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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
DIRECT CURRENT (DC)  PLUGS AND SOCKET-OUTLETS FOR 

INFORMATION  AND  COMMUNICATION  TECHNOLOGY (ICT)  EQUIPMENT 
INSTALLED IN  DATA CENTRES AND TELECOM CENTRAL OFFICES  

 
Part 1 :  Plug  and  socket-outlet system  for 2 ,6  kW 

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commission  ( I EC)  i s  a  worl dwide  organ i zation  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ica l  commi ttees  ( I EC National  Commi ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  q uestions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic fi e l ds.  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC  publ i shes  I n ternational  Standards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC National  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti ci pate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zation  for Standard i zation  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two organ i zati ons.  

2)  The  formal  decis ions  or agreements  of I EC on  techn ical  matters  express,  as  nearl y  as  poss ible,  an  i n ternati ona l  
consensus  of opi n ion  on  the  re l evant subjects  s i nce  each  techn ical  comm i ttee  has  representati on  from  al l  
i n terested  I EC National  Committees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC Nati ona l  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  con ten t of I EC 
Publ i cations  i s  accu rate,  I EC  cannot be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m i s i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Comm i ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  exten t possib le  i n  thei r national  and  reg i onal  publ i cations.  Any d i vergence  
between  any I EC Publ i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I ndependent  certi fi cati on  bod ies  provide  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agents  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  National  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or rel i ance  upon ,  th i s  I EC  Publ i cation  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some  of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
patent  ri gh ts.  I EC shal l  not  be  hel d  respons ibl e  for i denti fyi ng  any or a l l  such  paten t ri gh ts .  

The main  task of I EC  techn ical  committees  i s  to  prepare  I n ternational  Standards.  I n  
exceptional  ci rcumstances,  a  techn ical  comm i ttee  may propose  the  publ ication  of a  Techn ical  
Speci fication  when  

•  the  requ ired  support cannot be  obtained  for the  publ ication  of an  I n ternational  Standard ,  
despi te  repeated  efforts,  or 

•  the  subject i s  sti l l  u nder techn ical  development or where,  for any other reason ,  there  i s  the  
fu ture  bu t  no  immed iate  poss ib i l i ty of an  agreement on  an  I n ternational  Standard .  

Techn ical  Speci fications  are  subj ect to  review wi th in  three  years  of publ ication  to  decide  
whether they can  be  transformed  in to  I n ternational  Standards.   

I EC TS  62735-1 ,  wh ich  i s  a  Techn ical  Speci fication ,  has  been  prepared  by I EC techn ical  
committee  23 :  E lectrical  accessories.  
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I n  th is  s tandard ,  the  fol l owing  pri n t types  are  used :   

– compl iance  statements :  i n  italic  type  

The  text of th is  Techn ica l  Speci fication  is  based  on  the  fol l owing  documents:  

Enqu i ry d raft  Report  on  voti ng  

23/692/DTS  23/708A/RVC  

 
Fu l l  i n formation  on  the  voting  for the  approval  of th is  Techn ical  Speci fication  can  be  found  in  
the  report  on  voti ng  i nd icated  i n  the  above  tab le.  

Th is  publ ication  has  been  d rafted  i n  accordance wi th  the  I SO/IEC  D i recti ves,  Part 2 .  

A l i s t of a l l  parts  i n  the  I EC 62735  series,  publ ished  under the  general  t i tl e  Direct current (DC)  
plugs and socket-outlets for information and communication technology (ICT)  equipment 
installed in  data centres and telecom central offices,  can  be  found  on  the  I EC  websi te.  

The  committee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  unti l  
the  stabi l i ty date  ind icated  on  the  I EC websi te  under "h ttp: //webstore. iec.ch"  i n  the  data  
re lated  to  the  speci fic  publ ication .  At  th is  date,  the  publ ication  wi l l  be  

•  transformed  in to  an  I n ternational  Standard ,  

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l ingual  vers ion  of th is  publ ication  may be  issued  at  a  l ater date.  

IMPORTANT – The  'colour inside'  l ogo on  the  cover page of th is  publ ication  ind icates  
that i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct  
understand ing  of i ts  contents.  Users  shou ld  therefore print  th is  document  using  a  
colour printer.  
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DIRECT CURRENT (DC)  PLUGS AND SOCKET-OUTLETS FOR 
INFORMATION  AND  COMMUNICATION  TECHNOLOGY (ICT)  EQUIPMENT 

INSTALLED IN  DATA CENTRES AND TELECOM CENTRAL OFFICES  
 

Part 1 :  Plug  and  socket-outlet system  for 2 ,6  kW 
 
 
 

1  Scope 

This  part of I EC 62735,  wh ich  i s  a  Techn ical  Speci fication ,  appl ies  to  p lugs  and  fixed  socket-
ou tlets  for cl ass  I  equ ipment wi th  two acti ve  con tacts  p l us  an  earth ing  contact,  a  rated  power 
of 2 , 6  kW and  a  rated  vol tage  range  from  294  V to  400  V d . c.  They are  i n tended  to  power d . c.  
i n formation  and  communication  technology equ ipment on l y,  products  accord ing  to  I EC  60950.  

The  accessories  accord ing  to  th is  part of I EC  62735  are  in tended  to  be  used  by ord inary 
persons  in  data  centres  on l y where  the  va lue  of the  d . c.  vol tage  d istribu tion  system  is  defi ned  
as  fol l ows:   

– 380  V wi th  a  to lerance of ±20  V for i nsta l lations  wi th  no  backup battery or wi th  a  vol tage  
regu lation  system ;  

– 380  V wi th  a  vol tage  range  of 294  V to  400  V for i nsta l l ations  wi th  a  backup  battery where  
vol tage  regu lation  i s  not guaran teed ;  

– the  vol tage  value  between  each  l i ve  conductor and  earth  does  not exceed  200  V d . c.  
during  normal  operation ;  

– there  are  two  abnormal  vol tage  ranges  (duration  below 1 0  m in) :  

•  260  V up  to  294  V,  and  

•  above  400  V to  41 0  V.  

The  maximum  curren t of the  p l ug  and  the  socket-ou tlet  i s   

– 6 , 5  A when  the  vol tage  between  l i ve  con tacts  i s  400  V d . c. ,   

– 8, 8  A when  the  vol tage  between  l i ve  con tacts  i s  294  V d . c.  

and  can  rise  up  to  1 0  A when  the  vol tage  between  l i ve  contacts  decreases  to  260  V d . c.  for 
1 0  m in  maximum .  

The  vol tage  between  l i ve  conductors  can  fa l l  down  to  260  V d . c.  when  the  vol tage  d ischarge  
va lue  of the  battery reaches  the  d isconnecting  l evel .  The  consequence  is  that the  cu rrent 
i ncreases  accord ing l y.  

The  accessories  accord ing  to  th is  part of I EC  62735  do  not requ i re  main tenance.  

Plugs  and  socket-ou tlets  covered  by th is  part of I EC 62735  are  i n tended  for use  i n  ci rcu i ts  
where   

– bas ic  protection ,  

– an  overcurrent  protection  (of 8, 8  A or l ess  for each  socket-outlet  or mu l tip le  socket-ou tlet) ,   

– the  fau l t protection  ( ind i rect  con tact protection ) ,  and   

– add i tional  protection   

are  al ready assured .  
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Th is  part  of I EC 62735 does  not  cover requ i rements  for fl ush  mounting  boxes:  however,  i t  
covers  on l y those  requ i rements  for surface-type  mounting  boxes  wh ich  are  necessary for the  
tests  on  the  socket-outlet.  

NOTE  1  General  requ i rements  for mounti ng  boxes  are  g i ven  i n  I EC 60670.  

This  part  of I EC  62735  a l so  appl ies  to  

– p lugs  i ncorporated  i n  cord  sets,   

– p lugs  and  socket-ou tlets  i ncorporated  in  cord  extens ion  sets  for data  centres  to  be  fixed  to  
a  wal l  or a  rack,   

– the  cord  extens ion  set and  mu l tip le  socket-outlets  for data  centres  in tended  to  be  fixed  to  
a  wal l  or a  rack,  and   

– socket-ou tlets  wh ich  are  a  component of an  assembly,   

un less  otherwise  stated  i n  the  standard  for the  re levan t assembly.  

Th is  part  of I EC  62735  does  not appl y to  

– s i ng le  or mu l ti p le  portable  socket-ou tlets  not  fixed  to  a  wal l  or a  rack;  

– p lugs,  socket-ou tlets  and  couplers  for i ndustria l  pu rposes;  

– p lugs,  socket-outlets  and  veh icle  couplers  for el ectric veh icles  accord ing  to  the  I EC 61 851  
and  I EC  621 96  series;  

– p lugs  and  socket-ou tlets  for household ;  

– appl iance  couplers;  

– p lugs,  fixed  and  portable  socket-ou tlets  for extra- low vol tage  (ELV);  

NOTE  2  ELV va lues  are  speci fi ed  i n  I EC 60364-4-41 .  

– fixed  socket-outlets  combined  wi th  fuses,  au tomatic  swi tches,  etc.  

Socket-ou tlets  wi th  p i l ot l igh ts  are  a l l owed  provided  that p i lot l i gh ts  comply wi th  the  re levant 
standard ,  i f any.  

P lugs  and  socket-outlets  complying  wi th  th is  part  of I EC  62735 are  on l y su i table  for use  at 

ambien t temperatures  not normal l y exceed ing  +40  °C,  bu t  the ir average  over a  period  of 24  h  

does  not exceed  +35  °C,  wi th  a  l ower l im i t  of the  ambient  a i r temperature  of −5  °C.  

Socket-ou tlets  complying  wi th  th is  part of I EC  62735 are  on l y su i table  for incorporation  or 
mounting  in  equ ipment i n  such  a  way and  i n  such  a  p l ace  that  i t  i s  un l ikel y that the  
surround ing  temperature  exceeds  35  °C.  

2  Normative references  

The fol l owing  documents,  i n  whole  or i n  part,  are  normative l y referenced  i n  th is  document and  
are  ind ispensable  for i ts  appl ication .  For dated  references,  on l y the  ed i ti on  ci ted  appl ies .  For 
undated  references,  the  l atest ed i ti on  of the  referenced  document ( i nclud ing  any 
amendments)  appl i es .  

I EC 60050-1 51 : 2001 ,  International Electrotechnical Vocabulary – Part 151 : Electrical and 
magnetic devices  (avai l able  at:  www.electroped ia. org )  

I EC 60068-2-31 ,  Environmental testing – Part 2-31:  Tests – Test Ec:  Rough handling shocks,  
primarily for equipment-type specimens 
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IEC 60227  (a l l  parts),  Polyvinyl chloride insulated cables of rated voltages up to and including 
450/750 V 

IEC 60245 (a l l  parts) ,  Rubber insulated cables – Rated voltages up to and including 
450/750 V 

IEC 60352-2,  Solderless connections – Part 2: Crimped connections – General requirements,  
test methods and practical guidance  

I EC  60423,  Conduit systems for cable management – Outside diameters of conduits for 
electrical installations and threads for conduits and fittings 

I EC 6051 2-1 2-1 ,  Connectors for electronic equipment – Tests and measurements – Part 12-1 :  
Soldering tests – Test 12a:  Solderability,  wetting,  solder bath method  

I EC  6051 2-1 2-2 ,  Connectors for electronic equipment – Tests and measurements – Part 12-2:  
Soldering tests – Test 12b:  Solderability,  wetting,  soldering iron method  

I EC  60529,  Degrees of protection provided by enclosures (IP Code)  

IEC 60695-2-1 1 ,  Fire hazard testing – Part 2-11 : Glowing/hot-wire based test methods – 
Glow-wire flammability test method for end-products (GWEPT)  

I EC 61 032,  Protection  of persons and equipment by enclosures – Probes for verification 

IEC 61 21 0,  Connecting devices – Flat quick-connect terminations for electrical copper 
conductors – Safety requirements  

I SO  1 456,  Metallic coatings – Electrodeposited coatings of nickel,  nickel plus chromium,  
copper plus nickel and of copper plus nickel plus chromium 

3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  terms  and  defin i tions  g i ven  in  I EC  60050-1 51  and  the  
fol lowing  appl y.  

NOTE  1  Where  the  terms  "vol tage"  and  "cu rrent"  are  used ,  they impl y r.m . s.  va l ues,  un l ess  otherwise  speci fi ed .  

NOTE  2  Th roughout  th i s  part  of I EC 62735,  the  word  "earth i ng"  i s  used  for “protecti ve  earth ing ” .  

NOTE  3  The  term  "accessory"  i s  used  as  a  general  term  coveri ng  pl ugs  and  socket-ou tl ets ;  the  term  "portable  
accessory"  covers  p l ugs.  Examples  of the  use  of accessori es  are  shown  i n  F i gure  1 a.   

3. 1   
plug  
accessory having  p ins  designed  to  engage  wi th  the  contacts  of a  socket-ou tlet,  a lso  
i ncorporating  means  for the  electrica l  connection  and  mechan ical  retention  of fl exib le  cable  

3.2   
socket-outlet  
accessory i n tended  for frequen t use  by ord inary persons,  having  socket contacts  des igned  to  
engage wi th  the  pi ns  of a  p lug  and  having  term inals,  term inations  or other means  for the  
connection  of cable  and  the  l i ke  

Note  1  to  en try:  Throughou t th i s  part  of I EC 62735,  socket-ou tl ets  cover fi xed  socket-ou tl ets ,  s i ng le  and  mu l ti pl e  
socket-ou tl ets  for data  cen tres  to  be  fi xed  to  a  wa l l  or a  rack.  
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3.3   
fixed  socket-outlet  
socket-ou tlet i n tended  to  be  connected  to  fixed  wiring  

Note  1  to  en try:  An  example  i s  shown  i n  F i gu re  1 a.  

3.4   
s ing le  socket-outlet  for data centres  to  be  fixed  to  a  wal l  or a  rack 

one  socket-outlet  for assembl ies  wi th  or wi thou t cable  

3.5   
mu l tiple  socket-outlet for data  centres  to  be  fixed  to  a  wal l  or a  rack 
combination  of two  or more  socket-outlets  for assembl ies  wi th  or wi thou t cable  

Note  1  to  en try:  An  example  i s  shown  i n  F i gu re  1 d .  

3.6   
socket-outlet for assembl ies  

socket-ou tlet i n tended  to  be  bu i l t  i n ,  or fixed  to  assembl ies  

Note  1  to  en try:  Examples  of assembl ies  are  power stri ps,  mu l ti pl e  socket-ou tl ets  to  be  fi xed  to  a  wal l  or a  rack,  
power d i s tri bu tion  un i ts  (PDUs) ,  recti fi er,  d . c.  power supply,  and  test  equ ipment.  

3.7   
rewirable  plug  

plug  so  constructed  that the  fl exib le  cable  can  be  replaced  

3.8   
rewirable  mu l tiple  socket-outlet  for data  centres  in tended  to  be  fixed  to  a  wal l  or a  rack 
multip le  socket-ou tlet for data  centres  in tended  to  be  fixed  to  a  wal l  or a  rack so  constructed  
that the  flexib le  cable  can  be  replaced  

3.9   
non-rewirable  plug  
plug  so  constructed  that i t  forms  a  complete  un i t  wi th  the  flexib le  cable  after connection  and  
assembly by the  manufacturer of the  accessory  

Note  1  to  en try:  See  a l so  1 4 . 1 .  

3. 1 0   
non-rewirable  multiple  socket-outlet for data centres  in tended  to  be  fixed  to  a  wal l  or a  

rack 
multip le  socket-ou tlet for data  centres  in tended  to  be  fixed  to  a  wal l  or a  rack so  constructed  
that i t  forms  a  complete  un i t wi th  the  fl exib le  cable  after connection  and  assembly by the  
manufacturer of the  accessory  

Note  1  to  en try:  See  a l so  1 4 . 1 .  

