.
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4.1 General

The characteristics of an equipment shall be stated in the relevant product standard in respect
of the following, where applicable:

-~ type of equipment (4.2);

— rated and limiting values for the main circuit (4.3);

- utilization category (4.4);

— control circuits (4.5);

— auxiliary circuits (4.6);

~ relay and releases (4.7);

— co-ordination with short-circuit protective devices (4.8);

— switching overvoltages (4.9).

4.2 Type of equipment
The product standard shall state the following, where applicable:

= kind of equipment: e.g. contactor, circuit-breaker, etc.;

— number of poles;

— kind of current;

— interrupting medium;

— operating conditions (method of operation, method of contral, etc.).
NOTE — The above list is not exhaustivs.

4.3 Rated and limiting values for the main circuit

Ratings are assigned by the manufacturer. They shall be stated in accordance with 4.3.1 to
4.3.6 as required by the relevant product standard, but it is not necessary to establish all the
ratings listed.

4.3.1 Rated voltages

An equipment is defined by the following rated voltages:

NOTE - Certain types of equipment may have more than one rated voltage or may have a rated voltage range.

4.3.1.1 Rated operational voltage (Ug)

A rated operational voltage of an equipment is a value of voltage which, combined with a rated
operational current, determines the application of the equipment and to which the relevant tests
and the utilization categories are referred.

For single-pole equipment, the rated operational voltage is generally stated as the voltage
across the pole.

For multipole equipment, it is generally stated as the voltage between phases.

NOTES

1 For certain devices and particular applications a different method of stating U,, may apply: this should be
stated in the relevant product standard.

2 For multipole equipment for use on polyphase circuits a distinction may be made between

a) equipment for use on systems where a single fault to earth will not cause the full phase-to-phase voltage
to appear across a pole;
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— neutral earthed systems;
— unearthed and impedance earthed systems.

b) equipment for use on systems where a single fault to earth will cause the full phase-to-phase voltage to
appear across a pole (i.e. phase sarthed systems).

3 An equipment may be assigned a number of combinations of rated operational voltages and rated
operational currents or powers for different duties and utilization categories.

4 An equipment may be assigned a number of rated operational voltages and associated making and breaking
capacities for different duties and utilization categories.

§ Attention is drawn to the fact that the operational voltage may differ from the working voltage (see 2.5.52)
within an equipment.

4.3.1.2 Rated insulation voltage (U))

The rated insulation voltage of an equipment is the value of voltage to which dielectric tests
and creepage distances are referred.

In no case shall the maximum value of the rated operational voltage exceed that of the rated
insulation voltage.
NOTE - For equipment not having a specified rated insulation voltage, the highest value of the rated operational
voltage is considered to be the rated insuiation voltage.

4.3.1.3 Rated impulse withstand voltage ( Uimp)

The peak value of an impulse voltage of prescribed form and polarity which the equipment is
capable of withstanding without failure under specified conditions of test and to which the
values of the clearances are referred.

The rated impulse withstand voltage of an equipment shall be equal to or higher than the
values stated for the transient overvolt ges occurring in the circuit in which the equipment is
fitted. :

NOTE - Preferred values of rated impulse withstand voltage are given in table 12.

4.3.2 Currents

An equipment is defined by the following currents:

4.3.2.1 Conventional free air thermal current (hn)

The conventional free air thermal current is the maximum value of test current to be used for
temperature-rise tests of unenclosed equipment in free air (see 8.3.3.3).

The value of the conventional free air thermal current shall be at least equal to the maximum
value of the rated operational current (see 4.3.2.3) of the unenclosed equipment in eight-hour
duty (see 4.3.4.1).

Free air is understood to be air under normal indoor conditions reasonably free from draughts
and external radiation.

NOTES
1 This current is not a rating and is not mandatorily marked on the equipment.

2 An unenciosed equipment is an equipment supplied by the manufacturer without an enclosure or an
equipment supplied by the manufacturer with an integral enclosure which is not normally intended to be the sole
equipment protective enclosure.
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4.3.2.2 Conventional enclosed thermal current {fne)

The conventional enclosed thermal current is the value of current stated by the manufacturer to
be used for the temperature-rise tests of the equipment when mounted in a specified
enclosure. Such tests shall be in accordance with 8.3.3.3 and are mandatory if the equipment
is described as enclosed equipment in the manufacturer's catalogues and normally intended for
use with one or more enclosures of specified type and size (see note 2).

