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PREFACE 

This  Standard was  prepared by the Joint Standards  Australia/Standards New Zealand Committee 

EL-006,  Industrial  Switchgear and Controlgear to supersede  AS  3 947.2—1 997  and its  

Amendment 1 : 2001 .  

The  obj ective  of this  Standard,  in addition to  that stated in Clause 1 ,  is  to  bring Australian and 

New Zealand requirements  into  line  with Consolidated edition 2.2  (2001 -1 0) of IEC 60947-2.  

This Standard is  Part 2  of a series  which,  when complete,  will  consist of the following:  

AS(/NZS) 3 947  Low-voltage switchgear and controlgear 

AS/NZS 3 947.1  Part 1 :  General rules  

AS/NZS 3 947.2  Part 2:  Circuit-breakers (This  Standard)  

AS/NZS 3 947.3  Part 3 :  Switches,  disconnectors,  switch-disconnectors  and fuse-combination 

units  

AS/NZS 3 947.3  

Supp 1  

Part 3 :  Switches,  disconnectors,  switch-disconnectors  and fuse-combination 

units,  Supplement 1 :  Fuse-switch-disconnectors  and switch-

disconnectors for use with low-voltage  aerial  bundled cables  

AS/NZS 3 947.4.1  Part 4 .1 :  Contactors  and motor-starters—Electromechanical  contactors  and 

motor-starters  

AS/NZS 3 947.4.2  Part 4 .2:  Contactors  and motor-starters—A.C.  semiconductor motor 

controllers and starters  

AS/NZS 3 947.4.3  Part 4 .3 :  Contactors  and motor-starters—A.C.  semiconductor controllers  and 

contactors for non-motor loads  

AS/NZS 3 947.5 .1  Part 5 .1 :  Control  circuit devices and switching elements—Electromechanical 

control  circuit devices  

AS/NZS 3 947.5 .2  Part 5 .2:  Control circuit devices and switching elements—Proximity switches  

AS/NZS 3 947.5 .3  Part 5 .3 :  Control  circuit devices  and switching elements—Requirements  for 

proximity devices with defined behaviour under fault conditions  

AS/NZS 3 947.5 .4  Part 5 .4:  Control  circuit devices and switching elements—Methods  of 

assessing the performance  of  low-energy contacts—Special tests  

AS/NZS 3 947.5 .5  Part 5 .5 :  Control circuit devices  and switching elements—Electrical 

emergency stop devices with mechanical latching function 

AS/NZS 3 947.5 .6  Part 5 .6:  Control  circuit devices  and switching elements—D.C.  interface  for 

proximity sensors and switching amplifiers  (NAMUR) 

AS/NZS 3 947.6.1  Part 6 .1 :  Multiple  function equipment—Automatic  transfer switching 

equipment 

AS/NZS 3 947.6.2  Part 6 .2:  Multiple  function equipment—Control  and protective  switching 

devices  (or equipment)  (CPS)  

AS/NZS 3 947.7.1  Part 7 .1 :  Ancillary equipment—Terminal  blocks for copper conductors  

AS  3 947.7.2  Part 7 .2:  Ancillary equipment—Protective  conductor terminal  blocks  for 

copper conductors  

AS/NZS 3 947.7.3  Part 7 .3 :  Ancillary equipment—Safety requirements for terminal blocks  for 

the  reception of cartridge fuse-links  

Full document details: AS NZS 3947.2-2002
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This  Standard is  identical with and has  been reproduced from IEC 60947-2:2001 ,  Low-voltage 

switchgear and controlgear—Part 2:   Circuit-breakers  which incorporates IEC 60947-2: 1 995  

and its  Amendment 1 : 1 997  and Amendment 2: 2001 .  

AS  21 84—1 985    Low-voltage switchgear and controlgear—Moulded-case circuit-breakers  for 

rated voltages  up to  and including 600 V a. c.  and 250 V d. c.  will  be  replaced by this  Standard 

on 5  June 2007  to  allow manufacturers  to  adapt their range of circuit-breakers  to  comply with 

this  Standard.  

The  provisions of AS/NZS  3 947.1 ,  General rules  are  applicable to  this  Standard where 

specifically called for.  Clauses  and Subclauses  thus applicable,  as  well  as  tables,  figures,  and 

annexes  are  identified by reference  to  IEC 60947-1 ,  for example  Subclause 1 .2.3  of IEC 60947-

1 ,  table 4  of IEC 60947-1  or annex A of IEC 60947-1 .  IEC 60947-1  is  also referred to as  Part 1 .  

This Standard differs  from AS  3 947.2-1 997  in the following areas:  

(a)  The Standard has  been redesignated as  a j oint Australian/New Zealand Standard.  

(b)  References  listed in Clause  1 .2  Normative references  have been updated.  

(c)  Clause 5 .2  Marking has been updated.  

(d)  Clause 7.1  Constructional requirements  has  been revised.  

(e)  Clause 7.1 .6  Additional requirements for circuit-breakers  provided with a neutral pole  

has  been added.  

(f)  Tests  of Clauses 8.3 .3 ,  8 .3 .4,  8 .3 . 5  and 8.3 .6  have been added.  

(g)  Annex B  Circuit-breakers incorporating residual current protection  has  been updated.  

(h)  Annex F  Additional test for circuit-breakers with electronic over-current protection  has 

been rewritten.  

(i)  In Annex J Electromagnetic  compatibility (EMC)—Requirements  and tests  for circuit-

breakers,  Table J1  has been revised.  

(j )  Annex L Circuit-breakers not fulfilling requirements  for overcurrent protection  has  been 

added.  

As this  Standard is  reproduced from an International Standard,  the following applies:  

(a)  Its  number does  not appear on each page  of text and its  identity is  shown only on the 

cover and title  page.  

(b)  In the  source text ‘ this  standard’  should read ‘ this  Australia/New Zealand Standard’ .  

(c)  A full  point should be substituted for a comma when referring to a decimal  marker.  

The  terms ‘ normative’  and ‘ informative’  have  been used in this  Standard to  define  the 

application of the  annex to  which they apply.  A ‘ normative’  annex is  an integral  part of a 

Standard,  whereas an ‘ informative’  annex is  only for information and guidance.  
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COPYRIGHT  

1

STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND 

 

Austral ia/New Zealand  Standard  

Low-vol tage switchgear and  controlgear 
Part 2:   Ci rcui t-breakers  

 

Any I EC  table,  figure  or passage of text that i s  struck-through  is  not part of th is  Standard .  Any 
Austral ia/New Zealand  table,  fi gure  or passage  of text that is  added  (and  i den ti fied  by  
shad ing)  is  part of th is  Standard .  

1  General  

The provisions  of the  general  ru les  deal t wi th  i n  I EC  60947-1  (hereinafter referred  to  as  
Part 1 )  are  appl icable  to  th is  standard ,  where  specifical l y  ca l led  for.  C lauses and  subclauses,  
tables,  fi gures  and  append ices  of the  general  ru les  thus  appl icable  are  iden ti fied  by reference  
to  Part 1 ,  for example,  1 . 2 . 3  of Part 1 ,  table  4  of Part 1 ,  or annex A of Part 1 .  

1 .1  Scope and  object 

Th is  standard  appl ies  to  ci rcu i t-breakers,  the  main  contacts  of wh ich  are  i n tended  to  be  
connected  to  ci rcu i ts ,  the  rated  vol tage  of wh ich  does  not exceed  1  000  V a. c.  or 1  500  V d . c. ;  
i t  a lso  contains  add i tional  requ i remen ts  for i n tegral l y  fused  ci rcu i t-breakers.  

I t  appl ies  whatever the  rated  currents,  the  method  of construction  or the  proposed  
appl ications  of the  ci rcu i t-breakers  may be.  

The requ irements  for ci rcu i t-breakers  wh ich  are  a lso  i n tended  to  provide  earth-leakage  
protection  are  con tained  i n  annex B .  

The add i tional  requ irements  for ci rcu i t-breakers  wi th  e lectron ic  over-curren t protection  are  
con tained  in  annex F .  

The add i tional  requ irements  for ci rcu i t-breakers  for I T systems are  contained  i n  annex H .  

Supplementary requ i rements  for ci rcu i t-breakers  used  as  d i rect-on-l ine  starters  are  g iven  i n  
I EC  60947-4-1 ,  appl icable  to  low-vol tage  contactors  and  starters.  

The requ irements  for ci rcu i t-breakers  for the  protection  of wi ri ng  instal lations  i n  bu i l d ings  and  
sim i lar appl ications,  and  designed  for use  by  un instructed  persons,  are  contained  i n  
I EC  60898.  

The requ irements  for ci rcu i t-breakers  for equ ipment ( for example  electrical  appl iances)  are  
con tained  in  I EC  60934.  

For certain  speci fic appl i cations  (for example  traction ,  ro l l i ng  m i l ls ,  marine  service)  particu lar 
or add i tional  requ i rements  may be  necessary.  

NOTE  Ci rcu i t-breakers  wh ich  are  d eal t  wi th  i n  th is  standard  may be  provided  wi th  devices  for au tomatic open ing  
under predeterm ined  cond i ti ons  other than  those  of over-cu rren t  and  undervol tage  as ,  for example ,  reversal  of 
power or cu rren t.  Th is  standard  does  n ot  d eal  wi th  the  veri fication  of operation  u nder such  pre-determ ined  
cond i tions.  
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The object of th is  standard  is  to  state:  

a)  the  characteristics  of ci rcu i t-breakers;  

b)  the  cond i tions  wi th  wh ich  ci rcu i t-breakers  shal l  comply wi th  reference to:  

1 )  operation  and  behaviou r i n  normal  service;  

2 )  operation  and  behaviour i n  case of overload  and  operation  and  behaviour i n  case  
of short-circu i t,  i nclud ing  co-ord ination  in  service  (d iscrim ination  and  back-up  
protection ) ;  

3)  d ie lectric  properties;  

c)  tests  i n tended  for confi rm ing  that these  cond i tions  have been  met and  the  methods  to  
be  adopted  for these  tests;  

d )  i n formation  to  be  marked  on  or g i ven  wi th  the  apparatus.  

1 .2  Normative references  

The fol lowing  normative  documents  contain  provisions  wh ich ,  th rough  reference i n  th is  text,  
consti tu te  provisions  of th is  part of I EC  60947.  At the  time of publ i cation ,  the  ed i tions  
i nd icated  were  val i d .  Al l  normative  documents  are  subject to  revision ,  and  parties  to  
agreements  based  on  th is  part of I EC  60947  are  encouraged  to  i nvestigate  the  possib i l i ty  of 
applying  the  most recent ed i tions  of the  normative  documents  i nd icated  below.  Members  of 
I EC  and  I SO main tain  reg isters  of curren tl y  val i d  I n ternational  Standards.  

References  to  I n ternational  Standards  that are  struck through  in  th is  C lause are  replaced  by  
references  to  equ ivalen t Austral ian  or Austral ian /New Zealand  Standards  that are  l i sted  
immed iatel y thereafter and  i denti fied  by shad ing .  Any Austral ian  or Austral ian /New Zealand  
Standard  that i s  i den tical  to  the  I n ternational  Standard  i t replaces  is  appropriatel y i den ti fied .  

I EC  60050(441 ) : 1 984,  International Electrotechnical Vocabulary (IEV)  – Chapter 441 :  
Switchgear,  controlgear and fuses 

AS 1 842 . 441 ,  International Electrotechnical Vocabulary (IEV) ,  Part 441 :   Switchgear,  
controlgear and fuses  ( i den tical  wi th  I EC  60050(441 ) : 1 984)  

I EC  60068-2-1 4 : 1 984,  Environmental testing – Part 2:  Tests.  Test N:  Change of temperature  

I EC  60068-2-30: 1 980 ,  Environmental testing −  Part 2:  Tests −  Test Db and guidance:  Damp 
heat,  cyclic (12+12-hour cycle)  

I EC  601 1 2 : 1 979 ,  Method for determining the comparative and the proof tracking indices of 
solid insulating materials under moist conditions 

AS/NZS 4695 . 1 1 2 ,  Fire hazard testing of electrotechnical products,  Part 1 1 2 :  Method for 
determining the comparative and the proof tracking indices of solid insulating materials under 
moist conditions ( i den tical  wi th  I EC  601 1 2 : 1 979)  

I EC  60269-1 : 1 986,  Low-voltage fuses – Part 1 :  General requirements 

AS/NZS 60269. 1 ,  Low-voltage fuses,  Part 1 :   General requirements  

I EC  60269-2-1 : 1 987,  Low-voltage fuses – Part 2:  Supplementary requirements for fuses for 
use by authorized persons (fuses mainly for industrial application)  

AS/NZS 60269. 2 . 1 ,  Low-voltage fuses,  Part 2 . 1 :   Supplementary requirements for fuses for 
use by authorized persons (fuses mainly for industrial application)  
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I EC  60269-3 : 1 987,  Low-voltage fuses – Part 3:  Supplementary requirements for fuses for use 
by unskilled persons (fuses mainly for household and similar applications)  

AS/NZS 60269. 3 . 0 ,  Low-voltage fuses,  Part 3 . 0 :   Supplementary requirements for fuses for 
use by unskilled persons (fuses mainly for household and similar applications  ( i dentical  wi th  
I EC  60269-3: 1 987)  

I EC  60364,  Electric installations of buildings 

AS/NZS 3000,  Electrical installations (known as the Australian/New Zealand Wiring Rules)  

I EC  60364-4-41 : 1 982 ,  Electric installations of buildings −  Part 4:  Protection for safety – 
Chapter 41 :  Protection  against shock 

AS/NZS 3000 ,  Electrical installations (known as the Australian/New Zealand Wiring Rules)  

I EC  6041 0: 1 973 ,  Sampling plans and procedures for inspection 

I EC  60695-2-1 /0 : 1 994,  Fire hazard testing – Part 2:  Test methods – Section 1 /sheet 0:  Glow-
wire  test methods – General 

AS/NZS 60695. 2 . 1 0 ,  Fire hazard testing,  Part 2 . 1 0:   Glowing/hot wire based test methods—
Glow-wire apparatus and common test procedure 

I EC  60695-2-1 /1 : 1 994,  Fire hazard testing – Part 2:  Test methods – Section 1 /sheet 1 :  Glow-
wire  end-product test and guidance 

AS/NZS 60695. 2 . 1 1 ,  Fire hazard testing,  Part 2 . 1 1 :   Glowing/hot wire based test methods—
Glow-wire flammability test method for end products  

I EC  60695-2-1 /2 : 1 994,  Fire hazard testing – Part 2:  Test methods – Section 1 /sheet 2:  Glow-
wire  flammability test on materials 

AS/NZS 60695. 2 . 1 2 ,  Fire hazard testing,  Part 2 . 1 2 :   Glowing/hot wire based test methods—
Glow-wire flammability test method for materials  

I EC  60695-2-1 /3 : 1 994,  Fire hazard testing – Part 2:  Test methods – Section 1 /sheet 3:  Glow-
wire  ignitability test on materials  

AS/NZS 60695. 2 . 1 3 ,  Fire hazard testing,  Part 2 . 1 3:   Glowing/hot wire based test methods—
Glow-wire ignitability test method for materials  

I EC  60755: 1 983 ,  General requirements for residual current operated protective devices  

I EC  60898,  Circuit-breakers for over-current protection for household and similar installations 

AS/NZS 4898 ,  Approval and test specification—Circuit-breakers for overcurrent protection for 
household and similar installations 

I EC  60934,  Circuit-breakers for equipment (CBE)  

I EC  60947-1 : 1 999,  Low-voltage switchgear and controlgear – Part 1 :  General rules 

AS/NZS 3947 . 1 ,  Low-voltage switchgear and controlgear,  Part 1 :   General rules ( i den tical  wi th  
I EC  60947-1 : 1 999  and  includes i ts  Amendment 1 : 2000)  
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I EC  60947-4-1 : 1 990,  Low-voltage switchgear and controlgear – Part 4:  Contactors and motor-

starters −  Section One:  Electromechanical contactors and motors-starters 

AS/NZS 3947. 4 . 1 ,  Low-voltage switchgear and controlgear,  Part 4 . 1 :   Contactors and motor-
starters—  Electromechanical contactors and motors-starters   

I EC  61 000-3-2 : 2000,  Electromagnetic compatibility (EMC)  – Part 3-2:  Limits – Limits for 

harmonic current emissions (equipment input current ≤16 A  per phase)  

AS/NZS 61 000. 3 . 2 ,  Electromagnetic compatibility (EMC),  Part 3 . 2 :   Limits—Limits for 
harmonic current emissions (equipment input current less than or equal to 16 A  per phase)   

I EC  61 000-3-3: 1 994,  Electromagnetic compatibility (EMC)  – Part 3:  Limits – Section 3:  
Limitation  of voltage fluctuations and flicker in  low-voltage supply systems for equipment with  

rated current ≤16 A  

AS/NZS 61 000. 3 . 3 ,  Electromagnetic compatibility (EMC) ,  Part 3 . 3 :   Limits—Limitation of 
voltage fluctuations and flicker in  low-voltage supply systems for equipment with  rated current  
less than or equal to 16 A)   

I EC  61 000-4-2 : 1 995,  Electromagnetic compatibility −  Part 4:  Testing and measurement 

techniques −  Section 2:  Electrostatic discharge immunity test 

AS/NZS 61 000. 4 . 2 ,  Electromagnetic compatibility (EMC) ,  Part 4 . 2 :   Testing and measurement 
techniques—Electrostatic discharge immunity test  

I EC  61 000-4-3 : 1 995,  Electromagnetic compatibility −  Part 4:  Testing and measurement 

techniques −  Section 3:  Radiated,  radio-frequency,  electromagnetic field immunity test 