3. 1 1   
moulded-on  plug   
non-rewirable  p l ug ,  the  manufacture  of wh ich  is  completed  by insu lating  materia l  mou lded  
around  pre-assembled  componen t parts  and  the  term inations  for the  flexib le  cable  or cord  

[SOURCE:  I EC  60050-442: 1 998,  442-01 -1 4,  mod i fied  – "accessory"  has  been  replaced  by 
“p lug” . ]  

3. 1 2   
mounting  box  
box i n tended  for mounting  i n  or on  a  wal l ,  floor or cei l i ng ,  e tc. ,  for fl ush  or surface  appl ication ,  
i n tended  for use  wi th  fixed  socket-ou tlet(s)  
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3. 1 3   
cord  extension  set  for data centres  in tended  to  be  fixed  to  a  wal l  or a  rack 
assembly cons isting  of one  fl exible  cable  fi tted  wi th  one  p l ug  and  one  s ing le  socket-outlet for 
equ ipment or mu l tip le  socket-outlet  for data  centres  to  be  fixed  to  a  wal l  or a  rack  

3. 1 4  
terminal  
i nsu lated  or non- insu lated  connecting  device  i n tended  for reusable  e lectrical  connection  of the  
external  conductors  

3. 1 5   
termination  
i nsu lated  or non- insu lated  connecting  device  i n tended  for non-reusable  electrical  connection  
of the  external  conductors  

3. 1 6   
cl amping  un i t  
part or parts  of a  term inal  necessary for the  mechan ical  cl amping  and  the  electrica l  
connection  of the  conductor(s)  for test  purposes  

3. 1 7   
screw-type terminal  
term inal  for the  connection  and  subsequent d isconnection  of a  conductor or the  
i n terconnection  of two or more  conductors,  capable  of being  d ismantled ,  the  connection  being  
made,  d i rectl y or i nd i rectl y,  by means  of screws  or nu ts  of any kind  

3. 1 8   
pi l lar terminal  
screw-type  term inal  i n  wh ich  the  conductor i s  i nserted  i n to  a  hole  or cavi ty,  where  i t  i s  
cl amped  under the  end  of the  screw or screws  

Note  1  to  en try:  The  cl amping  pressure  may be  appl i ed  d i rectl y by the  end  of the  screw or th rough  an  
i n termed iate  cl amping  member to  wh ich  pressu re  i s  appl i ed  by the  end  of the  screw.  

Note  2  to  en try:  Examples  of p i l l ar term inal s  are  shown  i n  F i gure  2 .  

3. 1 9   
screw terminal  

screw-type  term inal  i n  wh ich  the  conductor i s  clamped  under the  head  of the  screw  

Note  1  to  en try:  The  cl amping  pressu re  may be  appl i ed  d i rectl y to  the  head  of a  screw or th rough  an  i n termed iate  
part,  such  as  a  washer,  cl amping  pl ate  or an ti -spread  device.  

Note  2  to  en try:  Examples  of screw term inal s  are  shown  i n  F i gu re  3 .  

3.20   
stud  terminal  

screw-type  term inal  i n  wh ich  the  conductor i s  cl amped  under a  nu t  

Note  1  to  en try:  The  cl ampi ng  pressu re  may be  appl i ed  d i rectl y by a  su i tabl y shaped  nu t  or th rough  an  
i n termed i ate  part,  such  as  a  washer,  cl amping  pl ate  or an ti -spread  device.  

Note  2  to  en try:  Examples  of s tud  term inal s  are  shown  i n  F i gure  3 .  

3.21   
saddle  terminal  
screw-type  term inal  i n  wh ich  the  conductor i s  cl amped  under a  sadd le  by means  of two  or 
more  screws  or nu ts  

Note  1  to  en try:  Examples  of sadd le  term inal s  are  shown  i n  F i gu re  4 .  
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3.22   
mantle  terminal  
screw-type  term inal  in  wh ich  the  conductor i s  clamped  against the  base  of a  s l ot i n  a  threaded  
stud  by means  of a  nu t   

Note  1  to  en try:  The  conductor i s  cl amped  agai nst  the  base  of the  s l ot  by a  su i tably shaped  washer under the  nu t,  
by a  central  peg  i f the  nu t  i s  a  cap  nu t,  or by an  equal l y effecti ve  means  for transm i tti ng  the  pressure  from  the  nu t  
to  the  conductor wi th i n  the  s l ot.  

Note  2  to  en try:  Examples  of mantle  term inal s  are  shown  i n  F i gu re  5.  

3.23   
screwless  terminal  
connecting  device  for the  connection  and  subsequent d isconnection  of a  rig i d  (sol i d  or 
stranded)  or fl exib le  conductor or the  i n terconnection  of two  or more  conductors,  capable  of 
being  d ismantled ,  the  connection  be ing  made,  d i rectl y or i nd i rectl y,  by means  of springs,  parts  
of ang led ,  eccen tric or con ical  form ,  etc. ,  wi thou t special  preparation  of the  conductor 
concerned ,  other than  removal  of i nsu lation  

3.24  
thread-forming  screw  
screw having  an  un in terrupted  thread ,  wh ich  by screwing  i n ,  forms  a  th read  by d isplacing  
materia l  

Note  1  to  en try:  An  example  of a  th read -form ing  screw i s  shown  i n  F i gure  6.  

3.25   
thread-cutting  screw 
screw having  an  i n terrupted  thread ,  wh ich  by screwing  i n ,  forms  a  th read  by removing  
materia l  

Note  1  to  en try:  An  example  of a  th read -cutti ng  screw i s  shown  i n  F i gure  7 .  

3.26   
rated  power 
power ass igned  to  the  pl ug  or socket-ou tlet  

3.27   
rated  vol tage  range  

vol tage  range  assigned  to  the  p lug  or socket-ou tlet 

3.28   
shutter 
movable  part i ncorporated  i n to  a  socket-ou tlet arranged  to  sh ie l d  at l east the  l i ve  socket-ou tlet 
con tacts  au tomatical l y when  the  pl ug  i s  wi thdrawn  

3.29   
type test  
test of one  or more  devices  made to  a  certa in  des ign  to  show that  the  des ign  meets  certa in  
speci fications  

3.30   
routine test  
test to  wh ich  each  i nd ividual  device  is  subjected  during  and/or after manufacture  to  ascertain  
whether i t  compl ies  wi th  certa in  cri teria   

3.31   
base  

part of the  socket-outlet  supporting  the  socket-contacts  
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3.32   
l ive  part  
conductor or conductive  part i n tended  to  be  energ ized  i n  normal  use,  i nclud ing  a  neu tral  
conductor,  bu t,  by convention ,  not  a  PEN  conductor 

[SOURCE:  I EC 60050-826:  826-1 2-08,  mod i fied  – "normal  operation "  has  been  replaced  by 
"normal  use" ,  "PEM  or PEL conductor"  has  been  deleted ,  and  the  note  has  been  deleted . ]   

3.33   
cable  anchorage  
that  part of an  accessory wh ich  has  the  abi l i ty to  l im i t the  d isp lacement of a  fi tted  fl exib le  
cable  against  pu l l ,  push  and  turn ing  forces   

3.34  
main  part  

assembly consisting  of the  base  and  other parts  

Note  1  to  en try:  Th i s  assembly i s  not  i n tended  to  be  d i smantled  at  any t ime  after manufactu re.  

3.35   
prospective  short-ci rcu i t  current  
curren t that wou ld  flow i n  the  ci rcu i t i f the  socket-outlet,  the  l im i tation  device  and  the  short 
ci rcu i t  i n  the  p l ug  were  replaced  by l i nks  of neg l i g ib le  impedance  wi thou t any other change  i n  
the  ci rcu i t.  

3.36   
prospective  l et-through  I2t  value  
value  that wou ld  be  l et th rough  by the  curren t l im i ti ng  device  i f the  socket-outlet and  the  short  
ci rcu i t i n  the  p lug  were  replaced  by l i nks  of neg l ig ib le  impedance   

Note  1  to  en try:  The  I2t  va l ue  may be  l im i ted  by us ing  an  open  wi re  fuse  or other su i table  devices.  

3.37   
stroke  

i nsertion  or a  wi thdrawal  of the  p lug  

4 General  requirements  

Accessories  and  boxes  of surface  mounting  accessories  shal l  be  so  des igned  and  constructed  
that,  i n  normal  use,  thei r performance  i s  re l iable  and  safety is  ach ieved  by reducing  risk to  a  
to lerable  l evel ,  as  defi ned  i n  I SO/IEC  Gu ide  51 .  

Compliance is checked by meeting all the relevant requirements and tests specified.  

5 General  notes  on  tests   

5.1  Tests shall be made to prove compliance with the  requirements laid down in  this part of 
IEC 62735,  where applicable.  

Tests are  made as follows: 

– type tests shall be  made on  representative specimens of each accessory;  

– routine tests shall be  made on each accessory manufactured according to this 
specification,  where applicable.  

Subclauses 5. 2 to 5. 6 are applicable to type tests and 5. 7 to routine tests.  
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5.2  Unless otherwise specified,  the specimens are tested as delivered and under normal 
conditions of use.  

Non-rewirable accessories are tested with the type and size of flexible cable as delivered; 
those not incorporated in  a  cord set or a  cord extension set,  or which are not a  component of 
equipment,  shall be  provided for testing with  at least 1  m of flexible  cable.  

Socket-outlets provided with a  flexible  cable are tested with the flexible  cable  as delivered.  

Socket-outlets which require a  box to complete their enclosure are  tested with their boxes.  

5.3  Tests shall be carried out according to  voltage described in  test with  a  maximum 

tolerance of ±5 %.  In  case of d. c.  test voltage from rectifying a. c.  voltage and not battery,  
ripple voltage shall not exceed 5 %.  

5.4 Unless otherwise specified,  the tests are carried out in  the order of the clauses,  at an  

ambient temperature between +15 °C and +35 °C.  

In  case of doubt,  the tests are made at an ambient temperature of (+20 ±  5)  °C.  

Plugs and socket-outlets are tested separately.  

5.5  Three specimens are  subjected to all the relevant tests.  

For the tests of 12. 3. 11 ,  additional specimens of socket-outlets having in  total at least five 
screwless terminals are  required.  

For the tests of 12. 3. 12,  three additional specimens of socket-outlets are necessary; in  each  
specimen one clamping unit is  tested.  

For the tests of 13. 19,  three additional specimens of separate membranes,  or of accessories 
incorporating membranes,  are  required.   

For the tests of Clauses 20 and 21 ,  additional specimens may be necessary (see Clauses 20 
and 21 ,  and Figure 30) .  

For non-rewirable accessories,  six additional specimens are  required for the test of 23. 2 
and 23. 4.  

For the test of 24. 9,  three additional specimens are required.  

For the test of Clause 28,  three additional specimens may be necessary.  

NOTE  Annex B  speci fi es  the  number of specimens  needed  for the  tests .  

5.6  The specimens are submitted to all the relevant tests and the requirements are 
satisfied if all the tests are met.  

If one specimen does not satisfy a  test due to an assembly or a  manufacturing fault,  that test 
and any preceding one which may have influenced the results of the test shall be repeated,  
and also the tests which follow shall be  made in  the required sequence on  another full set of 
specimens,  all of which shall comply with the requirements.  

NOTE  The  app l i cant  can  subm i t,  together wi th  a  number of specimens  speci fi ed  i n  5. 5,  the  add i ti onal  set  of 
specimens  wh ich  m igh t  be  requ i red ,  i f one  specimen  fai l s .  The  testi ng  station  wi l l  then ,  wi thou t fu rther request,  test  
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the  add i ti ona l  specimens  and  wi l l  on l y reject  them  i f a  fu rther fai l u re  occu rs.  I f the  add i ti onal  set  of specimens  i s  
not  subm i tted  at  the  same  time,  the  fai l u re  of one  specimen  wi l l  en ta i l  re j ection .  

5.7  Routine tests are specified in  Annex A .  

6 Ratings   

Accessories  shal l  have  a  rated  power of 2 , 6  kW  at any vol tage  wi th in  the  rated  vol tage  range  
of 294  V to  400  V.  

7 Classification  

7. 1  Accessory classifications  

7. 1 . 1  Classi fication  accord ing  to  the  method  of connecting  the  cable  

Accessories  are  class i fi ed  accord ing  to  the  method  of connecting  the  cable  as  fo l lows:  

– rewirable;  

– non-rewirable .  

7. 1 .2  Classification  accord ing  to  the  type of terminals  

Accessories  are  class i fied  accord ing  to  the  type  of term inals  as  fo l l ows:  

– accessories  wi th  screw-type  term inals;  

– accessories  wi th  screwless  term inals  for rig id  conductors  on l y;  

– accessories  wi th  screwless  term inals  for rig i d  and  flexible  conductors .  

7.2  Socket-outlet  classi fications  

7.2. 1  Classi fication  accord ing  to  the  degree  of protection  against  electric  shock  

Socket-ou tlets  are  class i fi ed  accord ing  to  the  degree  of protection  against e lectric shock when  
mounted  as  for normal  u se:  

a)  socket-ou tlets  wi th  normal  protection  (see  1 0 . 2) ,  or 

b)  socket-ou tlets  wi th  i ncreased  protection  (see  1 0. 7) .  

NOTE  Socket-ou tl ets  wi th  i ncreased  protection  can  be  socket-ou tl ets  wi th  or wi thou t shu tters .  

7.2.2  Classi fication  accord ing  to  the  existence of shutters  

Socket-ou tlets  are  class i fied  accord ing  to  the  existence  of shutters :  

a)  socket-ou tlets  wi thou t shutters ,  or 

b)  socket-ou tlets  wi th  shutters  (see  1 0. 5) .  

NOTE  I n  the  fol l owi ng  coun tri es ,  socket-ou tl ets  wi thout  shu tters  are  not  a l l owed :  Belg i um ,  France,  and  I ta l y.  

7.2.3  Classi fication  accord ing  to  the  method  of appl ication/mounting  of the  socket-
outlet  

Socket-ou tlets  are  class i fied  accord ing  to  the  method  of appl ication/moun ting  of the  socket-
ou tlet:  

a)  surface  type;  

b)  fl ush  type;  

c)  sem i  fl ush  type;  
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d )  panel  type;  

e)  floor recessed  type;  

f)  assembly type;  

g )  ra i l -mounting  type.  

7.2.4  Classification  accord ing  to  the  method  of instal lation  

Socket-ou tlets  are  class i fi ed  accord ing  to  the  method  of i nsta l l ation ,  as  a  consequence  of the  
des ign :  

a)  fixed  socket-ou tlets  where  the  cover or cover-plate  can  be  removed  wi thout d isp lacement 
of the  conductors  (des ign  A) ;  or 

b)  fixed  socket-ou tlets  where  the  cover or cover-plate  cannot be  removed  wi thout  
d isplacement of the  conductors  (des ign  B).  

I f a  fixed  socket-outlet  has  a  base  (main  part)  wh ich  cannot be  separated  from  the  cover or 
cover-plate,  and  requ ires  a  supplementary p late  to  meet the  speci fication  wh ich  can  be  
removed  wi thout d isp lacement of the  conductors,  i t  i s  considered  to  be  of des ign  A,  provided  
the  supplementary p late  meets  the  requ i rements  speci fied  for covers  and  cover-plates.  

8 Marking  

8. 1  General  

Accessories  shal l  be  marked  wi th  the  fol lowing :   

a)  rated  power i n  watts ;  

b)  rated  vol tage  range  in  vo l ts;  

c)  symbol  for d . c. ;  

d )  manufacturer's  or responsible  vendor's  name,  trademark or i denti fication  mark;  

e)  type  reference  wh ich  may be  a  catalogue  number;  

f)  capaci ti ve  e lectron ic  load .   

I n  add i ti on ,  socket-outlets  wi th  screwless  term inals  sha l l  be  marked  wi th  the  fol l owing :  

g )  an  appropriate  marking  i nd icati ng  the  l eng th  of i nsu lation  to  be  removed  before  the  
i nsertion  of the  conductor i n to  the  screwless  term inal ;  

h )  an  i nd ication  of the  su i tabi l i ty to  accept rig id  conductors  on l y,  for those  socket-outlets  
having  th is  restriction .  

The  add i tional  markings  may be  pu t on  the  socket-outlet,  on  the  packag ing  un i t and/or g i ven  
i n  an  instruction  sheet wh ich  accompan ies  the  socket-ou tlet.  

8.2  Symbols  

When  symbols  are  used ,  they shal l  be  as  fo l lows:  

Watt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W 

Vol t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  V 

D i rect curren t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

pos i ti ve  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +  

negative  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .−  

Protective  earth  ( I EC  6041 7-501 9  (2006-08))  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   
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For screwless  term inals:  su i tabi l i ty to  accept rig i d  conductors  on l y . . . . . . . . . . . . . . . . . . . . . . . . . . .  r 

The  type  of l oad  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

NOTE  1  Detai l s  of construction  of symbols  are  g i ven  i n  I EC 6041 7.  