The value of the conventional enclosed thermal current shall be at least equal to the maximum
value of the rated operational current (see 4.3.2.3) of the enclosed equipment in eight-hour
duty (see 4.3.4.1).

If the equipment is normally intended for use in unspecified enclosures, the test is not
mandatory if the test for conventional free air thermal current (4,) has been made. In this case,
the manufacturer shall be prepared to give guidance on the value of enclosed thermal current
or the derating factor.

NOTES

1 This current is not a rating and is not mandatorily marked on the equipment.

2 The conventional enclosed thermal current value may be for unventilated equipment in which case the
enclosure used for the test shall be of the size stated by the manufacturer as being the smallest that is
applicable in service. Altarnatively, the value may be for a ventilated equipment according to the manufacturer's
data.

3 An enclosed equipment is an equipment normally intended for use with a specified type and size of
enclosure or intended for use with more than one type of enciosure.

4.3.2.3 Rated operational current () or rated operational power

A rated operational current of an equipment is stated by the manufacturer and takes into
account the rated operational voltage (see 4.3.1.1), the rated frequency (see 4.3.3), the rated
duty (see 4.3.4), the utilization category (see 4.4) and the type of protective enclosure, if
appropriate.

In the case of equipment for direct switching of individual motors, the indication of a rated
operational current may be replaced or supplemented by an indication of the maximum rated
power output, at the rated operational voltage considered, of the motor for which the equipment
is intended. The manufacturer shall be prepared to state the relationship assumed between the
operational current and the operational power, if any.

4.3.2.4 Rated uninterrupted current (1)

The rated uninterrupted current of an equipment is a value of current, stated by the
manufacturer, which the equipment can carry in uninterrupted duty (see 4.3.4.2).

4.3.3 Rated frequency

The supply frequency for which an equipment is designed and to which the other characteristic
values correspond. v ,

NOTE ~ The same equipment may be assigned a number or a range of rated frequencies or be rated for both
a.c. and d.c.
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4.3.4 Rated duties

The rated duties considered as normal are:

4.3.4.1 Eight-hour duty

A duty in which the main contacts of an equipment remain closed, whilst carrying a steady
current long enough for the equipment to reach thermal equilibrium but not for more than eight
hours without interruption. :

NOTES

1 This is the basic duty on which the conventional thermal currents hy, and 4, .. of the equipment are
determined.

2 Interruption means breaking of the current by operation of the equipment.

4.3.4.2 Uninterrupted duty

A duty without any off-load period in which the main contacts of an equipment remain closed,
whilst carrying a steady current without interruption for periods of more than eight hours
(weeks, months, or even years).

NOTE ~ This kind of service is set apart from the eight-hour duty because oxides and dirt can accumulate on
the contacts and lead to progressive heating. Uninterrupted duty can be taken account of either by a derating
tactor, or by special design considerations {e.g. silver contacts).

4.3.4.3 Intermittent periodic duty or intermittent duty

A duty with on-load periods, in which the main contacts of an equipment remain closed, having
a definite relation to off-load periods, both periods being too short to allow the equipment to
reach thermal equilibrium. :

Intermittent duty is characterized by the value of the current, the duration of the current flow
and by the on-load factor which is the ratio of the in-service period to the entire period, often
expressed as a percentage.

Standardize;! values of the on-load factor are 15 %, 25 %, 40 % and 60 %.

According to the number of operating cycles which they shall be capable of carrying out per
hour, equipments are divided into the following classes:

- class 1: 1 operating cycle per hour;

— class 3: 3 operating cycles per hour;
- class 12; 12 operating cycles per hour;
- class 30: 30 operating cycles per hour;
— class 120: 120 operating cycles per hour;
~ class 300: 300 operating cycles per hour;
— class 1200: 1200 operating cycles per hour;

- class 3 000: 3 000 operating cycles per hour;
— class 12000: 12000 operating cycles per hour;
- class 30000: 30000 operating cycles per hour;
— class 120 000: 120 000 operating cycles per hour:
— class 300 000: 300 000 operating cycles per hour.-
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For intermittent duty with a large number of operating cycles per hour, the manufacturer shall
indicate, either in terms of the true cycle if this is known, or in terms of conventional cycles
designated by him, the values of the rated operational currents which shall be such that:

Eizdtslixr or 12 xT

whichever is applicable

where T is the total operating cycle time.
NOTE - The above formula does not take account of the switching arc ensrgy.

