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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
RESIDUAL CURRENT OPERATED CIRCUIT-BREAKERS  

WITHOUT INTEGRAL OVERCURRENT PROTECTION  
FOR HOUSEHOLD AND SIMILAR USES (RCCBs) –  

 
Part 1:  General rules 

 
 

FOREWORD 
1)  The International Elec trotechnical Commission ( IEC)  is a worldwide organization for standardization comprising 

all national elec trotechnical committees  ( IEC National Committees ) . The objec t of  IEC is  to promote 
international co-operation on all questions concerning standardization in the electrical and electronic f ields . To 
this  end and in addit ion to other  activities, IEC publishes International Standards , Technical Spec if ications , 
Technical Repor ts , Public ly  A vailable Spec if ications  (PA S)  and Guides  (hereaf ter  ref er red to as  “ IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt w ith may  par tic ipate in this  preparatory  w ork. International, governmental and non-
governmental organizations liaising with the IEC also par ticipate in this preparation. IEC collaborates  c losely  
w ith the International Organization for Standardization ( ISO)  in accordance w ith condit ions  determined by  
agreement betw een the tw o organizations . 

2)  The f ormal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects s ince each technical committee has  representation f rom all 
interes ted IEC National Committees .  

3)  IEC Publications have the form of recommendations for international use and are accepted by  IEC National 
Committees  in that sense. While all reasonable efforts are made to ensure that the technical content of  IEC 
Publications is accurate, IEC cannot be held respons ible f or  the w ay  in w hich they  are used or  f or  any  
mis interpretation by  any  end user . 

4)  In order  to promote international unif ormity , IEC National Committees  under take to apply  IEC Publications  
transparently to the maximum extent poss ible in their  national and regional publications . A ny  divergence 
betw een any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter . 

5)  IEC itself does not provide any attestation of conformity. Independent cer tif ication bodies  prov ide conf ormity  
assessment services and, in some areas, access to IEC marks  of conf ormity . IEC is  not respons ible f or  any  
serv ices  car r ied out by  independent cer t if ication bodies . 

6)  A ll users  should ensure that they  have the lates t edit ion of  this  publication. 

7)  No liability  shall attach to IEC or  its  directors, employees, servants or agents including indiv idual exper ts  and 
members  of its technical committees and IEC National Committees for any personal injury, proper ty damage or  
other  damage of any nature whatsoever, whether direc t or  indirec t, or  f or  cos ts  ( inc luding legal f ees )  and 
expenses  ar is ing out of  the publication, use of , or  reliance upon, this  IEC Publication or  any  other  IEC 
Publications .  

8)  A ttention is drawn to the Normative references cited in this publication. Use of the ref erenced publications  is  
indispensable f or  the cor rec t application of  this  publication. 

9)  A ttention is drawn to the possibility that some of the elements  of  this  IEC Publication may  be the subjec t of  
patent r ights . IEC shall not be held respons ible f or  identif y ing any  or  all such patent r ights . 

 

This Consolida ted version of IEC 61008-1 bears the  edition number 3.2.  I t consists of 
the  third edition (2010) [documents 23E/681/FDIS and 23E/685/RVD],  i ts amendment 1 
(2012) [documents 23E/740/FDIS and 23E/744/RVD] and i ts amendment 2 (2013) 
[documents 23E/795/FDIS and 23E/819/RVD].  The  technica l  content is identica l  to the  
base  edition and i ts amendments.  

In this Redl ine ve rsion, a  ve rtical l ine in the  margin show s w here the  technica l  content  
is modified by amendments 1 and 2.  Additions and de letions a re  displayed in red,  w ith 
de le tions be ing struck through. A separa te Final  ve rsion w ith a l l  changes accepted is 
ava i lable  in this publ ica tion.  

This publ ica tion has been prepared for user convenience .   
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Internat ional Standard IEC 61008-1 has been prepared by subcommit tee 23E:  Circuit -
breakers  and s imilar equipment for household use,  of IEC technical commit tee 23:  Elec t rical 
accessories .  

This  edit ion inc ludes the fol lowing s ignificant technical changes with respect  to the previous 
edit ion:  

– complete revis ion of EMC sequences,  inc luding the new tes t  T.2.6 already approved in 
IEC 61543; 

– c larificat ion of RCDs current / t ime characteris t ics  reported in Tables  1 and 2; 

– revis ion of tes t  procedure for I∆n between 5 A and 200 A; 

– tes t ing procedure regarding the 6mA d.c .  current  superimposed to the fault  current ;  

– improvement  highlight ing RCDs with mult iple sens it ivity ;  

– tes ts  for the use of RCCBs in IT sys tems.  

This  publicat ion has been drafted in accordance with the ISO/IEC Direc t ives,  Part  2.  

A l is t  of al l  parts  of the IEC 61008 series ,  published under the general t i t le,  Residual current  
operated c ircuit -b reak ers  without  integral overcurrent  protec t ion for household and s imilar 
uses (RCCBs),  can be found on the IEC webs ite.  

The commit tee has dec ided that  the contents of the base publicat ion and its  amendments  wil l  
remain unchanged unt i l  the s tabil i ty  date indicated on the IEC web s ite under 
"ht tp: / /webstore. iec .ch"  in the data related to the spec ific  publicat ion.  At  this  date,  the 
publicat ion wil l  be  

•  reconfirmed,  
•  withdrawn,  
•  replaced by a revised edit ion,  or 
•  amended.  

 

IMPORTANT – The  “colour inside” logo on the  cover page of this publ ica tion indica tes 
tha t i t conta ins colours w hich a re considered to be  use ful  for the  correct understanding 
of i ts contents.  Users should there fore  print this publ ica tion using a  colour printe r.  
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INTRODUCTION 

This  part  inc ludes definit ions,  requirements  and tes ts ,  covering al l  types of RCCBs.  For the 
applicabil i ty  to a spec ific  type this  part  applies  in conjunct ion with the relevant  part ,  as  
fol lows:  

Part  2-1:  Applicabil ity  of the general rules  to RCCBs funct ionally  independent  of l ine voltage.  

Part  2-2:  Applicabil ity  of the general rules  to RCCBs funct ionally  dependent  on l ine voltage.  
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RESIDUAL CURRENT OPERATED CIRCUIT-BREAKERS  
WITHOUT INTEGRAL OVERCURRENT PROTECTION  

FOR HOUSEHOLD AND SIMILAR USES (RCCBs) –  
 

Part 1:  General rules 
 
 
 

1 Scope 

This  Internat ional Standard applies to res idual current  operated c ircuit -breakers  funct ionally  
independent  of,  or funct ionally  dependent  on,  l ine voltage,  for household and s imilar uses, not  
incorporat ing overcurrent  protec tion (hereafter referred to as  RCCBs),  for rated voltages not  
exceeding 440 V a.c .  with rated frequenc ies  of 50 Hz,  60 Hz or 50/60 Hz and rated currents  
not  exceeding 125 A,  intended princ ipally  for protec t ion agains t  shock  hazard.   

These devices are intended to protec t  persons agains t  indirec t  contact ,  the exposed 
conduct ive parts  of the ins tal lation being connected to an appropriate earth elec t rode.  They 
may be used to provide protec t ion against  fire hazards due to a pers is tent earth fault  current ,  
without  the operat ion of the overcurrent  protec t ive device.  

RCCBs having a rated res idual operat ing current  not  exceeding 30 mA are also used as a 
means for addit ional protec t ion in case of fai lure of the protec t ive means agains t  elec t ric  
shock.   

This  s tandard applies  to devices performing s imultaneous ly  the funct ions of detec t ion of the 
res idual current ,  of comparison of the value of this  current  with the res idual operat ing value  
and of opening of the protec ted c ircuit  when the res idual current  exceeds this  value.  

NOTE 1 The requirements  f or  RCCBs  are in line w ith the general requirements  of  IEC 60755. RCCBs  are 
essentially intended to be operated by uninstructed persons and designed not to require maintenance. They  may  
be submitted f or  cer t if ication purposes .  

NOTE 2 Ins tallat ion and application rules  of  RCCBs  are given in the IEC 60364 ser ies .  

They are intended for use in an environment  with pollut ion degree 2.  

They are suitable for isolat ion.  

RCCBs comply ing with this  s tandard,  with the except ion of those with an uninterrupted 
neutral,  are suitable for use in IT sys tems.  

Spec ial precaut ions (e.g. l ightning arres ters) may be necessary  when excess ive overvoltages 
are l ikely  to occur on the supply  s ide (for example in the case of supply  through overhead 
l ines) (see IEC 60364-4-44).  

RCCBs of the general type are res is tant  to unwanted t ripping inc luding the case where surge 
voltages (as  a result  of switching t ransients or induced by l ightning) cause loading currents  in 
the ins tal lat ion without  occurrence of flashover.  

RCCBs of type S are cons idered to be suffic ient  proof agains t  unwanted t ripping even if the 
surge voltage causes a flashover and a fol low-on current  occurs .  

NOTE 3 Surge ar resters installed downstream of the general type of RCCBs  and connected in common mode may 
cause unw anted tr ipping. 

NOTE 4 For  RCCBs  hav ing a degree of protec tion higher  than IP20 spec ial cons truc tions  may  be required. 
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Part icular requirements  are necessary  for 

– residual current operated circuit-breakers with integral overcurrent protection (see IEC 61009-1); 

– RCCBs incorporated in or intended only  for assoc iat ion with plugs and socket -out lets  or 
with appliance couplers  for household or s imilar general purposes ;  

– RCCBs intended to be used at  frequenc ies  other than 50 Hz or 60 Hz.   

NOTE 5 For  the t ime being, f or  RCCBs  incorporated in, or  intended only  f or  socket-outlets  or  plugs , the 
requirements of  this  s tandard in conjunc tion w ith the requirements  of  IEC 60884-1 may  be used as  f ar  as  
applicable. 

For RCCBs incorporated in,  or intended only  for assoc iat ion with socket -out lets ,  the 
requirements  of this  s tandard may be used,  as  far as  applicable,  in conjunct ion with the 
requirements  of IEC 60884-1 or the nat ional requirements  of the country  where the product  is  
placed on the market .  

NOTE 5 RCCBs  incorporated in, or intended only for association with socket-outlets, can either  meet IEC 62640 
or  this  s tandard. 

NOTE 6 In DK, plugs  and socket-outlets shall be in accordance w ith the requirements  of  the heavy  cur rent 
regulations , sec tion 107.  

NOTE 7 In the UK, the plug part of an RCCB shall comply with BS 1363-1 and the socket-outlet par t(s )  of  an 
RCCB should comply with BS 1363-2. In the UK, the plug part and the socket-outlet part(s )  of  an RCCB need not 
comply  w ith any  IEC 60884-1 requirements . 

The requirements  of this  s tandard apply  for normal environmental condit ions (see 7.1).  
Addit ional requirements  may be necessary  for RCCBs used in locat ions having severe 
environmental condit ions.  

RCCBs inc luding bat teries  are not  covered by this  s tandard.   

2 Normative references 

The fol lowing referenced documents  are indispensable for the applicat ion of this  document .  
For dated references,  only  the edit ion c ited applies . For undated references,  the latest edit ion  
of the referenced document  (inc luding any amendments) applies .  