For the  marking  wi th  rated  power and  rated  vol tage  range  the  figures  may be  used  a lone.  
These  fi gu res  shal l  be  p laced  on  one  l ine  separated  by an  obl i que  l i ne  or the  figure  for rated  
power shal l  be  p laced  above  the  figure  for rated  vol tage  range,  separated  by a  hori zonta l  l i ne.  

The  marking  for the  natu re  of the  suppl y shal l  be  p laced  next  to  the  marking  for rated  power 
and  rated  vol tage.  

NOTE  2  The  marking  for vol tage,  power and  natu re  of suppl y can  be,  for example,  as  fo l l ows:  

2600  W  /  294–400  V   

8.3  Visibi l i ty of markings  

For fixed  socket-outlets,  the  fol lowing  marking  shal l  be  p laced  on  the  main  part:  

– rated  power,  rated  vol tage  range,  and  symbol  for d . c. ;  

– e i ther the  name,  trademark or i denti fication  mark of the  manufacturer or of the  responsib le  
vendor;  

– l ength  of i nsu lation  to  be  removed  before  the  i nsertion  of the  conductor i n to  the  screwless  
term inal ,  i f any;  

– the  type  reference,  wh ich  may be  a  catalogue  number or the  series  reference;  

– the  type  of l oad .  

Parts  such  as  cover p lates,  wh ich  are  necessary for safety purposes  and  are  i n tended  to  be  
sold  separate l y,  shal l  be  marked  wi th  the  manufacturer's  or responsib le  vendor's  name,  
trademark or i denti fication  mark and  type  reference.   

8.4 Marking  for p lugs   

For p lugs  the  marking  speci fied  i n  8 . 1 ,  other than  the  type  reference,  sha l l  be  eas i l y 
d iscern ible  when  the  accessory i s  wi red  and  assembled .  

The  type  reference of rewirable  pl ug  may be  marked  on  the  i nside  of the  enclosure  or cover.  

8.5  Marking  of terminals  

Term inals  of the  l i ve  parts  shal l  be  marked  wi th  the ir polari ty.  

Earth ing  term inals  for the  connection  of the  protective  conductor shal l  be  marked  by the  

symbol  
 

.  

These  markings  shal l  not  be  p laced  on  screws  or any other eas i l y removable  parts.  

"Easi l y removable  parts"  are  those  parts  wh ich  can  be  removed  during  the  normal  i nsta l l ation  
of the  socket-ou tlet or the  assembly of the  p l ug .  
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Term inations  i n  non-rewi rable  accessories  need  not  be  marked .   

NOTE  I n  the  fol l owing  countri es ,  the  earth ing  term inal  i s  col oured  g reen ,  and  a  term inal  i n tended  to  be  connected  
to  a  neu tra l  conductor i s  coloured  wh i te  or g rey:  Canada,  USA.  

Term inals  provided  for the  connection  of conductors  not form ing  part of the  main  function  of 
the  socket-ou tlets  shal l  be  clearl y i den ti fi ed  un less  thei r purpose  is  sel f-evident,  or i nd icated  
i n  a  wi ri ng  d iagram  wh ich  shal l  be  fixed  to  the  accessory.  

The  i nd ication  of such  term inals  may be  ach ieved  by 

– thei r being  marked  wi th  g raph ical  symbols  accord ing  to  I EC  6041 7  or colours  and /or 
a lphanumeric  system ,  or 

– thei r being  marked  wi th  thei r physical  d imensions  or re lati ve  l ocation .   

Leads  of neon  or i nd icator l amps  are  not cons idered  to  be  conductors  i n  the  context  of 8 . 5.  

8 . 6  Durabi l i ty of marking  

Marking  shal l  be  durable  and  easi l y l eg ib le .  

Compliance is checked by inspection  and by the  following test.   

The marking is rubbed by hand for 15 s with a  piece of cloth  soaked with water and again for 
15 s with a  piece of cloth  soaked with  petroleum spirit.  

Marking  made  by impression ,  mou ld ing ,  press ing  or engraving  i s  not subjected  to  th is  test.  

The  petroleum  spi ri t  shou ld  cons ist  of a  solven t hexane wi th  an  aromatic con ten t of maximum  
0, 1  %  volume fraction ,  a  kauributanol  va lue  of approximatel y 29,  an  i n i ti a l  bo i l i ng  poin t of 
approximatel y 65  °C,  a  d ry poin t of approximatel y 69  °C  and  a  dens i ty of approximatel y 
0, 68  g /cm 3 .  

9  Checking  of d imensions  

Plugs  and  socket-outlets  shal l  comply wi th  the  standard  sheets  and  correspond ing  gauges  i n  
Annex D.  

Compliance is checked by inspection to the dimensional requirements as given in  the 
standard sheets and the rigidity test of the skirt as given  in  Clause 24.  

1 0  Protection  against electric shock 

1 0. 1  Socket l acquer,  enamel  and  sprayed  i nsu lati ng  coatings  shal l  not  be  used  as  i nsu lating  
materia l .  

1 0.2  Socket-ou tlets  shal l  be  so  designed  and  constructed  that when  they are  mounted  and  
wired  as  for normal  use,  l i ve  parts  are  not accessible,  even  after removal  of parts  wh ich  can  
be  removed  wi thout the  use  of a  tool .  

L i ve  parts  of p lugs  shal l  not be  access ib le  when  the  p lug  is  i n  partia l  or complete  engagement 
wi th  a  socket-outlet.  

Compliance is checked by inspection and,  if necessary,  by the following test.  
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The test is made on the specimen mounted as for normal use and fitted with conductors of the 
smallest nominal cross-sectional area,  the test being then repeated using conductors of the  
largest nominal cross-sectional area,  specified in  Table 1 .  

The standard test finger,  test probe B of IEC 61032,  is applied in  every possible position,  an 
electrical indicator with a  voltage between 40 V and 50 V being used to show contact with the 
relevant parts.  

For plugs,  the test finger is applied when the plug is in  partial and complete engagement with  
a  socket-outlet.  

For accessories where the use of thermoplastic or elastomeric material is likely to influence 

the requirements,  one  additional test is made but at an ambient temperature of (35 ±  2)  °C,  
the accessories being at this temperature.  

During this additional test the accessories are subjected for 1  min  to a  force of 75 N,  applied 
through the tip of a  straight unjointed test finger,  test probe 11  of IEC 61032.  This finger with 
an  electrical indicator as described above is applied to all places where yielding of insulating 
material could impair the safety of the accessory,  but is not applied to membranes or the like 
and is applied to thin-walled knock-outs but with  a  force of 10 N.  

During this test,  accessories,  with  their associated mounting means,  shall not deform to such  
an extent that those dimensions shown in  the relevant standard sheets which ensure safety 
are unduly altered and no live parts shall be  accessible.  

Each specimen of plug or socket-outlet for data  centres intended to be fixed to a  wall or a  
rack is then pressed between two flat surfaces with a  force of 150 N for 5 min,  as shown in  
Figure 8.  The specimen is checked 15 min  after removal from the  test apparatus,  and shall 
not show such deformation as would result in  undue alteration of those dimensions shown in  
the relevant standard sheets which ensure safety.  

1 0.3  Parts  wh ich  are  accessib le  when  the  accessory i s  wi red  and  mounted  as  for normal  
use,  wi th  the  exception  of smal l  screws and  the  l i ke,  i solated  from  l i ve  parts,  for fixi ng  bases  
and  covers  or cover-plates  of socket-ou tlets ,  shal l  be  made  of i nsu lating  materia l ;  however,  
the  covers  or cover-plates  of fixed  socket-ou tlets  and  access ible  parts  of pl ugs  and  socket-
ou tlets  for data  cen tres  i n tended  to  be  fixed  to  a  wal l  or a  rack may be  made of metal  i f the  
requ i rements  g i ven  i n  1 0. 3. 1  or 1 0. 3 . 2  are  fu l fi l l ed .  

1 0.3. 1  Metal  covers  or cover-plates  are  protected  by supplementary i nsu lation  made by 
i nsu lati ng  l i n ings  or i nsu lating  barriers  fixed  to  covers  or cover-plates  or to  the  body of 
accessories  i n  such  a  way that the  i nsu lati ng  l i n ings  or i nsu lating  barriers  cannot be  removed  
wi thout being  permanentl y damaged ,  or so  designed  that  they cannot be  replaced  i n  an  
i ncorrect pos i tion  and  that,  i f they are  om i tted ,  the  accessories  are  rendered  i noperable  or 
man i festl y i ncomplete  and  there  i s  no  risk of acciden tal  con tact between  l i ve  parts  and  meta l  
covers  or cover-p lates,  for example  through  thei r fixi ng  screws,  even  i f a  conductor shou ld  
come away from  i ts  term inal ,  and  i f precautions  are  taken  i n  order to  prevent creepage  
d istances  or clearances  becom ing  l ess  than  the  values  speci fi ed  i n  Table  23 .   

I n  the  case  of s ing le-pole  i nsertion ,  the  requ irement g i ven  i n  1 0 . 4  appl i es.  

Compliance is checked by inspection.  

The above l i n ings  or barriers  shal l  comply wi th  the  tests  of C lauses  1 7  and  27.  
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1 0.3.2  Metal  covers  or cover-plates  shal l  be  au tomatica l l y connected ,  through  a  l ow-
res istance  connection ,  to  the  earth  during  fixi ng  of the  cover or the  cover-plate  i tsel f.  

The  creepage d istances  and  the  clearances  between  the  l i ve  pi ns  of a  plug  when  fu l l y 
i nserted  and  the  earthed  metal  cover of a  socket-ou tlet shal l  comply wi th  i tems  2  and  7  of 
Table  23,  respective l y.  I n  add i ti on ,  i n  the  case  of s i ng le-pole  i nsertion ,  the  requ irement g i ven  
i n  1 0 . 4  appl ies .  

F ixing  screws  or other means  are  a l l owed .  

Compliance is checked by inspection and by the tests of 1 1 . 4.  

1 0.4  I t  shal l  not  be  poss ib le  to  make con tact between  a  pi n  of a  p l ug  and  a  l i ve  socket-
con tact of a  socket-outlet  wh i l e  any other p i n  i s  accessib le.  

Compliance is checked by inspection to the dimensional requirements as given in  the 
standard sheets.  

1 0.5  Shu ttered  socket-outlets  shal l ,  i n  add i ti on ,  be  so  constructed  that l i ve  parts  are  not  
access ib le  wi thout  a  p lug  i n  engagement,  wi th  the  gauges  shown  in  F igu res  9  and  1 0.  

The  gauges  shal l  be  appl ied  to  the  en try holes  correspond ing  to  the  l i ve  con tacts  on l y and  
shal l  not  touch  l i ve  parts.  

The  means  for ach ieving  th is  shal l  be  such  that they cannot eas i l y be  operated  by anyth ing  
other than  a  p l ug  and  shal l  not depend  upon  parts  wh ich  are  l i ab le  to  be  l ost.  

An  e lectrical  ind icator wi th  a  vol tage  between  40  V and  50  V i ncluded  is  used  to  show con tact 
wi th  the  re levan t part.  

Compliance is checked by inspection and for socket-outlets with a  plug completely withdrawn 
by applying the above gauges as follows.   

The gauge according to Figure 9 is applied to the entry holes corresponding to the live  
contacts with  a  force of 20 N.  

The gauge is applied to the shutters in  the most unfavourable position,  successively in  three 
directions,  to  the  same place for approximately 5 s  in  each of the three directions.  

During each application,  the gauge shall not be rotated and it shall be applied in  such a  way 
that the 20 N force is maintained.  When moving the gauge from one direction to the next,  no 
force is applied but the gauge shall not be  withdrawn.  

A  steel gauge according to Figure 10 is then applied with a  force of 1  N and in  three 
directions,  for approximately 5 s in  each direction,  with independent movements,  withdrawing 
the gauge after each movement.  

For socket-outlets with enclosures or bodies of thermoplastic material,  the  test is made at an 

ambient temperature of (35 ±  2)  °C,  both the socket-outlets and the gauge being at this 
temperature.  

1 0.6  The earth ing  con tact of a  socket-outlet shal l  be  so  designed  that i t  cannot be  deformed  
by the  i nserti on  of a  p lug  to  such  an  extent that  safety i s  impaired .  

Compliance is checked by the following test.  
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The socket-outlet is placed in  such a  position  that the socket-contacts are in  a  vertical 
position.  

A  test plug,  corresponding to the type of socket-outlet,  is inserted into the socket-outlet with a  
force of 150 N which is applied for 1  min.  

After this test,  the  socket-outlet shall still comply with the requirements of Clause 9.  

1 0.7  Socket-ou tlets  wi th  i ncreased  protection  shal l  be  so  constructed  that,  when  mounted  
and  wi red  as  i n  normal  use,  l i ve  parts  shal l  not  be  accessib le.  

Compliance is checked by inspection and by applying with a  test wire of 1 , 0 mm diameter 
(see Figure 10)  a  force of 1  N on all accessible surfaces in  the  most unfavourable conditions 
without a  plug inserted.  

For socket-outlets with enclosures or bodies of thermoplastic material,  the  test is made at an 

ambient temperature of (35 ±  2)  °C,  both  the  socket-outlets and the gauge being at this 
temperature.  

During this test,  it shall not be  possible to touch live parts with  the gauge.  

An electrical indicator as described in  10. 2 shall be used.  

1 1  Provision  for earthing  

1 1 . 1  Accessories  shal l  be  so  constructed  that when  inserti ng  the  p lug  the  earth  connection  
is  made  before  the  cu rrent-carrying  con tacts  of the  p lug  become l i ve.  

When  wi thdrawing  the  p lug ,  the  curren t-carryi ng  p ins  shal l  separate  before  the  earth  
connection  is  broken .  

Compliance is checked by inspection to the dimensional requirements as given in  the 
standard sheets.  

1 1 .2  Earth ing  term inals  of rewirable  accessories  shal l  comply wi th  the  appropriate  
requ i rements  of Clause  1 2 .  

They shal l  be  of the  same s i ze  as  the  correspond ing  term inals  for the  supply conductors .  

Earth ing  term inals  of rewirable  accessories  wi th  earth ing  contact shal l  be  i n ternal .  

Earth ing  term inals  of fixed  socket-ou tlets  shal l  be  fixed  to  the  base  or to  a  part re l i abl y fixed  
to  the  base.  

Earth ing  contacts  of fixed  socket-ou tlets  shal l  be  fixed  to  the  base  or to  the  cover.  I f fixed  to  
the  cover,  they shal l  be  au tomatica l l y and  re l iabl y connected  to  the  earth ing  term inal  when  the  
cover i s  pu t i n  p lace,  the  con tact p ieces  being  s i l ver-p lated  or having  a  protection  no  less  
res istan t to  corrosion  and  abrasion .  

Th is  connection  shal l  be  ensured  under a l l  cond i tions  wh ich  can  occur i n  normal  use,  
i nclud ing  l oosen ing  of cover-fixi ng  screws,  careless  mounting  of the  cover,  etc.  

Except as  mentioned  above,  parts  of the  earth ing  ci rcu i t  shal l  be  i n  one  p iece  or shal l  be  
re l i ab l y connected  together by ri veting ,  weld ing ,  or the  l i ke.  
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The  requ i rement regard ing  the  connection  between  an  earth ing  con tact fi xed  to  a  cover and  
an  earth ing  term inal  may be  met by the  use  of a  sol i d  p i n  and  a  res i l i ent  socket-contact.  

For the  purpose  of the  requ i rements  of 1 1 . 2 ,  screws  are  not  cons idered  as  parts  of contact  
p ieces.  

When  cons idering  the  re l iabi l i ty of the  connection  between  parts  of the  earth ing  ci rcu i t,  the  
effect of poss ib le  corros ion  is  taken  i n to  account.  

1 1 .3  Accessible  metal  parts  of fixed  socket-ou tlets  wi th  earth ing  contact,  wh ich  may become 
l i ve  i n  the  event of an  i nsu lation  fau l t,  sha l l  be  permanentl y and  re l iabl y connected  to  the  
earth ing  term inal .  

Th is  requ i rement does  not appl y to  the  metal  cover-plates  mentioned  i n  1 0. 3. 1 .  

For the  purpose  of th is  requ irement,  smal l  screws and  the  l i ke  – e lectrical l y separated  from  
l i ve  parts  – for fixing  bases,  covers,  or cover-plates,  are  not cons idered  as  access ib le  parts  
wh ich  may become l i ve  i n  the  event of an  i nsu lation  fau l t.  

For fixed  socket-outlets  wi th  meta l  enclosures  having  an  external  earth ing  term inal ,  th is  
term inal  shal l  be  i n terconnected  wi th  the  term inal  fixed  to  the  base.  