A switching device intended for intermittent duty may be designated by the characteristics of
the intermittent duty.

Example: An intermitient duty comprising a current flow of 100 A for 2 min in avery 5 min may be stated as 100 A,
class 12, 40%.

4.3.4.4 Temporary duty
Duty in which the main contacts of an equipment remain closed for periods insufficient to allow

the equipment to reach thermal equilibrium, the unioad periods being separated by off-load
periods of sufficient duration to restore equality of temperature with the cooling medium.

Standardized values of temporary duty are 3 min, 10 min, 30 min, 60 min and 90 min, with
contacts closed.

4.3.4.5 Periodic duty {151-04-11]

A type of duty in which operation, whether at constant or variable load, is regularly repeated.

4.3.5 Normal load and overload characteristics

This subclause gives general requirements concerning ratings under normal load and overload
conditions.

NOTE - Where applicable, the utilization categories referred to in 4.4 may include requirements in respect of
performance under overload conditions.

Detailed requirements are given in 7.2.4.

4.3.5.1 Ability to withstand motor switching overload currents

An equipment intended for switching motors shall be capable of withstanding the thermal
stresses due to starting and accelerating a motor to normal speed and due to operating
overloads.

The detailed requirements to meet these conditions are given in the relevant product standard.

4.3.5.2 Rated making capacity

The rated making capacity of an equipment is a value of current, stated by the manufacturer,
which the equipment can satisfactorily make under specified making conditions.
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The making conditions which shall be specified are:

— the applied voltage (see 2.5.32);
— the characteristics of the test circuit.

The rated making capacity is stated by reference to the rated operational voltage and rated
operational current, according to the relevant product standard.

NOTE - Where applicable, the relevant product standard states the relationship between rated making capacity
and ulilization category.

For a.c., the rated making capacity is expressed by the r.m.s. value of the symmetrical
component of the current, assumed to be constant.

NOTE - For a.c., the peak value of the current during the first half-cycles following the ciosing of the main
contacts of the equipment may be appreciably greater than the peak value of the current under steady-state
conditions used in the determination of making capacity, depending on the power-factor of the circuit and the
instant on the voltage wave when closing occurs. ’

An equipment should be capable of closing on a current having the a.c. component equal to that which defines
its rated making capacity, whatever the value of the inherent d.c. component, within the limits resulting from the
power-factors indicated in the relevant product standard.

4.3.5.3 Rated breaking capacity

The rated breaking capacity of all equipment is a value of current, stated by the manufacturer,
which the equipment can satisfactorily break, under specified breaking conditions.

The breaking conditions which shall be specified are:

— the characteristics of the test circuit;
- the power-frequency recovery voltage.

The rated breaking capacity is stated by reference to the rated operational voltage and rated
operational current, according to the relevant product standard.

An equipment shall be capable of breaking any value of current up to and including its rated
breaking capacity.

NOTE — A switching device may have more than one rated breaking capacity, each corresponding to an
operational voltage and a utilization category.

For a.c., the rated breaking capacity is expressed by the r.m.s. value of the symmetrical
component of the current.

NOTE — Where applicable, the relevant product standard states the relationship between rated breaking
capacity and utilization category.

4.3.6 Short-circuit characteristics

" This subclause gives general requirements concerning ratings under short-circuit conditions.

4.3.6.1 Rated short-time withstand current (l,,,)

The rated short-time withstand current of an equipment is the value of short-time withstand
current, assigned to the equipment by the manufacturer, that the equipment can carry without
damage, under the test conditions specified in the relevant product standard.

Documents

Full document details: BS EN 60947-1:1998


http://www.avadocuments.com/doc/bs-en-60947-1-1998
http://www.avadocuments.com/doc/bs-en-60947-1-1998

Page 37
EN 60947-1 : 1997

4.3.6.2 Rated short-circuit making capacity ( lem)

The rated short-circuit making capacity of an equipment is the value of short-circuit making
capacity assigned to that equipment by the manufacturer for the rated operational voltage, at
rated frequency, and at a specified power-factor for a.c. or time constant for d.c. It is expressed
as the maximum prospective peak current, under prescribed conditions.