AS/NZS 61 000. 4 . 3 ,  Electromagnetic compatibility (EMC) ,  Part 4 . 3 :   Testing and measurement 
techniques—Radiated,  radio-frequency,  electromagnetic field immunity test ( i dentical  wi th  
I EC  61 000-4-3 : 1 995  and  i ncludes  i ts  Amendment 1 : 1 998)  

I EC  61 000-4-4 : 1 995,  Electromagnetic compatibility −  Part 4:  Testing and measurement 

techniques −  Section 4:  Electrical fast transient/burst immunity test  

I EC  61 000-4-5 : 1 995,  Electromagnetic compatibility −  Part 4:  Testing and measurement 

techniques −  Section 5:  Surge immunity test 

AS/NZS 61 000. 4 . 5 ,  Electromagnetic compatibility (EMC) ,  Part 4 . 5 :   Testing and measurement 
techniques—Surge immunity test ( iden tical  wi th  I EC  61 000-4-5 : 1 995  and  i ncludes i ts  
Corrigendum: 1 995)  

I EC  61 000-4-6: 1 996,  Electromagnetic compatibility (EMC)  – Part 4:  Testing and measurement 
techniques – Section  6:  Immunity to conducted disturbances,  induced by radiofrequency fields  

AS/NZS 61 000. 4 . 6 ,  Electromagnetic compatibility (EMC) ,  Part 4 . 6 :   Testing and measurement 
techniques— Immunity to conducted disturbances,  induced by radiofrequency fields  ( i dentical  
wi th  I EC  61 000-4-6 : 1 996)  

I EC  61 000-4-1 1 : 1 994 ,  Electromagnetic compatibility (EMC)  – Part 4:  Testing and measuring 
techniques – Section  11 :  Voltage dips,  short interruptions and voltage variation immunity tests 

I EC  61 000-5-2 : 1 997,  Electromagnetic compatibility (EMC)  – Part 5:  Installation  and mitigation  
guidelines – Section 2:  Earthing and cabling  
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I EC  61 008-1 : 1 990,  Residual current operated circuit-breakers without integral over-current 

protection  for household and similar uses (RCCB’s)  −  Part 1 :  General rules 

AS/NZS 31 75. 1 ,  Approval  and  test specification—Residual current operated circuit-breakers 
without integral overcurrent protection for household and similar uses (RCCBs) ,  
Part 1 :   General rules  

I EC  61 009-1 : 1 991 ,  Residual current operated circuit-breakers with  integral over-current 

protection  for household and similar uses (RCBO’s)  −  Part 1 :  General rules 

AS/NZS 61 009. 1 ,  Residual current operated circuit-breakers with  integral overcurrent 
protection  for household and similar uses (RCBOs)  Part 1 :   General rules  

C I SPR 1 1 : 1 997,  Industrial,  scientific and medical (ISM)  radio-frequency equipment −  Electro-

magnetic disturbance characteristics −  Limits and method of measurement 

AS/NZS 2064,  Limits and methods of measurement of electromagnetic disturbance 
characteristics of industrial,  scientific and medical (ISM)  radiofrequency equipment  

C I SPR 22 : 1 997,  Information technology equipment −  Radio disturbance characteristics −  
Limits and method of measurement  

AS/NZS CI SPR 22 ,  Information technology equipment—Radio disturbance characteristics—
Limits and methods of measurement ( identical  wi th  CISPR 22 : 1 997  and  i ncludes i ts  
Amendment 1 : 2000)  

2 Defini tions  

For the  majori ty  of the  defin i tions  requ i red  i n  connection  wi th  th is  standard ,  see  C lause 2  of 
Part 1 .  

For the  purpose  of th i s  standard ,  the  fol lowing  add i tional  defin i tions  shal l  appl y:  

NOTE  Where  these  defi n i tions  are  taken  u nchanged  from  the  I n ternational  E lectrotechn ical  Vocabu lary ( I EV) ,  
I EC  60050(441 ) ,  th e  I EV reference  i s  g iven  i n  brackets.  

2.1  
ci rcu it-breaker 
a mechan ical  swi tch ing  device,  capable  of making ,  carrying  and  breaking  cu rrents  under 
normal  ci rcu i t cond i tions  and  a lso  making ,  carrying  for a  speci fied  time and  breaking  currents  
under speci fied  abnormal  ci rcu i t  cond i tions  such  as  those  of short-ci rcu i t 

[ I EV 441 -1 4-20]  

2.1 . 1  
frame size  
a term  designating  a  g roup of ci rcu i t-breakers,  the  external  ph ysical  d imensions  of wh ich  are  
common  to  a  range of curren t ratings.  Frame si ze  i s  expressed  i n  amperes  correspond ing  to  
the  h ighest curren t rati ng  of the  g roup.  With in  a  frame si ze,  the  wid th  may vary accord ing  to  
the  number of poles  

NOTE  Th is  defi n i tion  does  not  imply d imensional  s tandard i zation .  

2.1 .2  
construction  break 
a s ign i fican t d i fference  i n  construction  between  ci rcu i t-breakers  of a  g i ven  frame s ize,  
requ iring  add i tional  type  testing  (see  7 . 1 . 5)  
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2.2  
in tegral ly  fused  ci rcu it-breaker 
a combination ,  i n  a  s i ng le  device,  of a  ci rcu i t-breaker and  fuses,  one  fuse  being  p laced  i n  
series  wi th  each  pole  of the  ci rcu i t-breaker i n tended  to  be  connected  to  a  phase conductor 

[ I EV 441 -1 4-22 ]  

2.3  
current-l imiting  ci rcu it-breaker 
a ci rcu i t-breaker wi th  a  break-time short enough  to  prevent the  short-ci rcu i t curren t reach ing  
i ts  otherwise  attainable  peak value  

[ I EV 441 -1 4-21 ]  

2.4 
plug-in  circu it-breaker 
a ci rcu i t-breaker wh ich ,  i n  add i tion  to  i ts  i n terrupting  contacts,  has  a  set of contacts  wh ich  
enable  the  ci rcu i t-breaker to  be  removed  

NOTE  Some  ci rcu i t-breakers  may be  of th e  p l ug -in  type  on  the  l i ne  s id e  on ly,  the  l oad  term inals  bei ng  usual l y  
su i tab le  for wi ri ng  connection .  

2.5  
withdrawable  circu it-breaker 
a ci rcu i t-breaker wh ich ,  i n  add i tion  to  i ts  in terrupting  con tacts,  has  a  set of isolati ng  con tacts  
wh ich  enable  the  ci rcu i t-breaker to  be  d isconnected  from  the  main  ci rcu i t,  i n  the  wi thdrawn  
posi tion ,  to  ach ieve  an  i so lating  d istance  in  accordance wi th  speci fied  requ irements  

2.6  
moulded-case  ci rcu it-breaker 
a ci rcu i t-breaker having  a  supporting  housing  of mou lded  i nsu lati ng  materia l  forming  an  
i n tegral  part of the  ci rcu i t-breaker 

[ I EV 441 -1 4-24]  

2.7  
ai r circu it-breaker 
a ci rcu i t-breaker i n  wh ich  the  con tacts  open  and  close  in  ai r at atmospheric pressure  

[ I EV 441 -1 4-27]  

2.8  
vacuum circu it-breaker 
a ci rcu i t-breaker i n  wh ich  the  con tacts  open  and  close  wi th in  a  h i gh l y evacuated  envelope 

[ I EV 441 -1 4-29]  

2.9  
gas  ci rcu i t-breaker 
a ci rcu i t-breaker i n  wh ich  the  contacts  open  and  close i n  a  gas  other than  a i r at atmospheric  
or h igher pressure  

2.1 0  
making-current release  
a release wh ich  permits  a  ci rcu i t-breaker to  open ,  wi thou t an y i n ten tional  time-delay,  during  a  
closing  operation ,  i f the  making  curren t exceeds a  predetermined  value,  and  wh ich  i s  
rendered  inoperative  when  the  ci rcu i t-breaker i s  i n  the  closed  posi tion  
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2.1 1  
short-ci rcu i t release 
an  over-curren t re lease  i n tended  for protection  against short ci rcu i ts  

2.1 2  
short-time delay short-circu it  release 
an  over-current release  i n tended  to  operate  at the  end  of the  short-time delay (see  2 . 5. 26  
of Part 1 )  

2.1 3  
alarm  switch  
an  auxi l i ary swi tch  wh ich  operates  on l y upon  the  tripping  of the  ci rcu i t-breaker wi th  wh ich  i t i s  
associated  

2.1 4 
ci rcu it-breaker with  lock-out device  preventing  closing  
a ci rcu i t-breaker in  wh ich  each  of the  moving  contacts  i s  preven ted  from  closing  su fficientl y  to  
be  capable  of passing  curren t i f the  closing  command  is  i n i ti ated  wh i le  specified  cond i tions  
remain  establ ished  

2.1 5  
short-circu i t breaking  (or making)  capacity  
a breaking  (or making)  capaci ty for wh ich  the  prescribed  cond i tions  i nclude a  short ci rcu i t 

2.1 5.1  
u l timate  short-circu it  breaking  capacity  
a breaking  capaci ty for wh ich  the  prescribed  cond i tions  accord ing  to  a  specified  test sequence  
do  not i nclude the  capabi l i ty  of the  ci rcu i t-breaker to  carry i ts  rated  curren t con tinuousl y  

2.1 5.2  
service short-circu it breaking  capacity  
a breaking  capaci ty for wh ich  the  prescribed  cond i tions  accord ing  to  a  specified  test sequence  
i nclude  the  capabi l i ty  of the  ci rcu i t-breaker to  carry i ts  rated  current continuousl y 

2.1 6  
open ing  time 
subclause  2 . 5. 39  of Part 1  appl ies,  wi th  the  fol lowing  add i tions:  

•  i n  the  case  of a  d i rectl y  operated  ci rcu i t-breaker,  the  instan t of i n i tiation  of the  open ing  
time is  the  instan t of i n i ti ation  of a  current l arge  enough  to  cause the  ci rcu i t-breaker to  
operate;  

•  i n  the  case  of a  ci rcu i t-breaker operated  by any form  of auxi l iary power,  the  i nstant of 
i n i tiation  of the  open ing  time is  the  i nstan t of appl ication  or removal  of the  auxi l iary  
power to  the  open ing  re lease.  

NOTE  For ci rcu i t-breakers  "open i ng  time"  i s  common ly referred  to  as  " tri ppi ng  time",  a l though ,  strictly  speaking ,  
tripp ing  t ime  appl ies  to  th e  t ime  between  the  i nstan t  of i n i tiation  of the  open ing  t ime  and  the  i n stan t  when  th e  
open in g  command  becomes  i rreversib le .  

2.1 7  
over-current protective  co-ord ination  
subclause  2 . 5. 22  of Part 1  appl ies  

2.1 7.1  
over-current d iscrimination  
subclause  2 . 5. 23  of Part 1  appl ies  

[ I EV 441 -1 7-1 5]  
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2.1 7.2  
total  d iscrimination  (total  selectivity)  
over-current d iscrim ination  where,  in  the  presence of two over-curren t protective  devices  i n  
series,  the  protective  device  on  the  load  side  effects  the  protection  wi thout causing  the  other 
protective  device  to  operate  

2.1 7.3  
partial  d iscrimination  (partial  selectivity)  
over-current d iscrim ination  where,  in  the  presence of two over-curren t protective  devices  i n  
series,  the  protective  device  on  the  l oad  s ide  effects  the  protection  up  to  a  g i ven  level  of over-
curren t,  wi thout causing  the  other protective  device  to  operate  

2.1 7.4 
selectivity  l imit  current ( Is)  

the  selectivi ty  l im i t current i s  the  curren t co-ord inate  of the  i n tersection  between  the  tota l  time-
curren t characteristic of the  protective  device  on  the  l oad  s ide  and  the  pre-arcing  ( for fuses) ,  
or tripping  (for ci rcu i t-breakers)  time-curren t characteristic  of the  other protective  device  

The selectivi ty  l im i t  cu rrent (see  fi gure  A. 1 )  i s  a  l im i ti ng  value  of curren t.  

•  be low wh ich ,  i n  the  presence of two over-current protective  devices  i n  series,  the  
protective  device  on  the  load  side  completes  i ts  breaking  operation  i n  time to  preven t 
the  other protective  device  from  starting  i ts  operation  ( i . e.  selectivi ty  i s  ensu red ) ;  

•  above  wh ich ,  i n  the  presence of two  over-curren t protective  devices  i n  series,  the  
protective  device  on  the  l oad  s ide  may not complete  i ts  breaking  operation  i n  time to  
prevent the  other protective  device  from  starting  i ts  operation  ( i . e.  selectivi ty  i s  not 
ensured) .  

2.1 7.5  
back-up protection  
subclause  2 . 5 . 24  of Part 1  appl ies  

2.1 7.6  
take-over curren t ( IB)  

subclause  2 . 5. 25  of Part 1  i s  ampl i fied  as  fol lows:  

For the  purpose  of th is  standard ,  2 . 5 . 25  of Part 1  appl ies  to  two over-curren t protective  

devices i n  series  for operating  times  ≥0, 05  s .  For operating  times <0 , 05  s  the  two over-curren t 
devices i n  series  are  considered  as  an  association ,  see  annex A.  

NOTE  The  take-over cu rren t  i s  the  cu rren t  co-ord in ate  of the  i n tersection  between  the  maximum  break time  
cu rren t  characteristics  of two  over-cu rren t  p rotecti ve  d evices  i n  series.  

2.1 8  

I 2t characteristic  of a  ci rcu it-breaker 

i n formation  (usual l y  a  curve)  g i ving  the  maximum  values  of I 2t re lated  to  break time as  a  
function  of prospective  curren t ( r.m . s.  symmetrical  for a. c. )  up  to  the  maximum  prospective  
curren t correspond ing  to  the  rated  short-circu i t  breaking  capaci ty and  associated  vol tage 

3 Classification  

Circu i t-breakers  may be  classi fied :  

3.1   Accord ing  to  thei r u ti l i zation  category,  A or B  (see  4 . 4) .  
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3.2   Accord ing  to  the  in terrupting  med ium,  for example:  

– a i r-break;  

– vacuum  break;  

– gas-break.  

3.3   Accord ing  to  the  design ,  for example:  

– open  construction ;  

– mou lded  case.  

3.4   Accord ing  to  the  method  of control l i ng  the  operating  mechan ism,  viz:  

– dependen t manual  operation ;  

– i ndependent manual  operation ;  

– dependen t power operation ;  

– i ndependent power operation ;  

– stored  energy operation .  

3.5   Accord ing  to  the  su i tabi l i ty  for i so lation :  

– su i table  for i solation ;  

– not su i table  for isolation .  

3.6   Accord ing  to  the  provis ion  for main tenance:  

– main tainable;  

– non-main tainable.  

3.7   Accord ing  to  the  method  of i nstal lation ,  for example:  

– fixed ;  

– p lug-in ;  

– wi thdrawable.  

3.8   Accord ing  to  the  deg ree  of protection  provided  by the  enclosure  (see 7 . 1 . 1 1  of Part 1 ) .  

4 Characteristics  of circuit-breakers  

4.1  Summary of characteristics  

The characteristics  of a  ci rcu i t-breaker shal l  be  stated  i n  terms of the  fo l lowing ,  as  appl icable:  

– type  of ci rcu i t-breaker (4 . 2) ;  

– rated  and  l im i ting  values  of the  main  ci rcu i t  (4 . 3) ;   

– u ti l i zation  categories  (4 . 4) ;  

– con trol  ci rcu i ts  (4 . 5) ;  

– auxi l i ary ci rcu i ts  (4 . 6) ;  

– re leases (4 . 7) ;  

– i n tegral  fuses  ( in tegral l y  fused  ci rcu i t-breakers)  (4 . 8) ;  

– swi tch ing  overvol tages (4 . 9) .  
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4.2  Type of ci rcu i t-breaker 

The fol lowing  shal l  be  stated :  

4.2. 1  Number of poles  

4.2.2  Kind  of current 

Kind  of curren t (a . c.  or d . c. )  and ,  i n  the  case  of a. c. ,  n umber of phases and  rated  frequency.  

4.3  Rated  and  l imiting  values  of the  main  circu it 

The rated  values  establ i shed  for a  ci rcu i t-breaker shal l  be  stated  in  accordance wi th  4 . 3 . 1  to  
4 . 4 ,  bu t i t  i s  not necessary to  establ ish  a l l  the  rated  values  l i sted .  

4.3. 1  Rated  voltages  

A ci rcu i t-breaker is  defined  by the  fol lowing  rated  vol tages:  

4.3. 1 .1  Rated  operational  vol tage (Ue)  

Subclause  4 . 3. 1 . 1  of Part 1  appl ies  wi th  the  fol lowing  ampl i fication :  

– Circu i t-breakers  covered  by i tem  a)  of note  2 :  

Ue  i s  general l y  stated  as  the  vol tage  between  phases.  

NOTE  A I n  Canada  and  the  USA,  the  rated  operational  vol tage  U
e  
i s  s tated  as   

a )  the  vol tage  between  phases  and  earth ,  together wi th  the  vol tage  between  phases  (for example  277/480  V)  
for th ree-phase  four-wi re  neu tral  earthed  systems;  

b )  the  vol tage  between  phases  (for example  480  V)  for th ree-phase  th ree-wi re  unearthed  or impedance  
earthed  systems.  

Circu i t-breakers  for u nearthed  or impedance earthed  systems ( I T)  requ i re  add i tional  tests  
accord ing  to  annex H .  