1 1 .4  The connection  between  the  earth ing  term inal  and  access ib le  metal  parts  to  be  
connected  to  i t  shal l  be  of l ow res istance.  

Compliance is checked by the  following test.  

A  current of (25 ±  0, 25)  A ,  derived from an a. c.  source having a  no-load voltage not exceeding 
12 V,  is passed between the earthing terminal and each of the accessible  metal parts in  turn.  

The voltage drop between the earthing terminal and the  accessible  metal part is measured,  
and the resistance calculated from the  current and this voltage drop.  

In  no case shall the resistance exceed 0, 05 Ω .  

Ensure  that the  con tact res istance  between  the  ti p  of the  measuring  probe  and  the  meta l  part 
under test does  not i n fl uence  the  test resu l ts .  

1 2  Terminals  and  terminations  

1 2. 1  General  

1 2 . 1 . 1  Al l  the  tests  on  term inals ,  wi th  the  exception  of the  test of 1 2 . 3 . 1 1  and  1 2 . 3. 1 2  shal l  
be  made  after the  tests  of Clause  1 6.  

1 2. 1 .2  Rewirable  socket-outlets  except socket-ou tlets  for assembl ies  shal l  be  provided  wi th  
screw-type  term inals  or wi th  screwless  term inals .  

Socket-ou tlets  for assembl ies  shal l  be  provided  wi th  screw-type  term inals,  screwless  
term inals ,  male  tabs  of fl at  q u ick-connect term inations  or other means.  

Rewi rable  p lugs  shal l  be  provided  wi th  term inals  wi th  screw clamping .  

I f pre-soldered  fl exible  conductors  are  used ,  i n  screw-type  term inals  the  pre-soldered  area  
shal l  be  ou ts ide  the  clamp area  when  connected  as  for normal  use.  
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The  means  for clamping  the  conductors  i n  the  term inals  shal l  not serve  to  fix any other 
component,  a l though  they may hold  the  term inals  i n  p lace  or preven t them  from  turn ing .  

1 2 . 1 .3  Non-rewirable  accessories  shal l  be  provided  wi th  soldered ,  welded ,  crimped  or 
equal l y effecti ve  permanen t connections  ( term ination);  screwed  or snap-on  connections  shal l  
not be  used .  

Connections  made by crimping  a  pre-soldered  flexible  conductor are  not perm i tted ,  un less  the  
soldered  area  i s  ou tside  the  crimping  area.  

1 2 . 1 .4  Compliance with the requirements of 12. 1 . 1 ,  12. 1 . 2,  12. 1 . 3 is checked by inspection 
and by the tests of 12. 2,  12. 3,  12. 4 or 12.5,  as applicable.  

1 2 .2  Terminals  wi th  screw clamping  for external  copper conductors  

1 2 .2. 1  Accessories  shal l  be  provided  wi th  term inals  wh ich  a l low the  proper connection  of 
copper conductors  having  nom inal  cross-sectional  areas  as  shown  i n  Table  1 .  

Table  1  – Relationship  between  rated  power and  connectable  nominal   
cross-sectional  areas  or American  Wire  Gauge (AWG)  size  of copper conductors  

Power and  type  
of accessory 

Rig id  (sol id  or s tranded )  
copper conductors   

F l exible  copper conductors  

Nominal  cross-
sectional  area or 

AWG  size  

Corresponding  
d iameter  

of the  l argest 
conductor 

mm  

Nominal  cross-
sectional  area  or 

AWG  sizea  

Correspond ing  
d iameter of the  

l argest conductor 
 

mm  

2, 6  kW 1 , 5  mm 2  1 , 7  
From  0, 75  mm 2  u p  

to  1 , 5  mm 2  
i ncl us i ve  

1 , 8  

2P+  or or or or 

 AWG  1 6  1 , 30  
From  AWG  1 8  up  

to  AWG  1 6  
i ncl us ive  

1 , 34  

a   The  nom inal  cross-sectional  area  of the  conductors  of socket-ou tl ets  for data  centres  i n tended  to  be  fi xed  to  
a  wal l  or a  rack i s  1 , 5  mm 2  or AWG 1 6.  

 

The conductor space shal l  be  at  l east that speci fi ed  i n  F igures  2 ,  3 ,  4  or 5 .  

Compliance is checked by inspection,  by measurement and by fitting conductors of the 
smallest and largest nominal cross-sectional areas specified.  

1 2.2.2  Term inals  wi th  screw clamping  shal l  a l l ow the  conductor to  be  connected  wi thout  
specia l  preparation .  

Compliance is checked by inspection.  

The term  "special  preparation "  covers  soldering  of the  wi res  of the  conductor,  use  of cable  
l ugs ,  formation  of eyelets,  etc. ,  bu t  not the  reshaping  of the  conductor before  i ts  i n troduction  
i n to  the  term inal  or the  twisting  of a  flexib le  conductor to  consol i date  the  end .  

1 2.2.3  Term inals  wi th  screw clamping  shal l  have  adequate  mechan ica l  s trength .  

Screws and  nu ts  for clamping  the  conductors  shal l  have  a  metric I SO  thread  or a  thread  
comparable  i n  p i tch  and  mechan ica l  s trength .  
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Screws  shal l  not  be  of meta l  wh ich  is  soft  or l i able  to  creep,  such  as  zi nc or a lum in ium .  

Compliance is checked by inspection  and by the  tests of 12. 2. 6 and 12. 2. 8.  

SI ,  BA,  and  UN  threads  are  cons idered  to  be  comparable  i n  p i tch  and  mechan ica l  strength  to  
metric I SO  thread .  

1 2 .2.4  Term inals  wi th  screw clamping  shal l  be  res istan t to  corros ion .  

Term inals,  the  body of wh ich  i s  made of copper or copper a l loy as  speci fi ed  i n  26. 5,  are  
cons idered  as  complying  wi th  th is  requ i rement.  

1 2 .2.5  Term inals  wi th  screw clamping  shal l  be  so  designed  and  constructed  that they clamp 
the  conductor(s)  wi thout undue  damage  to  the  conductor(s) .  

Compliance is checked by the following test.  

The terminal is placed in  the test apparatus according to Figure 11  and fitted with rigid,  solid,  
stranded and/or flexible conductor(s)  according to Table 1 ,  first with the smallest and then 
with the largest nominal cross-sectional area,  the  clamping screw(s)  or nut(s)  being tightened 
with the torque according to Table 4.  

Where rigid stranded conductors do not exist,  the test may be made with rigid solid 
conductors only.  In  this case,  there is no need for further tests.  

The length of the test conductor shall be 75 mm longer than the height (H)  specified in  

Table 7.  

The end of the conductor is passed through an appropriate bushing in  a  plate positioned at a  
height (H)  below the equipment,  as given in  Table 7.  The bushing is positioned in  a  horizontal 
plane such that its centre  line describes a  circle of 75 mm diameter,  concentric with the centre  
of the clamping unit in  the horizontal plane;  the platen is then rotated at a  rate of 

(10 ±  2)  r/min.  

The distance between the mouth of the clamping unit and the upper surface of the bushing 

shall be  within  ±15 mm of the height specified in  Table 7.  The bushing may be lubricated to 
prevent binding,  twisting,  or rotation  of the  insulated conductor.  

A  mass as specified in  Table 7 is suspended from the end of the conductor.  The duration of 
the test is approximately 15 min.  

During the test,  the conductor shall neither slip out of the clamping unit nor break near the 
clamping unit,  nor shall the conductor be damaged in  such a  way as to  render it unfit for 
further use.  

The test sha l l  be  repeated  wi th  ri g id  sol id  conductors  where  they exist,  i f the  fi rst  test has  
been  made  wi th  ri g i d  stranded  conductors .  

1 2.2.6  Term inals  wi th  screw clamping  shal l  be  so  des igned  that they clamp the  conductor 
re l iabl y between  metal  surfaces.  

Compliance is checked by inspection  and by the  following test.  

The terminals are fitted with rigid solid or stranded conductors for socket-outlets and flexible 
conductors for plugs using conductors of the smallest and largest nominal cross-sectional 
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area specified in  Table 1 ,  the terminal screws being tightened with a  torque equal to two-
thirds of the torque shown in  the  appropriate column of Table 4.  

If the screw has a  hexagonal head with a  slot,  the torque applied is equal to  two-thirds of the 
torque shown in  column 3 of Table 4.  

Each  conductor is then subjected to a  pull as specified in  Table 2,  applied in  a  smooth  and 
continuous motion for 1  min  in  the direction of the  axis of the  conductor space.  

Table  2  – Values  for pu l l  test for screw-type  terminals  

Nominal  cross-sectional  area  or AWG si ze  of 
conductors  accepted  by the  terminal  

Pu l l  
N  

Above  0 , 75  mm 2  up  to  1 , 5  mm 2  i ncl us ive  

or 

AWG  1 8  to  AWG 1 6  

40  

 

If the clamp is provided for two or three conductors,  the appropriate pull is applied 
consecutively to  each conductor.   

During the test,  the conductor shall not move noticeably in  the terminal.  

1 2.2.7  Term inals  wi th  screw clamping  shal l  be  so  des igned  or p l aced  that nei ther a  ri g id  
sol i d  conductor nor a  wi re  of a  s tranded  conductor can  s l ip  ou t  wh i le  the  clamping  screws  or 
nu ts  are  tigh tened .  

Compliance is checked by the  following test.  

The terminals are fitted with conductors having the largest nominal cross-sectional area 
specified in  Table 1 .  

The terminals of fixed socket-outlets are checked both with rigid solid conductors and with 
rigid stranded conductors.  

The terminals of plugs and socket-outlets for data centres intended to be  fixed to a  wall or a  
rack are checked with flexible  conductors.  

Terminals intended for the looping-in  of two or three conductors are checked,  being fitted with 
the permissible  number of conductors.  

The terminals are  fitted with  conductors having the  composition shown in  Table 3.  
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Table  3  – Composi tion  of conductors   

Nominal  cross-sectional  
area or AWG  size  

Number of wi res  (n )  and  nominal  d iameter of conductors  (d)  

n  ×  d  a  

 Flexible  conductor Rig id  sol id  conductor Rig id  stranded  
conductor 

0, 75  mm 2  b  20  ×  0 , 20  – – 

1 , 0  mm 2  32  ×  0 , 20  1  ×  1 , 1 3  7  ×  0 , 42  

1 , 5  mm 2  30  ×  0 , 25  1  ×  1 , 38  7  ×  0 , 52  

1 8  AWG 1 6  ×  0 , 255  1  ×  1 , 03  – 

1 6  AWG 26  ×  0 , 255  1  ×  1 , 30  – 

a   va l ues  of d  i n  m i l l imetres.  

b   Th i s  d i ameter i s  on l y for p l ugs.  

 

Before insertion into the clamping means of the  terminal,  wires of rigid (solid or stranded)  
conductors are straightened; rigid stranded conductors may,  in  addition,  be twisted to restore 
them approximately to their original shape and flexible conductors are twisted in  one direction 
so that there is a  uniform twist of one  complete turn in  a  length  of approximately 20 mm.  

The conductor is inserted into the clamping means of the terminal for the minimum distance 
prescribed or,  where no distance is prescribed,  until it just projects from the  far side of the  
terminal and in  the position  most likely to  allow the wire to escape.   

The clamping screw is then tightened with a  torque equal to  two-thirds of the  torque shown in  
the appropriate column of Table 4.  

For flexible conductors the test is repeated with a  new conductor which is twisted as before,  
but in  the opposite  direction.  

After the test,  no wire of the conductors shall have escaped from the clamping unit,  thus 
reducing creepage distances and clearances to values lower than those indicated in  Table  23.  

1 2 .2.8  Term inals  wi th  screw clamping  shal l  be  so  fixed  or l ocated  wi th in  the  accessory that,  
when  the  clamping  screws  or nu ts  are  ti ghtened  or l oosened ,  the  term inals  sha l l  not work 
l oose  from  thei r fixi ng  to  accessories.  

These  requ i rements  do  not imply that  the  term inals  are  des igned  so  that the ir rotation  or 
d isp lacement i s  preven ted ;  bu t any movement i s  sufficientl y l im i ted  so  as  to  prevent non-
compl iance  wi th  th is  part of I EC 62735.  

The  use  of seal ing  compound  or res in  i s  considered  to  be  su fficien t for preven ting  a  term inal  
from  working  l oose,  provided  that  

– the  seal ing  compound  or res in  i s  not subject to  stress  during  normal  use,  and  

– the  effectiveness  of the  seal i ng  compound  or res in  i s  not impaired  by temperatures  
atta ined  by the  term inal  under the  most unfavourable  cond i ti ons  speci fied  i n  th is  part of 
I EC 62735.  

Compliance is checked by inspection,  by measurement and by the following test.  

A  rigid solid copper conductor of the largest nominal cross-sectional area specified in  Table 1  
is placed in  the  terminal.  

Where rigid solid conductors do not exist,  the test may be made with rigid stranded 
conductors.   
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Before insertion into the  clamping means of the terminal,  wires of rigid (solid or stranded)  
conductors are straightened; rigid stranded conductors may,  in  addition,  be twisted to restore 
them approximately to their original shape.  

The conductor is inserted into the clamping means of the terminal for the minimum distance 
prescribed or,  where no distance is prescribed,  until it just projects from the far side of the 
terminal and in  the position  most likely to allow the wire to escape.  

Screws and nuts are tightened and loosened five times by means of a  suitable test 
screwdriver or spanner,  the torque applied when tightening being equal to the torque shown in  
the appropriate column of Table 4  or in  the table of the appropriate Figures 2,  3 or 4,  
whichever is the greater.  

The conductor is moved each  time the screw or nut is loosened.  

Where a  screw has a  hexagonal head with  a  slot,  only the  test with  the screwdriver is made 
with the torque values given in  column 3.  

Table  4  – Tighten ing  torques  for the  veri fication  of  
the  mechan ical  strength  of screw-type  terminals  

Nominal  d i ameter of thread  
mm  

Equ ivalent 
UNC  screw 

size   

Torque  
N·m  

1  a
 

2  b  3  c
 

Up to  and  i ncl ud i ng  2 , 8  #3  0 , 2  0 , 4  – 

Over 2 , 8  up  to  and  i ncl ud i ng  3 , 0  #4  0 , 25  0 , 5  – 

Over 3 , 0  up  to  and  i ncl ud i ng  3 , 2  – 0 , 3  0 , 6  – 

Over 3 , 2  up  to  and  i ncl ud i ng  3 , 6   #6  0 , 4  0 , 8  – 

Over 3 , 6  up  to  and  i ncl ud i ng  4 , 1  – 0 , 7  1 , 2  1 , 2  

Over 4 , 1  up  to  and  i ncl ud i ng  4 , 7  #8  0 , 8  1 , 8  1 , 2  

Over 4 , 7  up  to  and  i ncl ud i ng  5 , 3  – 0 , 8  2 , 0  1 , 4  

a  Col umn  1  appl i es  to  screws  wi thou t a  head  i f the  screw,  when  ti gh tened ,  does  not  protrude  from  the  hole  and  
to  other screws  wh ich  cannot be  t i gh tened  by means  of a  screwdriver wi th  a  b l ade  wider than  the  d iameter of 
the  screw.  

b  Col umn  2  app l i es  to  other screws  wh ich  are  t i gh tened  by means  of a  screwdriver and  to  screws  and  nu ts  
wh ich  are  ti gh tened  by means  other than  a  screwdriver.   

c  Col umn  3  appl i es  to  nu ts  of mantle  term inal s  wh ich  are  ti gh tened  by means  of a  screwdri ver.  

 

During the test,  terminals shall not work loose and there shall be no damage,  such as 
breakage of screws or damage to heads,  slots (rendering the use of the appropriate 
screwdriver impossible) ,  threads,  washers or stirrups that will impair the  further use of the 
terminal.  

For mantle  term inals  the  speci fied  nom inal  d iameter is  that of the  s l otted  stud .  

The  shape of the  b lade  of the  test screwdriver shal l  su i t  the  head  of the  screw to  be  tested .  

The  screws  and  nu ts  shal l  be  ti ghtened  i n  a  smooth  and  con ti nuous  motion .  

1 2 .2.9  Clamping  screws  or nu ts  of earth ing  term inals  wi th  screw clamping  shal l  be  
adequate l y l ocked  against acciden tal  l oosen ing  and  i t  shal l  not  be  poss ib le  to  l oosen  them  
wi thout the  a id  of a  tool .  