IEC 60038,  IEC s tandard voltages  

IEC 60051 (al l  parts ),  Direct  ac t ing indicat ing analogue elec t rical measuring ins t ruments  and 
their accessories  

IEC 60060-1:1989,  High-voltage tes t  techniques – Part  1:  General def init ions and tes t  
requirements  

IEC 60060-2:1994,  High-voltage tes t  techniques – Part  2:  Measuring sys tems 

IEC 60068-2-30:2005,  Environmental tes ting – Part  2-30:  Tests  – Test  Db :  Damp heat ,  cyc l ic  
(12 h + 12 h cyc le) 

IEC 60068-3-4:  2001,  Environmental tes t ing – Part  3-4:  Support ing documentat ion and 
guidance – Damp heat  tes ts  

IEC 60112:2003,  Method for the determinat ion of  the proof  and the comparat ive t rack ing 
indices of  solid insulat ing materials  

IEC 60228:2004,  Conductors  of  insulated cab les   

IEC 60364 (al l  parts ),  Low-voltage elec t rical ins tal lat ions 
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IEC 60364-4-44:2007,  Low-voltage elec t rical ins tal lations – Part  4-44:  Protec t ion for safety –
Protec t ion agains t  voltage dis turbances and elec t romagnet ic  dis turbances  

IEC 60364-5-53:2001,  Electrical ins tallations of  buildings – Part  5-53:  Selec t ion and erect ion 
of  elec t rical equipment  –Isolat ion,  switching and control  

IEC 60417,  Graphical symbols  for use on equipment  

IEC 60529,  Degrees of  protec t ion provided by enc losures (IP Code) 

IEC 60664-1:2007,  Insulation coordinat ion for equipment  within low-voltage sys tems – Part  1:  
Princ iples ,  requirements  and tes ts  

IEC 60664-3,  Insulat ion coordinat ion for equipment  within low-voltage sys tems - Part  3:  Use  
of  coat ing,  pot t ing or moulding for protec t ion agains t  pollut ion 

IEC 60695-2-10:2000,  Fire hazard tes t ing – Part  2-10:  Glowing/hot-wire based tes t methods –
Glow-wire apparatus  and common tes t  procedure 

IEC 60884-1,  Plugs and socket-outlets for household and s imilar purposes – Part  1:  General  
requirements  

IEC 61009-1,  Residual current  operated c ircuit-b reak ers  with integral overcurrent  protec t ion 
for household and s imilar uses (RCBOs) – Part  1:  General rules  

IEC 61543:1995,  Residual current-operated protec t ive devices (RCDs) for household and 
s imilar use – Elec t romagnet ic  compat ib i l i ty 
Amendment 1 (2004)  
Amendment  2 (2005)  

CISPR 14-1:2005,  Elec t romagnet ic  compat ib i l i ty –Requirements  for household appliances,  
elec t ric  tools  and s imilar apparatus  – Part  1:  Emiss ion 

3 Terms and definitions 

For the purposes of this  document ,  the fol lowing terms and definit ions apply .  

Where the terms "voltage" or "current" are used,  they imply  r.m.s .  values,  unless otherwise  
spec ified.   

NOTE For  a glossary  of  symbols  see A nnex  IB. 

3.1 De finitions re lating to currents flow ing from l ive parts to ea rth 

3.1.1 
ea rth fault current 
current  flowing to earth due to an insulat ion fault  

3.1.2 
ea rth leakage  current 
current  flowing from the l ive parts  of the ins tal lat ion to earth in the absence of an insulat ion 
fault  

3.1.3 
pulsa ting direct current 
current  of pulsat ing wave form  which assumes,  in each period of the rated power frequency,  
the value 0 or a value not  exceeding 0,006 A d.c .  during one s ingle interval of t ime,  expressed 
in angular measure,  of at  least  150° 
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3.1.4 
current de lay angle  α  
t ime,  expressed in angular measure,  by  which the s tart ing ins tant  of current  conduct ion is  
delayed by phase control 

3.2 De finitions re lating to the  energization of a  residua l current circuit-breaker 

3.2.1 
energiz ing quanti ty 
elec trical exc itation quant ity which alone,  or in combinat ion with other such quant it ies ,  shall 
be applied to an RCCB to enable it  to accomplish its  funct ion under spec ified condit ions  

3.2.2 
energiz ing input-quanti ty 
energiz ing quant ity  by  which the RCCB is  ac t ivated when it  is  applied under spec ified 
condit ions  

NOTE These condit ions that may involve, for example, the energizing of certain auxiliary elements. 

3.2.3 
residua l  current 
I∆  
vec tor sum of the ins tantaneous values of the current  flowing in the main c ircuit  of the RCCB  
(expressed as r.m.s .  value) 

3.2.4 
residua l  opera ting current 
value of res idual current  which causes the RCCB to operate under spec ified condit ions  

3.2.5 
residua l  non-opera ting current 
value of res idual current  at  which and below which the RCCB does not  operate under 
spec ified condit ions  

3.3 De finitions re lating to the  operation and functions of residua l current circuit-
breakers 

3.3.1 
residua l  current opera ted circuit-breaker 
mechanical switching device des igned to make,  carry  and break currents  under normal 
service condit ions and to cause the opening of the contacts  when the res idual current  at tains  
a given value under spec ified condit ions  

3.3.2 
residua l  current opera ted circuit-breaker w ithout integra l  overcurrent protection 
RCCB 
res idual current  operated c ircuit-breaker not  des igned to perform the funct ions of protec t ion  
agains t  overloads and/or short -c ircuits  

3.3.3 
residua l  current opera ted circuit-breaker w ith integra l  overcurrent protection 
RCBO 
res idual current  operated c ircuit -breaker des igned to perform the funct ions of protec t ion 
agains t  overloads and/or short -c ircuits  

3.3.4 
RCCBs functiona l ly independent of l ine  voltage  
RCCBs for which the funct ions of detec t ion, evaluat ion and interrupt ion do not  depend on the  
l ine voltage 
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3.3.5 
RCCBs functiona l ly dependent on l ine  voltage  
RCCBs for which the funct ions of detec t ion,  evaluat ion or interrupt ion depend on the l ine 
voltage 

NOTE It is  understood that the line voltage is  applied to the RCCB, f or  detec tion, evaluation or  inter ruption. 

3.3.6 
sw itching device  
device des igned to make or to break the current  in one or more elec t ric  c ircuits  

[ IEV 441-14-01:1984] 

3.3.7 
mechanica l  sw itching device  
switching device des igned to c lose and to open one or more elec t ric  c ircuits  by  means of 
separable contacts  

[ IEV 441-14-02,  modified] 

3.3.8 
trip-free  RCCB 
RCCB the moving contacts  of which return to and remain in the open pos it ion when the 
automat ic  opening operat ion is  initiated after the init iation of the c los ing operat ion, even if the 
c los ing command is  maintained 

NOTE To ensure proper breaking of the current which may have been established, it  may be necessary  that the 
contac ts  momentar ily  reach the c losed pos it ion. 

3.3.9 
break time  of an RCCB 
t ime which elapses between the ins tant  when the res idual operat ing current  is  suddenly  
at tained and the ins tant  of arc  ex t inc t ion in al l  poles  

3.3.10 
l imiting non-actua ting time  
maximum delay  during which a value of res idual current  higher than the res idual non-
operat ing current  can be applied to the RCCB without  caus ing it  to operate 

3.3.11 
time-de lay RCCB 
RCCB spec ial ly  des igned to at tain a predetermined value of l imit ing non-actuat ing t ime,  
corresponding to a given value of res idual current  

3.3.12 
closed position 
pos it ion in which the predetermined cont inuity  of the main c ircuit  of the RCCB is  secured 

[ IEV 441-16-22] 

3.3.13 
open position 
pos it ion in which the predetermined c learance between open contacts  in the main c ircuit  of 
the RCCB is  secured 

[ IEV 441-16-23] 
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3.3.14 
pole  
that  part  of an RCCB assoc iated exclusively with one elec t rical ly  separated conduct ing path of 
i ts  main c ircuit provided with contacts  intended to connect  and disconnect  the main c ircuit  
i tself and exc luding those port ions which provide a means for mount ing and operat ing the 
poles  together 

3.3.15 
sw itched neutra l  pole  
pole only  intended to switch the neutral and not  intended to have a short -c ircuit  capac ity  

3.3.16 
ma in circuit (of an RCCB) 
all the conduct ive parts  of an RCCB inc luded in the current  paths  (see 4.3) 

3.3.17 
control  circuit (of an RCCB) 
c ircuit  (other than a path of the main c ircuit ) intended for the c los ing operat ion or the opening 
operat ion,  or both,  of the RCCB 

NOTE The c ircuits  intended f or  the tes t dev ice are inc luded in this  def init ion. 

3.3.18 
aux i l ia ry circuit (of an RCCB) 
all the conduct ive parts  of an RCCB intended to be inc luded in a c ircuit  other than the main 
c ircuit  and the control c ircuit  of the RCCB 

[ IEV 441-15-04] 

3.3.19 
RCCB type  AC 
RCCB for which t ripping is  ensured for res idual s inusoidal alternat ing currents ,  whether 
suddenly  applied or s lowly  ris ing 

3.3.20 
RCCB type  A 
RCCB for which t ripping is  ensured for res idual s inusoidal alternat ing currents  and res idual  
pulsat ing direc t  currents ,  whether suddenly  applied or s lowly  ris ing 

3.3.21 
test device  
device incorporated in the RCCB s imulat ing the res idual current  condit ions for the operat ion  
of the RCCB under spec ified condit ions  

3.4 De finitions re lating to va lues and ranges of energiz ing quanti ties 

3.4.1 
ra ted va lue  
quant ity  value ass igned by the manufacturer for a spec ific  operat ing condit ion of an RCCB 

3.4.2 
non-opera ting overcurrents in the  ma in circuit 
The definit ions of l imit ing values of non-operat ing overcurrents  are given in 3.4.2.1 and 
3.4.2.2.  

NOTE In the case of overcurrent in the main circuit, in the absence of residual current, operation of the detec ting 
dev ice may  occur  as  a consequence of  asymmetry  ex is ting in the detec ting dev ice itself .  
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3.4.2.1 
l imiting va lue of overcurrent in case  of a  load through an RCCB w ith tw o current pa ths 
maximum value of overcurrent  of a load which,  in the absence of any fault  to frame or to 
earth,  and in the absence of an earth leakage current ,  can flow through an RCCB with two 
current  paths  without  caus ing it  to operate 

3.4.2.2 
l imiting va lue of overcurrent in case  of a  single  phase  load through a  three -pole   
or four-pole  RCCB 
maximum value of a s ingle phase overcurrent  which,  in the absence of any fault  to frame or to 
earth,  and in the absence of an earth leakage current ,  can flow through three-pole or four-
pole RCCB without  caus ing it  to operate 

3.4.3 
residua l  short-circuit w ithstand current 
maximum value of the res idual current  for which the operat ion of the RCCB is  ensured under  
spec ified condit ions and above which the device may undergo irrevers ible alterat ions  

3.4.4 
prospective  current 
current  that  would flow in the c ircuit ,  i f each main current  path of the RCCB and of the 
overcurrent  protec t ive device (i f any) were replaced by a conductor of negligible impedance 

NOTE The prospec tive cur rent may  be qualif ied in the same manner  as  an ac tual cur rent, f or  example: 
prospec tive breaking cur rent, prospec tive peak cur rent, prospec tive res idual cur rent, etc .  

3.4.5 
max imum prospective  peak current (of an a .c.  circuit) 
prospect ive peak current ,  when the init iat ion of the current  takes place at  the ins tant  which  
leads to the highest  poss ible value 

NOTE For  a mult ipole RCCB in a polyphase circuit, the maximum prospective peak current refers to a s ingle pole 
only . 

3.4.6 
short-circuit (making and breaking) capacity 
alternat ing component  of the prospect ive current ,  expressed by its  r.m.s .  value,  which the 
RCCB is  des igned to make,  to carry  for i ts  opening t ime and to break under spec ified 
condit ions  

3.4.7 
making capacity 
value of the a.c .  component of a prospect ive current  that  an RCCB is  capable of mak ing at  a 
s tated voltage under prescribed condit ions of use and behaviour 

3.4.8 
breaking capacity 
value of the a.c .  component of a prospect ive current  that  an RCCB is  capable of break ing at  a  
s tated voltage under prescribed condit ions of use and behaviour 

3.4.9 
residua l  making and breaking capacity 
value of the a.c .  component of a res idual prospect ive current  which an RCCB can make,  carry  
for i ts  opening t ime and break under spec ified condit ions of use and behaviour 

3.4.10 
conditiona l  short-circuit current 
value of the a.c .  component of a prospect ive current ,  which an RCCB, protec ted by  a suitable  
short -c ircuit protect ive device (hereafter referred to as  SCPD) in series  can withs tand under  
spec ified condit ions of use and behaviour 
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3.4.11 
conditiona l  residua l  short-circuit current 
value of the a.c .  component of a res idual prospect ive current  which an RCCB protec ted by  a 
suitable SCPD in series ,  can withs tand under spec ified condit ions of use and behaviour 

3.4.12 
l imiting va lues (Ux and Uy) of the  l ine  voltage for RCCBs functiona lly dependent on l ine  
voltage  

3.4.12.1 
Ux 
minimum value of the l ine voltage at  which an RCCB funct ionally  dependent  on l ine voltage 
s t i l l  operates  under spec ified condit ions in case of decreas ing l ine voltage (see 9.17.1) 

3.4.12.2 
Uy 
minimum value of the l ine voltage below which an RCCB funct ionally  dependent  on l ine 
voltage opens automat ically  in the absence of any res idual current  (see 9.17.2) 

3.4.13 
I2t (Joule  integra l) 
integral of the square of the current ,  over a given t ime interval (to,  t1):  

∫=
1

0

d22
t

t

titI  

[ IEV 441-18-23:1984] 

3.4.14 
recovery voltage  
voltage which appears  across the terminals  of a pole of an RCCB after the break ing of the 
current  

[ IEV 441-17-25:1984] 

NOTE 1 This  voltage may  be considered as comprising tw o success ive intervals  of  t ime, one dur ing w hich a 
transient voltage exists, followed by  a second interval dur ing w hich pow er - f requency  voltage alone ex is ts . 