4.3.6.3 Rated short-circuit breaking capacity (l,)

The rated short-circuit breaking capacity of an equipment is the value of short-circuit breaking
capacity assigned to that equipment by the manufacturer for the rated operational voltage, at
rated frequency, and at a specified power-factor for a.c. or time constant for d.c. It is
expressed as the value of the prospective breaking current (r.m.s. value of the a.c. component
in the case of a.c.), under prescribed conditions.

4.3.6.4 Rated conditional short-circuit current

The rated conditional short-circuit current of an equipment is the value of prospective current,
stated by the manufacturer, which the equipment, protected by a short-circuit protective device
specified by the manufacturer, can withstand satisfactorily for the operating time of this device
under the test conditions specified in the relevant product standard.

The details of the specified short-circuit protective device shall be stated by the manufacturer.

NOTES
1 For a.c., the rated conditional short-circuit current is expressed by the r.m.s. value of the a.c. component.
2 The short-circuit protective device may either form an integral part of the equipment or be a saparate unit.

4.4 Utilization category

The utilization category of an equipment defines the intended application and shall be specified
in the relevant product standard; it is characterized by one or more of the following service
conditions:

— current(s), expressed as multiple(s) of the rated operational current;
— voltage(s), expressed as multiple(s) of the rated operational voltage;
— power-factor or time-constant;

— short-circuit performance;

— selectivity;

— other service conditions, as applicable.

Examples of utilization categories for low-voltage switchgear and controlgear are given in
annex A,

4.5 Control circuits
4.5.1 Electrical control circuits
The characteristics of electrical control circuits are:

— kind of current;
— rated frequency if a.c.;
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~ rated control circuit voltage U, (nature. and frequency if a.c.);

~ rated control supply voltage U (nature, and frequency if a.c.), where applicable.

NOTE - A distinction has been made above between the control circuit voltage, which is the voltage which
would appear across the "a” contacts (see 2.3.12) in the control circuit, and the control supply voltage, which is
the voltage applied to the input terminals of the control circuit of the equipment and may be different from the
control circuit voltage, due to the presence of built-in transformers, rectified, resistors, etc.

The rated control circuit voltage and rated frequency, if any, are the values on which the
operating and temperature-rise characteristics of the control circuit are based. The correct
operating conditions are based upon a value of the control supply voltage not less than 85% of
its rated value, with the highest value of control circuit current flowing, nor more than 110 % of
its rated value. _

NOTE - The manutfacturer should be prepared to state the value or values of the current taken by the control
circuit(s) at the rated control supply voltage.

The ratings and characteristics of control circuit devices shall comply with the requirements of
IEC 947-5 (see note of clause 1).

4.5.2 Air-supply control circuits (pneumatic or electro-pneumatic)
The characteristics of air-supply control circuits are:

~ rated pressure and its limits;

~ volumes of air, at atmospheric pressure, required for each closing and each opening
operation.

The rated supply pressure of a pneumatic or electro-pneumatic equipment is the air pressure
on which the operating characteristics of the pneumatic control system are based.

4.6 Auxiliary circuits

The characteristics of auxiliary circuits are the number and kind of contacts (a-contact,
b-contact, etc.) in each of these circuits and their ratings according to IEC 947-5 (see note of
clause 1).

The characteristics of auxiliary contacts and switches shail comply with the requirements of the
above standard.

4.7 Relays and releases

The following characteristics of relays and releases shall be stated in the relevant product
standard, where applicable:

- type of relay or release;

- rated values;

— current setting or current setting range;

- time/current characteristics (for presentation of time/current characteristics, see 4.8);

- influence of ambient air temperature.
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4.8 Co-ordination with short-circuit protective devices (SCPD)

The manufacturer shall state the type or the characteristics of the SCPD to be used with or
within the equipment, as the case may be, and the maximum prospective short-circuit current
for which the equipment, including the SCPD, is suitable, at the stated operational voltage(s).

NOTE - It is recommended that the current be plotted as abscissa and the time as ordinate, using logarithmic
scales. It is recommended that the current be plotted as a muitiple of the current setling and the time in
ssconds on the standard graph sheet detailed in IEC 269-1 (First edition, 5.6.4) and IEC 269-2 (figures 1 t0 7).