Compliance is checked by manual test.  
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The  term inal  designs  shown  i n  F igures  2 ,  3 ,  4  and  5  provide  sufficient res i l i ency to  comply 
wi th  th is  requ irement;  for other des igns,  specia l  provis ions,  such  as  the  use  of an  adequate  
res i l i ent  part wh ich  is  not l i kel y to  be  removed  inadverten tl y,  may be  necessary.  

1 2.2. 1 0  Earth ing  term inals  wi th  screw clamping  shal l  be  such  that there  is  no  risk of corrosion  
resu l ting  from  con tact between  these  parts  and  the  copper of the  earth ing  conductor,  or any 
other metal  that i s  i n  contact  wi th  these  parts.  

The  body of the  earth ing  term inal  shal l  be  of brass  or other metal  no  less  res istan t to  
corrosion ,  un less  i t  i s  a  part of the  metal  frame or enclosure,  i n  wh ich  case  the  screw or nu t 
sha l l  be  of brass  or other metal  no  l ess  res istant  to  corros ion .  

I f the  body of the  earth ing  term inal  i s  a  part of a  frame or enclosure  of a l um in ium  al l oy,  
precautions  shal l  be  taken  to  avoid  the  risk of corros ion  resu l ti ng  from  contact between  
copper and  al um in ium  or i ts  a l l oys.  

Compliance is checked by inspection.  

Screws or nu ts  of p lated  steel  wi thstand ing  the  corros ion  test are  cons idered  to  be  of a  metal  
no  less  resistan t to  corrosion  than  brass.  

1 2.2. 1 1  For p i l lar term inals ,  the  d istance  between  the  clamping  screw and  the  end  of the  
conductor,  when  fu l l y i nserted ,  shal l  be  at  l east  that speci fied  i n  F igure  2 .  

The  m in imum  d istance  between  the  clamping  screw and  the  end  of the  conductor appl ies  on l y 
to  p i l l ar term inals  where  the  conductor cannot pass  ri ght  through .  

For mantle  term inals ,  the  d is tance  between  the  fixed  part and  the  end  of the  conductor,  when  
fu l l y i nserted ,  shal l  be  at  l east that speci fied  i n  F igure  5.  

Compliance is checked by measurement,  after a  solid conductor of the largest nominal cross-
sectional area specified in  Table  1  has been fully inserted and fully clamped.  

1 2 .3  Screwless  terminals  for external  copper conductors  

1 2 .3. 1  Screwless  term inals  may be  of the  type  su i table  for rig i d  copper conductors  on l y or of 
the  type  su i table  for both  ri g id  and  fl exib le  copper conductors.  

For the latter type the tests are carried out with rigid conductors first and then repeated with  
flexible  conductors.  

Subclause  1 2 . 3. 1  i s  not  appl icable  to  socket-ou tlets  provided  wi th  the  fol lowing :  

– screwless  term inals  requ i ri ng  the  fixi ng  of special  devices  to  the  conductors  before  
clamping  them  in  the  screwless  term inal ,  for example  flat push -on  connectors ;  

– screwless  term inals  requ i ring  twisting  of the  conductors,  for example  those  wi th  twisted  
j oi n ts;  

– screwless  term inals  provid ing  d i rect contact to  the  conductors  by means  of edges  or 
poin ts  penetrati ng  the  i nsu lation .  
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1 2 .3.2  Screwless  term inals  sha l l  be  provided  wi th  two  clamping  un i ts ,  each  a l l owing  the  
proper connection  of ri g i d  or of ri g id  and  fl exib le  copper conductors  having  nom inal  cross-
sectional  areas  as  shown  i n  Table  7.  

Table  5  – Relationship  between  rated  power and  connectable  cross-sectional  
areas  or AWG  s ize  of copper conductors  for screwless  terminals   

Rated  power 

kW  

Conductors  

Nominal  cross-sectional  
areas  or AWG size  

 

Diameter of l argest rig id  
conductor 

mm  

D iameter of l argest 
fl exible  conductor 

mm  

2, 6  

1 , 5  mm 2  1 , 7  1 , 8  

or   

AWG  1 6  1 , 30  1 , 34  

 

When  two conductors  have  to  be  connected ,  each  conductor shal l  be  in troduced  i n  a  separate  
i ndependent clamping  un i t  (not necessari l y i n  separate  holes) .  

Compliance is checked by inspection and by fitting conductors of the smallest and largest 
nominal cross-sectional areas specified.  

1 2.3.3  Screwless  term inals  shal l  a l l ow the  conductor to  be  connected  wi thou t specia l  
preparation .  

Compliance is checked by inspection.  

The term  "specia l  preparation "  covers  soldering  of the  wi res  of the  conductor,  use  of term inal  
ends,  etc. ,  bu t not the  reshaping  of the  conductor before  in troduction  i n to  the  term inal  or the  
twisti ng  of a  fl exib le  conductor to  consol idate  the  end .  

1 2.3.4  Parts  of screwless  term inals  main l y in tended  to  carry current shal l  be  of materia ls  as  
speci fied  i n  26. 5.  

Compliance is checked by inspection and by chemical analysis.  

Springs,  res i l i en t un i ts,  cl amping  p lates  and  the  l i ke  are  not considered  as  parts  main l y 
i n tended  to  carry curren t.  

1 2 .3.5  Screwless  term inals  shal l  be  so  designed  that they clamp the  speci fied  conductors  
wi th  sufficient con tact pressure  and  wi thou t undue  damage  to  the  conductor.  

The  conductor shal l  be  clamped  between  meta l  su rfaces.  

Conductors  are  cons idered  to  be  undu l y damaged  i f they show appreciabl y deep or sharp  
i ndentations.  

Compliance is checked by inspection  and by the  tests of 12. 3. 10.  

1 2 .3.6  I t  shal l  be  clear how the  connection  and  d isconnection  of the  conductors  is  to  be  
made.  

The  i n tended  d isconnection  of a  conductor shal l  requ i re  an  operation ,  other than  a  pu l l  on  the  
conductor,  so  that  i t  can  be  made manual l y wi th  or wi thou t the  help  of a  general  purpose  tool .  
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I t  shal l  not be  poss ib le  to  confuse  the  open ing  i n tended  for the  use  of a  tool  to  ass ist the  
connection  or d isconnection  wi th  the  open ing  i n tended  for the  conductor.  

Compliance is checked by inspection  and by the tests of 12. 3. 10.  

1 2 .3.7  Screwless  term inals  wh ich  are  in tended  to  be  used  for the  i n terconnection  of two or 
more  conductors  shal l  be  so  des igned  that  

– during  the  i nsertion ,  the  operation  of the  clamping  means  of one  of the  conductors  is  
i ndependent of the  operation  of that of the  other conductor(s) ;  

– during  the  d isconnection ,  the  conductors  can  be  d isconnected  e i ther at the  same time  or 
separatel y;  

– each  conductor i s  i n troduced  i n  a  separate  clamping  un i t  (not necessari l y i n  separate  
holes);  

– i t  i s  possib le  to  clamp securel y any number of conductors  up  to  the  maximum  as  des igned .  

Compliance is checked by inspection and by manual tests with the appropriate conductors (in 
number and size) .  

1 2.3.8  Screwless  term inals  of fixed  socket-ou tlets  shal l  be  designed  so  that adequate  
insertion  of the  conductor i s  obvious  and  over- i nsertion  i s  preven ted  i f further i nsertion  i s  
l iable  to  reduce  the  creepage d istances  and /or cl earances  requ i red  i n  Table  23 ,  or to  
i n fl uence the  operation  of the  socket-ou tlet.  

Compliance is checked by inspection and by the tests of 12. 3. 10.  

1 2.3.9  Screwless  term inals  shal l  be  properl y fixed  to  the  socket-ou tlet.  

They shal l  not work loose  when  the  conductors  are  connected  or d i sconnected  during  
i nstal l ation .  

Compliance is checked by inspection and by the  tests of 12. 3. 10.  

Covering  wi th  seal i ng  compound  wi thou t other means  of l ocking  i s  not sufficien t.  Sel f-
harden ing  res ins  may,  however,  be  used  to  fix term inals  wh ich  are  not subject to  mechan ical  
stress  in  normal  use.  

1 2 .3. 1 0  Screwless  term inals  shal l  wi thstand  the  mechan ica l  s tresses  occurring  i n  normal  use.  

Compliance is checked by the following tests which are carried out with uninsulated 
conductors on one screwless terminal of each specimen,  using a  new specimen for each test.  

The test is carried out with solid rigid copper conductors,  first with conductors having the  
largest nominal cross-sectional area,  and then with conductors having the smallest nominal 
cross-sectional area specified in  Table  5.   

Conductors are connected and disconnected five times,  new conductors being used each 
time,  except for the fifth time,  when the conductors used for the fourth connection are 
clamped at the same place.  For each connection,  the conductors are either pushed as far as 
possible  into the terminal or are  inserted so that adequate connection is obvious.  

After each connection,  the conductor is subjected to a  pull of the value shown in  Table 6;  the 
pull is applied in  a  smooth and continuous motion,  for 1  min,  in  the direction of the 
longitudinal axis of the conductor space.  
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Table  6  – Value  for pu l l  test for screwless-type terminals  

Rated  power  
kW 

Pul l  
N  

2 , 6  40  

 

During the application  of the pull,  the  conductor shall not come out of the screwless terminal.  

The test is then repeated with rigid stranded copper conductors having the largest and 
smallest nominal cross-sectional areas specified in  12. 3. 2; these conductors are,  however,  
connected and disconnected only once.  

Screwless terminals intended for both  rigid and flexible conductors shall also be tested with 
flexible  conductors,  making five connections and disconnections.  

For fixed socket-outlets with screwless terminals,  each conductor is subjected for 15 min to a 

circular motion with (10 ±  2)  r/min using apparatus,  an example of which is shown in  
Figure 11 .  During this test,  a  mass as specified in  Table 7 is suspended from the end of the 
conductor.  

Table  7  – Values  for fl exing  under  
mechanical  load  test  for copper conductors  

Nominal  cross-sectional  
area of conductor 

or AWG si ze  

Diameter 
of bush ing  holea  

mm  

Height,  H 

 
mm  

M ass  
for conductor 

kg  

1 , 5  mm 2 , 1 6  AWG 6, 5  260  0 , 4  

a  I f the  bush i ng -hole  d iameter i s  not  l arge  enough  to  accommodate  the  conductor wi thou t b i nd i ng ,  a  bush ing  
having  the  next  l arger hol e  s i ze  may be  used .   

 

During the test,  the conductors shall not move noticeably in  the  clamping unit.  

After these tests,  neither the terminals nor the clamping means shall have worked loose and 
the conductors shall show no deterioration impairing their further use.  

1 2.3. 1 1  Screwless  term inals  shal l  wi thstand  the  e lectrical  and  thermal  stresses  occurring  i n  
normal  use.  

Compliance is checked by the following tests a)  and b) ,  which are carried out on five 
screwless terminals of socket-outlets which have not been used for any other test.  

Both tests are carried out with  new copper conductors.  

a)  The test is carried out loading the screwless terminals for 1  h  with a  direct current as 
specified in  Table 8 and connecting rigid solid conductors 1  m long having the nominal 
cross-sectional area as specified in  Table 8.  

The test is carried out on  each clamping unit.  
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Table  8  – Test current for the  veri fication  of electrical  and  thermal  stresses  
in  normal  use  for screwless  terminals  

Rated  power Test current  Nominal  cross-sectional  area  of 
the  conductor or AWG si ze  

kW A  

2 , 6  1 7 , 5  1 , 5  mm 2  or AWG 1 6  

 

During the test the current is not passed through the socket-outlet,  but only through the 
terminals.  

Immediately after this period,  the voltage drop across each  screwless terminal is 
measured with  the maximum current at lowest voltage flowing.  

In  no case shall the voltage drop exceed 15 mV.  

The measurements are made across each screwless terminal and as near as possible to 
the place of contact.  

If the back connection of the terminal is not accessible,  the specimens may be adequately 
prepared by the manufacturer;  ensure that the behaviour of the terminals is not affected.  

Ensure that,  during the period of the test,  including the measurements,  the conductors and 
the measurement devices are not moved noticeably.  

b)  The screwless terminals already subjected to the determination of the voltage drop 
specified in  the  previous test a)  are tested as follows.  

During the test,  a  current equal to the  test current value given in  Table 8 is passed.  

The whole  test arrangement,  including the conductors,  shall not be  moved until the 
measurements of the voltage drop have been  completed.  

The terminals are subjected to 192 temperature cycles,  each cycle having a  duration of 
approximately 1  h  and carried out as follows:  

– the current flows for approximately 30 min;  

–  for a  further period of approximately 30 min  no current flows.   

The voltage drop in  each screwless terminal is determined as prescribed for the test of a)  
after every 24 temperature cycles and after the 192 temperature  cycles have been 
completed.  

In  no case shall the voltage drop exceed 22, 5 mV or twice the value measured after the 
twenty-fourth  cycle,  whichever is the smaller.  

After this test an  inspection by normal or corrected vision without additional magnification 
shall show no changes evidently impairing further use such as cracks,  deformations or 
the like.  

In  addition,  the mechanical strength test according to 12. 3. 10 is repeated and all 
specimens shall withstand this test.  

1 2.3. 1 2  Screwless  term inals  shal l  be  so  des igned  that the  connected  rig id  sol i d  conductor 
remains  clamped ,  even  when  i t  has  been  deflected  du ring  normal  i nsta l l ation ,  for example,  
during  mounting  i n  a  box,  and  the  deflecting  stress  i s  transferred  to  the  clamping  un i t.  

Compliance is checked by the following test which is made on  three specimens of socket-
outlets which have not been used for any other test.  

The test apparatus,  the principle of which is shown in  Figure 12a,  shall be so constructed that 

– a specified conductor properly inserted into a  terminal is allowed to be  deflected in  any of 

the 12 directions differing from each other by 30°,  with  a  tolerance of ±  5° with respect to 
each direction;  and  

–  the starting point can  be varied by 10° and 20° from the original point.   
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A reference direction need not be specified.  

The deflection of the conductor from its straight position  to the testing positions shall be 
effected by means of a  suitable device,  applying a  specified force to the conductor at a  certain 
distance from the terminal.  

The deflecting device shall be  so designed that 

– the force is applied in  a  direction perpendicular to the undeflected conductor;  

– the deflection is attained without rotation or displacement of the conductor within the 
clamping unit;   

– the force remains applied while  the  prescribed voltage drop measurement is made.  

Provisions shall be made so that the voltage drop across the clamping unit under test can be 
measured when the conductor is connected,  as shown for example  in  Figure 12b.  

The specimen is mounted on the fixed part of the test apparatus in  such a  way that the 
specified conductor inserted into the clamping unit under test can  be  freely deflected.  

If necessary,  the inserted conductor may be permanently bent around obstacles so that these 
do not influence the results of the test.  

In  some cases,  with the exception of the case of guidance for the conductor,  it may be 
advisable to remove those parts of the specimens which do not allow the deflection of the 
conductor corresponding to  the force to be  applied.  

To avoid oxidation,  the insulation shall be removed from the conductor immediately before 
starting the test.  

A  clamping unit is fitted as for normal use with  a  rigid solid copper conductor having the 
smallest nominal cross-sectional area specified in  Table 9 and is submitted to a  first test 
sequence.  The same clamping unit is submitted to a  second test sequence using the 
conductor having the largest nominal cross-sectional area,  unless the first test sequence has 
failed.  

The force for deflecting the conductor is specified in  Table 10,  the distance of 100 mm being 
measured from the extremity of the terminal,  including the guidance,  if any,  for the conductor,  
to  the point of application of the force to the conductor.  

The test is made with continuous current (i. e.  the current is not switched on and off during the  
test) ;  a  suitable power supply should be used and an  appropriate resistance should be 

inserted in  the circuit so that the current variations are kept within ±  5 %  during the test.  

Table  9  – Nominal  cross-sectional  areas  or AWG size   
of rig id  copper conductors  for deflection  test of screwless  terminals  

Rated  power of the  socket-outlet  

kW  

Nominal  cross-sectional  area  or AWG si ze  of the  test conductor 

F i rst test sequence  Second  test sequence  

2, 6  1 , 5  mm 2  or AWG 1 6  1 , 5  mm 2  or AWG  1 6  
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Table  1 0  – Deflection  test forces  

Nominal  cross-sectional  area  or AWG  
s i ze  of the  test conductor 

Force  for deflecting  the  test conductor a  
N  

1 , 5  mm 2  or AWG  1 6  0 , 5  

a  The  force  i s  chosen  so  that  i t  s tresses  the  conductor cl ose  to  the  l im i t  of e l asti ci ty.   