– Circu i t-breakers  covered  by i tem  b)  of note  2 :  

These  ci rcu i t-breakers  requ i re  add i tional  tests  accord ing  to  annex C.  

Ue  shal l  be  stated  as  the  vol tage  between  phases  preceded  by the  l etter C .  

NOTE  B  Accord ing  to  presen t  practice  i n  Canada  and  the  USA,  ci rcu i t-breakers  covered  by i tem  b)  of n ote  2  are  
i den ti fi ed  by th e  vo l tage  between  phases  on l y.  

4.3. 1 .2  Rated  insu lation  vol tage (Ui )  

Subclause  4 . 3. 1 . 2  of Part 1  appl ies.  

4.3. 1 .3  Rated  impu lse  withstand  voltage (Uimp)  

Subclause  4 . 3 . 1 . 3  of Part 1  appl ies.  

4.3.2  Currents  

A circu i t-breaker i s  defined  by the  fol lowing  currents:  

4.3.2.1  Conventional  free-ai r thermal  current ( Ith)  

Subclause  4 . 3 . 2 . 1  of Part 1  appl ies.  

4.3.2.2  Conventional  enclosed  thermal  current (Ithe)  

Subclause  4 . 3 . 2 . 2  of Part 1  appl ies.  
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4.3.2.3  Rated  current (In)  

For ci rcu i t-breakers,  the  rated  current is  the  rated  un in terrupted  curren t ( Iu )  (see 4 . 3 . 2 . 4  of 

Part 1 )  and  i s  equal  to  the  conventional  free-ai r thermal  current ( Ith ) .  

4.3.2.4  Current rating  for four-pole  ci rcu i t-breakers  

Subclause  7 . 1 . 8  of Part 1  appl ies.  

4.3.3  Rated  frequency 

Subclause  4 . 3. 3  of Part 1  appl ies.  

4.3.4  Rated  duty  

The rated  du ties  considered  as  normal  are  as  fol lows:  

4.3.4.1  Eight-hour duty 

Subclause  4 . 3 . 4. 1  of Part 1  appl ies.  

4.3.4.2  Un in terrupted  duty  

Subclause  4 . 3 . 4. 2  of Part 1  appl ies.  

4.3.5  Short-circu it characteristics  

4.3.5.1  Rated  short-ci rcu it  making  capacity  ( Icm )  

The rated  short-ci rcu i t making  capaci ty of a  ci rcu i t-breaker i s  the  value  of short-ci rcu i t making  
capaci ty  assigned  to  that ci rcu i t-breaker by the  manufacturer for the  rated  operational  vol tage  
at rated  frequency and  at a  speci fied  power factor for a. c. ,  or time  constant for d . c.  I t  i s  
expressed  as  the  maximum  prospective  peak cu rren t.  

For a. c.  the  rated  short-ci rcu i t making  capaci ty of a  ci rcu i t-breaker shal l  be  not less  than  i ts  
rated  u l timate  short-ci rcu i t breaking  capaci ty,  mu l tip l i ed  by the  factor n  of table  2  (see  
4 . 3. 5 . 3) .  

For d . c. ,  the  rated  short-circu i t making  capaci ty  of a  ci rcu i t-breaker shal l  be  not l ess  than  i ts  
rated  u l timate  short-circu i t  breaking  capaci ty.  

A rated  short-ci rcu i t making  capaci ty impl ies  that the ci rcu i t-breaker shal l  be  able  to  make th e  
curren t correspond ing  to  that rated  capaci ty at the  appropriate  appl ied  vol tage related  to  the  
rated  operational  vol tage.  

4.3.5.2  Rated  short-circu it  breaking  capacities  

The rated  short-ci rcu i t breaking  capaci ties  of a  ci rcu i t-breaker are  the  values  of short-circu i t  
breaking  capaci ty assigned  to  that ci rcu i t-breaker by the  manufacturer for the  rated  
operational  vol tage,  under speci fied  cond i tions.  

A rated  short-circu i t breaking  capaci ty requ i res  that the  ci rcu i t-breaker shal l  be  able  to  break 
an y value  of short-circu i t curren t up  to  and  i nclud ing  the  value  correspond ing  to  the  rated  
capaci ty  at a  power-frequency recovery vol tage correspond ing  to  the  prescribed  test vol tage  
values  and :  

– for a . c. ,  at an y power factor not l ess  than  that of table  1 1  (see 8 . 3 . 2 . 2 . 4) ;  

– for d . c. ,  wi th  any time  constant not g reater than  that of table  1 1  (see  8 . 3 . 2 . 2 . 5) .  
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For power-frequency recovery vol tages  i n  excess  of the  prescribed  test vol tage values   
(see  8 . 3. 2 . 2 . 6) ,  no  short-ci rcu i t breaking  capaci ty i s  g uaranteed .  

For a. c. ,  the  ci rcu i t-breaker shal l  be  capable  of breaking  a  prospective  cu rrent correspond ing  
to  i ts  rated  short-circu i t  breaking  capaci ty and  the  related  power factor g i ven  in  table  1 1 ,  
i rrespective  of the  value  of the  inheren t d . c.  componen t,  on  the  assumption  that the  a . c.  
component is  constan t.  

The  rated  short-circu i t  breaking  capaci ties  are  stated  as:  

– rated  u l timate  short-ci rcu i t  breaking  capaci ty;  

– rated  service  short-ci rcu i t  breaking  capaci ty.  

4.3.5.2 .1  Rated  u l timate  short-circu it  breaking  capacity  ( Icu)  

The rated  u l timate  short-circu i t breaking  capaci ty  of a  ci rcu i t-breaker is  the  value  of u l timate  
short-circu i t breaking  capaci ty (see  2 . 1 5. 1 )  assigned  to  that ci rcu i t-breaker by the  
manufacturer for the  correspond ing  rated  operational  vol tage,  under the  cond i tions  specified  
i n  8 . 3 . 5.  I t  i s  expressed  as  the  value  of the  prospective  breaking  current,  i n  kA (r.m . s.  value  of 
the  a . c.  componen t i n  the  case of a. c. ) .  

4.3.5.2.2  Rated  service  short-circu it  breaking  capacity  ( Ics)  

The rated  service  short-ci rcu i t breaking  capaci ty  of a  ci rcu i t-breaker is  the  value  of service  
short-circu i t breaking  capaci ty (see  2 . 1 5. 2)  assigned  to  that ci rcu i t-breaker by the  
manufacturer for the  correspond ing  rated  operational  vol tage,  under the  cond i tions  specified  
i n  8 . 3 . 4.  I t  i s  expressed  as  a  va lue  of prospective  breaking  curren t,  i n  kA,  correspond ing  to  
one  of the  speci fied  percen tages  of the  rated  u l timate  short-circu i t breaking  capaci ty,  i n  
accordance  wi th  table  1 ,  and  rounded  up  to  the  nearest whole  number.  I t  may be  expressed  
as  a  %  of Icu  (for example  Ics  =  25  %  Icu ) .  

Al ternativel y,  when  the  rated  service  short-circu i t breaking  capaci ty i s  equal  to  the  rated  
short-time wi thstand  curren t (see  4 . 3 . 5 . 4) ,  i t  may be  stated  as  that value,  i n  kA,  provided  that  
i t  i s  not l ess  than  the  relevan t m in imum  value  of table  1 .  

Where  Icu  exceeds 200  kA for u ti l i zation  category A (see 4 . 4) ,  or 1  000  kA for u ti l i zation  

category B ,  the  manufacturer may declare  a  value  Ics  of 50  kA.  

Table  1  – Standard  ratios  between  Ics  and  Icu  

Uti l i zation  category  A 

% of  I
cu
 

 Uti l i zation  category  B  

% of I
cu
 

 25  

 50  

 75  

1 00  

 
 50  

 75  

1 00  
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4.3.5.3  Standard  relationship  between  short-ci rcu i t making  and  breaking  capacities  
and  related  power factor,  for a.c.  ci rcu i t-breakers  

The standard  relationsh ip  between  short-ci rcu i t  breaking  capaci ty and  short-circu i t making  
capaci ty i s  g i ven  i n  table  2 .  

Table  2  – Ratio  n  between  short-circu it  making  capaci ty and  short-circu i t 
breaking  capaci ty and  related  power factor (for a. c.  c ircu i t-breakers)  

Short-ci rcu i t breaking  capaci ty  I 

 
kA r.m . s.  

Power factor 

M in imum  value  requi red  for n 

 

 4 , 5  ≤  I   ≤   6  

 6   <  I  ≤  1 0  

 1 0   <  I  ≤  20  

 20   <  I  ≤  50  

 50  <  I  

 0 , 7  

 0 , 5  

 0 , 3  

 0 , 25  

 0 , 2  

1 , 5  

1 , 7  

2 , 0  

2 , 1  

2 , 2  

NOTE  For valu es  of breaking  capaci ty l ower than  4 , 5  kA,  for certai n  appl ications,  see  table  1 1  for the  power 
factor.  

 

The  rated  short-ci rcu i t making  and  breaking  capaci ties  are  on l y  val i d  when  the  ci rcu i t-breaker 
is  operated  i n  accordance wi th  the  requ i rements  of 7 . 2 . 1 . 1  and  7 . 2 . 1 . 2 .  

For specia l  requ i rements,  the  manufacturer may assign  a  value  of rated  short-ci rcu i t making  
capaci ty h i gher than  that requ i red  by table  2 .  Tests  to  veri fy  these  rated  values  shal l  be  the  
subject of agreemen t between  manufacturer and  user.  

4.3.5.4  Rated  short-time  withstand  current  ( Icw)  

The rated  short-time wi thstand  current of a  ci rcu i t-breaker i s  the  value  of short-time wi thstand  
curren t assigned  to  that ci rcu i t-breaker by the  manufactu rer under the  test cond i tions  
speci fied  i n  8 . 3 . 6 . 2 .  

For a . c. ,  the  value  of th i s  current is  the  r.m . s.  va lue  of the  a . c.  componen t of the  prospective  
short-circu i t current,  assumed  constant during  the  short-time delay.  

The short-time delay associated  wi th  the  rated  short-time wi thstand  curren t shal l  be  at l east 
0 , 05  s ,  preferred  values  being  as  fo l lows:  

0 , 05  – 0 , 1  – 0 , 25  – 0 , 5  – 1  s  

The rated  short-time wi thstand  curren t shal l  be  not less  than  the  appropriate  values  shown  i n  
table  3 .  

Table  3  – Min imum values  of rated  short-time  withstand  current 

Rated  current I
n  

 
A  

Rated  short-time wi thstand  current  I
cw

 –  

M in imum  values  
kA 

In  ≤  2  500  

In  >  2  500  

1 2  In  or 5  kA,  wh ichever i s  the  g reater 

30  kA 

 

short-ci rcui t breaking  capaci ty  

short-ci rcui t making  capaci ty
n  =  
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4.4  Uti l ization  categories  

The u ti l i zation  category of a  ci rcu i t-breaker shal l  be  stated  wi th  reference to  whether or not i t  
i s  speci fical l y i n tended  for selectivi ty by means  of an  i n tentional  time delay wi th  respect to  
other ci rcu i t-breakers  i n  series  on  the  l oad  s ide,  under short-ci rcu i t cond i tions  (see fi gure  
A. 3) .  

Atten tion  i s  d rawn  to  the  d i fferences  of the  tests  appl ying  to  the  two u ti l i zation  categories  (see  
table  9  and  8 . 3 . 4,  8 . 3 . 5 ,  8 . 3 . 6  and  8 . 3. 8) .  

U ti l i zation  categories  are  defined  in  table  4 .  

Table  4  – U ti l ization  categories  

Uti l i zation  category  Appl ication  wi th  respect to  selectivi ty  

 

A  

C i rcu i t-breakers  not  speci fica l ly  i n tended  for se lecti vi ty u nder short-
ci rcu i t  cond i ti ons  wi th  respect to  other short-ci rcu i t  p rotecti ve  d evices  
i n  seri es  on  th e  l oad  s ide ,  i . e .  wi thou t  an  i n ten ti onal  short-t ime  delay  
provi ded  for sel ectivi ty under short-ci rcu i t  cond i tions,  an d  therefore  
wi thou t  a  short-time  wi thstand  cu rren t  rating  accord i ng  to  4 . 3 . 5 . 4 .  

 

 

B  

C i rcu i t-breakers  speci fica l l y  i n tended  for selectivi ty un der short-ci rcu i t  
cond i tions  wi th  respect to  o ther short-ci rcu i t  protective  d evices  i n  
series  on  the  l oad  s id e,  i . e .  wi th  an  i n ten tional  short-time  de lay (wh ich  
may be  ad j ustable ) ,  provid ed  for se lecti vi ty un der short-ci rcu i t  
cond i tions.  Such  ci rcu i t-breakers  have  a  short-time  wi thstand  cu rren t  
ratin g  accord in g  to  4 . 3 . 5 . 4 .  

NOTE  Selectivi ty i s  not  necessari ly  ensured  up  to  the  u l timate  short-
ci rcu i t  b reaking  capaci ty of the  ci rcu i t-breakers  (for example  i n  th e  
case  of operati on  of an  i nstan taneous  re lease)  bu t  at  l east  up  to  the  
val ue  speci fi ed  i n  table  3 .  

NOTE  1  The  power factor or t ime  constan t  associated  wi th  each  va l ue  of rated  short-ci rcu i t  cu rren t  i s  g i ven  i n  
table  1 1  (see  8 . 3 . 2 . 2 . 4  and  8 . 3 . 2 . 2 . 5) .  

NOTE  2  Atten tion  i s  d rawn  to  the  d i fferen t  requ i remen ts  for the  m in imum  requ i red  percen tage  of Ics  for 

u ti l i zation  categori es  A and  B ,  i n  accordance  wi th  tab le  1 .  

NOTE  3  A ci rcu i t-breaker of u ti l i zati on  category A may have  an  i n ten ti ona l  short-time  de lay provided  for 
se lectivi ty under cond i tions  other than  those  of short  ci rcu i t,  wi th  a  short-time  wi thstand  cu rren t  l ess  th an  that  
accord ing  to  tab le  3 .  I n  that  case,  the  tests  i nclude  test  sequence  IV (see  8 . 3 . 6 )  at  the  assigned  short-time  
wi thstand  cu rren t.  

 

4.5  Control  ci rcu its  

4.5. 1  Electrical  control  ci rcu i ts  

Subclause  4 . 5. 1  of Part 1  appl ies,  wi th  the  fo l lowing  add i tion :  

I f the  rated  control  supply  vol tage is  d i fferen t from  that of the  main  ci rcu i t,  i t  i s  recommended  
that i ts  value  be  chosen  from  table  5 .  

Table  5  – Preferred  values  of the  rated  con trol  supply vol tage,   
i f d i fferent from that of the  main  c ircu i t 

d.c.  

V 

Single-phase a.c.  

V 

24  – 48  – 1 1 0  – 1 25  – 220  – 250  24  – 48  – 1 1 0  – 1 27  – 220  – 230  

NOTE  The  manufactu rer shou ld  be  prepared  to  state  the  value  or va l ues  of the  cu rren t  taken  by  
the  con tro l  ci rcu i ts  at  th e  rated  con trol  su pply vo l tage.  
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4.5.2  Ai r-supply  control  ci rcu its  (pneumatic  or electro-pneumatic)  

Subclause  4 . 5. 2  of Part 1  appl ies.  

4.6  Auxi l iary  circu its  

Subclause  4 . 6  of Part 1  appl ies.  

4.7  Releases  

4.7. 1  Types  

1 )  Shunt release;  

2 )  Over-curren t release:  

a)  i nstan taneous;  

b)  defin i te  time delay;  

c)  i nverse  time  delay:  

– i ndependent of previous  l oad ;  

– dependen t on  previous  l oad  ( for example  thermal  type  release) .  

NOTE  1  The  term  "overload  re lease"  i s  u sed  to  i d en ti fy over-cu rren t  re leases  i n tended  for protection  against  
overloads  (see  2 . 4 . 30  of Part  1 ) .  The  term  "short-ci rcu i t  re lease"  i s  u sed  to  i den ti fy over-curren t  re leases  i n tended  
for p rotection  against  short  ci rcu i ts  (see  2 . 1 1 ) .  

NOTE  2  The  term  "ad justab le  re lease"  used  i n  th is  s tandard  a lso  i nclu des  i n terchangeable  re leases.  

3)  Undervol tage release  (for open ing) .  

4)  Other releases.  

4.7.2  Characteristics  

1 )  Shunt release and  undervol tage  re lease  (for open ing) :  

– rated  con trol  ci rcu i t  vo l tage  (Uc) ;  

– kind  of curren t;  

– rated  frequency,  i f a. c.  

2 )  Over-curren t release:  

– rated  curren t ( In ) ;  

–  kind  of curren t;  

– rated  frequency,  i f a. c. ;  

–  curren t setting  (or range of setti ngs) ;  

– time setting  (or range of settings) .  

The  rated  curren t of an  over-current re lease  is  the  value  of current (r.m . s.  i f a . c. )  
correspond ing  to  the  maximum  curren t setting  wh ich  i t shal l  be  capable  of carrying  under the  
test cond i tions  speci fied  i n  8 . 3 . 2 . 5 ,  wi thout the  temperature-rise  exceed ing  the  values  
speci fied  i n  table  7 .  

4.7.3  Current setting  of over-current releases  

For ci rcu i t-breakers  fi tted  wi th  ad j ustable  releases  (see note  2  to  4 . 7 . 1 ,  i tem  2) ) ,  the  curren t 
setting  (or range of curren t-settings,  as  appl icable)  shal l  be  marked  on  the  release or on  i ts  
scale.  The marking  may be  e i ther d i rectl y  i n  amperes,  or as  a  mu l tip le  of the  cu rrent value  
marked  on  the  release.  
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For ci rcu i t-breakers  fi tted  wi th  non-ad j ustable  releases,  the  marking  may be  on  the  ci rcu i t-
breaker.  I f the  operating  characteristics  of the  overload  release  comply wi th  the  requ i rements  
of table  6 ,  i t  wi l l  be  su fficien t to  mark the  ci rcu i t-breaker wi th  i ts  rated  curren t ( In ) .  