4.9 Switching overvoltages

The manufacturer shall specify the maximum value of switching overvoltages caused by the
operation of the switching device, when tested according to 8.3.3.5.4.

This value shall not exceed that of the rated impulse withstand voltage (see 4.3.1.3).

5 Product information

5.1 Nature of information -

The following information shall be given by the manufacturer, when required by the relevant
product standard:

identification:

— manufacturer's name or trademark;
~ type designation or serial number;
— number of the relevant product standard, if the manufacturer claims compliance.

Characteristics:

— rated operational voltages (see 4.3.1.1 and note to 5.2);

~ utilization category and rated operational currents (or rated powers or rated uninterrupted
currents), at the rated operational voltages of the equipment (see 4.3.1.1, 4.3.2.3, 4.3.2.4
and 4.4). In certain cases, this information may have to be completed by the value of the
reference ambient air temperature at which the equipment has been calibrated;

— the value of the rated frequency/frequencies, €.9.; 50 Hz, 50 Hz/60 Hz, and/or the
indication "d.c.” or the symbol === ;

— rated duty, with the indication of the class of intermittent duty, if any (see 4.3.4);

— rated making and/or breaking capacities. These indications may be replaced, where
applicable, by the indication of the utilization category;

— rated insulation voltage (see 4.3.1.2);
- rated impulse withstand voltage (see 4.3.1.3);
— switching overvoltage (see 4.9);

— rated short-time withstand current together with its duration, where applicable (see
4.3.6.1);

— rated short-circuit making and/or breaking capacities, where applicable (see 4.3.6.2 and
4.3.6.3);
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— rated conditional short-cjrcuit current, where applicable (see 4.3.6.4);

— IP code, in case of enclosed equipment (see annex C);

— pollution degree (see 6.1.3.2);

— type and maximum ratings of short-circuit protective device, where applicable;

— class of protection against electric shock (under consideration), where applicable;
— rated control circuit voltage, kind of current and frequency;

— rated control supply voltage, kind of current and frequency, if different from those of the
control coil;

— rated supply pressure of the air-pressure and limits of pressure variations (for air-
pressure controlled equipment);

— suitability for isolation,.
NOTE - This list is not exhaustive.

5.2 Marking

All relevant information, as detailed in 5.1, which is to be marked on the equipment, shall be
specified in the relevant product standard.

Markings shall be indelible and easily legible.

Marking of the manufacturers name or trademark and type designation or serial number is
mandatory on the equipment and preferably on the nameplate, if any, in order to permit the
complete data to be obtained from the manufacturer.

NOTE ~ In the USA and Canada, the rated operational voltage U,, may be marked as follows:

a) on equipment for use on three-phase — four-wire systems, by both the value of phase-to-earth voltage and
that of phase-to-phase voltage, e.g. 277/480 V;

b) on equipment for use on thres-phase — three-wire systems, by the value of phase-to-phase voltage, e.g.
480 v

The following information shall also be marked and visible after mounting:

— direction of movement of the actuator (see 7.1.4.2), if applicable;
— indication of the position of the actuator (see also 7.1.5.1 and 7.1.5.2);
— approval or certification mark, if applicable;
— for miniaturized equipment, symbol, colour code or letter code:;
- terminal identification and marking (see 7.1.7.4); ,
~ IP code and class of protection against electric shock, when applicable (marked
preferably on the equipment as far as possible);
— suitability for isolation, where applicable, with the symbol -—-/l——

This symbol may be completed with the appropriate qualifying symbol of the switching function
of the equipment: e.g. a— for a switch disconnector.

NOTE - These symbols are in accordance with IEC 617-7.

5.3 Instructions for installation, operation and maintenance

The manufacturer shall specify in his documents or catalogues the conditions, if any, for
installation, operation and maintenance of the equipment during operation and after a fault, and
the measures to be taken with regard to the equipment, if any, concerning EMC,
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If necessary, the instructions for the transport, installation and operation of the equipment shall
indicate the measures that are of particular importance for the proper and correct installation,
commissioning and operation of the equipment.

These documents shall indicate the recommended extent and frequency of maintenance, if
any.

NOTE ~ All equipment covered by this standard is not necessarily designed to be maintained.

6 Normal service, mounting and transport conditions

6.1 Normal service conditions

Equipment complying with this standard shall be capable of operating under the following
standard conditions:

NOTE - For non-standard conditions in service, see annex B. These may require agreement between
manufacturer and user.