 

A test current equal to the maximum current at lowest voltage of the socket-outlet is passed 
through the clamping unit under test.  A  force according to Table 10 is applied to the test 
conductor inserted in  the clamping unit under test in  one of the 12 directions shown in  
Figure 12a and the voltage drop across this clamping unit is measured.  The force is then 
removed.  

The force is then applied successively on each one of the remaining 11  directions shown in  
Figure 12a,  following the same test procedure.  

If,  for any of the 12 test directions,  the voltage drop is greater than 25 mV,  the force is 
maintained in  this direction until the voltage drop is reduced to a  value below 25 mV,  but for 
not more than 1  min.  After the voltage drop has reached a  value below 25 mV,  the force is 
maintained in  the same direction for a  further period of 30 s during which  period the voltage 
drop shall not have increased.  

The other two specimens of socket-outlets of the set are tested following the same test 
procedure,  but moving the 12 directions of the force so that they differ by approximately 10° 
for each specimen.   

If one specimen has failed at one of the directions of application of the test force,  the tests 
are repeated on another set of specimens,  all of which shall comply with this new series 
of tests.  

1 2 .4  Flat  qu ick-connect terminations  

1 2 .4. 1  General  

Male  tabs  and  female  connectors  to  be  used  for test  purposes  shal l  comply wi th  I EC  61 21 0.  

1 2 .4.2  Constructional  requ irements  

1 2 .4.2. 1  Male  tabs  shal l  be  of nom inal  s i zes:  

– 4 , 8  mm  ×  0 , 8  mm  or 

– 6, 3  mm  ×  0 , 8  mm,  

as  detai l ed  i n  I EC  61 21 0.  

Compliance is checked by measuring three specimens,  all of which shall comply with the 
dimensional requirements of IEC 61210.  

Round  d imple  i ndents,  rectangu lar d imple  inden ts,  hole  i ndents  or provis ions  for nonrevers ib le  
flat qu ick-connect term inations,  i f any,  shal l  a lso  comply wi th  I EC  61 21 0.  

1 2 .4.2.2  Male  tabs  shal l  be  made from  copper or copper a l l oy (bare  or ti n  p l ated).  

Materia ls  or coati ngs  other than  those  speci fied  may be  used ,  provided  that the ir e l ectrical  
and  mechan ical  characteristics  are  no  l ess  re l i able,  particu larl y wi th  regard  to  res istance  to  
corrosion ,  stabi l i ty of con tact res istance  and  mechan ica l  s trength .  
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1 2 .4.2.3  Male  tabs  shal l  have  adequate  s trength  to  a l low the  appl ication  and  removal  of 
female  connectors  wi thout damage  to  the  socket-ou tlet so  as  to  impair compl iance  wi th  th is  
part of I EC 62735.  

Compliance is checked by applying,  in  a  smooth and continuous motion,  axial forces equal to 
those shown in  Table  1 1 .  

No displacement or damage shall occur which might impair further use.  

Table  1 1  – Forces  to  be  appl ied  to  tabs  

Male  tab  si ze  (nominal )   Push  Pul l  

mm   N  N  

4 , 8  ×  0 , 8  60  50  

6 , 3  ×  0 , 8  80  70  

 

1 2.4.2.4  Male  tabs  shal l  be  adequatel y spaced  to  a l low the  connection  of the  appropriate  
female  connectors.  

Compliance is checked by applying an  appropriate female connector to  each male  tab; during 
this operation,  no strain  or distortion shall occur to any of the  tabs or to  their adjacent parts,  
nor shall the  creepage distance or clearance be reduced below those specified in  Clause 27.  

1 2.4.3  Electrical  requ i rements  

Male  tab  s i zes  shal l  be  re lated  to  the  maximum  curren t at the  l owest vol tage  of the  socket-
ou tlet as  shown  i n  Table  1 2 .  

Table  1 2  – Relationsh ip  between  tab  size  and  maximum  current  

Male  tab  s i ze  (nominal )  Maximum  current at  l owest vol tage  

mm  A 

4 , 8  ×  0 , 8   1 0  

6 , 3  ×  0 , 8  1 0  

 

1 2.5  Permanent connections  

Crimped  connections  shal l  be  tested  accord ing  to  I EC  60352-2 .  

Soldered  connections  shal l  be  tested  accord ing  to  I EC  6051 2-1 2-1  or I EC  6051 2-1 2-2,  as  
appropriate.  

1 3  Construction  of socket-outlets  

1 3. 1  Socket contact assembl ies  shal l  have  sufficient res i l i ence  to  ensure  adequate  contact 
pressure  on  p lug  p i ns.  

Compliance is checked by inspection and the tests of Clauses 9,  21  and 22.  

1 3.2  Socket contacts  of socket-outlets  shal l  be  res istan t to  corros ion  and  abrasion .  

Compliance is checked by inspection and the tests of 26. 5.  
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1 3.3  I nsu lating  l i n ings,  barriers  and  the  l i ke  shal l  have  adequate  mechan ica l  s trength .  

Compliance is checked by inspection  and by the  tests of Clause 24.  

1 3.4  Socket-ou tlets  shal l  be  so  constructed  as  to  perm i t  

– easy i n troduction  and  connection  of the  conductors  i n  the  term inals;  

– easy fixing  of the  base  to  a  wal l  or i n  a  moun ting  box or i n  an  assembly;  

– correct pos i tion ing  of the  conductors;  

– adequate  space  between  the  unders ide  of the  base  and  the  surface  on  wh ich  the  base  i s  
mounted  or between  the  s i des  of the  base  and  the  enclosure  (cover or box)  so  that,  after 
i nsta l l ation  of the  socket-ou tlet,  the  i nsu lation  of the  conductors  i s  not necessari l y pressed  
against l i ve  parts  of d i fferen t polari ty.  

Th is  requ i rement does  not impl y that  the  meta l  parts  of the  term inal  are  necessari l y protected  
by i nsu lating  barriers  or i nsu lati ng  shou lders  to  avoid  con tact,  d ue  to  i ncorrect i nsta l l ation  of 
the  term inal  metal  parts,  wi th  the  i nsu lation  of the  conductor.  

For surface  type  socket-ou tlets  to  be  mounted  on  a  mounting  p late,  a  wiring  channel  may be  
needed  to  comply wi th  th is  requ irement.  

I n  add i tion ,  socket-ou tlets  cl ass i fied  as  des ign  A shal l  perm i t easy posi tion ing  and  removal  of 
the  cover or cover-p late,  wi thout d isp lacing  the  conductors .  

Compliance is checked by inspection and by an installation test with conductors of the largest 
nominal cross-sectional area specified in  Table 1 .  

1 3.5  Socket-ou tlets  shal l  be  so  des igned  that fu l l  engagement of associated  pl ugs  i s  not 
prevented  by any projection  from  their engagement face.  

Compliance is checked by determining that the gap between the engagement face of the 
socket-outlet and the plug does not exceed 1  mm when the plug is inserted into the  socket-
outlet as far as it will go.  

1 3.6  I f covers  are  provided  wi th  bush ings  for the  en try holes  for the  pi ns ,  i t  sha l l  not be  
poss ib le  to  remove them  from  the  ou ts ide  or for them  to  become detached  i nadverten tl y from  
the  i ns ide  when  the  cover is  removed .  

Compliance is checked by inspection and,  if necessary,  by manual test.  

1 3.7  Covers,  cover-plates  or parts  of them  wh ich  are  i n tended  to  ensure  protection  against 
e lectric shock shal l  be  held  i n  p lace  at two or more  poin ts  by effecti ve  fixings.  

Covers,  cover-plates  or parts  of them  may be  fixed  by means  of a  s i ng le  fixing  ( for example,  
by a  screw),  provided  that they are  posi tioned  by another means  (for example,  by a  shou lder) .  

The  fixi ngs  of covers  or cover-plates  shal l  be  captive.  

The  use  of t i ght-fi tti ng  washers  of cardboard  or the  l i ke  is  deemed  to  be  an  adequate  method  
for securing  screws  in tended  to  be  captive.  

Non-earthed  meta l  parts  separated  from  l i ve  parts  i n  such  a  way that creepage d istances  and  
clearances  have  the  values  speci fi ed  i n  Table  23,  are  not  cons idered  as  access ib le  i f the  
requ irements  of 1 3. 7  are  met.  
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Where  the  fixings  of covers  or cover-plates  of socket-outlets  of design  A serve  to  fix the  base,  
there  shal l  be  means  to  main ta in  the  base  in  pos i ti on ,  even  after removal  of the  covers  or 
cover-p lates.  

Compliance is checked by the tests of 13. 7. 1 ,  13. 7. 2 or 13. 7. 3.  

1 3.7. 1  For covers or cover-plates whose fixings are of the screw-type:  

by inspection only.  

1 3.7.2  For covers or cover-plates whose fixing is not dependent on  screws and whose 
removal is obtained by applying a  force in  a  direction  approximately perpendicular to the 
mounting/supporting surface (see Table 13) :  

–  when their removal may give  access,  with the standard test finger,  to  live parts :   

by the  tests of 24. 13;  

– when their removal may give access,  with the standard test finger,  to non-earthed metal 
parts separated from live parts in  such a  way that creepage distances and clearances 
have the values shown in  Table 23:  

by the tests of 24. 14;  

– when their removal may give access,  with  the standard test finger,  only to  

•  parts of insulating material,  or 

•  earthed metal parts,  or 

•  metal parts separated from live parts in  such a  way that creepage distances and 
clearances have twice the values shown in  Table 23,  or 

•  live parts of SELV circuits not greater than 25 V a. c. :   

by the tests of 24. 15.  

Table  1 3  – Forces  to  be  appl ied  to  covers,  cover-plates   
or actuating  members  whose fixing  is  not  dependent on  screws  

Accessibi l i ty wi th  the  standard  test  
finger after removal  of covers,  cover-

plates  or parts  of them  

Tests  
accord ing  

to  …   

Force to  be  appl i ed  
N  

Number of socket-ou tlets   
complying  wi th   

24. 1 6  and  24. 1 7  wh ich  

Number of socket-ou tlets   
not compl ying  wi th   

24. 1 6  and  24. 1 7  wh ich  

shal l  not 
come off 

shal l  
come off 

shal l  not  
come off 

shal l  
come off 

To l i ve  parts  24. 1 3  40  1 20  80  1 20  

To  non-earthed  metal  parts  separated  
from  l i ve  parts  by creepage  d i stances  
and  cl earances  accord ing  to  Table  23  

24. 1 4  1 0  1 20  20  1 20  

To  i nsu l ati ng  parts ,  earthed  metal  parts ,  

l i ve  parts  of SELV ≤  25  V a. c.  or metal  
parts  separated  from  l i ve  parts  by 
creepage  d i s tances  twice  those  
accord i ng  to  Tabl e  23  

24. 1 5  1 0  1 20  1 0  1 20  

 

1 3.7.3  For covers or cover-plates the fixing of which is not dependent on screws and whose 
removal is obtained by using a  tool,  in  accordance with the manufacturer's instructions given 
in  an  instruction  sheet or in  other documentation:  

by the same tests of 13. 7. 2 except that the covers or cover-plates or parts of them need not 
come off when applying a  force not exceeding 120 N in  directions perpendicular to the 
mounting/supporting surface.  
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1 3.8  Surface-type  socket-outlets  shal l  be  so  constructed  that,  when  they are  fi xed  and  wi red  
as  for normal  use,  there  are  no  free  open ings  in  their enclosures  other than  the  entry open ings  
for the  p ins  of the  p l ug  or other open ings  for con tacts :  l ocking  devices,  etc.  

Smal l  gaps  between  enclosures  or boxes  and  condu i ts ,  cables,  or earth ing  contacts  ( i f any) ,  
or between  enclosures  or boxes  and  grommets  or membranes  and  knockou ts  are  i gnored .  

Compliance is checked by inspection and by an installation test using a  cable having 
conductors of the smallest nominal cross-sectional area specified in  Table  14.  

1 3.9  Screws  or other means  for mounting  the  socket-outlet  on  a  surface  i n  a  box or 
enclosure  shal l  be  eas i l y access ib le  from  the  fron t.  These  means  shal l  not serve  any other 
fixi ng  purpose.  

1 3. 1 0  Mul tip le  socket-ou tlets  wi th  a  common  base  shal l  be  provided  wi th  fixed  l i nks  for the  
i n terconnection  of the  contacts  i n  paral l e l .  The  fixing  of these  l inks  shal l  be  i ndependent of the  
connection  of the  supply wires.  

NOTE  Mu l ti p l e  socket-ou tl ets  cover mu l ti p l e  fi xed  socket-ou tl ets  and  mu l ti pl e  socket-ou tl ets  for data  centres  to  be  
fi xed  to  a  wal l  or a  rack.  

1 3. 1 1  Mul tip le  socket-ou tlets,  compris ing  separate  bases,  sha l l  be  so  des igned  that the  
correct pos i tion  of each  base  is  ensured .  The  fixing  of each  base  shal l  be  i ndependent of the  
fixi ng  of the  combination  to  the  mounting  surface.  

Compliance with  the requirements of 13. 9 to 13. 11  is checked by inspection.  

NOTE  Mu l ti p l e  socket-ou tl ets  cover mu l ti pl e  fi xed  socket-ou tl ets  and  mu l ti pl e  socket-ou tl et  for data  centres  to  be  
fi xed  to  a  wal l  or a  rack.  

1 3. 1 2  The mounting  plate  of surface-type  socket-ou tlets  shal l  have  adequate  mechan ica l  
strength .  

Compliance is checked by inspection after the  test of 13. 4 and by the test of 24. 4.  

1 3. 1 3  Socket-ou tlets  shal l  wi thstand  the  l ateral  stra in  imposed  by equ ipment l i kel y to  be  
i n troduced  i n to  them .  

Compliance is checked by means of the device shown in  Figure 13.  

Each specimen is mounted on  a  vertical surface with the plane through the socket-contacts 
horizontal.  The device is then fully engaged and a  mass hung on it such that the  force exerted 
is 5 N.  

The device is removed after 1  min and the socket-outlet is turned through 90° on the 
mounting surface.  The test is made four times,  the socket-outlet being turned through 90° 
after each engagement.  

During the test the device shall not become disengaged from the socket-outlet.  

After the tests,  the socket-outlets shall not show any damage which impairs safety as required 
by Clause 4;  in  particular,  they shall comply with the requirements of Clause 22.  

1 3. 1 4 Socket-ou tlets  shal l  not be  an  i n tegral  part  of l ampholders.  

Compliance is checked by inspection.  
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1 3. 1 5  Al l  con tacts  shal l  be  l ocked  against rotation .  

When  the  product  i s  ready for the  wiring ,  i t  shal l  not  be  possib le  to  remove any con tact 
wi thout  the  use  of a  tool .  

I t  shal l  not be  possib le  to  remove  a  con tact  wi thou t the  a i d  of a  tool ,  after removal  of an  
enclosure  requ i ring  the  use  of a  tool .  

Compliance is checked by inspection and by manual test.  

1 3. 1 6  Metal  s trips  of the  earth ing  ci rcu i t shal l  have  no  burrs  wh ich  m ight damage the  
i nsu lation  of the  suppl y conductors.  

Compliance is checked by inspection.  

1 3. 1 7  Socket-ou tlets  to  be  i nsta l l ed  i n  a  box shal l  be  so  designed  that the  conductor ends  can  
be  prepared  after the  box i s  mounted  i n  pos i tion ,  bu t before  the  socket-outlet i s  fi tted  i n  the  
box.  

Compliance is checked by inspection.  

1 3. 1 8  I n l et open ings  shal l  a l l ow the  in troduction  of the  condu i t or the  sheath  of the  cable  so  
as  to  afford  complete  mechan ical  protection .  

Surface-type  socket-outlets  shal l  be  so  constructed  that the  condu i t or sheath  of the  cable  can  
en ter at  l east  1  mm  in to  the  enclosure.  

I n  surface-type  socket-outlets  the  i n let open ing  for condu i t  en tries ,  or a t l east two  of them  i f 
there  are  more  than  one,  shal l  be  capable  of accepting  condu i t  s i zes  of 1 6 ,  20 ,  25  or 32  
accord ing  to  I EC  60423  or a  combination  of at  l east two  of any of these  s izes.  