I n  the  case  of i nd irect re leases operated  by curren t transformers,  the  marking  may refer e i ther 
to  the  primary cu rren t of the  curren t transformer through  wh ich  they are  suppl ied ,  or to  the  
curren t setti ng  of the  overload  release.  I n  e i ther case,  the  ratio  of the  curren t transformer 
shal l  be  stated .  

Un less  otherwise  speci fied  

– the  operating  value  of overload  releases other than  those of the  thermal  type  is  

i ndependent of the  ambient a i r temperature  wi th in  the  l im i ts  of −5  °C  to  +40  °C;  

– for re leases of the  thermal  type,  the  values  stated  are  for a  reference  temperature  of 
+30  °C  ±2  °C .  The manufacturer shal l  be  prepared  to  state  the  i n fluence of variations  in  
the  ambien t a i r temperature  (see  7 . 2 . 1 . 2 . 4 ,  i tem  b) ) .  

4.7.4  Tripping  time  setting  of over-current releases  

1 )  Defin i te  time-delay over-curren t re leases 

 The  time-delay of such  releases  is  i ndependen t of the  over-current.  The  tripping  time 
setting  shal l  be  stated  as  the  duration  in  seconds of the  open ing  time of the  ci rcu i t-
breaker,  i f the  time-delay  is  not ad justable,  or the  extreme values  of the  open ing  time,  i f 
the  time-delay i s  ad j ustable.  

2 )  I n verse  time-delay over-curren t releases  

 The  time-delay of such  releases  is  dependent on  the  over-curren t.  

 The  time/curren t characteristics  shal l  be  g i ven  i n  the  form  of curves suppl ied  by the  
manufacturer.  These  shal l  i nd icate  how the  open ing  time,  starting  from  the  cold  state,  
varies  wi th  curren t wi th in  the  range of operation  of the  re lease.  The manufacturer shal l  
i nd icate,  by  su i table  means,  the  to lerances appl icable  to  these curves.  

 These curves shal l  be  g i ven  for each  extreme value  of the  curren t setting  and ,  i f the  
time  setting  for a  g i ven  curren t setting  i s  ad j ustable,  i t  i s  recommended  that they be  
g iven  i n  add i tion  for each  extreme value  of the  time setting .  

 NOTE  I t  i s  recommended  that  the  cu rren t  be  p l otted  as  abscissa  and  the  t ime  as  ord i nate,  us i ng  
l ogari thm ic scales.  Fu rthermore,  i n  order to  faci l i tate  the  stu dy of co-ord i nation  of d i fferen t  types  of over-
cu rren t  protection ,  i t  i s  recommended  that  the  cu rren t  be  p l otted  as  mu l tip les  of the  setting  cu rren t  an d  th e  
t ime  i n  seconds  on  the  s tandard  g raph  sheets  deta i led  i n  5 . 6 . 1  of I EC  60269-1  and  i n  fi gu res  4(I ) ,  3 ( I I )  an d  
4(I I )  of I EC  60269-2 -1 .  

4.8  In tegral  fuses  ( in tegral ly  fused  ci rcu it-breakers)  

Subclause  4 . 8  of Part 1  appl ies.  

The manufacturer shal l  provide  the  necessary i n formation .  

4.9  Switch ing  overvoltages  

Subclause  4 . 9  of Part 1  appl ies,  when  a  rated  impu lse  wi thstand  vol tage  Uimp  i s  declared .  

5 Product information  

5.1  Nature of the  in formation  

Subclause  5 . 1  of Part 1  appl ies,  as  far as  appropriate  for a  particu lar design .  

I n  add i tion  the  manufacturer shal l  make avai lable,  upon  request,  i n formation  concern ing  
typical  power l osses  for the  various  frame si zes  (see  2 . 1 . 1 ) .  See  annex G .  
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5.2  Marking  

Each  ci rcu i t-breaker shal l  be  marked  in  a  durable  manner.  

a)  The  fo l lowing  data  shal l  be  marked  on  the  ci rcu i t-breaker i tsel f or on  a  nameplate  or 
nameplates  attached  to  the  ci rcu i t-breaker,  and  l ocated  i n  a  p lace such  that they are  
vis ib le  and  leg ible  when  the  ci rcu i t-breaker i s  i nstal led ;  

•  rated  curren t ( In ) ;  

•  su i tabi l i ty  for i solation ,  i f appl icable,  wi th  the  symbol           ;  

•  i nd ication  of the open  and  closed  posi tions,  wi th         and    respectivel y,  i f symbols  
are  used  (see 7 . 1 . 5 . 1  of Part 1 ) .  

b)  The fo l lowing  data  shal l  a lso  be  marked  external ly  on  the  ci rcu i t-breaker,  as  specified  i n  
i tem  a) ,  except that they need  not be  vis ib le  when  the  ci rcu i t-breaker is  i nstal led ;  

•  manufacturer's  name or trade  mark;  

•  type  designation  or seria l  number;  

•  I EC  60947-2  i f the  manufacturer cla ims  compl iance wi th  th is  standard ;  

•  u ti l i zation  category;  

•  rated  operational  vol tage(s)  Ue  (see  4 . 3. 1 . 1  and ,  where  appl icable,  annex H ) ;  

•  va lue  (or range)  of the  rated  frequency (for example  50  H z) ,  and /or the  i nd ication  
"d . c. "  (or the  symbol             ) ;  

•  rated  service  short-circu i t breaking  capaci ty  ( Ics)  at the  correspond ing  rated  

vol tage  (Ue) ;  

•  rated  u l timate  short-ci rcu i t breaking  capaci ty  ( Icu )  at the  correspond ing  rated  

vol tage  (Ue) ;  

•  rated  short-time wi thstand  current ( Icw) ,  and  associated  short-time delay,  for 

u ti l i zation  category B ;  

•  l i n e  and  l oad  terminals,  u n less  their connection  i s  immaterial ;  

•  neu tral  po le  term inals,  i f appl icable,  by  the  letter N ;  

•  protective  earth  terminal ,  where  appl icable,  by the  symbol     (see  7 . 1 . 9 . 3  of 
Part 1 ) ;  

•  reference temperature  for non-compensated  thermal  releases,  i f d i fferen t from  30  
°C .  

c)  The fo l lowing  data  shal l  e i ther be  marked  on  the  ci rcu i t-breaker as  speci fied  in  i tem  b) ,  
or shal l  be  made  avai lable  i n  the  manufacturer's  publ ished  i n formation :  

•  rated  short-ci rcu i t  making  capaci ty  ( Icm ) ,  i f h i gher than  that speci fied  in  4 . 3 . 5 . 1 ;  

•  rated  i nsu lation  vol tage  (Ui ) ,  i f h i gher than  the  maximum  rated  operational  vo l tage;  

•  rated  impu lse  wi thstand  vol tage  (Uimp) ,  when  declared ;  

•  po l l u tion  degree  i f other than  3 ;  

•  conventional  enclosed  thermal  current ( Ithe)  i f d i fferen t from  the  rated  curren t;  

•  I P  Code,  where  appl icable  (see  Append ix C  of Part 1 ) ;  

•  m in imum  enclosure  s ize  and  venti l ation  data  ( i f any)  to  wh ich  marked  ratings  
appl y;  

•  detai ls  of m in imum  d istance between  ci rcu i t-breaker and  earthed  metal  parts  for 
ci rcu i t-breakers  i n tended  for use  wi thou t enclosures;  

•  su i tabi l i ty  for envi ronmen t A or environment B ,  as  appl icable;  

•  r.m . s.  sensing ,  i f appl icable,  accord ing  to  F. 4 . 1 . 1 .  
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d)  The  fol lowing  data  concern ing  the  open ing  and  closing  devices  of the  ci rcu i t-breaker 
shal l  be  p laced  ei ther on  thei r own  nameplates  or on  the  nameplate  of the  ci rcu i t-
breaker;  alternatively,  i f space avai lable is insufficient,  they shal l  be made avai lable in  the 
manufacturer's  publ ished  i n formation :  

•  rated  control  ci rcu i t vol tage of the  closing  device  (see 7 . 2 . 1 . 2  of Part 1 )  and  rated  
frequency for a. c. ;  

•  rated  con trol  ci rcu i t vol tage  of the  shun t release (see  7 . 2 . 1 . 4  of Part 1 )  and/or of 
the  under-vol tage release (or of the  no-vol tage release)  (see 7 . 2 . 1 . 3  of Part 1 ) ,  
and  rated  frequency for a . c. ;  

•  rated  curren t of i nd irect over-curren t releases;  

•  number and  type of auxi l iary contacts  and  kind  of curren t,  rated  frequency ( i f a. c. )  
and  rated  vol tages of the  auxi l i ary swi tches,  i f d i fferen t from  those of the  main  
ci rcu i t.  

e)  Terminal  marking  

Subclause  7 . 1 . 7 . 4  of Part 1  appl ies  (see  a lso  i tem  b)  above) .  

5.3  Instructions  for instal lation ,  operation  and  maintenance 

Subclause  5 . 3  of Part 1  appl ies.  

6 Normal  service,  mounting  and  transport conditions  

Clause  6  of Part 1  appl ies  wi th  the  fo l lowing  add i tion :  

Pollution degree  (see  6 . 1 . 3 . 2  of Part 1 )  

Un less  otherwise  stated  by the  manufacturer,  a  ci rcu i t-breaker is  i n tended  for i nstal lation  
under environmen tal  cond i tions  of pol lu tion  degree 3 .  

7 Constructional  and  performance requirements  

7.1  Constructional  requ irements  

Subclause 7 . 1  of I EC  60947-1  appl ies  except that the  text of 7 . 1 . 1 . 1  i s  replaced  by the  
fol lowing :  

Parts  of insu lati ng  materials  wh ich  m ight be  exposed  to  thermal  stresses  due  to  e lectrical  
effects  and  the  deterioration  of wh ich  m igh t impair the  safety of the  equ ipment shal l  not be  
adversel y  affected  by abnormal  heat and  fi re.  

Tests on  equ ipment shal l  be made by the g low-wire tests of I EC 60695-2-1 /0,  I EC 60695-2-1 /1 ,  
I EC 60695-2-1 /2  and  I EC 60695-2-1 /3.  

Parts  of i nsu lating  materials  necessary to  retain  i n  posi tion  cu rren t-carrying  parts  of the  main  
ci rcu i t i n  service  shal l  conform  to  the  g low-wire  test of 8 . 2 . 1 . 1 . 1  of I EC  60947-1 ,  at a  
temperature  of 960  °C.  

Parts  of insu lating  materials  other than  those specified  in  the previous paragraph  shal l  conform to 
the requ irements of the g low-wire tests of 8. 2 . 1 . 1 . 1  of I EC 60947-1  at a  temperature of 650  °C.  
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7.1 . 1  Withdrawable  ci rcu it-breakers  

I n  the  d isconnected  posi tion ,  the  isolati ng  contacts  of the  main  ci rcu i t and ,  where  appl icable,  
auxi l i ary ci rcu i ts  of wi thd rawable  ci rcu i t-breakers  shal l  have isolating  d istances wh ich  comply  
wi th  the  requ i rements  specified  for the  i solating  function ,  taking  accoun t of manufacturing  
to lerances and  changes  i n  d imensions  due  to  wear.  

The wi thdrawable  mechan ism  shal l  be  fi tted  wi th  a  rel iable  i nd icating  device  wh ich  i nd icates  
unambiguousl y  the  posi tions  of the  isolating  con tacts.  

The wi thd rawable  mechan ism  shal l  be  fi tted  wi th  i n terlocks wh ich  on l y  permi t the  isolating  
con tacts  to  be  separated  or re-closed  when  the  main  con tacts  of the  ci rcu i t-breaker are  open .  

I n  add i tion ,  the  wi thdrawable  mechan ism  shal l  be  fi tted  wi th  i n terlocks  wh ich  on l y permi t the  
main  contacts  to  be  closed  

– when  the  isolating  con tacts  are  fu l l y  closed ,  or 

– when  the  speci fied  i solating  d istance is  ach ieved  between  the  fixed  and  moving  parts  of 
the  isolating  contacts  (d i sconnected  posi tion ) .  

When  the  ci rcu i t-breaker i s  i n  the  d isconnected  posi tion ,  means  shal l  be  provided  to  ensure  
that the  speci fied  isolating  d istances between  the  iso lating  con tacts  cannot be  i nadvertentl y  
reduced .  

7.1 .2  Addi tional  requ irements  for ci rcu it-breakers  su itable  for i solation  

For add i tional  requ i rements  concern ing  performance,  see  7 . 2 . 7 .  

Subclause  7 . 1 . 6  of Part 1  appl ies  wi th  the  fol lowing  add i tion :  

NOTE  I f the  tripped  posi tion  i s  not  the  i n d icated  open  posi tion ,  i t  shou l d  be  clearly i den ti fi ed .  

The  i n d icated  open  posi tion  i s  the  on l y posi tion  i n  wh ich  th e  speci fied  i sol atin g  d istance  between  th e  con tacts  i s  
ensured .  

7.1 .3  Clearances  and  creepage d istances  

For ci rcu i t-breakers  for wh ich  the  manufacturer has  declared  a  va lue  of rated  impu lse  
wi thstand  vol tage (Uimp) ,  m in imum  values are  g iven  i n  tables  1 3  and  1 5  of Part 1 .  

For ci rcu i t-breakers  for wh ich  the  manufacturer has  not declared  a  value  of Uimp ,  g u idance for 

m in imum  values is  g i ven  i n  annex D.  

7.1 .4  Requirements  for the  safety  of the  operator 

There  shal l  be  no  path  or open ing  wh ich  a l l ows i ncandescent particles  to  be  d ischarged  from  
the  area  of the  manual  operating  means.  

Compl iance  is  checked  by the  provis ions  of 8 . 3 . 2 . 6. 1 ,  i tem  b) .  

7.1 .5  List  of construction  breaks  

Circu i t-breakers  of a  g i ven  frame size  are  considered  to  have a  construction  break (see 2 . 1 . 2)  
i f an y one  of the  fol lowing  features  are  not the  same:  

−  materia l ,  fin ish  and  d imensions  of i n ternal  current-carrying  parts,  admi tting ,  however,  
the  variations  l isted  in  a) ,  b)  and  c)  below;  

−  s i ze,  material ,  configuration  and  method  of attachment of the  main  contacts;  

−  an y i n tegral  manual  operating  mechan ism,  i ts  materials  and  ph ysical  characteristics;  
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−  mou ld ing  and  insu lati ng  materials ;  

−  the  princip le  of operation ,  materials  and  construction  of the  arc extinction  device;  

−  the  basic design  of the  over-curren t tripping  devices,  admi tti ng ,  however,  the  variations  
detai led  i n  a) ,  b)  and  c)  below.  

Variations  i n  the  fol lowing  do  not consti tu te  a  construction  break:  

a)  d imensions  of terminals ,  provided  that creepage and  clearance d istances are  not  
reduced ;  

b)  i n  the  case of thermal  and  magnetic re leases those d imensions  and  materials  of the  
re lease components  wh ich  determine the  curren t rati ng ;  

c)  secondary wind ings  of cu rrent transformer operated  releases;  

d )  external  operating  means,  add i tional  to  the  i n tegral  operating  means.  

7.1 .6  Addi tional  requ irements  for ci rcu it-breakers  provided  with  a  neutral  pole  

Subclause  7 . 1 . 8  of I EC  60947-1  appl ies  wi th  the  fo l lowing  add i tion :  

I f a  pole  wi th  an  appropriate  making  and  breaking  capaci ty i s  used  as  a  neu tral  pole,  then  a l l  
poles,  includ ing  the  neutral  po le,  may operate  substantia l l y  together.  

7.2  Performance  requirements  

7.2. 1  Operating  cond itions  

7.2. 1 .1  Closing  

For a  ci rcu i t-breaker to  be  closed  safel y  on  to  the  making  current correspond ing  to  i ts  rated  
short-ci rcu i t making  capaci ty,  i t  i s  essen tial  that i t  shou ld  be  operated  wi th  the  same speed  
and  the  same fi rmness  as  during  the  type  test for proving  the  short-ci rcu i t  making  capaci ty.  

7.2. 1 .1 .1  Dependent manual  closing  

For a  ci rcu i t-breaker having  a  dependent manual  closing  mechan ism,  i t  i s  not possib le  to  
assign  a  short-circu i t making  capaci ty  rati ng  i rrespective  of the  cond i tions  of mechan ical  
operation .  

Such  a  ci rcu i t-breaker shou ld  not be  used  i n  ci rcu i ts  having  a  prospective  peak making  
curren t exceed ing  1 0  kA.  

However,  th is  does  not appl y i n  the  case of a  ci rcu i t-breaker having  a  dependen t manual  
closing  mechan ism  and  i ncorporating  an  in tegral  fast-acting  open ing  release  wh ich  causes  
the  ci rcu i t-breaker to  break safel y,  i rrespective  of the  speed  and  fi rmness wi th  wh ich  i t i s  
closed  on  to  prospective  peak curren ts  exceed ing  1 0  kA;  i n  th is  case,  a  rated  short-ci rcu i t  
making  capaci ty can  be  assigned .  