6.1.1 Ambient air temperature

The ambient air temperature does not exceed +40 °C and its average over a period of 24 h
does not exceed +35 °C.

The lower limit of the ambient air temperature is -5 °C.

Ambient air temperature is that existing in the vicinity of the equipment if supplied without
enclosure, or in the vicinity of the enclosure if supplied with an enclosure.

NOTES

1 Equipment intended to be used in ambient air temperature above +40°C (e.g. in forges, boiler rooms,
tropical countries) or below -5 °C {e.g. ~25 °C, as required by IEC 438-1 for outdoor installed low-voltage
switchgear and controlgear assemblies) should be designed or used according to the refevant product standard,
where applicable, or according to agreement between manufacturer and user. Information given in the
manufacturer's catalogue may take the place of such an agreement.

2. Standard reference air temperature for certain types of equipment, e.g., circuit-breakers or overicad relays
for starters, is indicated in the relevant product standard.

6.1.2 Altitude

The altitude of the site of installation does not exceed 2 000 m.

NOTE - For equipment to be used at higher altitudes, it is necessary to take into account the reduction of the
dielectric strength and the cooling effect of the air. Electrical equipment intended to operate under these
conditions shall be designed or used in accordance with an agreement between manufacturer and user.

6.1.3 Atmospheric conditions
6.1.3.1 Humidity

The relative humidity of the air does not exceed 50 % at a maximum temperature of +40 °C,
Higher relative humidities may be permitted at lower temperatures, e.g. 90 % at +20 °C.
Special measures may be necessary in cases of occasional condensation due to variations in
temperature.

NOTE - Pollution degrees, as stated in 6.1.3.2, define the environmental conditions more precisely.
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6.1.3.2 Pollution degree

The pollution degree (see 2.5.58) refers to the environmental conditions for which the
equipment is intended.

NOTE - The micro-environment of the creepage distance or clearance and not the environment of the
equipment determines the effect on the insulation. The micro-environment might be better or worse than the
environment of the equipment. It includes all factors influencing the insulation, such as climatic and
electromagnetic conditions, generation of pollution, ete.

For equipment intended for use within an enclosure or provided with an integral enclosure, the
pollution degree of the environment in the enclosure is applicable.

For the purpose of evaluating clearances and creepage distances, the following four degrees of
pollution of the micro-environment are established (clearances and creepage distances
according to the different pollution degrees are given in tables 13 and 15):

Pollution degree 1:
No poliution or only dry, non-conductive pollution occurs.
Pollution degree 2:

Normally, only non-conductive pollution occurs. Occasionally, however, a temporary conduc-
tivity caused by condensation may be expected.

Pollution degree 3:

Conductive pollution occurs, or dry, non-conductive poliution occurs which becomes conductive
due to condensation. '

Pollution degree 4:

The pollution generates persistent conductivity caused, for instance, by conductive dust or by
rain or snow,

Standard pollution degree of industrial applicatiohs:

Unless otherwise stated by the relevant product standard, equipment for industrial applications
is generally for use in pollution degree 3 environment. However, other pollution degrees may be
considered to apply depending upon particular applications or the micro-environment, :

NOTE - The pollution degree of the micro-environment for the equipment may be influenced by installation in an
enclosure, :

Standard pollution degree of household and similar applications:

Uniess otherwise stated by the relevant product standard, equipment for household and similar
applications is generally for use in pollution degree 2 environment.

6.1.4 Shock and vibration

Standard conditions of shock and vibration to which the equipment can be submitted are under
consideration.
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6.2 Conditions during transport and storage

A special agreement shall be made between user and manufacturer if the conditions during
transport and storage, e.g. temperature and humidity, differ from those defined in 6.1, except
that, unless otherwise specified, the following temperature range applies during transport and

storage: between —25 °C and +55 °C and, for short periods not exceeding 24 hours, up to
+70 °C.

Equipment subjected to these extreme temperatures without being operated shall not undergo
any irreversible damage and shall then operate normally under the specified conditions.

6.3 Mounting

The equipment shall be mounted in accordance with the manufacturer's instructions.

7 Constructional and performance requirements

7.1 Constructional requirements
The equipment with its enclosure, if any, whether integral or not, shall be designed and

constructed to withstand the stresses occurring during installation and normal use and, in
addition, shall provide a specified degree of resistance to abnormal heat and fire.