I n  surface-type  socket-outlets ,  the  i n l et open ing  for cable  entries  wi l l  preferabl y be  capable  of 
accepting  cables  having  the  d imensions  speci fi ed  in  Table  1 4  or be  as  speci fi ed  by the  
manufacturer.  

Socket-ou tlets  for assembl ies  shal l  be  so  designed  that the  assembl ing  of the ir component 
parts  i s  not affected  by the  method  of fixi ng  the  socket-outlet  to  the  assembly  

The  method  of fixing  shal l  be  such  that the  socket-ou tlet cannot tu rn  and  cannot be  detached  
from  the  assembly wi thout  the  a id  of a  tool .  

Table  1 4  – External  cable  d imension  l im its  for surface-type socket-outlets  

Rated  power 

kW 

Nominal  cross-sectional  
area or AWG size  of 

conductors  

Number of  
conductors  

Limi ts  of external   
d imensions  of cables  

mm  

M in imum  Maximum 

2, 6  

1 , 5  mm 2  

or 

AWG 1 6  

3  6 , 3  1 0. 4  

 

Compliance is checked by inspection and by measurement.  

Inlet openings of adequate  size  may also be obtained by the use of knock-outs or of suitable 
insertion pieces.  
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1 3. 1 9  Membranes  (grommets)  i n  i n let open ings  shal l  be  re l iab l y fixed  and  shal l  not  be  
d isplaced  by the  mechan ica l  and  thermal  s tresses  occurring  i n  normal  use.  

Compliance is checked by inspection  and by the following test.  

Membranes are tested when assembled in  the accessory.  

First the accessories are fitted with  membranes which have been subjected to the treatment 
specified in  16. 1 .  

The accessories are then placed for 2 h  in  a  heating cabinet as described in  16. 1 ,  the 

temperature being maintained at (40 ±  2)  °C.  

Immediately after this period,  a  force of 30 N is applied for 5 s  to various parts of the 
membranes by means of the tip of a  straight unjointed test finger (test probe 11  of 
IEC 61032) .  

During these tests,  the membranes shall not deform to such an  extent that live parts become 
accessible.   

For membranes likely to be subjected to an axial pull in  normal use,  an axial pull of 30 N is 
applied for 5 s.  

During this test,  the membranes shall not become detached.  

The test is then  repeated with  membranes which have not been subjected to any treatment.  

After the tests of 13. 19 the  membranes shall show no harmful deformation,  cracks or similar 
damage which would lead to non-compliance with  this part of IEC 62735.  

1 3.20  For rewi rable  sing le  and  mu l tip le  socket-outlets  for data  cen tres  i n tended  to  be  fixed  to  
a  wal l  or a  rack,  the  fo l l owing  appl y.   

– I t  shal l  be  clear how the  re l i ef from  strain  and  the  prevention  of twisti ng  is  in tended  to  be  
effected .  

– The  cord  anchorage,  or at  l east part of i t,  shal l  be  in tegral  wi th  or securely fixed  to  one  of 
the  component parts  of the  p lug  or socket-ou tlet for data  centres  to  be  fixed  to  a  wal l  or a  
rack.  

– Makesh i ft  methods,  such  as  tyi ng  the  fl exib le  cable  in  a  knot or tyi ng  the  ends  wi th  s tri ng ,  
sha l l  not  be  used .  

– The  cord  anchorage shal l  be  su i table  for the  d i fferen t types  of flexib le  cable  wh ich  may be  
connected  to  i t.  

–  Screws,  i f any,  wh ich  have  to  be  operated  to  clamp the  fl exib le  cable,  shal l  not serve  to  fix  
any other componen t.  Th is  does  not exclude  a  cover serving  to  retain  the  flexible  cable  i n  
posi tion  in  the  cord  anchorage provided  the  cable  remains  i n  place  i n  the  accessory when  
the  cover i s  removed .  

– Cord  anchorages  shal l  be  of i nsu lating  materia l  or be  provided  wi th  an  i nsu lating  l i n ing  
fixed  to  the  meta l  parts .  

– Metal  parts  of cord  anchorages,  i ncl ud ing  clamping  screws,  shal l  be  i nsu lated  from  the  
earth ing  ci rcu i t.  
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1 3.21  The enclosures of rewirable  sing le  and  mu l ti p le  socket-outlets  for data  cen tres  i n tended  
to  be  fixed  to  a  wal l  or a  rack shal l  completely enclose the terminals and  the ends of flexible cable.  

The  construction  shal l  be  such  that the  conductors  can  be  properl y connected  and  that,  when  
the  accessory i s  wi red  and  assembled  as  for normal  use,  i t  i s  un l ikel y tha t 

– press ing  the  cores  together causes  damage  to  the  conductor i nsu lation  l ike l y to  resu l t i n  a  
breakdown  of the  i nsu lation ;  

– a  core,  whose conductor i s  connected  to  a  l i ve  term inal ,  i s  pressed  against access ib le  
metal  parts;  

– a  core,  whose conductor i s  connected  to  an  earth ing  term inal ,  i s  pressed  against l i ve  
parts.  

1 3.22  Rewirable  sing le  and  mu l ti p le  socket-ou tlets  for data  centres  i n tended  to  be  fixed  to  a  
wal l  or a  rack shal l  be  des igned  wi th  ample  space for s lack in  the  earth ing  conductor so  that,  
i f the  strain  re l ief i s  rendered  i noperative,  the  connection  of the  earth ing  conductor i s  
subj ected  to  stra in  after the  connections  of the  curren t-carrying  conductors  and ,  i n  case  of 
excess ive  s tress,  the  earth ing  conductor wi l l  break after the  cu rrent-carrying  conductors.  

Compliance is checked by the  following test.  

The current-carrying conductors of a  flexible cable are connected to the accessory in  such a  
way that they are led from the strain relief to the corresponding terminals along the shortest 
possible path.  Following which,  the core of the earthing conductor is led to its terminal and cut 
off at a  distance 8 mm longer than necessary when using the shortest possible path for its 
correct connection.  

The earthing conductor is then connected to the terminal.  It shall then  be possible to house 
the loop,  which is formed by the earthing conductor owing to its surplus length when the 
accessory is assembled correctly.  

In  non-rewirable non-moulded-on accessories with earthing contact,  the length  of the 
conductors between the terminations and the cord anchorage shall be adjusted in  such a  way 
that the current-carrying conductors will be stressed before the earthing conductor,  if the 
flexible  cable  slips in  its anchorage.  

Compliance is checked by inspection.  

1 3.23  Term inals  of rewirable  s ing le  and  mu l ti p le  socket-ou tlets  for data  centres  in tended  to  
be  fixed  to  a  wal l  or a  rack shal l  be  l ocated  or sh ie lded  i n  such  a  way that l oose  wi res  from  a  
conductor i n  the  accessory wi l l  not presen t a  ri sk of e l ectric  shock.   

Compliance is checked by the following test.   

A  6 mm length  of insulation  is removed from the  end of a  flexible conductor,  having the 
minimum required nominal cross-sectional area specified in  Table 1 .  One wire of the flexible 
conductor is left free and the remaining wires are fully inserted into and clamped in  the 
terminal as for normal use.  

The free wire  is bent,  without tearing the insulation  back,  in  every possible direction,  but 
without making sharp bends around barriers.  

NOTE  The  proh ib i ti on  agains t  making  sharp  bends  around  barriers  does  not  imply that  the  free  wi re  has  to  be  
kept strai gh t  d uri ng  the  test.  Sharp  bends  are,  moreover,  made  i f i t  i s  consi dered  l i kel y that  such  bends  can  occur 
du ri ng  the  normal  assembly of the  p l ug  or socket-ou tl et  for d ata  cen tres  to  be  fi xed  to  a  wal l  or a  rack,  for example  
when  a  cover i s  pushed  on .  

The free wire of a  conductor connected to a  live terminal shall not touch any accessible metal 
part or be  able  to emerge from the enclosure when the accessory has been assembled.  
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The free wire of a  conductor connected to an earthing terminal shall not touch a  live part.  

If necessary,  the test is repeated with the free wire in  another position.  

1 3.24  For rewi rable  s i ng le  and  mu l tip le  socket-outlets  for data  cen tres  i n tended  to  be  fixed  to  
a  wal l  or a  rack,  i t  shal l  not be  poss ib le  to  remove covers,  cover-plates  or parts  of them  
in tended  to  ensure  protection  against e l ectric  shock wi thou t the  use  of a  tool .  

Compliance is checked as follows:  

– for covers,  cover-plates or parts of them whose fixing is of screw-type,  compliance is 
checked by inspection;  

– for covers,  cover-plates or parts of them whose fixing is not dependent on screws and 
whose removal may give access to live parts,  compliance is checked by the  tests of 24. 13.  

1 3.25  I f covers  of rewirable  s ing le  and  mu l tip le  socket-outlets  for data  centres  i n tended  to  be  
fixed  to  a  wal l  or a  rack are  provided  wi th  bush ings  for the  entry holes  for the  p ins,  these 
bushes  shal l  not be  removable  from  the  ou ts ide  or detachable  inadverten tl y from  the  ins ide,  
when  the  cover i s  removed .  

Compliance is checked by inspection.  

1 3.26  Rewirable  s i ng le  and  mu l tip le  socket-ou tlets  for data  centres  i n tended  to  be  fixed  to  a  
wal l  or a  rack shal l  have  means  for suspension  from  a  wal l  or other mounting  surfaces  and  
shal l  be  so  designed  that the  suspension  means  do  not  a l l ow access  to  l i ve  parts .  

There  shal l  be  no  free  open ings  between  the  space  in tended  for the  suspension  means,  by 
wh ich  the  socket-outlet  i s  fixed  to  the  wal l ,  or other mounting  surface  and  l i ve  parts .  

Compliance is checked by inspection and by the tests of 24. 10,  24. 11  and 24. 12.  

1 3.27  Combinations  of accessories  and  swi tches,  ci rcu i t-breakers  or other devices  shal l  
comply wi th  the  re levant i nd ividual  I EC standards  i f a  relevant combined  product standard  
does  not  exist.  

Compliance is checked by testing the components according to  the relevant IEC standard.  

1 3.28 Componen ts,  such  as  swi tches  and  fuses,  i ncorporated  i n  s ing le  and  mu l ti ple  socket-
ou tlets  for data  cen tres  i n tended  to  be  fixed  to  a  wal l  or a  rack shal l  comply wi th  the  
requ irements  of 1 4. 1 2.  

1 4 Construction  of plugs   

1 4. 1  Non-rewirable  p lugs  shal l  be  such  that  

– the  fl exib le  cable  cannot be  separated  from  the  p lug  wi thout making  i t  permanentl y 
useless,  and  

– the  p lug  cannot be  opened  by hand  or by us ing  a  general  purpose  tool ,  for example  a  
screwdriver used  as  such .  

A p l ug  is  cons idered  to  be  permanentl y useless  when  parts  or materia ls  other than  the  ori g ina l  
are  to  be  used  for re-assembl ing  the  p lug .  

Compliance is checked by inspection,  by manual test and by the  test of 24. 13. 3.  
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1 4.2  Pins  of p l ugs  shal l  have  adequate  mechan ica l  s treng th  and  shal l  be  of sol i d  meta l .  

Compliance is checked by the  test of Clause 24 and by inspection.  

1 4.3  Pins  of p lugs  shal l  be  

– l ocked  against rotation ,  

– not removable  wi thout d i smantl i ng  the  p lug ,  

– adequatel y fixed  in  the  body of the  p l ug  when  the  plug  i s  wi red  and  assembled  as  for 
normal  use.  

Compliance is checked by inspection and in  case of doubt by the  tests of Clause 21  and 
Clause 24.  

Al l  exposed  surfaces  of p lug  p ins  shal l  be  smooth  and  free  from  burrs  or sharp  edges  and  
other i rregu lari ti es  wh ich  cou ld  cause  damage or excessive  wear to  correspond ing  socket 
con tacts  or shu tters.  

Compliance is checked by inspection and by manual test.  

1 4.4  Pins  shal l  be  res istant to  corrosion  and  abras ion .  

P ins,  wh ich  are  made of copper or copper al l oy as  speci fied  i n  26. 5,  are  considered  as  
complying  wi th  th is  requ i rement.  

Compliance is checked by inspection or by chemical analysis,  if necessary.  

1 4.5  The enclosures  of rewi rable  p lugs  shal l  complete ly enclose  the  term inals  and  the  ends  
of fl exib le  cable.  

The  construction  shal l  be  such  that the  conductors  can  be  properl y connected  and  that,  when  
the  p l ug  i s  wi red  and  assembled  as  for normal  use,  i t  i s  u n l ikel y that  

– press ing  the  cores  together causes  damage to  the  conductor i nsu lation  l i kel y to  resu l t i n  a  
breakdown  of the  i nsu lation ;  

– a  core,  whose conductor i s  connected  to  a  l i ve  term inal ,  i s  pressed  against accessib le  
metal  parts;  

– a  core,  whose conductor i s  connected  to  an  earth ing  term inal ,  i s  pressed  against l i ve  
parts.  

1 4.6  Rewirable  p l ugs  shal l  be  designed  i n  such  a  way that term inal  screws or nu ts  cannot 
become loose  and  fa l l  ou t of posi tion  i n  such  a  way that they establ ish  an  e lectrica l  
connection  between  l i ve  parts  and  the  earth ing  term inal  or metal  parts  connected  to  the  
earth ing  term inal .  

Compliance with the requirements of 14. 5 and 14. 6 is checked by inspection and by manual 
test.  

1 4.7  Rewirable  p l ugs  wi th  earth ing  contact shal l  be  designed  wi th  ample  space  for s lack in  
the  earth ing  conductor so  that,  i f the  stra in  re l ief i s  rendered  i noperative,  the  connection  of 
the  earth ing  conductor i s  subj ected  to  stra in  after the  connections  of the  current-carrying  
conductors  and ,  i n  case  of excess ive  stress,  the  earth ing  conductor wi l l  break after the  
curren t-carrying  conductors.  

Compliance is checked by the  following test.  
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The current-carrying conductors of a  flexible cable are connected to the plug in  such a  way 
that they are led from the strain relief to the corresponding terminals along the shortest 
possible path.  Following which,  the core of the earthing conductor is led to its terminal and cut 
off at a  distance 8 mm longer than necessary when using the shortest possible path for its 
correct connection.   

The earthing conductor is then connected to the terminal.  It shall then be  possible to house 
the loop,  which is formed by the earthing conductor owing to its surplus length when the plug 
is assembled correctly.  

I n  non-rewi rable  non-mou lded-on  p lugs  wi th  earth ing  con tact,  the  l eng th  of the  conductors  
between  the  term inations  and  the  cord  anchorage shal l  be  ad justed  i n  such  a  way that the  
curren t-carrying  conductors  wi l l  be  s tressed  before  the  earth ing  conductor,  i f the  flexib le  cable  
s l ips  i n  i ts  anchorage.  

Compliance is checked by inspection.  

1 4.8  Term inals  of rewi rable  p l ugs  and  term inations  of non-rewi rable  p l ugs  shal l  be  l ocated  or 
sh ie l ded  i n  such  a  way that l oose  wi res  from  a  conductor i n  the  p l ug  wi l l  not present a  ri sk of 
e lectric shock.  

For non-rewi rable  mou lded-on  p lugs,  means  shal l  be  provided  to  prevent loose  wi res  of a  
conductor from  reducing  the  m in imum  isolation  d istance  requ irements  between  such  wires  
and  al l  accessib le  external  surfaces  of the  p l ug ,  wi th  the  exception  of the  engagement face  of 
a  p lug .  

Compliance is checked by the following:  

– for rewirable plugs,  the test of 14. 8. 1 ;  

– for non-rewirable non-moulded-on  plugs,  the test of 14. 8. 2;  

– for non-rewirable moulded-on plugs,  by verification and inspection  according to  14. 8. 3.  

1 4.8. 1  A 6 mm length of insulation is removed from the end of a  flexible conductor,  having 
the minimum required nominal cross-sectional area specified in  Table 1 .  One wire of the 
flexible conductor is left free and the remaining wires are fully inserted into and clamped in  
the terminal as for normal use.  

The free wire is bent,  without tearing the insulation  back,  in  every possible direction,  but 
without making sharp bends around barriers.  

NOTE  The  proh ib i ti on  agains t  making  sharp  bends  around  barriers  does  not  imply that  the  free  wi re  has  to  be  
kept stra ight  du ri ng  the  test.  Moreover,  sharp  bends  are  made  i f i t  i s  cons idered  l i kel y that  such  bends  can  occur 
du ri ng  the  normal  assembly of the  pl ug ,  for example  when  a  cover i s  pushed  on .  