7.2. 1 .1 .2  Independent manual  closing  

A ci rcu i t-breaker having  an  independent manual  closing  mechan ism  can  be  assigned  a  short-
ci rcu i t making  capaci ty  rati ng  i rrespective  of the  cond i tions  of mechan ical  operation .  

7.2. 1 .1 .3  Dependent power closing  

The power-operated  closing  mechan ism,  i nclud ing  i n termed iate  con trol  relays  where  
necessary,  shal l  be  capable  of securing  the  closing  of the  ci rcu i t-breaker i n  any cond i tion  
between  no-load  and  i ts  rated  making  capaci ty,  when  the  suppl y  vol tage,  measured  during  th e  
closing  operation ,  remains  between  the  l im i ts  of 1 1 0  %  and  85  %  of the  rated  con trol  suppl y  
vol tage,  and ,  when  a. c. ,  at  the  rated  frequency.  
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At 1 1 0  %  of the  rated  control  suppl y vol tage,  the  closing  operation  performed  on  no-load  shal l  
not cause  any damage to  the  ci rcu i t-breaker.  

At 85  %  of the  rated  con trol  suppl y  vol tage,  the  closing  operation  shal l  be  performed  when  the  
curren t establ ished  by the  ci rcu i t-breaker i s  equal  to  i ts  rated  making  capaci ty wi th in  the  l im i ts  
a l lowed  by the  operation  of i ts  re lays  or releases  and ,  i f a  maximum  time l im i t i s  stated  for the  
closing  operation ,  i n  a  time not exceed ing  th is  maximum  time l im i t.  

7.2. 1 .1 .4  Independent power closing  

A ci rcu i t-breaker having  an  independent power closing  operation  can  be  assigned  a  rated  
short-ci rcu i t making  capaci ty  i rrespective  of the  cond i tions  of power closing .  

Means for charg ing  the  operating  mechan ism,  as  wel l  as  the  closing  control  components ,  
shal l  be  capable  of operating  i n  accordance  wi th  the  manufacturer's  speci fi cation .  

7.2. 1 .1 .5  Stored  energy closing  

Th is  type  of closing  mechan ism  shal l  be  capable  of ensu ring  closing  of the  ci rcu i t-breaker in  
any cond i tion  between  no-load  and  i ts  rated  making  capaci ty.  

When  the  stored  energy is  reta ined  wi th in  the  ci rcu i t-breaker,  a  device  shal l  be  provided  
wh ich  i nd icates  when  the  storing  mechan ism  is  fu l l y  charged .  

Means for charg ing  the  operating  mechan ism,  as  wel l  as  the  closing  control  components ,  
shal l  be  capable  of operating  when  the  auxi l iary suppl y vol tage is  between  85  %  and  1 1 0  %  of 
the  rated  control  suppl y  vol tage.  

I t  shal l  not be  possible  for the  moving  contacts  to  move from  the  open  posi tion  un less  the  
charge is  sufficien t for satisfactory completion  of the  closing  operation .  

When  the  energy storing  mechan ism  is  manual l y operated ,  the  d i rection  of operation  shal l  be  
i nd icated .  

Th is  l ast requ iremen t does not appl y to  ci rcu i t-breakers  wi th  an  i ndependen t manual  closing  
operation .  

7.2. 1 .2  Open ing  

7.2. 1 .2 .1  General  

Circu i t-breakers  wh ich  open  au tomatical l y  shal l  be  trip-free and ,  un less  otherwise  agreed  
between  manufacturer and  user,  shal l  h ave thei r energy for the  tripping  operation  stored  prior 
to  the  completion  of the  closing  operation .  

7.2. 1 .2 .2  Open ing  by  undervoltage releases  

Subclause  7 . 2 . 1 . 3  of Part 1  appl ies.  

7.2. 1 .2 .3  Open ing  by  shunt releases  

Subclause  7 . 2 . 1 . 4  of Part 1  appl ies.  
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7.2. 1 .2 .4  Open ing  by  over-current releases  

a)  Open ing  under short-ci rcu i t  cond i tions  

 The  short-ci rcu i t release  shal l  cause tripping  of the  ci rcu i t-breaker wi th  an  accuracy of 
±20  %  of the  tripping  cu rrent value  of the  curren t setti ng  for a l l  values  of the  curren t 
setting  of the  short-circu i t cu rren t re lease.  

 Where necessary for over-curren t co-ord ination  (see  2 . 1 7) ,  the  manufacturer shal l  
provide  i n formation  (usual l y  curves)  showing  

– maximum  cut-off ( let-through)  peak curren t (see  2 . 5 . 1 9  of Part 1 )  as  a  function  of 
prospective  curren t (r.m . s.  symmetrical ) ;  

–  I 2t characteristics  (see 2 . 1 8)  for ci rcu i t-breakers  of u ti l i zation  category A and ,  i f 
appl icable,  B  for ci rcu i t-breakers  wi th  i nstan taneous  override  (see note  to  8 . 3 . 5) .  

 Conformi ty  wi th  th is  i n formation  may be  checked  during  the  relevant type  tests  in  test  
sequences  I I  and  I I I  (see  8 . 3 . 4  and  8 . 3 . 5) .  

 NOTE  I t  may be  possib l e  to  provi de  other forms  of data  to  veri fy co-ord in ation  characteristics  of ci rcu i t-
breakers ,  for example,  tests  on  combinations  of short-ci rcu i t  p rotecti ve  d evices.  

b)  Open ing  under overload  cond i tions  

1 )  I nstan taneous or defin i te  time-delay operation  

 The  release  shal l  cause  tripping  of the  ci rcu i t-breaker wi th  an  accuracy of ±1 0  %  of the  
tripping  curren t value  of the  current setting  for a l l  values  of current setting  of th e  
overload  release.  

2 )  I n verse time-delay operation  

Conven tional  values  for i nverse  time-delay operation  are  g iven  i n  table  6 .  

 At  the  reference temperature  (see 4 . 7 . 3)  and  at 1 , 05  times  the  current setting  (see  
2 . 4. 37  of Part 1 ) ,  i . e .  wi th  the  conven tional  non-tripping  curren t (see 2 . 5. 30  of Part 1 ) ,  
the  open ing  re lease being  energ ized  on  a l l  phase  poles,  tripping  shal l  not occur in  l ess  
than  the  conven tional  time  (see 2 . 5 . 30  of Part 1 )  from  the  cold  state,  i . e .  wi th  the  ci rcu i t-
breaker at the  reference  temperature.  

 Moreover,  when  at the  end  of the  conventional  time the  value  of current i s  immed iatel y  
ra ised  to  1 , 30  times  the  curren t setting ,  i . e .  wi th  the  conventional  tripping  curren t (see  
2 . 5. 31  of Part 1 ) ,  tripping  shal l  then  occu r i n  l ess  than  the  conventional  time l ater.  

NOTE  The  reference  temperatu re  i s  the  ambien t  a i r temperatu re  on  wh ich  the  t ime-curren t  characteristic of the  
ci rcu i t-breaker i s  based .  

 

Table  6  – Characteristics  of the  open ing  operation  of i nverse  time-delay over-curren t 
open ing  releases  at the  reference  temperature  

Al l  poles  l oaded  Conventional  time 

Conventional  non-tripping  
current 

Conventional  tripping  current h  

1 , 05  times  cu rren t  setting  1 , 30  times  cu rren t  setting  2*  

*  1  h our when  I
n
 ≤  63  A 

 

I f a  re lease  is  declared  by the  manufacturer as  substan tial l y  i n dependen t of ambien t  
temperature,  the  curren t va lues  of table  6  shal l  appl y wi th in  the  temperature  band  declared  by  
the  manufactu rer,  wi th in  a  to lerance  of 0 , 3  %/K.  

The wid th  of the  temperature  band  shal l  be  at l east 1 0  K on  e i ther s i de  of the  reference  
temperature.  
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7.2.2  Temperature-rise  

7.2.2 .1  Temperature-rise  l imits  

The temperature-rises  of the  several  parts  of a  ci rcu i t-breaker,  measured  under the  cond i tions  
speci fied  i n  8 . 3 . 2 . 5 ,  shal l  not exceed  the  l im i ting  values  stated  i n  table  7 ,  during  the  tests  
made  i n  accordance  wi th  8 . 3 . 3 . 6.  The  temperatu re-rises  of the  terminals  shal l  not exceed  the  
l im i ting  values  stated  i n  table  7  during  the  tests  made  i n  accordance wi th  8 . 3 . 4 . 3  and  8 . 3 . 6. 3.  

7.2.2.2  Ambient ai r temperature 

The temperature-rise  l im i ts  g i ven  in  table  7  are  appl icable  on l y i f the  ambient ai r temperature  
remains  wi th in  the  l im i ts  g i ven  i n  6 . 1 . 1  of Part 1 .  

7.2.2.3  Main  ci rcu it  

The main  ci rcu i t of a  ci rcu i t-breaker,  i nclud ing  the  over-current releases wh ich  may be  
associated  wi th  i t,  shal l  be  capable  of carrying  the  conven tional  thermal  curren t ( Ith  or Ithe ,  as  

appl icable,  see  4 . 3 . 2 . 1  and  4 . 3. 2 . 2)  wi thout the  temperature-rises  exceed ing  the  l im i ts  
specified  i n  table  7 .  

7.2.2 .4  Control  ci rcu its  

The control  ci rcu i ts,  i nclud ing  con trol  ci rcu i t devices,  used  for the  closing  and  open ing  
operations  of a  ci rcu i t-breaker,  shal l  permi t the  rated  du ty,  as  speci fied  i n  4 . 3 . 4 ,  and  a lso  the  
temperature-rise  tests  under the  test cond i tions  speci fied  in  8 . 3 . 2 . 5 ,  to  be  made wi thout the  
temperature  rises  exceed ing  the  l im i ts  speci fied  in  table  7 .  

The  requ iremen ts  of th is  subclause  shal l  be  veri fied  on  a  new ci rcu i t-breaker.  Al ternativel y,  at  
the  d iscretion  of the  manufacturer,  the  veri fication  may be  made during  the  temperature-rise  
test of 8 . 3 . 3. 6.  

7.2.2 .5  Auxi l iary  circu its  

Auxi l i ary ci rcu i ts,  i nclud ing  auxi l i ary devices,  shal l  be  capable  of carrying  thei r conven tional  
thermal  curren t wi thou t the  temperature-rises  exceed ing  the  l im i ts  speci fied  in  table  7 ,  when  
tested  i n  accordance wi th  8 . 3 . 2 . 5 .  

Table  7  – Temperature-rise  l imits  for terminals  and  accessible  parts  

Description  of part *  Temperature-ri se  l im i ts  **  

K  

 
– Term inals  for external  connections  
 
– Manual  operatin g  means:  
   metal l ic 
   n on -metal l ic 
 
– Parts  i n tended  to  be  touched  bu t  not  h and -held :  
   metal l ic 
   n on -metal l ic 
 
– Parts  wh ich  need  n ot  be  touched  for n ormal  operation :  
   metal l ic 
   n on -metal l ic 
 

 
80  
 
 

25  
35  
 
 

40  
50  
 
 

50  
60  

*  No  va l ue  i s  speci fi ed  for parts  other than  those  l i sted  bu t  n o  damage  shou ld  be  caused  to  ad j acen t  parts  of 
i nsu lati ng  materia ls .  

**  The  temperatu re-rise  l im i ts  speci fied  are  not  i n tended  to  app ly to  a  new sample ,  bu t  are  th ose  appl icable  to  
the  temperatu re-rise  veri fications  du ri ng  the  appropriate  test  sequences  speci fied  i n  clause  8 .  
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7.2.3  Dielectric  properties   

I f the  manufacturer has  declared  a  value  of rated  impu lse  wi thstand  vol tage (Uimp) ,  the  

requ i rements  of 7 . 2 . 3  of Part 1  appl y and  the  ci rcu i t-breaker shal l  satisfy the  d ie lectric tests  
specified  i n  8 . 3 . 3 . 4  of Part 1 .  

I f n o  value  of rated  impu lse  wi thstand  vol tage has  been  declared ,  and  for the  veri fications  of 
d ie lectric wi thstand  made  during  test sequences,  the  ci rcu i t-breaker shal l  satisfy the  d ie lectric  
tests  speci fied  i n  8 . 3 . 3. 2 . 1 ,  8 . 3 . 3 . 2 . 2 ,  8 . 3 . 3 . 2 . 3  and  8 . 3 . 3 . 2 . 4.  

7.2.4  Abi l i ty  to  make and  break under no load ,  normal  load  and  overload  conditions  

7.2.4.1  Overload  performance  

Th is  requ i rement appl ies  to  ci rcu i t-breakers  of rated  curren t up  to  and  i nclud ing  630  A.  

The  ci rcu i t-breaker shal l  be  capable  of carrying  ou t the  number of operating  cycles wi th  
curren t i n  the  main  ci rcu i t exceed ing  i ts  rated  curren t,  under the  test cond i tions  accord ing  to  
8 . 3 . 3 . 4 .  

Each  operating  cycle  consists  of a  making  operation  fo l lowed  by a  breaking  operation .  

7.2.4.2  Operational  performance capabi l i ty  

Subclause  7 . 2 . 4. 2  of Part 1  appl ies  wi th  the  fo l lowing  add i tions:   

The  ci rcu i t-breaker shal l  be  capable  of meeting  the  requ i rements  of table  8 :  

– for the  test of operational  performance wi thou t cu rrent i n  the  main  ci rcu i t under the  test 
cond i tions  specified  i n  8 . 3 . 3. 3 . 3 ;  

– for the  test of operational  performance wi th  curren t i n  the  main  ci rcu i t u nder the test 
cond i tions  specified  i n  8 . 3 . 3. 3 . 4 .  

Each  operating  cycle  consists  of,  e i ther a  closing  operation  fol lowed  by an  open ing  operation  
( test of operational  performance wi thout current) ,  or a  making  operation  fo l lowed  by a  
breaking  operation  ( test of operational  performance wi th  curren t) .  

Table  8  – Number of operating  cycles  

1  2  3  4  5  

Rated  current *  Number of operating   Number of operating  cycles  

A cycl es  per hour **  Wi thout current Wi th  current ***  Total  

     In  ≤   1 00  

   1 00  <  In  ≤   3 1 5  

   31 5  <  In  ≤   630  

   630  <  In  ≤  2  500  

2  500  <  In  

1 20  

1 20  

60  

20  

1 0  

 8  500  

 7  000  

 4  000  

 2  500  

 1  500  

 1  500  

 1  000  

 1  000  

    500  

    500  

 1 0  000  

  8  000  

  5  000  

  3  000  

  2  000  

*  Th is  means  the  maximum  rated  cu rren t  for a  g i ven  frame  s ize .  

**  Column  2  g i ves  th e  m in imum  operati ng  rate .  Th is  rate  may be  i ncreased  wi th  the  consen t  of the  
manufactu rer;  i n  th is  case  th e  rate  used  shal l  be  stated  i n  the  test  report.  

***  Du ring  each  operati ng  cycle,  th e  ci rcu i t-breaker shal l  remain  closed  for a  su fficien t  t ime  to  en su re  th at  the  
fu l l  cu rren t  i s  establ ished ,  bu t  not  exceed ing  2  s .  
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7.2.5  Abi l i ty  to  make and  break under short-circu it  conditions  

Subclause  7 . 2 . 5  of Part 1  appl ies  wi th  the  fo l lowing  ampl i fications:  

The rated  short-circu i t  making  capaci ty shal l  be  in  accordance wi th  4 . 3 . 5 . 1  and  4 . 3 . 5. 3.  

The  rated  short-ci rcu i t  breaking  capaci ty  shal l  be  i n  accordance  wi th  4 . 3 . 5. 2 .  

The  rated  short-time wi thstand  curren t shal l  be  i n  accordance  wi th  4 . 3 . 5 . 4.  

NOTE  l t  i s  the  manu factu rer' s  responsibi l i ty  to  ensu re  that  the  tripp in g  characteristic of the  ci rcu i t-breaker i s  
compatib le  wi th  the  capabi l i ty  of the  ci rcu i t-breaker to  wi thstand  the  i n heren t  thermal  and  e l ectrodynamic stresses.  

7.2.6  Vacant 

 

7.2.7  Addi tional  requ irements  for ci rcu it-breakers  su itable  for i solation  

Circu i t-breakers  su i table  for isolation  shal l  comply wi th  the  tests  of 8 . 3 . 3 . 2 ,  8 . 3 . 3 . 5,  8 . 3 . 3 . 9 ,  
8 . 3 . 4 . 3 ,  8 . 3 . 5 . 3  and  8 . 3 . 7 . 7 ,  as  appl icable.  

7.2.8  Specific  requirements  for in tegral ly  fused  ci rcu it-breakers  

NOTE  For th e  co-ord in ation  between  ci rcu i t-breakers  and  separate  fuses  associated  i n  the  same  ci rcu i t,  see  
7 . 2 . 9 .  

An  in tegral l y  fused  ci rcu i t-breaker shal l  comply wi th  th is  standard  in  a l l  respects  up  to  the  
rated  u l timate  short-ci rcu i t breaking  capaci ty.  I n  particu lar,  i t  shal l  meet the  requ i remen ts  of 
test sequence  V (see  8 . 3 . 7) .  

The  ci rcu i t-breaker shal l  function ,  wi thou t causing  the  fuses  to  operate,  at  the  occurrence of 
over-curren ts  not exceed ing  the  selectivi ty  l im i t  cu rrent Is  d eclared  by the  manufacturer.  