NOTE 2 This  def inition refers to a single-pole device. For a mult ipole device, the recovery voltage is  the voltage 
ac ross  the supply  terminals  of  the dev ice. 

3.4.14.1 
transient recovery voltage  
recovery  voltage during the t ime in which it  has a s ignificant  t rans ient  character 

NOTE The transient voltage may  be oscillatory or non-oscillatory  or  a combination of  these depending on the 
characterist ics of the circuit and of the RCCB. It inc ludes the voltage shift of  the neutral of  a polyphase c ircuit.  

[ IEV 441-17-26:1984,  modified] 

3.4.14.2 
pow er-frequency recovery voltage  
recovery  voltage after the t rans ient  voltage phenomena have subs ided 

[ IEV 441-17-27;1984]  

3.5 De finitions re lating to va lues and ranges of influencing quanti ties 

3.5.1 
influencing quanti ty 
any quant ity  l ikely  to modify  the spec ified operat ion of an RCCB 
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3.5.2 
re fe rence  va lue  of an influencing quanti ty 
value of an influenc ing quant ity to which the characteris t ics  s tated by  the manufacturer are 
referred 

3.5.3 
re fe rence  conditions of influencing quanti ties 
collec t ively ,  the reference values of al l  influenc ing quant it ies  

3.5.4 
range  of an influencing quanti ty 
range of values of an influenc ing quant ity which permits  the RCCB to operate under spec ified  
condit ions,  the other influenc ing quant it ies  having their reference values  

3.5.5 
ex treme  range  of an influencing quanti ty 
range of values of an influenc ing quant ity within which the RCCB suffers  only  spontaneous ly  
revers ible changes,  although not  necessari ly  comply ing with al l  the requirements  of this  
s tandard 

3.5.6 
ambient a ir tempera ture  
temperature,  determined under prescribed conditions of the air surrounding the RCCB (for an 
enc losed RCCB it  is  the air outs ide the enc losure)  

3.6 De finitions re lating to te rminals 

NOTE These def init ions  may  be modif ied w hen the w ork of  subcommittee 23F on terminals  is  completed. 

3.6.1 
te rmina l  
conduct ive part  of a device,  provided for reusable elec t rical connect ion to ex ternal c ircuits  

3.6.2 
screw -type  te rmina l  
terminal for the connect ion and subsequent  disconnect ion of one conductor or the 
interconnection of two or more conductors capable of being dismant led, the connections being 
made,  direc t ly  or indirec t ly ,  by  means of screws or nuts  of any k ind 

3.6.3 
pi l la r te rmina l  
screw-type terminal in which the conductor is  inserted into a hole or cavity  where it  is  c lamped 
under the shank of the screw(s) 

NOTE 1 The c lamping pressure may be applied directly by the shank of  the sc rew  or  through an intermediate 
c lamping element to w hich pressure is  applied by  the shank of  the sc rew . 

NOTE 2 Examples  of  pillar  terminals  are show n in Figure IC.1 of  A nnex  IC. 

3.6.4 
screw  te rmina l  
screw-type terminal in which the conductor is  c lamped under the head of the screw. The 
c lamping pressure may be applied direc t ly  by  the head of the screw or through an 
intermediate part ,  such as a washer,  a c lamping plate or an ant i-spread device 

NOTE Examples  of  sc rew  terminals  are show n in Figure IC.2a of  A nnex  IC. 

3.6.5 
stud te rmina l  
screw-type terminal in which the conductor is  c lamped under a nut  
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NOTE 1 The c lamping pressure may be applied directly by a suitably shaped nut or  through an intermediate par t, 
such as  a w asher , a c lamping plate or  an anti-spread dev ice. 

NOTE 2 Examples  of  s tud terminals  are show n in Figure IC.2b. 

3.6.6 
saddle  te rmina l  
screw-type terminal in which the conductor is  c lamped under a saddle by  means of two or 
more screws or nuts  

NOTE Examples  of  saddle terminals  are show n in Figure IC.3. 

3.6.7 
lug te rmina l  
screw terminal or a s tud terminal,  des igned for c lamping a cable lug or a bar by  means of a  
screw or nut  

NOTE Examples  of  lug terminals  are show n in Figure IC.4. 

3.6.8 
screw less te rmina l  
connect ing terminal for the connect ion and subsequent disconnect ion of one conductor or the 
dismountable interconnect ion of two or more conductors  capable of being dismant led,  the 
connect ion being made,  direc t ly  or indirec t ly ,  by  means of springs,  wedges,  eccentrics  or 
cones,  etc . ,  without  spec ial preparat ion of the conductor other than removal of insulat ion 

3.6.9 
tapping screw  
screw manufactured from a material having high res is tance to deformat ion when applied by  
rotary  insert ion to a hole in a material having less  res is tance to deformat ion than the screw 
NOTE The sc rew is  made with a tapered thread, the taper being applied to the core diameter of the thread at the 
end section of the screw. The thread produced by application of the screw is formed securely only after  suf f ic ient  
revolutions  have been made to exceed the number  of  threads  on the tapered sec tion.  

3.6.10 
thread forming tapping screw  
tapping screw having an uninterrupted thread 

NOTE 1 It  is  not a f unction of this thread to remove material from the hole. 

NOTE 2 A n example of a thread forming tapping screw is shown in Figure 1. 

3.6.11 
thread cutting tapping screw  
tapping screw having an interrupted thread 

NOTE 1 It  is  a f unc tion of  this  thread to remove mater ial f rom the hole. 

NOTE 2 A n example of  a thread cutt ing tapping sc rew  is  show n in Figure 2. 

3.7 De finitions re lating to conditions of opera tion 

3.7.1 
opera tion 
t ransfer of the moving contact(s) from the open pos it ion to the c losed pos it ion or vice versa 

NOTE If  dis t inction is  necessary, an operation in the electrical sense (e.g. make or  break)  is  ref er red to as  a 
sw itching operation and an operation in the mechanical sense (e.g. c lose or  open) is refer red to as  a mechanical 
operation. 

3.7.2 
closing opera tion 
operat ion by  which the RCCB is  brought  from the open pos it ion to the c losed pos it ion 

[ IEV 441-16-08:1984] 
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3.7.3 
opening opera tion 
operat ion by  which the RCCB is  brought  from the c losed pos it ion to the open pos it ion 

[ IEV 441-16-09:1984] 

3.7.4 
opera ting cycle  
succession of operat ions  from one pos it ion to another and back to the firs t  pos it ion through all  
other pos it ions,  i f any  

[ IEV 441-16-02] 

3.7.5 
sequence  of opera tions 
success ion of spec ified operat ions with spec ified t ime intervals  

3.8 De finitions re lating to tests 

3.8.1 
type  test 
tes t  of one or more devices made to a certain des ign to show that  the des ign meets  certain 
requirements  

3.8.2 
routine  test 
tes t  to which each individual device is  subjec ted during and/or after manufacture to ascertain  
whether i t  complies  with certain c riteria 

3.9 De finitions re lating to insula tion coordination 

3.9.1 
insula tion coordina tion 
mutual correlat ion of insulat ion characterist ics of elec t rical equipment tak ing into account  the  
expected micro-environment  and the influenc ing s t resses  

[ IEC 60664-1:2007,  definit ion 3.1]  

3.9.2 
w orking voltage  
highest  r.m.s.  value of the a.c .  or d.c .  voltage across any part icular insulation which can occur 
when the equipment  is  supplied at  rated voltage  

NOTE 1 Trans ients  are dis regarded. 

NOTE 2 Both open c ircuit condit ions  and normal operating condit ions  are taken into account.  

[ IEC 60664-1:2007,  definit ion 3.5]  

3.9.3 
overvoltage  
any voltage having a peak value exceeding the corresponding peak value of max imum 
steady-s tate voltage at  normal operat ing condit ions  

[ IEC 60664-1:2007,  definit ion 3.7]  

3.9.4 
impulse  w ithstand voltage  
highest  peak value of impulse voltage of prescribed form and polarity ,  which does not  cause 
breakdown of the insulat ion under spec ific  condit ions  

[ IEC 60664-1:2007,  definit ion 3.8.1]  
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3.9.5 
overvoltage  ca tegory 
numeral defining a t rans ient  overvoltage condit ion  

[ IEC 60664-1:2007,  definit ion 3.10]  

3.9.6 
macro-environment 
environment  of the room or other locat ion,  in which the equipment  is  ins tal led or used  

[ IEC 60664-1:2007,  definit ion 3.12.1]  

3.9.7 
micro-environment 
immediate environment  of the insulat ion which part icularly influences the dimens ioning of the 
creepage dis tances  

[ IEC 60664-1:2007,  definit ion 3.12.2]  

3.9.8 
pol lution 
any addit ion of foreign mat ter,  sol id,  l iquid or gaseous that  can result  in a reduct ion of elec t ric  
s t rength or surface res is t ivity  of the insulat ion  

[ IEC 60664-1:2007,  definit ion 3.11]  

3.9.9 
pol lution degree  
numeral characteriz ing the expected pollut ion of the micro-environment   

[ IEC 60664-1:2007,  definit ion 3.13]  

NOTE The pollution degree to which equipment is  exposed may  be different from that of the mac ro-env ironment 
w here the equipment is located because of protection offered by means such as an enclosure or internal heating to 
prevent absorption or  condensation of  mois ture. 

3.9.10 
isola tion (isola ting function) 
funct ion intended to cut  off the supply  from the whole ins tal lation or a discrete section of i t  by  
separat ing it  from every  source of elec t rical energy for reasons of safety   

[ IEC 60947-1:2007,  definit ion 2.1.19,  modified]  

3.9.11 
isola ting distance  
c learance between open contacts ,  meet ing the safety  requirements  spec ified for isolat ion 
purposes  

[ IEV 441-17-35:1984,  modified] 

3.9.12 
clea rance  (see Annex B) 
shortes t  dis tance in air between two conduct ive parts  along a s t ring s t retched the shortes t  
way between these conduct ive parts   

[ IEV 441-17-31:1984,  modified] 

NOTE For  the purpose of determining a c learance to accessible par ts, the access ible sur f ace of  an insulating 
enc losure should be considered conductive as if  it  was covered by a metal foil w herever  it  can be touched by  a 
hand or  a s tandard tes t f inger  according to Figure 3. 
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3.9.13 
creepage  distance  (see Annex B) 
shortes t  dis tance along the surface of an insulat ing material between two conduct ive parts  

[ IEV 604-03-61:1987,  modified] 

NOTE For  the purpose of determining a c reepage distance to access ible par ts , the access ible sur f ace of  an 
insulating enclosure should be considered conductive as  if  it  w as  covered by  a metal f oil w herever  it  can be 
touched by  a hand or  a s tandard tes t f inger  according to Figure 3. 

4 Classification 

RCCBs are c lass ified:  

4.1 According to the  method of operation 

NOTE The selec tion of  the var ious  types  is  made according to the requirements  of  IEC 60364-5-53. 

4.1.1 RCCB functiona lly independent of l ine voltage (see 3.3.4)  

4.1.2 RCCB functiona lly dependent on l ine voltage (see 3.3.5)  

4.1.2.1 Opening automat ically  in case of fai lure of the l ine voltage,  without  or with delay  
(see 8.12):  

a) Rec los ing automat ically  when the l ine voltage is  res tored;  

b) Not  rec los ing automat ically  when the l ine voltage is  res tored.  