7.1.1 Materials
The suitability of materials used is verified by making tests:

a) on the equipment; or
b) on sections taken from the equipment; or
c) on samples of identical material having representative cross-section.

The suitability shall be determined with respect to resistance to abnormal heat and fire.

If an identical material having representative cross-sections has already satisfied the
requirements of any of the tests of 8.2.1, then those tests need not be repeated.

7.1.1.1 Resistance to abnormal heat and fire
Parts of insulating materials which might be exposed to thermal stresses due to electrical

effects, and the deterioration of which might impair the safety of the equipment, shali not be
adversely affected by abnormal heat and by fire.

Tests on equipment shall be made by the glow-wire test of IEC 695-2-1/0 to IEC 695-2-1/3.

Parts of insulating materials necessary to retain current-carrying parts in position shall conform
to the glow-wire tests of 8.2.1.1.1 at a test temperature of 850 °C or 960 °C according to the
expected fire hazard. Product standards shall specify the value appropriate to the product,
taking into account the annex A to IEC 695-2-1/1.

Parts of insulating materials other than those specified in the previous paragraph, shall
conform to the requirements of the glow-wire test of 8.2.1.1.1 ata temperature of 650 °C,
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NOTE - For small parts (having surface dimensions not exceeding 14 mm x 14 mm), the relevant product
standard may specify another test (for example needle flame test, according to 1EC §95-2-2). The same proce-
dure may be applicable for other practical reasons when the metal part is large compared to the insulating
material (such as terminal blocks).

When tests on materials are used, they shall be made according to the tests for flammability
classification, hot wire ignition and, where applicable, arc ignition, as specified in 8.2.1.1.2.

The relevant product standard shall specify the required flammability category of IEC 707.

Tests shall be made in accordance with annex M. The hot wire ignition (HWI) and arc ignition
(Al) test value requirements related to the materials flammability category shall conform to
table M.1.

The manufacturer may provide data from the insulating material supplier to demonstrate
compliance with this requirement.

7.1.2 Current-carrying parts and their connections

Current-carrying parts shall have the necessary mechanical strength and current-carrying
capacity for their intended use.

For electrical connections, no contact pressure shall be transmitted through insulating material
other than ceramic or other material with characteristics not less suitable, unless there is
sufficient resiliency in the metallic parts to compensate for any possible shrinkage or yielding of
the insulation material,

Compliance shall be verified by inspection.

NOTE ~ In the USA, the use of clamping units in which pressure is transmitted through insulating materials
other than ceramic is permitted only in the following circumstances:

1 where the clamping unit is part of a terminal block;

2 where a temperature test demonstrates that the temperature limitations of the insulation material and of the
terminals in accordance with the preduct standard are not exceeded, and

3 resilient metal is used in the clamping unit construction to compensate for loss of clamping pressure due to
insulating material deformation.

7.1.3 Clearances and creepage distances

For equipment tested according to 8.3.3.4 of this standard, minimum values are given in tables
13 and 15.

Electrical requirements are given in 7.2.3.
In the other cases, guidance for minimum values is given in the relevant product standard.

7.1.4 Actuator
7.1.4.1 Insulation

The actuator of the equipment shall be insulated from the live parts for the rated insulation
voltage and, if applicable, the rated impuise withstand voltage.
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Moreover:

— if it is made of metal, it shall be capable of being satisfactorily connected to a protective
conductor unless it is provided with additional reliable insulation;

— if it is made of or covered by insulating material, any internal metal part, which, might
become accessible in the event of insulation failure, shall also be insulated from live parts
for the rated insulation voltage.

7.1.4.2 Direction of movement

The direction of operation for actuators of devices shall normally conform to |IEC 60447. Where devices
cannot conform to these requirements, e.g.due to special applications or alternative mounting
positions, they shall be clearty marked such that there is no doubt as to the “I” and “O” positions and the
direction of operation.

7.1.5 Indication of the contact position
7.1.5.1 Indicating means

When an equipment is provided with means for indicating the closed and open positions, these
positions shall be unambiguous and clearly indicated. This is done by means of a position
indicating device (see 2.3.18).

NOTE - In the case of enclosed equipment, the indication may or may not be visible from the outside.

The relevant product standard may specify whether the equipment is to be provided with such
an indicating device.