For a l l  over-curren ts  up  to  and  includ ing  the  rated  u l timate  short-ci rcu i t  breaking  capaci ty 
assigned  to  the  composi te  un i t,  the  ci rcu i t-breaker shal l  open  when  one  or more  fuses operate  
( i n  order to  preven t si ng le-phasing) .  I f the  ci rcu i t-breaker i s  stated  by the  manufacturer to  be  
wi th  l ock-ou t device  preven ting  closing  (see 2 . 1 4) ,  i t  shal l  n ot be  possible  to  reclose the  
ci rcu i t-breaker un ti l  e i ther the  mel ted  fuse-l inks  or any m issing  fuse-l inks  have been  replaced  
or the  l ock-out means  has  been  reset.  

7.2.9  Coordination  between  a  circu it-breaker and  another short-ci rcu it 
protective device 

For the  coord ination  between  a  ci rcu i t-breaker and  another short-ci rcu i t protective  device,  see  
annex A.  

7.3  Electromagnetic  compatibi l i ty  (EMC)  

NOTE  An  i ndex of the  re levan t  requ i rements  and  tests  i s  g i ven  i n  annex J .  

7.3. 1  General  

NOTE  Subclause  7 . 3 . 1  of I EC  60947-1  i s  presen tly  u nder revis ion .  I n  particu lar,  en vi ronmen ts  1  and  2  wi l l  be  
referred  to  as  envi ronments  B  and  A respective ly,  to  be  i n  l i n e  wi th  CISPR.  Th is  has  been  taken  i n to  consideration  
i n  th is  amendment.  

Two sets  of envi ronmen tal  cond i tions  are  considered  and  are  referred  to  as  fo l l ows:  

a)  envi ronment A;  

b)  envi ronment B.  
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Envi ronment A:  re lates  to  low-vol tage non-publ ic  or i ndustria l  networks/locations/instal lations  
i nclud ing  h igh l y d isturbing  sources.  

NOTE  1  Envi ronment  A corresponds  to  equ i pment  class  A i n  CISPR 1 1  and  CISPR 22 .  

NOTE  2  Envi ronment  A equ i pmen t can  cause  e lectromagneti c d istu rbances  when  i nsta l led  i n  envi ronmen t B .  

Envi ronment B :  relates  to  low-vol tage publ ic networks  such  as  domestic,  commercial  and  l i g h t  
i ndustria l  l ocations/instal lations.  H igh l y d isturbing  sources such  as  arc welders  are  not  
covered  by th i s  envi ronment.  

NOTE  3  Envi ronment  B  corresponds  to  equ i pment  class  B  i n  CISPR 1 1  and  CISPR 22 .  

NOTE  4  Envi ronment  B  equ i pmen t wi l l  n ot  cause  e lectromagnetic d istu rbances  when  i nsta l l ed  i n  en vi ronmen t A.  

7.3.2  Immunity  

Circu i t-breakers  shal l  have  satisfactory immun i ty to  e lectromagnetic  d isturbances.  

For the  purpose of th is  standard ,  immun i ty  to  power frequency e lectromagnetic fi e lds  i s  
considered  covered  by the  relevant tests  of 8 . 3  wh ich  need  not be  repeated  (e. g .  overload  
and  short-ci rcu i t tests) .  

7.3.2.1  Ci rcu it-breakers  not incorporating  electron ic  ci rcu its  

Subclause  7 . 3. 2 . 1  of part 1  appl ies.  

NOTE  The  need  for requ i remen ts  for h ig h l y sens i ti ve  re l eases  for ci rcu i t-breakers  accord ing  to  annex B  not  
associated  wi th  e l ectron ic ci rcu i ts  i s  under consideration .  

7.3.2.2  Ci rcu it-breakers  incorporating  electron ic  ci rcu its  

Subclause  7 . 3. 2 . 2  of part 1  appl ies  wi th  the  fo l lowing  add i tion :  

Annex B  covers  the  immun i ty test requ iremen ts  for CBRs.  

Annex F  covers  the  immun i ty test requ irements  for ci rcu i t-breakers  wi th  e lectron ic overcurren t 
protection .  

I n  a l l  other cases  tests  shal l  be  made  in  accordance wi th  8 . 3 . 9 .  

7.3.3  Emission  

7.3.3 .1  Ci rcu it-breakers  not incorporating  electron ic  ci rcu its  

Subclause  7 . 3. 3. 1  of part 1  appl ies.  

7.3.3.2  Ci rcu it-breakers  incorporating  electron ic  ci rcu its  

Subclause  7 . 3. 3. 2  of part 1  appl ies,  bu t is  ampl i fied  as  fol lows:  

7.3.3.2 .1  Circu it-breakers  incorporating  electron ic  ci rcu its  not includ ing  osci l lators  
operating  for extended  periods  

NOTE  An  extended  period  i s  a  period  g reater th an  40  ms.  

These ci rcu i t-breakers  do  not generate  con tinuous d isturbances  and  on ly  generate  transien t 
d isturbances during  swi tch ing .  The frequency and  the  consequences  of these transien t 
d isturbances are  considered  as  part of the  normal  e lectromagnetic envi ronment of l ow-vol tage  
i nstal lations  and  no  measurements  are  necessary.  
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7.3.3.2 .2  Circu it-breakers  incorporating  electron ic  ci rcu its  includ ing  osci l lators  
operating  for extended  periods  

Annex B  detai ls  the  emission  requ i rements  and  tests  for CBRs.  

Annex F  detai ls  the  emission  requ i rements  and  tests  for ci rcu i t-breakers  wi th  e lectron ic 
overcurrent protection .  

8 Tests  

8.1  Kind  of tests  

Subclause  8 . 1  of Part 1  appl ies,  wi th  the  fol lowing  add i tions:  

8.1 . 1   The  tests  to  veri fy the  characteristics  of ci rcu i t-breakers  are:  

– type  tests  (see 8 . 3) ;  

– rou tine  or sampl ing  tests  (see  8 . 4) .  

8.1 .2   Type  tests  i nclude the  fol lowing  tests:  

Test Subclause 

Temperatu re-rise  

Tripp ing  l im i ts  and  characterist ics  

Die lectric properties  

Operational  performance  capabi l i ty  

Overload  performance  (where  appl icable)  

Short-ci rcu i t  breaking  capaci ties  

Short-time  wi thstand  cu rren t  (where  appl icable)  

Performance  of i n tegra l ly  fused  ci rcu i t-breakers  

8 . 3 . 2 . 5  

8 . 3 . 3 . 1  

8 . 3 . 3 . 2  

8 . 3 . 3 . 3  

8 . 3 . 3 . 4  

8 . 3 . 4  and  8 . 3 . 5  

8 . 3 . 6  

8 . 3 . 7  

 
Type tests  shal l  be  carried  ou t by the  manufacturer,  i n  h is  workshop  or at any su i table  
laboratory of h is  choice.  

8.1 .3   Rou tine  or sampl ing  tests  i nclude the  fo l lowing  tests:  

Test Subclause 

Mechan ica l  operation  

Cal i bration  of re l eases  

Die l ectric wi thstand  

8 . 4 . 1  

8 . 4 . 2  

8 . 4 . 3  

NOTE  Sampl ing  tests  for cl earance  veri fication  accord ing  to  8 . 3 . 3 . 4 . 3  of 
Part  1  a re  u nder consideration .  

 

8.2  Compliance with  constructional  requirements  

Subclause  8 . 2  of Part 1  appl ies  (see however note  of 7 . 1 ) .  

8.3  Type tests  

I n  order to  avoid  repeti ti on  of i dentical  tests  appl icable  to  the  various  test sequences,  the  
general  test cond i tions  have  been  g rouped  together at the  beg inn ing  of th is  subclause under 
th ree head ings:  

– test cond i tions  appl icable  to  a l l  sequences  (8 . 3. 2 . 1  to  8 . 3 . 2 . 4) ;  

– test cond i tions  appl icable  to  temperature-rise  tests  (8 . 3 . 2 . 5) ;  

– test cond i tions  appl icable  to  short-circu i t  tests  (8 . 3 . 2 . 6) .  
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Wherever appropriate,  these general  test cond i tions  refer back to,  or are  based  on ,  the  
general  ru les  of Part 1 .  

Each  test sequence refers back to  the general  test cond itions appl icable.  Th is  requ ires the use of 
cross-references,  but enables each  test sequence to  be presented  in  a  much  simpl ified  form.  

Throughou t th is  clause  the  term  " test"  has  been  used  for every test to  be  made;  "veri fication "  
shou ld  be  i n terpreted  as  " test for the  veri fication "  and  has  been  used  where  i t  i s  i n tended  to  
veri fy the  cond i tion  of the  ci rcu i t-breaker fol lowing  an  earl ier test i n  a  test sequence whereby 
i t  may have been  adversel y affected .  

I n  order to  faci l i tate  locating  a  particu lar test cond i tion  or test,  an  a lphabetical  i ndex is  g iven  
i n  8 . 3 . 1 ,  using  the  terms most l ikel y to  be  used  (not necessari l y  the  exact terms appearing  i n  
the  relevant subclause  head ing ) .  

8.3. 1  Test sequences  

Type tests  are  g rouped  together i n  a  number of sequences,  as  shown  i n  table  9 .  

For each  sequence,  tests  shal l  be  made i n  the  order l i sted .  

With  reference  to  8 . 1 . 1  of Part 1 ,  the  fol lowing  tests  of test sequence I  (see  8 . 3. 3)  may be  
omi tted  from  the  sequence and  made on  separate  samples:  

−  test of d ie lectric properties  (8 . 3 . 3 . 2 ) ;  

−  test of undervol tage re leases of 8 . 3 . 3 . 3. 2  ( i tem  c)  and  8 . 3 . 3. 3. 3 ,  to  veri fy the  
requ i rements  of 7 . 2 . 1 . 3  of Part 1 ;  

−  test of shun t trip  releases  of 8 . 3 . 3. 3. 2  ( i tem  d )  and  8 . 3. 3. 3 . 3 ,  to  veri fy the  requ irements  
of 7 . 2 . 1 . 4  of Part 1 ;  

−  add i tional  tests  for operational  capabi l i ty  wi thout curren t for wi thdrawable  ci rcu i t-
breakers  (8 . 3 . 3. 3. 5) .  

The  appl icabi l i ty  of test sequences accord ing  to  the  re lationsh ip  between  Ics ,  Icu  and  Icw  i s  

g i ven  i n  table  9a.  
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Alphabetical  i ndex of tests  

General  test condi tions  Subclause 

Arrangement  of ci rcu i t-breakers,  general  

Arrangement  of ci rcu i t-breakers  for short-ci rcu i t  tests  

Frequency 

Power factor 

Records  ( i n terpretation  of)  

Recovery vol tage  

Short-ci rcu i t  test  ci rcu i ts  

Short-ci rcu i t  test  procedure  

Temperatu re-rise  test  

Time  constan t  

To lerances  

 8 . 3 . 2 . 1  

 8 . 3 . 2 . 6 . 1  

 8 . 3 . 2 . 2 . 3  

 8 . 3 . 2 . 2 . 4  

 8 . 3 . 2 . 6 . 6  

 8 . 3 . 2 . 2 . 6  

 8 . 3 . 2 . 6 . 2  

 8 . 3 . 2 . 6 . 4  

 8 . 3 . 2 . 5  

 8 . 3 . 2 . 2 . 5  

 8 . 3 . 2 . 2 . 2  

Tests  
(for overal l  schema of test sequences,  see table  9 )  

Subclause 

Diel ectric properties  8 . 3 . 3 . 2  

D ie lectric wi thstand  (veri ficati on )  8 . 3 . 3 . 5  – 8 . 3 . 4 . 3  – 8 . 3 . 5 . 3  –  

8 . 3 . 6 . 5  – 8 . 3 . 7 . 3  −  8 . 3 . 7 . 7  – 8 . 3 . 8 . 5  

I nd ividual  po le  short-ci rcu i t  test  (for phase-earthed  systems)  Annex C  

I nd ividual  po le  short-ci rcu i t  test  (for I T  systems)  Annex H  

I nd ication  of main  con tact  posi t ion  8 . 3 . 3 . 9  

I n teg ral l y  fused  ci rcu i t-breakers  (short-ci rcu i t  tests)  8 . 3 . 7 . 1  – 8 . 3 . 7 . 5  – 8 . 3 . 7 . 6  

Operational  performance  capabi l i ty  8 . 3 . 3 . 3  – 8 . 3 . 4 . 2  – 8 . 3 . 4 . 4  

Overload  performance  8 . 3 . 3 . 4  

Overload  re l eases  (veri fication )  8 . 3 . 3 . 7  – 8 . 3 . 4 . 4  – 8 . 3 . 5 . 1  –  

8 . 3 . 5 . 4  – 8 . 3 . 6 . 1  – 8 . 3 . 6 . 6  – 8 . 3 . 7 . 4  –  

8 . 3 . 7 . 8  – 8 . 3 . 8 . 1  – 8 . 3 . 8 . 6  

Service  short-ci rcu i t  breaking  capaci ty 8 . 3 . 4 . 1  – 8 . 3 . 8 . 3  

Short-ci rcu i t  breaking  capaci ty test  a t  maximum  short-time  wi thstand  
cu rren t  

8 . 3 . 6 . 4  

Short-time  wi thstand  cu rren t  8 . 3 . 6 . 2  −  8 . 3 . 8 . 2  

Temperatu re-rise  (veri fication )  8 . 3 . 3 . 6  −  8 . 3 . 4 . 3  −  8 . 3 . 6 . 3  −   

8 . 3 . 7 . 2  −  8 . 3 . 8 . 5  

Trippin g  l im i ts  and  characterist ics  8 . 3 . 3 . 1  

U l timate  short-ci rcu i t  breaking  capaci ty 8 . 3 . 5 . 2  

Withd rawable  ci rcu i t-breakers  (add i ti onal  tests)  8 . 3 . 3 . 3 . 5  
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Table  9  – Overal l  schema of test sequences  1 )  

Test sequence Appl icable  to  Tests  

I  

Genera l  performance  
characteristics   
(8 . 3 . 3 )  

 
 
Al l  ci rcu i t-breakers  

Trippin g  l im i ts  and  characterist ics  

Die l ectric properties  

Mechan ica l  operation  an d  operational  
performance  capabi l i ty   

Overload  performance  (where  
appl icable)  

Veri fication  of d i e lectric wi thstand  

Veri fication  of temperatu re-rise  

Veri fication  of overload  re leases  

Veri fication  of main  con tact  pos i tion  
(where  appl icable )  

I I  

Rated  service  short-ci rcu i t  
breaking  capaci ty  
(8 . 3 . 4 )  

 
 

Al l  ci rcu i t-breakers  2)  

Rated  service  short-ci rcu i t  breaking  
capaci ty 

Veri fication  of d i e lectric wi thstand  

Veri fication  of temperatu re-rise  

Veri fication  of overload  re l eases  

Operational  performance  capabi l i ty  

I I I  

Rated  u l timate  short-ci rcu i t  
breaking  capaci ty  
(8 . 3 . 5 )  

Al l  ci rcu i t-breakers  3)  o f u ti l i zation  
category A and  ci rcu i t-breakers  of 
u ti l i zation  category B  wi th  
i nstan taneous  override* 

Veri fication  of overload  re leases  

Rated  u l timate  short-ci rcu i t  breaking  
capaci ty 

Veri fication  of d i e lectric wi thstand  

Veri fication  of overload  re leases  

IV 

Rated  short-time  wi thstand  cu rren t  
(8 . 3 . 6 )  

 

C i rcu i t-breakers  of u ti l i zation   

category B  2)  

Veri fication  of overload  re leases  

Rated  short-time  wi thstand  cu rren t  

Veri fication  of temperatu re-rise  

Short-ci rcu i t  b reaking  capaci ty at  
maximum  short-time  wi thstand  cu rren t  

Veri fication  of d i e lectric wi thstand  

Veri fication  of overload  re leases  

V 

Performance  of i n teg ra l ly  fused  
ci rcu i t-breakers   
(8 . 3 . 7 )  

 

 

 S tage  1  

 

 

I n tegral l y  fused  ci rcu i t-breakers  

 

 
 S tage  2    

Short-ci rcu i t  a t  th e  selectivi ty l im i t  
cu rren t  
Veri fication  of temperatu re-rise  

Veri fication  of d i e lectric wi thstand  

Veri fication  of overload  re leases  

 
Short-ci rcu i t  a t  take-over cu rren t  

Short-ci rcu i t  a t  rated  u l timate  short-
ci rcu i t  braking  capaci ty 
Veri fication  of d i e lectric wi thstand  

Veri fication  of overload  re leases  

 

 

 

Combined  test  sequence  
(8 . 3 . 8 )  

C i rcu i t-breakers  of u ti l i zation  
category B:  

when  Icw  =  Ics   

(replaces test sequences I I  and  IV)  

when  Icw  =  Ics   =  Icu    

(replaces test sequences I I ,  I I I  
and  IV)  

Veri fication  of overload  re leases  

Rated  short-time  wi thstand  cu rren t  

Rated  service short-circuit breaking  capacity 

Veri fication  of d i e lectric wi thstand  

Veri fication  of temperatu re-rise  

Veri fication  of overload  re leases  

Operational  performance  capabi l i ty  

I nd ividual  pole  short-ci rcu i t  test  
sequence  

(annex C)  

 

C i rcu i t-breakers  for use  on  
phase-earthed  systems  

I nd ividual  pole  short-ci rcu i t  breaking  
capaci ty (I

su
)  

Veri fication  of d i e lectric wi thstand  

Veri fication  of overload  re leases  

I nd ividual  pole  short-ci rcu i t  tes t  
sequence  

(annex H )  

Ci rcu i t-breakers  for use  in  I T  
systems  

I nd ividual  pole  short-ci rcu i t  b reaking  
capaci ty (I

I T
)  

Veri fication  of d i e lectric wi thstand  

Veri fication  of overload  re leases  

*   See  note  to   8 . 3 . 5  
1 )   For th e  se lection  of ci rcu i t-breakers  for tests  an d  the  app l icabi l i ty  of the  various  test  sequences  accord ing  to  
the  re lationsh ip  between  Ics  ,  Icu  and  Icw,  see  tab le  9a.  