4.1.2.2 Not  opening automat ically  in case of fai lure of the l ine voltage:  

a) Able to t rip in case of a hazardous s ituat ion (e.g.  due to an earth fault ) aris ing on fai lure of  
the l ine voltage (requirements  under cons iderat ion);  

b) Not  able to t rip in case of a hazardous s ituat ion (e.g.  due to an earth fault ) aris ing on 
fai lure of l ine voltage.  

NOTE The selec tion of the RCCBs  of  b)  is  subjec t to the condit ions  of  531.2.2.2 of  IEC 60364-5-53:2001. 

4.2 According to the  type  of insta l la tion 
– RCCB for fixed ins tal lat ion and fixed wiring;  

– RCCB for mobile ins tal lat ion and corded connect ion (of the device itself to the supply).  

4.3 According to the  number of poles and current pa ths 
– s ingle-pole RCCB with two current  paths ;  

– two-pole RCCB; 

– three-pole RCCB; 

– three-pole RCCB with four current  paths ;  

– four-pole RCCB. 

4.4 According to the  possibi l i ty of adjusting the  residual operating current 
– RCCB with a s ingle value of rated res idual operat ing current ;  

– RCCB with mult iple set t ings of res idual operat ing current  by  fixed s teps  

4.5 According to resistance  to unw anted tripping due  to voltage surges 

– RCCBs with normal res is tance to unwanted t ripping (general type as  in Table 1,  and Table  
2 if applicable);  

– RCCBs with increased res is tance to unwanted t ripping (S type as in Table 1,  and Table 2 
if applicable).  
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4.6 According to behaviour in presence of d.c. components 
– RCCBs of type AC; 
– RCCBs of type A. 

4.7 According to time-delay (in presence of a residual current) 
– RCCB without time-delay: type for general use; 
– RCCB with time-delay: type S for selectivity. 

4.8 According to the protection against external influences 
– enclosed-type RCCB (not requiring an appropriate enclosure); 
– unenclosed-type RCCB (for use with an appropriate enclosure). 

4.9 According to the method of mounting 
– surface-type RCCB;  
– flush-type RCCB;  
– panel board type RCCB, also referred to as distribution board type. 

NOTE These types may be intended to be mounted on rails. 

4.10 According to the method of connection 
– RCCBs the connections of which are not associated with the mechanical mounting; 
– RCCBs the connections of which are associated with the mechanical mounting, for 

example:  
• plug-in type; 
• bolt-on type. 

NOTE Some RCCBs may be of the plug-in type or bolt-on type on the line side only, the load terminals being 
usually suitable for wiring connection. 

– RCCBs, the electrical connections of which are not associated with the mechanical 
mounting; 

– RCCBs, the electrical connections of which are associated with the mechanical mounting. 

NOTE Examples of this type are: 

– plug-in type; 

– bolt-on type; 

– screw-in type. 

Some RCCBs may be of the plug-in type or bolt-on type on the line side only, the load terminals being usually 
suitable for wiring connection. 

4.11 According to the type of terminals  
– RCCBs with screw-type terminals for external copper conductors; 
– RCCBs with screwless type terminals for external copper conductors; 

NOTE 1 The requirements for RCCBs equipped with this type of terminals are given in Annex J. 

– RCCBs with flat quick-connect terminals for external copper conductors; 

NOTE 2 The requirements for RCCBs equipped with these types of terminals are given in Annex K. 

– RCCBs with screw-type terminals for external aluminium conductors; 

NOTE 3 The requirements for RCCBs equipped with this type of terminals are given in Annex L. 
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5 Characteristics of RCCBs 

5.1 Summary of characteristics 

The characteris t ics  of an RCCB shall be s tated in the fol lowing terms:  

– type of ins tal lat ion (see 4.2);  

– number of poles  and current  paths  (see 4.3);  

– rated current  In (see 5.2.2);  

– rated res idual operat ing current  I∆n (see 5.2.3);  

– rated res idual non-operat ing current  (see 5.2.4);  

– rated voltage Un (see 5.2.1);  

– rated frequency (see 5.2.5);  

– rated mak ing and break ing capac ity  Im (see 5.2.6);  

– rated res idual mak ing and break ing capac ity  I∆m (see 5.2.7);   

– t ime-delay ,  i f applicable,  (see 5.2.8);  

– operat ing characteristics in case of res idual currents  with d.c .  components  (see 5.2.9);  

– degree of protec t ion (see IEC 60529);  

– rated condit ional short -c ircuit  current  Inc  (see 5.4.2);   

– rated condit ional res idual short -c ircuit  current  I∆c  (see 5.4.3);  

– method of mount ing (see 4.9);  

– method of connect ion (see 4.10).  

For RCCBs funct ionally  dependent  on l ine voltage:  

– behaviour of the RCCB in case of fai lure of l ine voltage (see 4.1.2).  

5.2 Ra ted quantities and other characteristics 

5.2.1 Ra ted voltage (Un) 

5.2.1.1 Ra ted operational  voltage (Ue ) 

The rated operat ional voltage (hereafter referred to as  " rated voltage") of an RCCB is  the 
value of voltage,  ass igned by the manufacturer,  to which its  performance is  referred.   

NOTE The same RCCB may  be ass igned a number  of  rated voltages . 

5.2.1.2 Ra ted insula tion voltage (Ui) 

The rated insulat ion voltage of an RCCB is  the value of voltage,  ass igned by the 
manufacturer,  to which dielec t ric  tes t  voltages and creepage dis tances are referred.   

Unless otherwise s tated,  the rated insulat ion voltage is  the value of the max imum rated 
voltage of the RCCB. In no case shall the max imum rated voltage exceed the rated insulat ion  
voltage.  

5.2.1.3 Ra ted impulse  w ithstand voltage (Uimp) 

The rated impulse withs tand voltage of an RCCB shall be equal to or higher than the s tandard  
values of rated impulse withs tand voltage given in Table 3.  
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5.2.2 Ra ted current (In) 

The value of current ,  ass igned to the RCCB by the manufacturer,  which the RCCB can carry  
in uninterrupted duty .  

5.2.3 Ra ted residual operating current (I∆ n) 

The value of res idual operat ing current  (see 3.2.4),  ass igned to the RCCB by the 
manufacturer,  at  which the RCCB shall operate under spec ified condit ions.   

For an RCCB having mult iple set tings of res idual operat ing current,  the highest set ting is  used 
to des ignate it .  

RCCBs with cont inuous ly  adjus table set t ings are not  al lowed.  

5.2.4 Ra ted residual non-operating current (I∆ no) 

The value of res idual non-operat ing current  (see 3.2.5),  ass igned to the RCCB by the 
manufacturer,  at  which the RCCB does not  operate under spec ified condit ions.  

5.2.5 Ra ted frequency 

The rated frequency of an RCCB is  the power frequency for which the RCCB is  des igned and  
to which the values of the other characteris t ics  correspond.   

NOTE The same RCCB may  be ass igned a number  of  rated f requenc ies . 

5.2.6 Ra ted making and breaking capacity (Im ) 

The r.m.s .  value of the a.c .  component  of prospect ive current  (see 3.4.4),  ass igned by the 
manufacturer,  which an RCCB can make,  carry  and break under spec ified condit ions.   

The condit ions are those spec ified in 9.11.2.2.  

5.2.7 Ra ted residual making and breaking capacity (I∆m) 

The r.m.s. value of the a.c. component of residual prospective current (3.2.3 and 3.4.4), assigned 
by the manufacturer, which an RCCB can make, carry and break under specified conditions.  

The condit ions are those spec ified in 9.11.2.3.  

5.2.8 RCCB type  S 

A t ime-delay  RCCB (see 3.3.11) which complies  with the relevant  part  of Table 1,  and Table 2 
if applicable.  

5.2.9 Opera ting characteristics in case  of residua l currents w ith d.c. components 

5.2.9.1 RCCB type  AC 

An RCCB for which t ripping is  ensured for res idual s inusoidal alternat ing currents ,  whether  
suddenly  applied or s lowly  ris ing.  

5.2.9.2 RCCB type  A 

An RCCB for which t ripping is  ensured for res idual s inusoidal alternat ing currents  and 
res idual pulsat ing direc t  currents ,  whether suddenly  applied or s lowly  ris ing.  
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5.3 Standard and preferred va lues 

5.3.1 Pre fe rred va lues of ra ted voltage (Un) 

Preferred values of rated voltage are as  fol lows:  

RCCBs  Cir cuit  s upplying the  RCCB 

Rate d voltage  of  
RCCBs  for  us e  in  
s ys te m s  230 V  or  
230/400 V  or  400 V  

V  

Rate d voltage  of  
RCCBs  for  us e  in  

s ystems 120/240 V  or  
240 V  

V  

Single pole (with 
tw o current paths) 

Single-phase 
(phase to earthed middle conductor or 
phase to neutral)  

230 120 

Tw o-pole 
Single phase 
(phase to neutral or phase to phase or 
phase to earthed middle conductor) 

230 120 

 Single phase 
(phase to phase) 400 240 

 Single phase 
(phase to phase, 3-wire)  120/240 

 
Three phase (4-wire) 
(230/400 V -system phase to neutral or 
230 V -system phase to phase) 

230  

Three-pole (with 
three or four 
cur rent path) 

Three phase (3-wire or 4-wire)  
(400 V  or 230/400 V or 240 V-system 400 240 

Four -pole Three phase (4-wire) 
(230/400 V -system)  400  

NOTE 1 In IEC 60038 the network voltage value of 230/400 V has been standardized. This value should 
progressively supersede the values of 220/380V and 240/415 V.  

NOTE 2 Wherever in this standard there is a reference to 230 V or 400 V, they may  be read as 220 V or 240 V, 
380 V  or  415 V, respectively.  

NOTE 3 Wherever in this standard there is a reference to 120 V or 120/240 V or 240 V, they may  be read as 100 V 
or  100/200 V  or  200 V , respectively.  

NOTE 4 Wherever in this standard there is a reference to 240 V three phases, it  may be read as 100 V  or 120/208V. 

 
NOTE In Japan, phase to neutral conductor and phase to earthed conduc tor  (grounded conduc tor )  is  thought 
dif ferently because single phase 2-wire system supplied from 2-wire system source do not have a neutral point.  

5.3.2 Pre fe rred va lues of ra ted current (In) 

Preferred values of rated current  are 

10 – 13 – 16 – 20 – 25 – 32 – 40 – 63 – 80 – 100 – 125 A.  

5.3.3 Standard va lues of ra ted residual operating current (I∆n) 

Standard values of rated res idual operat ing current  are 

0,006 – 0,01 – 0,03 – 0,1 – 0,3 – 0,5 A.  

NOTE In Korea and Japan, the values  of  0,015 A , 0,2 A  and 1 A  are also cons idered as  s tandard values . 

5.3.4 Standard va lue of residual  non-operating current (I∆ no) 

The s tandard value of res idual non-operat ing current  is  0,5 I∆n.  

NOTE For  res idual pulsating direct currents, residual non-operating currents depend on the current delay angle α  
( see 3.1.4) . 
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5.3.5 Standard minimum va lue of non-operating overcurrent in case  
of a  multiphase  ba lanced load through a  multipole RCCB (see 3.4.2.1)  

The s tandard minimum value of the non-operat ing current  in case of a mult iphase balanced 
load through a mult ipole RCCB is  6 In.  

5.3.6 Standard minimum va lue of the  non-operating overcurrent in case  
of a  single -phase  load through a  three-pole or four-pole RCCB (see 3.4.2.2)  

The s tandard minimum value of the non-operat ing overcurrent  in case of a s ingle-phase load  
through a three-pole or four-pole RCCB is  6 In.  

5.3.7 Pre fe rred va lues of ra ted frequency 

Preferred values of rated frequency are 50 Hz,  60 Hz and 50 /  60 Hz.   

If another value is  used,  the rated frequency shall be marked on the device and the tes ts  
carried out  at  this  frequency.  

5.3.8 Minimum va lue of the  ra ted making and breaking capacity (Im ) 

The minimum value of the rated mak ing and break ing capac ity Im is  10 In or 500 A,  whichever 
is  the greater.  

The assoc iated power fac tors  are spec ified in Table 19.  

5.3.9 Minimum va lue of the  ra ted residual making and breaking capacity (I∆m) 

The minimum value of the rated res idual mak ing and break ing capac ity I∆m is  10 In or 500 A,  
whichever is  the greater.   

The assoc iated power fac tors  are spec ified in Table 19.  