If symbols are used, they shall indicate the closed and open positions respectively, in
accordance with IEC 417:

417-IEC-5007 |  on (powen

417-1EC-5008 O off (power)
For equipment operated by means of two push-buttons, only the push-button designated for the
opening operation shall be red or marked with the symbol "O".
Red colour shall not be used for any other push-button.
The colours of other push-buttons, illuminated push-buttons and indicator lights shall be in
accordance with IEC 73.
7.1.5.2 Indication by the actuator

When the actuator is used to indicate the position of the contacts, it shall automatically take up
or stay, when released, in the position corresponding to that of the moving contacts; in this
case, the actuator shall have two distinct rest positions corresponding to those of the moving
contacts, but for automatic opening a third distinct position of the actuator may be provided.

|l 7.1.6 Additional requirements for equipment suitable for isolation

NOTE - In the USA, devices meeting these additional requirements are not accepted as assuring isolation by
themselves. Isolation requirements and procedures are covered in the relevant Federa! regulations and
maintenance standards.

|| 7.1.6.1 Additional constructional requirements

Equipment suitable for isolation shall provide in the open position (see 2.4.21) an isolation
distance in accordance with the requirements necessary to satisfy the isolating function (see
7.2.3.1 and 7.2.7). Indication of the position of the main contacts shall be provided by one or
more of the following means:

— the position of the actuator;

— a separate mechanical indicator;

~ visibility of the moving contacts. Documents
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The effectiveness of each of the means of indication provided on the equipment and its
mechanical strength shall be verified in accordance with 8.2.5.

When means are provided or specified by the manufacturer to lock the equipment in the open
position, locking in that position shall only be possible when the main contacts are in the open
position. This shall be verified in accordance with 8.2.5. Equipment shall be designed so that
the actuator, front plate or cover are fitted to the equipment in a manner which ensures correct
contact position indication and locking, if provided.

NOTES
1 Locking in the closed position is parmitted for particular applications.

2 If auxiliary contacts are provided for interlocking purposes, the operating time of the aux:liary and main
contacts should be declared by the manutacturer. More specific requirements may be given in the relevant
product standard.

7.1.6.2 Supplementary requirements for equipment with provision for electrical interlocking with
contactors or circuit-breakers

If equipment suitable for isolation is provided with an auxiliary switch for the purpose of electrical
interlocking with contactor(s) or circuit-breaker(s) and intended to be used in motor circuits, the
following requirements shall apply unless the equipment is rated for AC-23 utilization category.

An auxiliary switch shall be rated according to IEC 60947-5-1 as stated by the manufacturer.

The time interval between the opening of the contacts of the auxiliary switch and the contacts of the
main poles shall be sufficient to ensure that the associated contactor or circuit-breaker interrupts the
current before the main poles of the equipment open.

Unless otherwise stated in the manufacturer's technical literature, the time interval shall be not less
than 20 ms when the equipment is operated according to the manufacturer's instructions.

Compliance shall be verified by measuring the time interval between the instant of opening of the
auxiliary switch and the instant of opening of the main poles under no-load conditions when the
equipment is operated according to the manufacturer's instructions.

During the closing operation the contacts of the auxiliary switch shall close after or simultaneously with
the contacts of the main poles.

A suitable opening time interval may also be provided by an intermediate position (between the ON and
OFF positions) at which the interlocking contact(s) is (are) open and the main poles remain closed.

7.1.8.3 Supplementary requirements for equipment provided with means for padiocking the open
position

The locking means shall be designed in such a way that it cannot be removed with the appropriate
padiock(s) installed. When the equipment is locked by even a single padiock, it shall not be possible by
operating the actuator, to reduce the clearance between open contacts to the extent that it no longer
complies with the requirements of 7.2.3.1 b).

Alternatively, the désign may provide padiockable means to prevent access to the actuator.

Compliance with the requirements to padlock the actuator shall be verified using a padiock specified by
the manufacturer or an equivalent gauge, giving the most adverse conditions, to simulate locking. The
force F specified in 8.2.5.2.1 shall be applied to the actuator in an attempt to operate the equipment
from the open position to the closed position. Whilst the force F is applied the equipment shall be
subjected to a test voltage across open contacts. The equipment shall be capable of withstanding the
test voltage required according to table 14 appropriate to the rated impulse withstand voltage.
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