2 )   Except  where  the  combined  test  sequence  i s  appl i ed .  
3)   Except   −  where  Ics  =  Icu   (bu t  see  8 . 3 . 5)  

  −  where  the  combined  test  sequence  i s  appl i ed  

  −  for i n teg ral l y  fused  ci rcu i t-breakers .  
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Table  9a  – Appl icabi l i ty of test sequences  accord ing  to  the  relationsh ip  

between  Ics ,  Icu  and  Icw  
1 )  

  U ti l i zation  category 

I
cs

,  I
cu

 and  I
cw  rel ationship  Test sequence A A B  B  

   I n tegral l y  
fused  

 I n tegral l y  
fused  

CASE  1  I   X  X  X  X  

 I I   X  X  X  X  

Ics  ≠  Icu  for u ti l i zation  category A I I I   X   X  2 )   

Ics  ≠  Icu  ≠  Icw for u ti l i zati on  IV  X  4 )   X  X  

category B  V  X   X  

 

CASE  2  I    X  X  

 I I    X  X  

Ics  =  Icw  ≠  Icu  for u ti l i zati on  I I I    X  2 )   

category B  IV   X  X  

 V    X  

 Combined     X  3 )  X  3 )  

 

CASE  3  I   X  X  X  X  

 I I   X  X  X  X  

Ics  =  Icu  for u ti l i zation  category  A I I I      

Ics  =  Icu  ≠  Icw for u ti l i zati on  IV  X  4 )   X  X  

category B  V  X   X  

 

CASE  4  I    X   

 I I    X   

Ics  =  Icu  =  Icw for u ti l i zati on  I I I      

category B  I V   X   

 V     

 Combined    X  3 )    

1 )   Table  app l ies  to  an y one  va lue  of Ue .  For mu l tip le  Ue  ratings,  the  table  appl ies  to  each  Ue  ra tin g .

The  appl icabi l i ty  of a  test  sequence  i s  i n d icated  by X  i n  th e  re levan t  space.  

2 )   Test  appl icable  on l y i f Icu  >  Icw.  

3 )   At  the  d iscretion  of,  or i n  ag reemen t wi th  the  manufactu rer,  th is  sequence  may be  appl ied  to  ci rcu i t-breakers  
of u ti l i zation  category B ,  i n  wh ich  case  i t  repl aces  test  sequences  I I  and  I V.  

4 )   Test  sequence  I V appl ies  on l y i n  the  case  of ci rcu i t-breakers  covered  by note  3  of tabl e  4 .   

 

8.3.2  General  test conditions  

NOTE  1  Test  cond i ti ons  for th e  veri ficati on  of swi tch i ng  overvol tages  are  u nder considerati on .  

NOTE  2  Tests  accord i ng  to  the  requ i rements  of th is  standard  d o  not  preclude  the  need  for ad d i tional  tests  
concern ing  ci rcu i t-breakers  i ncorporated  i n  assembl ies,  for example  tests  i n  accordance  wi th  I EC  60439.  

8.3.2.1  General  requ irements  

Un less  otherwise  agreed  by the  manufacturer,  each  test sequence  shal l  be  made on  a  sample  
ci rcu i t-breaker (or set of samples)  i n  a  clean  and  new cond i tion .  
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The number of samples  to  be  tested  for each  test sequence and  the  test cond i tions  (for 
example  setting  of overload  releases,  terminal  connections) ,  accord ing  to  the  ci rcu i t-breaker 
parameters,  are  g iven  i n  table  1 0 .  

Where necessary,  add i tional  i n formation  i s  g i ven  i n  the  re levan t subclauses.  

Un less otherwise specified ,  tests  are to  be performed  on  a  circu it-breaker having  the maximum 
rated  current for a  g iven  frame size and  are deemed  to  cover al l  rated  currents of that frame size.  

I n  the  case  of one  or more  construction  breaks  (see  2 . 1 . 2  and  7 . 1 . 5)  wi th in  the  frame s i ze,  
fu rther samples  shal l  be  tested  i n  accordance  wi th  note  8  of table  1 0.  

Un less  otherwise  stated ,  short-ci rcu i t re leases shal l  be  set at maximum  (time and  curren t)  for 
a l l  tests.  

The ci rcu i t-breakers  to  be  tested  shal l ,  i n  a l l  their essential  detai ls ,  correspond  to  the  design  
of the  type  wh ich  they represent.  

Un less  otherwise  stated ,  the  tests  shal l  be  made  wi th  the  same kind  of curren t and ,  i n  the  
case  of a . c. ,  at  the  same rated  frequency and  wi th  the  same number of phases as  i n  the  
i n tended  service.  

I f the  mechan ism  is  e lectrical l y  con trol led ,  i t  shal l  be  suppl ied  at the  m in imum  vol tage as  
speci fied  i n  7 . 2 . 1 . 1 . 3 .  I n  add i tion ,  electrical l y  con trol led  mechan isms shal l  be  energ ized  via  
the  appropriate  ci rcu i t-breaker con trol  ci rcu i ts  complete  wi th  swi tch ing  devices.  l t  shal l  be  
veri fied  that the  ci rcu i t-breaker operates  correctly  on  no-load  when  i t  i s  operated  under the  
above cond i tions.  

The ci rcu i t-breaker under test shal l  be  moun ted  complete  on  i ts  own  support or an  equ ivalen t 
support.  

Ci rcu i t-breakers  shal l  be  tested  i n  free  ai r.  

I f a  ci rcu i t-breaker may be  used  i n  speci fied  i nd ividual  enclosures  and  has  been  tested  i n  free  
a i r,  i t  shal l  be  add i tional l y  tested  i n  the  smal lest of such  enclosures  stated  by the  
manufacturer,  us ing  a  new sample,  accord ing  to  8 . 3 . 5,  at  Ue  max/correspond ing  Icu ,  wi th  

release settings  at maximum  (see  note  1  to  table  1 0) .   

Detai ls  of these tests,  in clud ing  the  d imensions  of the  enclosure,  shal l  be  stated  i n  the  test 
report.  

NOTE  An  i nd i vi dua l  enclosure  i s  an  encl osu re  designed  and  d imensioned  to  con tai n  one  ci rcu i t-breaker on l y.  

However,  i f a  ci rcu i t-breaker may be  used  in  specified  ind ividual  enclosures and  is  tested  
throughou t i n  the  smal lest of such  enclosures stated  by the  manufacturer,  the  tests  in  free  a i r 
need  not be  made provided  that such  enclosure  is  bare  metal l ic,  wi thout i nsu lation .  Detai ls ,  
i nclud ing  the  d imensions  of the  enclosure,  shal l  be  stated  i n  the  test report.  

For the  tests  i n  free  a i r,  for tests  concern ing  overload  performance (8 . 3. 3. 4) ,  short-circu i t  
(8 . 3 . 4 . 1 ,  8 . 3 . 5. 2 ,  8 . 3 . 6. 4,  8 . 3 . 7 . 1 ,  8 . 3 . 7 . 5 ,  8 . 3 . 7. 6  and  8 . 3 . 8 . 3) ,  and  short-time wi thstand  
curren t (8 . 3. 6 . 2  and  8 . 3 . 8. 2)  where  appl icable,  a  metal l ic screen  shal l  be  p laced  on  a l l  s ides  
of the  ci rcu i t-breaker i n  accordance  wi th  the  manufacturer’s  i nstructions.  Detai ls,  i nclud in g  
d istances  of the  metal l ic screen  from  the  ci rcu i t-breaker,  shal l  be  stated  i n  the  test report.  
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The characteristics  of the  metal l ic screen  shal l  be  as  fol lows:  

•  structu re:  woven  wi re  mesh ,  

  or perforated  metal ,  

  or expanded  metal ;  

•  ratio  hole  area/total  area:  0 , 45-0, 65;  

•  size  of ho le:  not exceed ing  30  mm 2 ;  

•  fin ish :  bare  or conductive  p lati ng ;  

•  resistance:  shal l  be  included  i n  the calcu lation  for the  prospective  fau l t curren t i n  the  
fusible  element ci rcu i t (see 8 . 3. 4 . 1 . 2 ,  i tem  d )  of Part 1 )  when  measured  from  the  
fu rthest poin t on  the  metal l ic  screen  l ikel y to  be  reached  by arc em issions.  

The  ti gh ten ing  torques  to  be  appl ied  to  the  terminal  screws shal l  be  in  accordance  wi th  the  
manufacturer's  i nstructions  or,  in  the  absence  of such  instructions,  i n  accordance  wi th  table  4  
of Part 1 .  

Main tenance or replacements  of parts  is  not permitted .  

I f,  for conven ience of testing ,  i t  appears  usefu l  to  i ncrease the  severi ty  of a  test ( for example  
to  adopt a  h igher frequency of operation  in  order to  reduce the  duration  of the  test) ,  th is  shal l  
not be  done wi thou t the  consent of the  manufacturer.  

For s i ng le-phase tests  on  i nd ividual  poles  of mu l tipole  ci rcu i t-breakers  i n tended  for use  on  
phase-earthed  systems,  see  annex C.  

For add i tional  tests  for ci rcu i t-breakers  for unearthed  or impedance  earth  systems ( I T) ,  see  
annex H .  
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Table  1 0  – Number of samples  for test 

Test 
sequence 

Number of 
marked  
Ue ratings 

Terminals 
marked 
l ine/load  

Number
of 

samples  

Sample 
No.  

Current 
setting  1 )  

Test vol tage Test current Tem- 
perature-

rise 
veri fication  

Notes  

 1  2  Mul  Yes No   M in  Max  Corr Max   

I  X  X  X  X  X  1  1   X  Ue  max See  8 . 3 . 3  X  8)  

I I  

(Ics )  
X 

  
X  

 
2  

1  

2  

 

X  

X  Ue  

Ue  

X  

X  

 X  8)9 )  

2 )  

and        1   X  Ue  X   X  8)9 )  

combined X    X  3  2  X   Ue  X    2 )  

       3   X  Ue  X   X  3)  

       1   X  Ue  max corr  X  X  8)9 )  

  X   X  X  3  2  X   Ue  max corr  X   2 )  

       3   X  Ue  max X   X  4 )  

    

X  

 

X  

 

X  

 

4  

1  

2  

3  

4  

 

X  

X  

 

X  

X  

Ue  max corr 

Ue  max corr 

Ue  i n termed  

Ue  max 

 

 

X  

X  

X  

X  

X  

 

X  

X  

8)9)  

2 )  

6 )  

4 )  

I I I  

(Icu )  
X  

  
X  

 
2  

1  

2  

 

X  

X  Ue  

Ue  

X  

X  

  8 )  

2 )  

       1   X  Ue  X    8 )  

 X     X  3  2  X   Ue  X    2 )  

       3   X  Ue  X    3 )  

       1   X  Ue  max corr  X   8 )  

  X   X  X  3  2  X   Ue  max corr  X   2 )  

       3   X  Ue  max X    4 )  

    

X  

 

X  

 

X  

 
 

4  

1  

2  

3  

4  

 

X  

X  

 

X  

X  

Ue  max corr

Ue  max corr

Ue  i n termed

Ue  max 

 

 

X  

X  

X  

X  

 8 )  

2 )  

6 )  

4 )  

I V (Icw)  As  for test  sequence  I I I   5 )  

V 

(Icu )  
X 

 

X  X  X  X  2  
1  

2  

 

X  

X  Ue  max 

Ue  max 

X  

X  

  7 )8 )  

2 )  

I n d ividual  
po le  

(annex C)  
(Isu )  

 

 

X  

 

 

X  

 

 

X  

 

 

X  

 

 

X  

 

 

2  

 

1  

 

2  

 

 

 

X  

 

X  

 

 

Ue  max 

 

Ue  max 

 

Isu
 

 

Isu  

   

8 )  

 

_ 

I n d ividual  
po le  

(annex H )  
(II T)  

 
 
X  

 
 
X  

 
 
X  

 
 
X  

 
 
X  

 
 
1  

 
 

 
 

 
 
X  

 

 

 

U
e  
max 

 

 

II T  

   
 

8 )  
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Notes  for table  1 0  

Mul  =  mu l tip le ;   Corr =  correspond i ng ;   I n termed  =  i n termed ia te  

1 )  M in  means  the  m in imum  In  of a  g iven  frame  s ize ;  i n  the  case  of ad j ustable  overload  re leases,  i t  means  the  

m in imum  setting  of the  m in imum  In  .  Max means  the  maximum  In  of a  g iven  frame  s ize .  

2 )  Th is  sample  i s  om i tted  i n  the  case  of a  ci rcu i t-breaker h aving  a  s ing l e  n on -ad j ustable  cu rren t  rati ng  for a  
g iven  frame  s ize  an d  i n  th e  case  of a  ci rcu i t-breaker provided  on ly wi th  a  sh un t  re lease  ( i . e .  wi th ou t  an  i n tegra l  
over-curren t  re lease) .   

3 )  Connections  reversed .  

4 )  Connections  reversed ,  i f term inals  u nmarked .  

5 )  Appl ies  to  category B  ci rcu i t-breakers  and  a lso  to  category A ci rcu i t-breakers  covered  by note  3  of tabl e  4 .  

6 )  To  be  ag reed  between  test  station  and  manu factu rer.   

7 )  I f term inals  unmarked  an  ad d i ti onal  sample  shal l  be  tested  wi th  connections  reversed .  

8 )  I n  the  case  of one  or more  construction  breaks  (see  2 . 1 . 2  and  7 . 1 . 5 )  wi th in  the  frame  s ize  a  fu rther sample  
i s  tested  at  th e  maximum  rated  cu rren t  correspond ing  to  each  constructi on ,  u nder th e  cond i tions  appl icable  to  
sample  1 .  

9 )  The  requ i remen t of note  8 )  app l ies  on l y to  the  combined  sequence.  

 

8.3.2.2  Test quantities  

8.3.2 .2 .1  Values  of test quantities  

Subclause  8 . 3. 2 . 2 . 1  of Part 1  appl ies.  

8.3.2.2 .2  Tolerances  on  test  quantities  

Subclause  8 . 3. 2 . 2 . 2  of Part 1  appl ies.  

8.3.2.2 .3  Frequency of the  test ci rcu it  for a.c.  

Al l  tests  shal l  be  made at the  rated  frequency of the  ci rcu i t-breaker.  For a l l  short-ci rcu i t tests,  
i f the  rated  breaking  capaci ty i s  essen tia l l y  dependen t on  the  value  of the  frequency,  the  
to lerance shal l  not exceed  ±5  %.  

I f the  manufacturer declares  the  rated  breaking  capaci ty to  be  substantial l y  unaffected  by the  
value  of the  frequency,  the  to lerance shal l  not exceed  ±25  %.  

8.3.2.2 .4  Power factor of the  test circu it  

Subclause  8 . 3. 4. 1 . 3  of Part 1  appl ies  wi th  the  fo l lowing  mod ification :  

Table  1 6  of Part 1  i s  replaced  by table  1 1  of th is  standard .  
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Table  1 1  – Values  of power factors  and  time constants  correspond ing  to  test curren ts   

Power factor 
Time constant 

ms  
Test current I 

kA  
Short-ci rcui t 

Operational  
performance 
capabi l i ty  

Overload  Short-ci rcui t 
Operational  
performance 
capabi l i ty  

Overload  

              I   ≤  3   0 , 9     5    

 3  <   I    ≤  4 , 5   0 , 8     5    

 4 , 5  <   I    ≤  6   0 , 7     5    

 6  <   I    ≤   1 0   0 , 5  0 , 8  0 , 5   5  2  2 , 5  

 1 0  <   I    ≤  20   0 , 3     1 0    

 20  <   I    ≤  50   0 , 25     1 5    

 50  <   I   0 , 2     1 5    

8.3.2.2 .5  Time constant of the  test ci rcu it 

Subclause  8 . 3. 4. 1 . 4  of Part 1  appl ies  wi th  the  fo l lowing  mod ification :  

Table  1 6  of Part 1  i s  replaced  by table  1 1  of th is  standard .  

8.3.2.2 .6  Power-frequency recovery voltage  

Subclause  8 . 3. 2 . 2 . 3 ,  i tem  a)  of Part 1  appl ies.  

8.3.2.3  Evaluation  of test resu l ts  

The cond i tion  of the  ci rcu i t-breaker after tests  shal l  be  checked  by the  veri fications  appl icable  
to  each  sequence.  

A ci rcu i t-breaker is  deemed  to  have met the  requ i rements  of th is  standard  i f i t  meets  the  
requ irements  of each  sequence  as  appl icable.  

The case  shal l  not be  broken  bu t hai rl i ne  cracks are  acceptable.  

NOTE  Hai rl i n e  cracks  are  a  consequence  of h i gh  g as  pressu re  or th ermal  stresses  due  to  arci ng  when  
i n terruptin g  very h igh  fau l t  cu rren ts  and  are  of a  superficia l  n atu re.  Consequen tl y,  they do  n ot  develop  th rough  th e  
en ti re  th ickness  of the  mou lded  case  of the  d evice.  

8.3.2.4  Test reports  

Subclause  8 . 3 . 2 . 4  of Part 1  appl ies.  

8.3.2.5  Test conditions  for temperature-rise  test 

The ci rcu i t-breaker shal l  meet the  requ i rements  of 7 . 2 . 2 .  