5.3.10 Standard and preferred va lues of the  ra ted conditional short-circuit current (Inc) 

5.3.10.1 Va lues up to and including 10 000 A 

Up to and inc luding 10 000 A the values of the rated condit ional short -c ircuit  current  Inc  are 
s tandard and are 

3 000 – 4 500 – 6 000 – 10 000 A.   

The assoc iated power fac tors  are spec ified in Table 19.  

NOTE In KR, the values of 1 000 A, 1 500 A, 2 000 A, 2 500 A, 7 500 A, 9 000 A are also considered as s tandard 
values . 

5.3.10.2 Va lues above  10 000 A 

For values above 10 000 A up to and inc luding 25 000 A a preferred value is  20 000 A.   

The assoc iated power fac tors  are spec ified in Table 19.  

Values above 25 000 A are not  cons idered in this  s tandard.  

5.3.11 Standard va lues of the  ra ted conditional  residual short-circuit current (I∆ c) 
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5.3.11.1 Va lues up to and including 10 000 A 

Up to and inc luding 10 000 A the values of the rated condit ional res idual short -c ircuit  current  
I∆c  are s tandard and are 

3 000 – 4 500 – 6 000 – 10 000 A.   

The values of 500 A,  1 000 A and 1 500 A are also s tandard for RCCBs incorporated in or 
intended for assoc iat ion with socket-out lets .   

The assoc iated power fac tors  are spec ified in Table 19.  

5.3.11.2 Va lues above  10 000 A 

For values above 10 000 A up to and inc luding 25 000 A a preferred value is  20 000 A.   

The assoc iated power fac tors  are spec ified in Table 19.   

Values above 25 000 A are not  cons idered in this  s tandard.  

5.3.12 Limit va lues of break time and non-actuating time for RCCB of type  AC and A 

5.3.12.1 Limit va lues of break time and non-actuating time for a l ternating residual 
currents (r.m.s.  va lues) for type  AC and A 

Limit  values of break t ime and non-actuat ing t ime for alternat ing res idual currents  (r.m.s .  
values) for type AC and A RCCB are given in Table 1.  

NOTE In the US, w here the tr ipping t imes  are spec if ically  related to cur rent, the f ollow ing f ormulas  apply :  
43,1

I
20








=T f or  high- res is tance f aults  and 
43,1

V
1025,1 








=T  f or  low  res is tance f aults . 

Table  1 – Limit va lues of break time  and non-actua ting time  for a l te rna ting residua l  
currents (r.m.s.  va lues) for type  AC and A RCCB 

 
Lim it  value s  of  br e ak  t im e  and non-actuat ing t im e  (s )   

for  type  AC and A RCCB in e ve nt  of   
alte r nat ing r e s idual cur r e nts  ( r .m .s . value s )  e qual to  

Type  In 
A  

I∆ n 
A  I∆ n 2 I∆ n 5 I∆ n 5  I∆ n or 

0,25 Aa 
5 A -  

200 Ab 500 A  

 
General 

 
A ny  

<  0,03 0,3 0,15  0,04 0,04 0,04 

Max imum 
break t imes  

0,03 0,3 0,15  0,04 0,04 0,04 

>  0,03 0,3 0,15 0,04  0,04 0,04 

 
 
 

S 
 
 

 
 
 
 

≥  25  
 

>  0,03 0,5 0,2 0,15  0,15 0,15 

 
 

>  0,03 
0,13 0,06 0,05  0,04 0,04 

Minimum 
non-

operating 
non-

ac tuating 
t imes  

 
a V alue to be dec ided by  the manuf ac turer  f or  this  tes t. 
b The tes ts are only made during the verif ication of  the cor rec t operation as  mentioned in 9.9.2.4. 

Full document details: IEC 61008-1-2013

http://www.avadocuments.com/doc/iec-61008-1-2013
http://www.avadocuments.com/doc/iec-61008-1-2013


 – 32 – 61008-1  IEC:2010+A1:2012 
+A2:2013 

5.3.12.2 Max imum va lues of break time for ha lf-wave residual  currents (r.m.s.  va lues) 
for type  A 

Maximum values of break t ime for half-wave pulsat ing res idual currents  (r.m.s .  values) for 
type A RCCB are given in Table 2.  

Table  2 – Max imum va lues of break time  for ha lf-w ave  pulsa ting residua l  currents 
(r.m.s.  va lues) for type  A RCCB 

   M axim um  value s  of  br e ak  t im e (s )  for  type  A RCCB in e ve nt  of  
half -w ave  puls at ing r e s idual cur r e nts  ( r m s  value s )  e qual to  

Type  
 

In 
A 

I∆ n 
A 1,4 I∆ n 2 I∆ n 2,8 I∆ n 4 I∆ n

 7 I∆ n 
 

0,35 A 
 

 
0,5 A 

 
350 A 

General  
A ny  

<  0,03  0,3  0,15   0,04 0,04 

0,03 0,3  0,15   0,04  0,04 

>  0,03 0,3  0,15  0,04   0,04 

S ≥  25  >  0,03 0,5  0,2  0,15   0,15 

 
5.3.13 Standard va lue of ra ted impulse  w ithstand voltage (Ui mp) 

Table 3 gives the s tandard value of rated impulse withs tand voltages as  a funct ion of the 
nominal voltage of the ins tal lat ion.  

Table  3 – Ra ted impulse  w ithstand voltage  as a  function of the  nomina l  voltage  
of the  insta l la tion 

Rate d im puls e  
w iths tand voltage  U i mp  

Nom inal voltage  of  the  ins tallat ion 

Thr e e -phas e  s ys te m s   Single -phas e  s ys te m  
w ith m id-point  e ar the d 

kV  V  V  

2,5a  120/240b 

4a 230/400  120/240, 240c  

NOTE 1 For  tes t voltages  to check the insulation, see Table 16.  

NOTE 2 For  tes t voltages  to check the isolation dis tance ac ross  open contac ts , see Table 15 22. 

a  The values 3 kV and 5 kV respectively are used for  verifying the isolating distances across open contacts at the 
alt itude of  2 000 m (see Tables  5 and 15 22) . 

b For  ins tallat ion prac tice in Japan. 
c For  ins tallat ion prac tice in Nor th A mer ican countr ies . 

 
5.4 Coordina tion w ith short-circuit protective devices (SCPDs) 

5.4.1 General 

RCCBs shall be protec ted agains t  short -c ircuits  by  means of c ircuit -breakers  or fuses 
comply ing with their relevant  s tandards according to the ins tal lat ion rules  of IEC 60364.   

Coordinat ion between RCCBs and the SCPD shall be verified under the general condit ions of 
9.11.2.1,  by  means of the tes ts  described in 9.11.2.4 which are des igned to verify  that  there is  
an adequate protec t ion of the RCCBs agains t  short -circuit currents up to the condit ional short-
c ircuit  current  Inc  and up to the condit ional res idual short -c ircuit  current  I∆c .   
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5.4.2 Ra ted conditional short-circuit current (Inc) 

The r.m.s .  value of prospect ive current ,  ass igned by the manufacturer,  which an RCCB, 
protec ted by  a SCPD, can withs tand under spec ified conditions without undergoing alterations 
impairing its  funct ions.   

The condit ions are those spec ified in 9.11.2.4 a).  

5.4.3 Ra ted conditional residual  short-circuit current (I∆c) 

The value of the res idual prospect ive current , ass igned by the manufacturer,  which an RCCB,  
protec ted by  an SCPD, can withs tand under spec ified condit ions without  undergoing 
alterat ions impairing its  funct ions.   

The condit ions are those spec ified in 9.11.2.4 c).  

6 Marking and other product information 

Each RCCB shall be marked in a durable manner with al l  or,  for small apparatus ,  part  of the  
fol lowing data:   

a) the manufacturer's  name or t rade mark ;  

b) type des ignat ion,  catalogue number or serial number;  

c ) rated voltage(s);  

d) rated frequency;  RCCBs with more than one rated frequency (e.g.  50/60 Hz) shall be 
marked accordingly ;  

e) rated current ;  

f) rated res idual operat ing current ;  

g) set t ings of res idual operat ing current  for RCCBs with mult iple res idual operat ing current  
set t ings;  

h) rated mak ing and break ing capac ity ;  

j) the degree of protec t ion (only  i f different  from IP20);  

k ) the pos it ion of use (symbol according to IEC 60051),  i f necessary ;  

l) rated res idual mak ing and break ing capac ity ,  i f different  from rated mak ing and break ing 
capac ity ;   

m) the symbol       (S in a square) for type S devices;  

n) indicat ion that  the RCCB is  funct ionally  dependent  on l ine voltage,  i f applicable (under 
cons iderat ion);  

o) operat ing means of the tes t  device,  by  the let ter T;  

p) wiring diagram; 

q) operat ing characteris t ic  in presence of res idual currents  with d.c .  components  

– RCCBs of type AC with the symbol  (IEC 60417-5032-2002-10) 

– RCCBs of type A with the symbol  

The mark ing shall be on the RCCB itself or on a nameplate or nameplates  at tached to the 
RCCB and shall be located so that  i t  is  legible when the RCCB is  ins tal led.   

The suitabil ity  for isolat ion, which is  provided by al l  RCCBs of this  s tandard,  may be indicated  

by  the symbol  on the device.  When affixed,  this  mark ing may be inc luded in a wiring 
diagram, where it  may be combined with symbols  of other funct ions.  

S 
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NOTE 1 In A us tralia, this marking on the c ircuit-breaker  is  mandatory  but is  not required to be v is ible af ter  
ins tallat ion. 

When the symbol is  used on its  own (i.e.  not  in a wiring diagram),  combinat ion with symbols  
of other funct ions is  not  al lowed.  

If a degree of protec t ion higher than IP20 according to IEC 60529 is  marked on the device,  i t  
shall  comply  with i t , whichever the method of ins tal lation. If the higher degree of protec t ion is  
obtained only  by  a spec ific  method of ins tal lat ion and/or with the use of spec ific  accessories  
(e.g.  terminal covers ,  enc losures,  etc.),  this shall be spec ified in the manufacturer’s l i terature.  

If,  for small devices,  the space available does not  al low all  the above data to be marked,  at  
least  the informat ion under e),  f),  m),  o) and q) (only  for type A) shall be marked and vis ible 
when the device is  ins tal led.  The informat ion under a),  b),  c ),  k ),  l) ,p) and q) (only  for type 
AC) may be marked on the s ide or on the back of the device and be vis ible only  before the  
device is  ins tal led. Alternat ively  the informat ion under p) may be on the ins ide of any cover 
which has to be removed in order to connect  the supply  wires . Any remaining informat ion not  
marked shall be given in the manufacturer's  catalogues.  

The manufacturer shall s tate the Joule integral I2t  and the peak current  Ip withs tand 
capabil i t ies of the RCCB. Where these are not  s tated,  minimum values as  given in Table 18  
apply .   

The manufacturer shall give the reference of one or more suitable SCPDs in his  catalogues  
and in a sheet  accompany ing each RCCB. 

For RCCBs c lass ified according to 4.1.2.1,  and opening with delay  in case of fai lure of the 
l ine voltage,  the manufacturer shall s tate the range of such delay .  

For RCCBs other than those operated by  means of push-but tons the open pos it ion shall be 
indicated by  the symbol "O" and the c losed pos it ion by  the symbol ""  (a short  s t raight  l ine).  
Addit ional nat ional symbols for this  indicat ion are al lowed.  Provis ionally  the use of nat ional 
indicat ions only  is  al lowed.  These indicat ions  shall be readily  vis ible when the RCCB is  
ins tal led.  

For RCCBs operated by  means of two push-but tons,  the push-button des igned for the opening 
operat ion only  shall be RED and/or be marked with the symbol "O".   

Red shall not  be used for any other push-but ton of the RCCB. If a push-but ton is  used for 
c los ing the contact  and is  evident ly  ident ified as  such,  i ts  depressed pos it ion is  suffic ient  to 
indicate the c losed pos it ion.   

If a s ingle push-but ton is used for c los ing and opening the contacts and is  ident ified as  such,  
the but ton remaining in i ts  depressed pos it ion is  sufficient to indicate the c losed pos it ion.  On  
the other hand,  i f the but ton does not  remain depressed,  an addit ional means indicat ing the  
pos it ion of the contacts  shall be provided.   

If i t  is  necessary  to dis t inguish between the supply  and the load terminals ,  they shall be 
c learly  marked (e.g.  by  " l ine" and " load" placed near the corresponding terminals or by  arrows 
indicat ing the direc t ion of power flow).   

Terminals  exc lus ively  intended for the connect ion of the neutral c ircuit  conductor shall be 
indicated by  the let ter N.  

Terminals  intended for the protec t ive conductor, i f any,  shall be indicated by  the symbol  
(IEC 60417-5019-2006-08).   

NOTE 2 The symbol  ( IEC 60417-5017), previously recommended, should be progressively superseded by  the 
pref er red symbol IEC 60417-5019-2006-08) , given above. 

The mark ing shall be indelible,  eas ily legible and not  be placed on screws,  washers  or other  
removable parts .  
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Compliance is  checked by inspect ion and by the tes t  of 9.3.   

For universal terminals  (for rigid-solid,  rigid-s t randed and flex ible conductors):   

– no mark ing.  

For non-universal terminals :  

– terminals  dec lared for rigid-solid conductors  only  shall be marked by the let ters  “s ” or 
"sol" ;  

– terminals  dec lared for rigid (solid and s t randed) conductors  only  shall be marked by the 
let ter " r" .  

The mark ings should appear on the RCCB or,  i f the space available is  not  suffic ient ,  on the  
smalles t  package unit  or in technical informat ion.  

7 Standard conditions for operation in service and for installation 

7.1 Standard conditions 

RCCBs comply ing with this  s tandard shall be capable of operat ing under the s tandard 
condit ions shown in Table 4.  

Table  4 – Standard conditions for opera tion in se rvice  

Inf lue ncing quant ity Standar d r ange  
of  applicat ion Re fe r e nce  value  Te s t  to le r ance s  6)  

A mbient temperature 1) 7)  –5 °C to +40 °C 2)  20 °C ±5 °C 

A lt itude Not exceeding 2 000 m   

Relative humidity 
max imum value 40 °C 50 % 3)    

Ex ternal magnetic f ield 
Not exceeding 5 t imes the 
ear th’s magnetic f ield in any 
direc tion 

Ear th’s  magnetic f ield 4)  

Pos it ion 

A s  s tated by the 
manuf acturer, with a 
tolerance of 2° in any 
direc tion 5)  

A s  s tated by  the 
manuf ac turer  2° in any  direc tion 

Frequency Ref erence value ±5 % 6) Rated value ±2 % 

Sinusoidal wave distortion Not exceeding 5 % Zero 5 % 

1)  The max imum value of  the mean daily  temperature is  +35 °C. 
2)  V alues outside the range are admissible where more severe climatic conditions prevail,  subjec t to agree-

ment betw een manuf ac turer  and user . 
3)  Higher  relative humidit ies  are admitted at low er  temperature ( f or  example 90 % at 20 °C) . 
4)  When an RCCB is  installed in proximity of a s trong magnetic f ield, supplementary  requirements  may  be 

necessary . 
5)  The dev ice shall be f ixed w ithout caus ing def ormation liable to impair  its  f unc tions . 
6)  The tolerances  given apply  unless  otherw ise spec if ied in the relevant tes t.  
7)  Ex treme limits of –20 °C and +60 °C are admissible during s torage and transportation, and should be taken 

into account in the des ign of  the dev ice. 

 
7.2 Conditions of insta l lation 

RCCBs shall be ins tal led in accordance with the manufacturer's  ins t ruc t ions.  

Full document details: IEC 61008-1-2013

http://www.avadocuments.com/doc/iec-61008-1-2013
http://www.avadocuments.com/doc/iec-61008-1-2013


 – 36 – 61008-1  IEC:2010+A1:2012 
+A2:2013 

7.3 Pol lution degree 

RCCBs comply ing with this  s tandard are intended for environment  with pollut ion degree 2,  
i .e. :  normally ,  only  non-conduct ive pollut ion occurs ;  occas ionally ,  however,  a temporary  
conduct ivity  caused by condensat ion may be expected.  

8 Requirements for construction and operation 

8.1 Mechanical design 

8.1.1 General 

The res idual current  detec tion and the res idual current  release shall be located between the  
incoming and outgoing terminals  of the RCCB. 

It  shall not  be poss ible to alter the operat ing characterist ics  of the RCCB by means of ex ternal 
intervent ions other than those spec ifical ly  intended for changing the set t ing of the res idual  
operat ing current .   

Changing from one set t ing to another shall not  be poss ible without  a tool.  It  shall  not  be 
poss ible to disable or inhibit  the RCCB funct ion by  any means.  

NOTE In A us tralia, Germany , Denmark, Italy , the UK and Sw itzer land, mult iple sett ings  are not allow ed. 

In case of an RCCB having mult iple set t ings of res idual operat ing current  the rat ing refers  to  
the highest  set t ing.  

8.1.2 Mechanism 

The moving contacts of al l  poles  of mult ipole RCCBs shall be mechanically coupled so that  al l  
poles  except  the switched neutral,  i f any,  make and break substant ial ly  together,  whether 
operated manually  or automat ically .   

The switched neutral pole (see 3.3.15) of four-pole RCCBs shall not  c lose after and shall not  
open before the other poles  (see 3.3.14).  

Compliance is  checked by inspection and by manual tes ts , us ing any appropriate means (e.g.: 
indicator l ights ,  osc il loscope,  etc . ).  

RCCBs shall have a t rip-free mechanism.  

It  shall  be poss ible to switch the RCCB on and off by  hand.  For plug-in RCCBs without  an 
operat ing handle,  this  requirement  is  not  cons idered met  by  the fac t  that  the RCCB can be  
removed from its  base.   

RCCBs shall be so construc ted that  the moving contacts can come to res t  only  in the c losed 
pos it ion (see 3.3.12) or in the open pos it ion (see 3.3.13),  even when the operat ing means is  
released in an intermediate pos it ion.  

RCCBs shall provide in the open pos it ion (see 3.3.13) an isolat ion dis tance in accordance 
with the requirements  necessary  to sat is fy  the isolat ing funct ion (see 8.3).  

Indicat ion of the pos it ion of the main contacts shall be provided by one or both of the fol lowing 
means 

– the pos it ion of the ac tuator (this  being preferred),  or 

– a separate mechanical indicator.  

Full document details: IEC 61008-1-2013

http://www.avadocuments.com/doc/iec-61008-1-2013
http://www.avadocuments.com/doc/iec-61008-1-2013


61008-1  IEC:2010+A1:2012 – 37 – 
+A2:2013 
If a separate mechanical indicator is  used to indicate the pos it ion of the main contacts ,  this  
shall show the colour red for the c losed pos it ion and the colour green for the open pos it ion.  

NOTE 1 In the US, the colours  red and green are not used f or  contac t pos it ion indication. 

The means of indicat ion of the contact  pos it ion shall be rel iable.  

Compliance is  checked by inspect ion and by the tes ts  of 9.15.  

RCCBs shall be des igned so that  the ac tuator,  front  plate or cover can only  be correc t ly  fi t ted 
in a manner which ensures correc t  indicat ion of the contact  pos it ion.  

Compliance is  checked by inspect ion and by the tes ts  of 9.11.  

When means are provided or spec ified by  the manufacturer to lock  the operat ing means in the 
open pos it ion,  lock ing in that  pos ition shall only  be poss ible when the main contacts are in the  
open pos it ion.  

NOTE 2 Locking of  the operating means  in the c losed pos it ion is  permitted f or  par t icular  applications . 

Compliance is  checked by inspection,  taking into account the ins t ructions of the manufacturer. 

Where the operat ing means is  used to indicate the pos it ion of the contacts ,  the operat ing 
means,  when released,  shall automat ically take up the pos it ion corresponding to that  of the 
moving contacts ;  in this  case,  the operat ing means shall have two dis t inc t  res t  pos it ions 
corresponding to the pos it ion of the contacts ,  but ,  for automat ic  opening,  a third dis t inc t  
pos it ion of the operat ing means may be provided,  in which case it  shall be necessary to reset  
the RCCB manually  before rec los ing is  poss ible.  

In the case of RCCBs funct ionally  dependent  on l ine voltage,  rec los ing automat ically  (see 
4.1.2.1 a)) when the l ine voltage is  res tored after fai lure of l ine voltage,  the operat ing means  
shall remain in the ON pos it ion fol lowing automat ic  opening of the contacts ;  when the l ine 
voltage is  re-es tablished, the contacts shall rec lose automatically unless in the meant ime the  
operat ing means has been placed in the OFF pos it ion.   

NOTE 3 For  this  type of RCCB, the operating means cannot be used as a means  f or  indicating the c losed and 
open pos it ions . 

When an indicator l ight  is  used, this  shall be l i t  when the RCCB is  in a c losed pos it ion and be 
of a bright  colour.  The indicator l ight  shal l not  be the only  means to indicate the c losed 
pos it ion.   

The act ion of the mechanism shall not  be influenced by the pos it ion of enc losures or covers  
and shall be independent  of any removable part .   

A cover sealed in pos it ion by  the manufacturer is  cons idered to be a non-removable part .   

If the cover is  used as a guiding means for push-but tons,  i t  shall  not  be poss ible to remove  
the but tons from the outs ide of the RCCB. 

Operat ing means shall be securely  fixed on their shafts  and it  shall not  be poss ible to remove 
them without  the aid of a tool.   

Operat ing means direc t ly  fixed to covers  are al lowed.  If the operat ing means has an "up-
down" movement ,  when the RCCB is  mounted as in normal use,  the contacts  shall be c losed 
by the up movement .   

NOTE 4 Prov is ionally  in cer tain countr ies  top to bottom c los ing is  allow ed. 
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Compliance with the above requirements  is  checked by inspection, by  manual tes t and,  for the 
t rip-free mechanism, by  the tes t  of 9.15.  

8.1.3 Clearances and creepage distances (see Annex B)  

The minimum required c learances and creepage dis tances are given in Table 5 which is  
based on the RCCB being des igned for operat ing in an environment  with pollut ion degree 2.  

Compliance is  checked by inspect ion and/or by  measurement  and for i tem 1 by  the tes t  of 
9.7.7.1.  

The c learances of i tems 2,  4 and 5 may be reduced provided that  the tes ts  according to Table 
16 are withs tood.  

Compliance is  checked,  i f relevant ,  with tes t  voltages given in Table 16 with tes t  
arrangements  of 9.7.2 items b),  c ),  d),  e) and 9.20 (without  further humidity  t reatment  as  
described in 9.7.1).  

The insulat ing materials  are c lassified into material groups on the bas is  of their comparat ive 
t rack ing index (CTI) according to 2.7.1.1 and 2.7.1.3 of IEC 60664-1:2007.  

Compliance for i tem 1 in Table 5 is  checked by measurement  and by the tes t  of 9.7.7.4.1 and  
9.7.7.4.2.  The tes t  is  carried out  with samples not  submit ted to the humidity  t reatment  
described in 9.7.1.  

The c learances of i tems 2 and 4 (except  access ible surface after ins tal lat ion,  see Note 1)  
may be reduced provided that  the measured c learances are not  shorter than the minimum 
allowed in IEC 60664-1 for homogenous field condit ions.  

NOTE 1 A ccessible surface after  installat ion means any surface accessible by the user when the RCD is  ins talled 
according to the manufacturer's instructions. The test f inger can be applied to determine w hether  a sur f ace is  
access ible or  not. 

In this  case,  after the humidity t reatment  described in 9.7.1,  compliance for i tems 2,  4 and 5 
and arrangements  of 9.7.2 items b),  c ),  d) and e) is  checked in the fol lowing order:  

– Tests  according to 9.7.2 to 9.7.6 as  applicable,  

– Test  according to 9.7.7.2 is  applied with tes t  voltages given in Table 16 with tes t  
arrangements  of 9.7.2 items b),  c ),  d),  e).  

If measurement  does not  show any reduced c learance,  tes t  in 9.7.7.2 is  not  applied.  

Compliance for i tem 3 in Table 5 is  checked by measurement .  

NOTE 2 A ll measurements required in 8.1.3 are carr ied out in Test sequence A on one sample and the tes ts  of  
9.7.7.2 are car r ied out bef ore 9.7.1 on three samples  of  Tes t sequence B.  

Parts  of PCBs connected to the l ive parts  protec ted agains t  pollut ion by  the use of a type 2 
protec t ion according to IEC 60664-3 are exempt from this  verificat ion.  