Subclause  8 . 3. 3. 3  of Part 1  appl ies,  except 8 . 3 . 3 . 3 . 6 ,  wi th  the  fol lowing  add i tion :  

The ci rcu i t-breaker shal l  be  mounted  i n  accordance wi th  8 . 3 . 2 . 1 .  

Coi ls  of undervol tage releases  ( i f appl icable)  shal l  be  energ ized  at the  maximum  rated  control  
suppl y vol tage.  

For four-pole  ci rcu i t-breakers,  a  test shal l  fi rst be  made  on  the  th ree poles  wh ich  incorporate  
over-current releases.  For a  ci rcu i t-breaker having  a  value  of rated  curren t not exceed ing  
63  A,  an  add i tional  test shal l  be  made by passing  the  test curren t th rough  the  fourth  pole  and  
i ts  ad j acent pole.  For h igher rated  curren t values,  the  method  of testing  shal l  be  the  subject of 
a  separate  agreement between  manufacturer and  user.  
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8.3.2.6  Test conditions  for short-circu it  tests  

8.3.2 .6 .1  General  requ irements  

NOTE  1  Atten tion  i s  d rawn  to  note  3 ,  wh ich  has  been  i n troduced  to  avo id  un necessary retesting  d ue  to  the  n ew 
requ i rement  of i tem  b) .  

Subclause  8 . 3. 4. 1 . 1  of Part 1  i s  ampl i fied  as  fol lows:  

a)  The  ci rcu i t-breaker shal l  be  mounted  i n  accordance  wi th  8 . 3 . 2 . 1 .  

b)  Un less  i t  can  be  shown  that,  wi th  the  manual  operating  means  i n  any posi tion ,  there  is  
no  open ing  around  the  manual  operating  means  through  wh ich  a  music wire  of 0 , 26  mm  
d iameter can  be  inserted  so  as  to  reach  the  arc chamber area,  the  fol lowing  test 
arrangement shal l  appl y:  

 For open ing  operations  on l y,  a  clear,  l ow densi ty pol yethylene sheet,  0 , 05  mm ±0, 01  

mm  th ick,  of a  s i ze  1 00  mm  ×  1 00  mm,  posi tioned  as  shown  i n  fi gure  1 ,  fixed  and  
reasonabl y stretched  in  a  frame,  is  p laced  at a  d istance  of 1 0  mm  from  

– e i ther the  maximum  projection  of the  manual  closing  means  of a  ci rcu i t-breaker 
wi thout recess  for th is  closing  means;  

– or the  rim  of the  recess  for the  manual  closing  means of a  ci rcu i t-breaker wi th  
recess  for th is  closing  means.  

 The  pol yeth ylene  sheet shal l  have the  fol lowing  physical  properties:  

– densi ty at 23  °C:   0 , 92  g /cm 3  ±0, 05  g /cm3 ;  

– mel ting  poin t:   1 1 0  °C  to  1 20  °C.  

 On  the  si de  remote  from  the  ci rcu i t-breaker there  shal l  be  an  appropriate  backing  to  
obviate  tearing  of the  pol yethylene  sheet due  to  the  pressure  wave wh ich  may occur 
during  the  short-circu i t  test (see  fi gure  1 ) .  

 For tests  other than  those i n  an  i nd ividual  enclosure,  a  sh ie ld  wh ich  may be  of insu lati ng  
material  or of metal  i s  p laced  between  the  metal l ic screen  and  the  pol yethylene sheet 
(see  figure  1 ) .  

 NOTE  2  Th is  test  arrangemen t appl ies  to  O  operati ons  on ly,  s ince  i t  i s  d i fficu l t  to  arrange  for CO  
operati ons  an d  i t  i s  accepted  that  O  operations  are  no  l ess  severe  than  CO operations  (see  8 . 3 . 2 . 6 . 4 ) .  

 NOTE  3  I n  order to  obviate  the  need  for making  a  new series  of short-ci rcu i t  test  sequences  to  prove  
compl iance  wi th  th is  subclause,  i t  i s  perm i tted  provis ional l y,  wi th  th e  ag reement  of the  manufactu rer,  to  
veri fy th is  by means  of a  separate  O  operation  for each  test  sequence  appl icable .  

c)  The ci rcu i t-breaker shal l  be  operated  du ring  tests  to  s imu late  service  cond i tions  as  
closel y as  possible.  

 A ci rcu i t-breaker having  a  dependent power operation  shal l  be  closed  during  tests  wi th  
the  control  suppl y  (vol tage or pressure)  at 85  %  of i ts  rated  value.  

 A ci rcu i t-breaker having  an  independent power operation  shal l  be  closed  during  tests  
wi th  the  operating  mechan ism  charged  to  i ts  maximum  value  stated  by th e  
manufacturer.  

 A ci rcu i t-breaker having  a  stored  energy operation  shal l  be  closed  during  tests  wi th  th e  
operating  means charged  at 85  %  of the  rated  vol tage  of the  auxi l iary supply.  

d )  I f a  ci rcu i t-breaker i s  fi tted  wi th  ad justable  over-curren t releases,  the  setti ng  of these  
re leases  shal l  be  as  speci fied  for each  test sequence.  

 For ci rcu i t-breakers  wi thou t over-current re leases bu t fi tted  wi th  a  shun t re lease,  th is  
release shal l  be  energ ized  by the  appl ication  of a  vol tage equal  to  70  %  of the  rated  
con trol  suppl y vol tage  of the  release (see 7 . 2 . 1 . 2 . 3) ,  at a  time not earl ier than  that of the  
i n i tiation  of the  short-ci rcu i t  nor l ater than  1 0  ms  after the  i n i ti ation  of the  short-ci rcu i t.  

e)  For a l l  these tests,  the  l i ne  s ide  of the  test ci rcu i t  shal l  be  connected  to  th e  
correspond ing  term inals  of the  ci rcu i t-breaker as  marked  by the  manufacturer.  I n  the  
absence  of such  markings,  the  test connections  shal l  be  as  speci fied  i n  table  1 0 .  
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8.3.2.6 .2  Test ci rcu it 

Subclause  8 . 3. 4. 1 . 2  of Part 1  appl ies.  

8.3.2.6 .3  Cal ibration  of the  test circu it 

Subclause  8 . 3. 4. 1 . 5  of Part 1  appl ies.  

8.3.2.6 .4  Test procedure 

Subclause  8 . 3. 4. 1 . 6  of Part 1  appl ies  wi th  the  fol lowing  ampl i fication :  

After cal ibration  of the  test ci rcu i t i n  accordance wi th  8 . 3 . 2 . 6. 3,  the  temporary connections  are  
replaced  by the  ci rcu i t-breaker under test and  i ts  connecting  cables,  i f an y.  

Tests  for the  performance under short-ci rcu i t cond i tions  shal l  be  made accord ing  to  the  
sequences  i n  table  9  (see 8 . 3 . 1 ) .  

For ci rcu i t-breakers  having  a  rated  curren t up  to  and  includ ing  630  A,  a  cable  75  cm  in  l eng th ,  
having  a  cross-section  correspond ing  to  the  conven tional  thermal  current (see 8 . 3 . 3 . 3 . 4,  
tables  9  and  1 0  of Part 1 )  shal l  be  included  as  fo l lows:  

– 50  cm  on  the  suppl y s ide,  

– 25  cm  on  the  l oad  s ide.  

The sequence of operations  shal l  be  that wh ich  is  appl icable  to  each  test sequence,  as  
speci fied  i n  8 . 3 . 4 . 1 ,  8 . 3 . 5 . 2 ,  8 . 3 . 6 . 4  and  8 . 3 . 7 . 6.  

For four-pole  ci rcu i t-breakers,  an  add i tional  sequence  of operations  on  one  or more  new 
samples,  i n  accordance  wi th  table  1 0 ,  shal l  be  made on  the  fourth  pole  and  i ts  ad j acent pole,  

for sequences  I I I  and  I V,  or I V and  V,  as  appl icable,  at an  appl ied  vol tage  of Ue/ 3 ,  us ing  the  

ci rcu i t shown  in  fi gure  1 2  of Part 1 .  The  test curren t shal l  be  agreed  between  manufacturer 
and  user,  bu t shal l  be  not l ess  than  60  %  of Icu  or Icw,  as  appl icable.  

At the  manufacturer's  request,  these add i tional  tests  may be  made on  the  same samples,  
each  test i n  the  relevant test sequence compris ing  the  appropriate  tests:  

– on  th ree  ad jacen t phase poles;  

– on  the  fourth  pole  and  the  ad jacen t pole.  

The fol lowing  symbols  are  used  for defin ing  the  sequence  of operations:  

O  represents  a  breaking  operation ;  

CO  represents  a  making  operation  fo l lowed ,  after the  appropriate  open ing  time,  by a  
breaking  operation :  

t represents  the  time in terval  between  two  successive  short-circu i t operations,  wh ich  
shal l  be  3  m in  or the  resetting  time  of the  ci rcu i t-breaker,  wh ichever i s  the  l onger.  The  
actual  value  of t shal l  be  stated  i n  the  test report.  

The  maximum  value  of I 2t (see  2 . 5. 1 8  of Part 1 )  during  these tests  may be  recorded  i n  the  
test report (see 7 . 2 . 1 . 2 . 4,  i tem  a) .  

NOTE  The  maximum  va lue  of I 2t  recorded  du ring  th e  tests  may not  be  the  maximum  possib le  va l ue  for the  
prescri bed  cond i tions.  Add i tional  tests  are  n ecessary i f th is  maximum  value  needs  to  be  determ ined .  

8.3.2.6 .5  Behaviour of the  circu it-breaker during  short-ci rcu it  making  and  
breaking  tests  

Subclause  8 . 3. 4. 1 . 7  of Part 1  appl ies.  

Full document details: AS NZS 3947.2-2002

http://www.avadocuments.com/doc/as-nzs-3947-2-2002
http://www.avadocuments.com/doc/as-nzs-3947-2-2002


  

COPYRIGHT  

39

8.3.2.6 .6  In terpretation  of records  

Subclause  8 . 3. 4. 1 . 8  of Part 1  appl ies.  

8.3.2.6 .7  Verification  after short-ci rcu it  tests  

a)  After the  open ing  operations  of the  short-circu i t making  and  breaking  capaci ty tests  of 
8 . 3 . 4 . 1 ,  8 . 3 . 5. 2 ,  8 . 3 . 6. 4,  8 . 3 . 7 . 1 ,  8 . 3 . 7. 6,  8 . 3 . 8 . 3,  as  appl icable,  the  pol yeth ylene sheet  
shal l  show no  holes  vis ib le  wi th  normal  or corrected  vis ion  wi thou t add i tional  
magn ification .  

 NOTE  M inu te  vis ib l e  ho les  of l ess  than  0 , 26  mm  d iameter can  be  i g nored .  

b)  After the  short-ci rcu i t tests,  the  ci rcu i t-breaker shal l  comply wi th  the  veri fications  
speci fied  for each  test sequence,  as  appl icable.  

8.3.3  Test sequence  I :  General  performance  characteristics  

Th is  test sequence  appl ies  to  al l  ci rcu i t-breakers  and  comprises  the  fol lowing  tests:  

Test Subclause 

Tripping  l im i ts  and  characterist ics  

Die l ectric properties  

Mechan ical  operati on  and  operational  
performance  capabi l i ty 

Overload  performance  (where  appl icable )  

Veri fication  of d i e lectric wi thstand  

Veri fication  of temperatu re-rise  

Veri fication  of overload  re leases  

Veri fication  of u ndervol tage  and  shun t  re leases  
( i f appl icable)  

Veri fication  of main  con tact  pos i tion  (for ci rcu i t-
breakers  su i tab le  for i sol ation )  

8 . 3 . 3 . 1  

8 . 3 . 3 . 2  

8 . 3 . 3 . 3  
 

8 . 3 . 3 . 4  

8 . 3 . 3 . 5  

8 . 3 . 3 . 6  

8 . 3 . 3 . 7  

8 . 3 . 3 . 8  
 

8 . 3 . 3 . 9  

 

One  sample  shal l  be  tested ;  the  setting  of ad j ustable  releases shal l  be  i n  accordance  wi th  
table  1 0 .  

8.3.3.1  Test of tripping  l imits  and  characteristics  

Subclause  8 . 3. 3. 2  of Part 1  i s  ampl i fied  as  fol lows:  

8.3.3.1 .1  General  

The ambien t a i r temperature  shal l  be  measured  as  for the  temperature-rise  tests  (see  
8 . 3. 2 . 5) .  

When  the  over-current open ing  re lease is  normal l y  a  bu i l t-i n  part of the  ci rcu i t-breaker,  i t  shal l  
be  veri fied  ins ide  the  correspond ing  ci rcu i t-breaker.  

Any separate  re lease shal l  be  moun ted  approximatel y  as  under normal  service  cond i tions.  
The complete  ci rcu i t-breaker shal l  be  mounted  i n  accordance wi th  8 . 3 . 2 . 1 .  The  equ ipment 
under test shal l  be  protected  against undue  external  heating  or cool ing .  

The connections  of the  separate  re lease,  i f appropriate,  or of the  complete  ci rcu i t-breaker 
shal l  be  made as  for normal  service,  wi th  conductors  of cross-section  correspond ing  to  th e  
rated  curren t ( In )  (see tables  9  and  1 0  of 8 . 3 . 3 . 3 . 4  of Part 1 )  and  of l eng th  accord ing  to  

8 . 3 . 3 . 3 . 4  of Part 1 .  

NOTE  For tests  for wh ich  the  tripp ing  characteristic i s  i n dependen t  of the  temperatu re  of the  term inals  (e . g .  
e lectron ic overload  re l eases,  magnetic re leases) ,  connection  data  (type,  cross-section ,  l eng th )  may be  d i fferen t  
from  those  requ i red  i n  8 . 3 . 3 . 3 . 4  of I EC  60947-1 .  The  connections  shou ld  be  compatib le  wi th  the  test  cu rren t  an d  
i nduced  thermal  stresses.  

Full document details: AS NZS 3947.2-2002

http://www.avadocuments.com/doc/as-nzs-3947-2-2002
http://www.avadocuments.com/doc/as-nzs-3947-2-2002


  

COPYRIGHT  

40

For ci rcu i t-breakers  wi th  ad j ustable  over-curren t releases,  the  tests  shal l  be  made at the  
m in imum  and  maximum  curren t settings,  wi th  conductors  correspond ing  to  the  rated  curren t In  

(see  4 . 7 . 2) .  

For ci rcu i t-breakers  having  a  neutral  po le  provided  wi th  an  overload  release,  the  veri fication  
of th is  overload  re lease shal l  be  made  on  the  neu tral  pole  a lone.  

The  tests  may be  made at an y conven ient vol tage.  

8.3.3 .1 .2  Open ing  under short-ci rcu it  cond itions  

The operation  of short-ci rcu i t  re leases  (see  4 . 7. 1 )  shal l  be  veri fied  at 80  %  and  1 20  %  of the  
short-circu i t current setting  of the  release.  The  test curren t shal l  have no  asymmetry.  

At a  test curren t having  a  va lue  equal  to  80  %  of the  short-ci rcu i t curren t setting ,  the  re lease  
shal l  not operate,  the  curren t being  main tained  

– for 0 , 2  s  i n  the  case  of i nstantaneous  releases;  

– for an  in terval  of time equal  to  twice  the  time-delay stated  by the  manufacturer,  i n  the  
case  of defin i te  time-delay re leases.  

At a  test curren t having  a  value  equal  to  1 20  %  of the  short-circu i t  current setting ,  the  re lease  
shal l  operate  

−  wi th in  0 , 2  s  i n  the  case  of i nstan taneous  releases;  

−  wi th in  an  in terval  of time  equal  to  twice  the  time-delay stated  by the  manufacturer,  i n  the  
case  of defin i te  time-delay re leases.  

The operation  of mu l tipole  short-circu i t re leases  shal l  be  veri fied  by load ing  two  poles  in  
series  wi th  the  test curren t,  using  a l l  possible  combinations  of poles  having  a  short-circu i t  
re lease.  

I n  add i tion ,  the  operation  of short-circu i t releases  shal l  be  veri fied  on  each  phase pole  
i nd ividual l y,  at the  value  of the  tripping  current declared  by the  manufacturer for a  si ng le  pole,  
at  wh ich  value  they shal l  operate:  

– wi th in  0 , 2  s  i n  the  case  of i nstan taneous  releases;  

– wi th in  an  i n terval  of time  equal  to  twice  the  time  delay stated  by the  manufacturer,  i n  the  
case  of defin i te  time  delay releases.  

Defin i te  time-delay releases  shal l ,  i n  add i tion ,  comply wi th  the  requ i rements  of 8 . 3 . 3. 1 . 4 .  

8.3.3 .1 .3  Open ing  under overload  cond itions  

a)  I nstan taneous or defin i te  time-delay releases  

 The operation  of instantaneous or defin i te  time-delay overload  releases (see note 1  of 
4. 7. 1 )  shal l  be verified  at 90  %  and  1 1 0  %  of the overload  setting  of the release.  The test 
current shal l  have no asymmetry.  The operation  of mu ltipole overload  releases shal l  be 
verified  with  al l  phase poles loaded  simultaneously wi th  the test current.  

 Defin i te  time-delay releases shal l ,  i n  add i tion ,  comply wi th  the  requ i rements  of 
8 . 3 . 3 . 1 . 4 .  

 At a  test curren t having  a  value  equal  to  90  %  of the  current setting ,  the  re lease shal l  
not operate,  the  current being  main tained  

– for 0 , 2  s  i n  the  case  of i n stantaneous  re leases,  

– for an  in terval  of time equal  to  twice  the  time-delay stated  by the  manufacturer,  in  
the  case of defin i te  time-delay re leases.  
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