The insulat ing materials  are c lassified into material groups on the bas is  of their comparat ive 
t rack ing index (CTI) according to 4.8.1 of IEC 60664-1:2007.  

NOTE 3 Inf ormation on the requirements for design of  solid insulation and appropr iate tes ting is  prov ided in 
IEC 60664-1:2007, 5.3 and 6.1.3. 

NOTE 4 For  c learances on printed wiring material, the following Note 3 Table F.2 in 60664-1:2007 can be used: 
“For  pr inted wiring mater ial, the values for pollut ion degree 1 apply except that the value shall not be less  than 
0,04 mm, as  specif ied in Table F.4.” For creepage distances on printed wiring material, dis tances  in Table F.4 in 
60664-1:2007 can be used if  protec ted w ith a coating meeting IEC 60664-3 requirements  and tes ts . 
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NOTE 5 The dimensioning of clearances and creepage distances for spacings equal to or less than 2 mm for 
printed wiring board may be optimised under certain conditions in case of use of IEC 60664-5. Only humidity levels 
HL2 and HL3 are considered. 

Table 5 – Minimum clearances and creepage distances 

 Minimum clearances 
 mm 

Minimum creepage distancese, f  
mm 

   Group IIIah 

(175 V  CTI   400 V)d

Group II 

(400 V  CTI  600 V)d 

Group I 

(600 V  CTI )d  
 Rated voltage 

V 
Working voltagee 

V 
 U imp  

 2,5 kV 4 kV 4 kV 

Description 120/240
120 

120/240 
240 

230/400
230 
400  

25
50 i 

120 250 400 25
50 i 

120 250 400 25
50 i 

120 250 400 

1. Between live parts 
which are separated when 
the main contacts are in 
the open positiona 

2,0 4,0 4,0 1,2 2,0 4,0 4,0 0,9 2,0 4,0 4,0 0,6 2,0 4,0 4,0 

2. Between live parts of 
different polaritya 1,5 3,0 3,0 1,2 1,5 3,0 4,0 0,9 1,5 3,0 3,0 0,6 1,5 3,0 3,0 

3. Between circuits 
supplied from different 
sources, one of which 
being PELV or SELVg 

3,0 6,0 8,0  3,0 6,0 8,0  3,0 6,0 8,0  3,0 6,0 8,0 

  Rated voltage 
V 

120 / 240  230 / 400  120 / 240  230 / 400  120 / 240  230 / 400  

4. Between live parts and          

- accessible surfaces of 
operating means 

         

- screws or other means 
for fixing covers which 
have to be removed when 
mounting the RCCB 

         

- surface on which the 
RCCB  is mountedb 

         

- screws or other means 
for fixing the RCCBb 

         

- metal covers or boxesb 1,5 3,0 3,0 1,5 4,0 1,5 3,0 1,5 3,0 
- other accessible metal 
partsc 

         

- metal frames supporting 
flush-type RCCBs 

         

5. Between metal parts of 
the mechanism and 

         

- accessible metal partsc          

- screws or other means 
for fixing the RCCB 

         

- metal frames supporting 
flush-type RCCBs 

         

NOTE 1 The values given for 400 V are also valid for 440 V. 

NOTE 2 The parts of the neutral path, if any, are considered to be live parts. 

NOTE 3 Dimensioning rules for solid insulation are under consideration.  

NOTE 43 Care should be taken to provide adequate clearances and creepage distances between live parts of different polarity of 
RCCBs, e.g. of the plug-in type mounted close to one another. If the clearance and creepage distances requirements are not fulfilled to 
all the surfaces adjacent to the RCD, appropriate information will be provided for installation purposes. 
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Table  5 (cont inued) 

a  For  aux iliary  and control contac ts  the values  are given in the relevant s tandard. 
b  The values are doubled if  c learances and creepage distances between live par ts  of  the dev ice and the metallic  sc reen or  the 

sur face on which the RCCB is  mounted are not dependent on the design of the RCCB only, so that they can be reduced w hen the 
RCCB is  mounted in the mos t unf avourable condit ion. 

c   Inc luding a metal foil in contact with the surfaces of insulating mater ial which are accessible after installation for normal use. The 
f oil is  pushed into corners , grooves , etc ., by  means  of  a s traight unjointed tes t f inger  according to 9.6 (see Figure 3) .  

d  See IEC 60112. 
e  Interpolation is allowed in determining c reepage distances corresponding to voltage values intermediate to those listed as working  

voltage. When interpolating, linear interpolation shall be used and values shall be rounded to the same number  of  digits  as  the 
values  picked up f rom the tables . For  determination of  c reepage dis tances , see A nnex  B. 

f   Creepage distances cannot be less than the associated clearances. 
g  To cover all different voltages including ELV  in an auxiliary contact.  
h  For  mater ial group IIIb (100 V ≤  CTI <  175 V ), the values for mater ial group IIIa mult iplied by 1,6 apply. 
i   For  w orking voltages up to and including 25 V, reference may be made to IEC 60664-1. 

 
8.1.4 Screw s, current-carrying parts and connections 

8.1.4.1 Connect ions,  whether elec t rical or mechanical,  shall withs tand the mechanical 
s t resses occurring in normal use.  

Screws operated when mount ing the RCCB during ins tal lat ion shall not  be of the thread-
cut t ing type.  

NOTE 1 Sc rew s (or nuts) which are operated when mounting the RCCB inc lude screws for f ixing covers or cover -
plates , but not connec ting means  f or  sc rew ed conduits  and f or  f ix ing the base of  an RCCB. 

Compliance is  checked by inspect ion and by the tes t  of 9.4.  

NOTE 2 Sc rew ed connec tions  are cons idered as  checked by  the tes ts  of  9.8, 9.11, 9.12, 9.13 and 9.23. 

8.1.4.2 For screws in engagement  with a thread of insulat ing material and which are 
operated when mount ing the RCCB during ins tal lation,  correc t  int roduct ion of the screw into  
the screw hole or nut  shall be ensured.   

Compliance is  checked by inspect ion and by manual tes t .  

NOTE The requirement with regard to correct introduction is  met if  introduction of the screw in a slanting manner  
is  prevented, for example, by guiding the screw by the part to be f ixed by a recess in the f emale thread or  by  the 
use of  a sc rew  w ith the leading thread removed. 

8.1.4.3 Elec t rical connections shall be so des igned that  contact pressure is  not  t ransmit ted 
through insulat ing material other than ceramic ,  pure mica or other material with 
characteristics no less  suitable,  unless there is  suffic ient  res i l ience in the metall ic  parts  to 
compensate for any poss ible shrinkage or y ielding of the insulat ing material.   

Compliance is  checked by inspect ion.   

NOTE The suitability  of  the mater ial is  cons idered in respec t of  the s tability  of  the dimens ions . 

8.1.4.4 Current-carry ing parts inc luding parts  intended for protec t ive conductors, i f any,  shall 
be of 

– copper;  

– an al loy  containing at  least 58 % copper for parts  worked cold,  or at  least  50 % copper for 
other parts ;  
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– other metal or suitably  coated metal, no less  res istant to corros ion than copper and having 
mechanical propert ies  no less  suitable.   

NOTE New  requirements  and appropr iate tes ts  f or  determining the res is tance to cor ros ion are under  
cons ideration. These requirements  should permit other  mater ials  to be used if  suitably  coated. 

Current-carry ing parts  inc luding parts  intended for protec t ive conductors ,  i f any,  shall be 
made of a metal having,  under the condit ions occurring in the equipment ,  mechanical 
s t rength,  elec trical conduct ivity and res is tance to corros ion adequate for their intended use.  

Examples of suitable materials  are given below:  

– copper;  

– an al loy  containing at  least 58 % copper for parts  worked cold,  or at  least  50 % copper for  
other parts ;  

– other metal or suitably  coated metal, no less  res istant to corros ion than copper and having 
mechanical propert ies  no less  suitable.  

In case of us ing ferrous al loys  or suitably coated ferrous al loys ,  compliance to res is tance to 
corros ion is  checked by a tes t  of res is tance to rus t ing (9.25).  

The requirements  of this  subc lause do not  apply  to contacts ,  magnet ic  c ircuits ,  heater 
elements ,  bimetals, shunts, parts  of elec t ronic  devices or to screws,  nuts,  washers ,  c lamping 
plates ,  s imilar parts  of terminals  and parts  of the tes t  c ircuit .  

8.1.5 Terminals for ex te rnal conductors 

8.1.5.1 Terminals  for ex ternal conductors  shall be such that  the conductors  may be 
connected so as  to ensure that  the necessary  contact  pressure is  maintained permanent ly .   

In this  s tandard,  screw-type terminals  for ex ternal copper conductors  only  are cons idered.   

NOTE Requirements for f lat quick-connect terminations, screwless terminals and terminals for the connec tion of  
aluminium conduc tors  are under  cons ideration. 

Connect ion arrangements  intended for busbar connect ion are admiss ible,  provided they are  
not  used for the connect ion of cables .   

Such arrangements  may be either of the plug-in or of the bolt -on type.   

The terminals  shall be readily  access ible under the intended condit ions of use.   

Compliance is  checked by inspect ion and by the tes ts  of 9.5.  

Compliance is  checked by inspection,  by  the tes ts  of 9.5 for screw-type terminals, by  spec ific  
tes ts  for plug-in or bolt -on RCCBs inc luded in the s tandard,  or by  the tes ts  of Annex J,  K or L,  
as  relevant  for the type of connect ion.  

8.1.5.2 RCCBs shall be provided with terminals which shall al low the connect ion of copper 
conductors  having nominal c ross-sect ional areas as  shown in Table 6.   

NOTE Examples  of  poss ible des igns  of  terminals  are given in A nnex  IC.  

Compliance is  checked by inspection,  by  measurement  and by fi t t ing in turn one conductor of  
the smalles t  and one of the largest  c ross-sect ional area as  spec ified.  
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Table  6 – Connectable  cross-sections of copper conductors for screw -type  te rmina ls 

Rate d cur r e nt a 
A  

Range of nominal cr os s -s e ct ion to  be  clam pe db 
mm2 

Gr e ate r  than Up to and including Rigid (solid or stranded) 
conductor s  Fle xible  conductor s  

 – 
 13 
 16 
 25 
 32 
 50 
 80 
 100 

 13 
 16 
 25 
 32 
 50 
 80 
 100 
 125 

 1 to 2,5 
 1 to 4 
 1,5 to 6 
 2,5 to 10 
 4 to 16 
 10 to 25 
 16 to 35 
 25 to 50 

 1 to 2,5 
 1 to 4 
 1,5 to 6 
 2,5 to 6 
 4 to 10 
 10 to 16 
 16 to 25 
 25 to 35 

a A  range of RCCBs having the same f undamental des ign and hav ing the same des ign and cons truc tion of  
terminals, the terminals are f itted with copper conductors of the smallest cross-sec tion f or  the minimum rated 
cur rent and larges t c ross -sec tion f or  the max imum rated cur rent, as  spec if ied, solid and s tranded, as  
applicable. 

b It is  required that, for current ratings up to and including 50 A, terminals be designed to c lamp solid conductors  
as  w ell as r igid stranded conductors. Nevertheless, it  is permitted that terminals for  conductors  hav ing c ross -
sec tions  f rom 1 mm²  up to 6 mm²  be des igned to c lamp solid conduc tors  only . 

NOTE For  A WG c ross-sections see Annex ID. 

 

RCCBs shall be provided with:  

– either terminals  which shall al low the connect ion of copper conductors  having nominal 
c ross sect ional areas as  shown in Table 6;  

NOTE Examples  of  poss ible des igns  of  sc rew - type terminals  are given in A nnex  IC. 

– or terminals  for ex ternal untreated aluminium conductors  and with aluminium screw-type  
terminals  for use with copper or with aluminium conductors  according to Annex L.  

Compliance is  checked by inspection,  by  measurement  and by fi t t ing,  in turn,  one conductor 
of the smalles t  and one of the largest  c ross-sect ional area as  spec ified.  

Table  6 – Connectable  cross-sections of copper conductors for screw -type  te rmina ls 

Rate d cur r e nt  a)  
A  

Range of nominal cross-section to  be  clam pe d b )  
mm2 

Gr e ate r  than Up to and including Rigid (solid or str ande d c)  
conductor s  Fle xible conductor s  

 – 
 13 
 16 
 25 
 32 
 50 
 80 
 100 

 13 
 16 
 25 
 32 
 50 
 80 
 100 
 125 

 1 to 2,5 
 1 to 4 
 1,5 to 6 
 2,5 to 10 
 4 to 16 
 10 to 25 
 16 to 35 
 25 to 50 

 1 to 2,5 
 1 to 4 
 1,5 to 6 
 2,5 to 6 
 4 to 10 
 10 to 16 
 16 to 25 
 25 to 35 

NOTE Inf ormation on A WG is  given in A nnex  ID. 
a) A  range of RCCBs having the same fundamental des ign and hav ing the same des ign and cons truc tion of  

terminals, the terminals are f itted with copper conductors of the smallest cross-section for the minimum rated 
cur rent and largest c ross -sec tion f or  the max imum rated cur rent, as  spec if ied, solid and s tranded, as  
applicable. 

b) It  is  required that, f or  cur rent ratings  up to and inc luding 50 A , terminals  be des igned to c lamp solid 
conductors as well as r igid stranded conductors. Nevertheless, it  is permitted that terminals  f or  conduc tors  
hav ing c ross -sec tions  f rom 1 mm2 up to 6 mm2 be des igned to c lamp solid conduc tors  only . 

c ) Rigid s tranded conductors shall be used for conductors having c ross -sec tions  f rom 1,5 mm2 up to 50 mm2  
and shall be in compliance w ith c lass  2 of  IEC 60228, related to s tranded conduc tors  f or  s ingle-core. 
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8.1.5.3 The means for c lamping the conductors  in the terminals  shall not  serve to fix  any  
other component ,  although they may hold the terminals in place or prevent  them from turning.   

Compliance is  checked by inspect ion and by the tes ts  of 9.5.  

8.1.5.4 Terminals  for rated currents  up to and inc luding 32 A shall al low the conductors  to be 
connected without  spec ial preparat ion.   

Compliance is  checked by inspect ion.  

NOTE The term "special preparation" covers soldering of wire of the conductor, use of  cable lugs , f ormation of  
eyelets, etc., but not the reshaping of the conductor before its introduction into the terminal or  the tw is ting of  a  
f lex ible conduc tor  to consolidate the end. 

8.1.5.5 Terminals  shall have adequate mechanical s t rength.   

Screws and nuts  for c lamping the conductors  shall have a metric  ISO thread or a thread 
comparable in pitch and mechanical s t rength.   

Compliance is  checked by inspect ion and by the tes ts  of 9.4 and 9.5.1.  

8.1.5.6 Terminals  shall be so des igned that  they c lamp the conductor without  undue damage  
to the conductor.   

Compliance is  checked by inspect ion and by the tes t  of 9.5.2.  

8.1.5.7 Terminals  shall be so des igned that  they c lamp the conductor rel iably  and between 
metal surfaces.   

Compliance is  checked by inspect ion and by the tes ts  of 9.4 and 9.5.1.  

8.1.5.8 Terminals  shall be so des igned or pos it ioned that  neither a rigid solid conductor nor 
a wire of a s t randed conductor can s l ip out  while the c lamping screws or nuts  are t ightened.   

This  requirement  does not  apply  to lug terminals .   

Compliance is  checked by the tes t  of 9.5.3.  

8.1.5.9 Terminals  shall be so fixed or located that ,  when the c lamping screws or nuts  are 
t ightened or loosened,  their fix ings do not  work  loose.  

These requirements  do not  imply  that  the terminals shall be so des igned that  their rotat ion or 
displacement is  prevented,  but  any movement  shall be suffic ient ly  l imited so as  to prevent  
non-compliance with the requirements  of this  s tandard.  

The use of sealing compound or res in is  cons idered to be suffic ient  for prevent ing a terminal 
from work ing loose,  provided that  

– the sealing compound or res in is  not  subjec t  to s t ress  during normal use;  

– the effec t iveness of the sealing compound or res in is  not  impaired by  temperatures 
at tained by the terminal under the most  unfavourable condit ions specified in this  s tandard.  

Compliance is  checked by inspect ion,  by  measurement  and by the tes t  of 9.4.  

8.1.5.10 Clamping screws or nuts  of terminals  intended for the connect ion of protec t ive 
conductors  shall be adequately  secured agains t  acc idental loosening and it  shall not  be 
poss ible to unc lamp them without  a tool.  
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Compliance is  checked by manual tes t .  

In general,  the des igns of terminals  of which examples are shown in annex IC provide 
suffic ient  res i lience to comply with this requirement ; for other des igns spec ial provis ions, such 
as the use of an adequately  res i l ient part  which is  not  l ikely to be removed inadvertent ly ,  may  
be necessary .  

8.1.5.11 Screws and nuts  of terminals  intended for the connect ion of ex ternal conductors  
shall be in engagement  with a metal thread and the screws shall not  be of the tapping screw 
type.  

8.2 Protection against e lectric shock 

RCCBs shall be so des igned that ,  when they are mounted and wired as  for normal use,  l ive 
parts  are not  access ible.   

NOTE The term "normal use" implies that RCCBs  be ins talled according to the manuf ac turer 's  ins truc tions . 

A part  is  cons idered to be "access ible"  i f i t  can be touched by the s tandard tes t  finger (see 
9.6).   

For RCCBs other than those of the plug-in type,  ex ternal parts ,  other than screws or other  
means for fix ing covers  and labels ,  which are access ible when the RCCBs are mounted and  
wired as  in normal condit ions of use,  shall either be of insulat ing material,  or be l ined 
throughout  with insulat ing material,  unless the l ive parts  are within an internal enc losure of  
insulat ing material.   

Linings shall be fixed in such a way that  they are not  l ikely to be los t  during ins tal lat ion of the  
RCCBs.  They shall have adequate thickness and mechanical s t rength and shall provide 
adequate protec t ion at  places where sharp edges occur.  

Inlet  openings for cables  or conduits  shall either be of insulat ing material or be provided with 
bushings or s imilar devices of insulat ing material.  Such devices shall be rel iably  fixed and  
shall have adequate mechanical s t rength.   

For plug-in RCCBs external parts  other than screws or other means for fix ing covers ,  which  
are access ible for normal use,  shall be of insulat ing material.   

Metall ic operat ing means shall be insulated from l ive parts  and their conduct ive parts  which 
otherwise would be "exposed conductive parts"  shall be covered by insulat ing material,  with 
the except ion of means for coupling insulated operat ing means of several poles .   

Metal parts  of the mechanism shall not  be access ible. In addit ion,  they shall be insulated from  
access ible metal parts ,  from metal frames support ing the base of flush-type RCCBs,  from 
screws or other means for fix ing the base to i ts  support  and from metal plates  used as 
support .   

It  shall  be poss ible to replace plug-in RCCBs eas ily  without  touching l ive parts .   

Lacquer and enamel are not  cons idered to provide adequate insulat ion for the purpose of this  
subc lause.   

Compliance is  checked by inspect ion and by the tes t  of 9.6.  

8.3 Die lectric properties and isola ting capabil ity 

RCCBs shall have adequate dielec t ric  propert ies  and shall ensure isolat ion.  
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Control c ircuits connected to the main c ircuit shall not  be damaged by high d.c .  voltage due to 
insulat ion measurements  which are normally  carried out  after RCCBs are ins tal led.  

Compliance is  checked by the tes ts  of 9.7 and 9.20.  

8.4 Temperature-rise  

8.4.1 Temperature-rise  l imits 

The temperature rises  of the parts  of an RCCB spec ified in Table 7,  measured under the 
condit ions spec ified in 9.8.2,  shall not  exceed the l imit ing values s tated in that  table.   

The RCCB shall not  suffer damage impairing its  funct ions and its  safe use.   

Table  7 – Tempera ture -rise  va lues 

Par ts a, b Te m pe r atur e  r is e  
K 

Terminals  for external connectionsc 65 

Ex ternal parts liable to be touched dur ing manual 
operation of the RCCB, including operating means 
of  insulating material and metallic means for coupling 
insulated operating means of several poles 

40 

Ex ternal metallic parts of operating means 25 

Other  external parts, including that face of the RCCB 
in direc t contact with the mounting surface 

60 

a No value is  specif ied for the contacts, since the design of most RCCBs  is such that a direc t measurement of  
the temperature of those parts cannot be made without the r isk of causing alterations or displacement of parts 
likely  to af f ec t the reproduc ibility  of  the tes ts . 

 The tes t of reliability (see 9.22) is considered to be suffic ient f or  checking indirec tly  the behav iour  of  the  
contac ts  w ith respec t to undue temperature- r ises  in serv ice. 

b No value is  specif ied for parts other than those listed, but no damage shall be caused to adjacent par ts  of  
insulating mater ials , and the operation of  the RCCB shall not be impaired. 

c For  plug- in type RCCBs  the terminals  of  the base on w hich they  are ins talled. 

 
8.4.2 Ambient a ir temperature 

The temperature-rise l imits given in Table 7 are applicable only  i f the ambient  air temperature  
remains between the l imits  given in Table 4.  

8.5 Opera ting characteristic 

The operat ing characteris t ic  of RCCBs shall comply  with the requirements  of 9.9.1,  and 
9.9.21,  9.9.3 and 9.9.4 if applicable.  

8.6 Mechanical and e lectrical endurance 

RCCBs shall be capable of performing an adequate number of mechanical and elec t rical 
operat ions.   

Compliance is  checked by the tes t  of 9.10.  

8.7 Performance a t short-circuit currents 

RCCBs shall be capable of performing a spec ified number of short -c ircuit  operat ions during  
which they shall neither endanger the operator nor ini t iate a flashover between l ive conduct ive 
parts  or between l ive conduct ive parts  and earth.   
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Compliance is  checked by the tes ts  of 9.11.  

8.8 Resistance  to mechanical shock and impact 

RCCBs shall have adequate mechanical behaviour so as  to withs tand the s t resses imposed  
during ins tal lat ion and use.   

Compliance is  checked by the tes t  of 9.12.  

8.9 Resistance  to hea t 

RCCBs shall be suffic ient ly  res is tant  to heat .  

Compliance is  checked by the tes t  of 9.13.  

8.10 Resistance  to abnormal heat and to fi re  

External parts  of RCCBs made of insulat ing material shall not  be l iable to ignite and to spread  
fire i f current-carrying parts in their vic inity ,  under fault  or overload condit ions,  at tain a high 
temperature.  The res is tance to abnormal heat  and to fire of the other parts  made of insulat ing  
material is  cons idered as checked by the other tes ts  of this  s tandard.  

Compliance is  checked by inspect ion and by the tes t  of 9.14.  

8.11 Test device  

RCCBs shall be provided with a tes t  device to s imulate the pass ing through the detec t ing 
device of a res idual current  in order to al low a periodic  tes t ing of the abil i ty  of the res idual 
current  device to operate.  

NOTE The tes t device is intended to check the tripping function, not the value at which this func tion is  ef f ec tive 
w ith respec t to the rated res idual operating cur rent and the break t imes .  

The ampere-turns  produced when operat ing the tes t  device of an RCCB supplied at  rated 
voltage or at  the highest  value of the voltage range,  i f applicable,  shall not  exceed 2,5 t imes 
the ampere-turns  produced,  when a res idual current  equal to I∆n is  passed through one of the  
poles  of the RCCB. 

In the case of RCCBs having several set t ings of res idual operat ing current  (see 4.4) the 
lowest  set t ing for which the RCCBs have been des igned shall be used.  The tes t  device shall  
comply  with the tes t  of 9.16.   

The protec t ive conductor of the ins tal lat ion shall not  become l ive when the tes t  device is  
operated.  It  shall  not  be poss ible to energize the c ircuit  on the load s ide by  operat ing the tes t  
device when the RCCB is  in the open pos it ion and connected as  in normal use.   

The tes t  device shall not  be the sole means of performing the opening operat ion and is  not  
intended to be used for this  funct ion.  

8.12 Requirements for RCCBs functiona lly dependent on l ine voltage  

RCCBs funct ionally  dependent  on l ine voltage shall operate correc t ly  at  any value of the l ine  
voltage between 0,85 and 1,1 t imes their rated voltage,  for which purpose mult ipole RCCBs  
shall have al l  current  paths  supplied from the phases and neutral,  i f any.  

Compliance is  checked by the tes t  of 9.17 under the supplementary  tes t  condit ions spec ified  
in 9.9.2.  According to their c lassification, RCCBs shall comply with the requirements  given in  
Table 8.  
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