The free wire of a  conductor connected to a  live terminal shall not touch any accessible metal 
part or be  able  to emerge from the enclosure when the plug has been assembled.  

The free wire of a  conductor connected to an earthing terminal shall not touch a  live  part.  

If necessary,  the test is repeated with the free  wire in  another position.  
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1 4.8.2  A length  of insulation equivalent to  the maximum designed stripping length declared 
by the manufacturer plus 2 mm is removed from the end of a  flexible conductor having the 
cross-sectional area as fitted.  One wire of the flexible conductor is left free in  the worst 
position whilst the remaining wires are terminated in  a  manner as used in  the construction of 
the plug.  

The free wire is bent,  without tearing the insulation  back,  in  every possible direction  but 
without making sharp bends around barriers.  

NOTE  The  proh ib i ti on  agains t  making  sharp  bends  around  barriers  does  not  imply that  the  free  wi re  has  to  be  
kept stra ight  du ri ng  the  test.  Moreover,  sharp  bends  are  made  i f i t  i s  cons idered  l i kel y that  such  bends  can  occur 
du ri ng  the  normal  assembly of the  pl ug ,  for example  when  a  cover i s  pushed  on .  

The free wire of a  conductor connected to a  live termination shall not touch any accessible 
metal part or reduce the creepage distance and clearance through any constructional gap 
below 1 , 5 mm to the external surface.  

The free wire of a  conductor connected to an earth termination  shall not touch any live  part.  

1 4.8.3  Non-rewirable moulded-on plugs shall be inspected to verify that there are means to 
prevent stray wires of the conductor and/or live parts reducing the minimum distance through 
insulation to the external accessible surface below 1 , 5 mm (with the  exception of the 
engagement face of plugs) .  

NOTE  The  veri fi cation  of "means"  requ i res  the  checking  of the  product  construction  or assembly method .  

1 4.9  For rewi rable  p lugs:  

– i t  sha l l  be  cl ear how the  re l i ef from  strain  and  the  prevention  of twisti ng  is  i n tended  to  be  
effected ;  

– the  cord  anchorage,  or at l east part of i t,  shal l  be  in tegral  wi th  or securel y fixed  to  one  of 
the  component parts  of the  pl ug ;  

– makesh i ft  methods,  such  as  tyi ng  the  fl exib le  cable  in  a  knot or tyi ng  the  ends  wi th  s tri ng ,  
shal l  not  be  used ;  

– the  cord  anchorage shal l  be  su i table  for the  d i fferen t types  of fl exib le  cable  wh ich  may be  
connected  to  i t;  

– screws,  i f any,  wh ich  have  to  be  operated  to  clamp the  fl exib le  cable,  shal l  not serve  to  fix  
any other component;  

NOTE  Th is  does  not  exclude  a  cover servi ng  to  retain  the  fl exibl e  cable  i n  posi ti on  i n  the  cord  anchorage  
provi ded  the  cabl e  remains  i n  p l ace  i n  the  p l ug  when  the  cover i s  removed .  

– cord  anchorages  shal l  be  of i nsu lati ng  materia l  or be  provided  wi th  an  i nsu lati ng  l i n i ng  
fixed  to  the  metal  parts ;  

– metal  parts  of cord  anchorages,  i nclud ing  clamping  screws,  shal l  be  insu lated  from  the  
earth ing  ci rcu i t.  

Compliance is checked by inspection  and,  if applicable,  by manual test.  

1 4. 1 0  For rewi rable  pl ugs  and  non-rewirable  non-mou lded-on  p lugs  i t  shal l  not be  poss ib le  to  
remove covers,  cover-plates  or parts  of them  i n tended  to  ensure  protection  against e lectric 
shock wi thout  the  use  of a  tool .  

Compliance is checked as follows:  

–  for covers,  cover-plates or parts of them whose fixing is of screw-type,  compliance is 
checked by inspection;  

–  for covers,  cover-plates or parts of them whose fixing is not dependent on screws and 
whose removal may give  access to live parts,  compliance is checked by the tests of 24. 13.  
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1 4. 1 1  Screws  in tended  to  a l low access  to  the  i n terior of the  p lug  shal l  be  captive.  

NOTE  The  use  of ti gh t-fi tti ng  washers  of cardboard  or the  l i ke  i s  deemed  to  be  an  adequate  method  for making  
screws  capti ve.  

Compliance with  the requirements of 14. 11  is checked by inspection.  

1 4. 1 2  Components,  such  as  swi tches  and  fuses,  incorporated  in  pl ugs  shal l  comply wi th  the  
re levant  I EC standard  as  far as  i t  reasonably appl i es.  

Componen ts  i ncorporated  i n  p l ugs  shal l  be  so  rated ,  or so  protected ,  that overload ing  of 
e i ther the  component or the  plug  cannot occur in  normal  use.  

For p l ugs  the  i ncorporated  overcurren t protecti ve  device  shal l  have  a  rated  current equal  to  or 
l ess  than  the  maximum  curren t at  lowest  vol tage  of the  p lug .  

NOTE  Examples  of overcu rrent  protecti ve  devices  are:  fuses,  thermal  or cu rrent  cu t-ou ts ,  MCBs  (m in iature  ci rcu i t  
breakers),  RCBOs  ( residual  cu rren t operated  ci rcu i t  breaker wi th  i n teg ral  overcu rren t protection ).  

Any other component(s) ,  such  as  swi tches  or control  devices,  shal l  have  a  rated  current not  
l ess  than  

– the  maximum  current  at l owest  vol tage  of the  p l ug ,  or 

– the  rated  current  of the  i ncorporated  overcurrent  protecti ve  device,  i f any.  

For components  having  d i fferent rated  currents  for res istive  and  inductive  l oads,  the  rated  
curren t to  be  referred  to  i s  the  rated  curren t for the  res isti ve  l oad .  

For non-rewirable  p lugs,  any other i ncorporated  component(s),  such  as  swi tches  or con trol  
devices,  shal l  have  a  rated  curren t not l ess  than  

– the  test current for the  combination  of the  p l ugs  and  the  cable  as  i nd icated  i n  Table  20 ,  for 
Clause  21 ,  or 

– the  rated  current  of the  i ncorporated  overcurrent protecti ve  device,  i f any.  

Any incorporated  component(s)  sha l l  have  a  rated  vol tage  not l ess  than  the  rated  vol tage  of 
the  p l ug .  

Compliance is checked by inspection and,  if necessary,  by testing the component according 
to  the relevant IEC standard.  

1 4. 1 3  I f a  p lug  is  an  i n tegral  part  of p lug - i n  equ ipment,  that equ ipment shal l  not cause  
overheating  of the  p i ns  or impose  undue  stra in  on  fixed  socket-outlets .  

NOTE  Examples  of equ ipmen t wi th  p l ugs  wh ich  are  an  i n teg ral  part  are  l amps  wi th  rechargeabl e  batteri es,  p l u g - i n  
transformers,  etc.  

For plugs compliance is checked by the tests of 14. 13. 1  and 14. 13. 2.  

1 4. 1 3.1  The plug of the equipment is inserted into a  fixed socket-outlet complying with this 
part of IEC 62735,  the socket-outlet being connected to a  supply voltage equal to  1 , 1  times 
the highest rated voltage of the equipment.  

After 1  h,  the temperature rise of the pins shall not exceed 45 K.  
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1 4. 1 3.2  The equipment is inserted into a  fixed socket-outlet complying with this specification,  
the socket-outlet is pivoted about a  horizontal axis through the axis of the live socket-contacts 
at a  distance of 8 mm behind the engagement face of the socket-outlet and parallel to this 
engagement face .  

The additional torque which has to be applied to the socket-outlet in  order to maintain the 
engagement face in  the  vertical plane shall not exceed 0, 25 N·m.  

1 4. 1 4  Plugs  shal l  be  shaped  i n  such  a  way and/or made of such  materia l  that they can  eas i l y 
be  wi thdrawn  by hand  from  the  re levant socket-outlets .  

I n  add i ti on  the  gripping  surfaces  shal l  be  so  designed  that the  p l ug  can  be  wi thdrawn  wi thout  
having  to  pu l l  the  fl exib le  cable .  

Compliance is checked by inspection and in  case of doubt by a  gripping test.  

NOTE  Examples  of poss ibl e  g ri pping  tests  are  g i ven  i n  Annex C   

1 4. 1 5  Membranes  i n  i n l et  open ings  of p l ugs  shal l  meet the  requ i rements  of 1 3. 1 9.  

1 5  Interlocked  socket-outlets  

Socket-ou tlets  i n terlocked  wi th  a  swi tch  shal l  be  constructed  i n  such  a  way that  a  p l ug  cannot 
be  i nserted  in to  or completel y wi thdrawn  from  the  socket-ou tlet wh i le  the  socket-con tacts  are  
l i ve,  and  the  socket-con tacts  of the  socket-outlet  cannot be  made l i ve  un ti l  a  p lug  is  a lmost 
complete l y i n  engagement.  

Compliance is checked by inspection and by manual test.  

NOTE  Other test  requ i rements  are  u nder cons i deration  to  be  covered  by a  fu tu re  part  2 .  

1 6  Resistance to  ageing,  protection  provided  by enclosures,  and  resistance to  
humidi ty 

1 6. 1  Resistance  to  ageing  

Accessories  shal l  be  resistant to  ageing .  

Parts  i n tended  for decorative  pu rposes  on l y,  such  as  certain  l ids ,  sha l l  be  removed  i f possib le  
and  these  parts  are  not subj ected  to  the  test.  

Compliance is checked by the  following test.  

Accessories,  mounted as for normal use,  are subjected to a  test in  a  heating cabinet with an  
atmosphere having the composition and pressure of the ambient air and ventilated by natural 
circulation.  

For socket-outlets for data centres intended to be fixed to a  wall or a  rack,  a  test plug as 
specified in  Clause 20 shall be  inserted into the socket-outlet during the test.  

For accessories having lids the test plug shall be so designed that when it is inserted the  lid 
can  be  closed.  

The temperature in  the cabinet shall be  (70 ±  2)  °C.  

The specimens are kept in  the cabinet for seven days (168 h) .  
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The use of an electrically heated cabinet is recommended.  

Natural circulation  may be provided by holes in  the wall of the  cabinet.  

After the treatment,  the specimens are removed from the cabinet and kept at a  room 
temperature and relative  humidity between 45 % and 55 %  for at least four days (96 h) .  

The specimens shall show no crack visible with normal or corrected vision  without additional 
magnification,  nor shall the material have become sticky or greasy,  this being judged as 
follows:  

– with the forefinger wrapped in  a  dry piece of rough cloth the specimen is pressed with a  
force of 5 N;  

– no traces of the cloth shall remain on  the specimen and the material of the specimen shall 
not stick to the cloth.  

After the test,  the  specimens shall show no damage which would lead to non-compliance with 
this part of IEC 62735.  

The force of 5 N can be obtained in  the following way:  

– the specimen is placed on one of the pans of a  balance and the other pan is loaded with a 
mass equal to  the mass of the specimen plus 500 g;  

– equilibrium is then restored by pressing the specimen with the forefinger,  wrapped in  a  dry 
piece of rough cloth.  

1 6.2  Protection  provided  by enclosures  

1 6.2. 1  General  

Enclosures  shal l  provide  protection  against access  to  hazardous  parts ,  harmfu l  effects  due  to  
i ngress  of so l id  foreign  objects  i n  accordance  wi th  the  I P  des ignation  of the  accessory.  

Compliance is checked by the tests of 16. 2. 2.  

1 6.2.2  Protection  against  access  to  hazardous  parts  and  against  harmfu l  effects  due  
to  i ngress  of sol id  foreign  objects  

1 6.2.2. 1  General  

Accessories  and  thei r enclosures  shal l  provide  a  degree  of protection  against access  to  
hazardous  parts  and  against harmfu l  effects  due  to  ingress  of sol i d  foreign  obj ects ,  wh ich  
shal l  be  at l east I P20.  

Fixed socket-outlets are mounted as in  normal use on  a  vertical surface.  Flush-type and semi-
flush type socket-outlets are mounted in  an appropriate box according to the manufacturer´s 
instructions.  

Accessories with screwed glands or membranes are  fitted and connected with cables which 
shall be within the connecting range specified in  Table 1 .  Glands are tightened with a  torque 
equal to  two-thirds of that applied during the test of 24. 7.  

Screws of the enclosure are tightened with a  torque equal to two-thirds of the value given in  
Table  4.  

Parts which  can be  removed without the aid of a  tool are removed.  
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If an  accessory has passed the test successfully,  then this test is deemed to be passed for a  
combination  of such single accessories.  

Glands  shal l  not be  fi l l ed  wi th  seal i ng  compound  or the  l i ke.  

1 6.2.2.2  Protection  against  access  to  hazardous  parts  

The appropriate test specified in  IEC 60529 is performed (see also Clause 10) .  

1 6.2.2.3  Protection  against  harmfu l  effects  due  to  ingress  of sol id  foreign  objects  

The appropriate test specified in  IEC 60529 is performed.  

1 6.3  Resistance  to  humid i ty 

Accessories  shal l  be  proof against hum id i ty wh ich  may occur i n  normal  use.  

Compliance is checked by the humidity treatment described in  16. 3,  followed immediately by 
the measurement of the insulation resistance and by the electric strength test specified in  
Clause 17.  

Inlet openings,  if any,  are  left open; if knock-outs are provided,  one of them is opened.  

Parts which can be removed without the aid of a  tool are removed and subjected to the  
humidity treatment along with the main  part;  spring lids are open during this treatment.  

The humidity treatment is carried out in  a  humidity cabinet containing air with a  relative 
humidity maintained between 91  % and 95 %.  

The temperature of the air in  which the  specimens are placed is maintained within  ±1  K of any 
convenient value t  between 20 °C and 30 °C.  

Before being placed in  the humidity cabinet,  the specimens are brought to a  temperature 

between t  and (t  +  4)  °C.  

The specimens are kept in  the cabinet for two days (48 h) .  

In  most cases,  the specimens may be brought to  the specified temperature by keeping them 
at this temperature for at least 4 h  before the humidity treatment.  

A  relative  humidity between 91  % and 95 % can  be obtained by placing in  the humidity 
cabinet a  saturated solution of sodium sulphate (Na2SO4)  or potassium nitrate (KNO3)  in  
water,  having a  sufficiently large contact surface with the air.  

In  order to achieve the  specified conditions within the cabinet,  it is necessary to ensure 
constant circulation of the air within and,  in  general,  to use a  cabinet which is thermally 
insulated.  

After this treatment,  the  specimens shall not show any damage which  impairs safety as 
required by Clause 4.  
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1 7  Insulation  resistance and  electric strength  

1 7. 1  The i nsu lation  res istance  and  e lectric strength  of accessories  shal l  be  adequate.  

Compliance is checked by the following tests,  which are made immediately after the test of 
16. 3,  in  the humidity cabinet or in  the room in which the specimens were brought to the  
prescribed temperature,  after re-assembly of those parts which can be removed without the 
aid of a  tool,  which were removed for the test.  

1 7.2  The insulation  resistance is measured with a  d. c.  voltage of approximately 1  000 V,  the  
measurement being made 1  min after application of the voltage .  

The insulation resistance shall be  not less than 5 MΩ .  

1 7.2. 1  For socket-outlets,  the insulation resistance is measured consecutively:  

a)  between all poles connected together and the body,  the measurement being made with a  
plug in  engagement;  

b)  between each pole in  turn and all others,  these being connected to the body with a  plug in  
engagement;  

c)  between any metal enclosure and metal foil in  contact with the inner surface of its 
insulating linings,  if any – this test is only made if an  insulating lining is necessary to 
provide insulation;  

d)  between any metal part of the cord anchorage,  including clamping screws,  and earthing 
terminal(s)  or earthing contact(s) ,  if any,  of socket-outlets for data centres to be fixed to a  
wall or a  rack;  

e)  between any metal part of the cord anchorage of socket-outlets for data  centres intended 
to be fixed to a  wall or a  rack and a  metal rod of the maximum diameter of the flexible  
cable inserted in  its place (see Table 17) .  

The term "body" used in  a)  and b)  includes all accessible  metal parts,  metal frames 
supporting the base of flush-type socket-outlets,  metal foil in  contact with  the outer surface of 
accessible external parts of insulating material,  fixing screws of bases or covers and cover-
plates,  external assembly screws,  earthing terminals or earthing contacts.  

Measurements d)  and e)  are not made on fixed socket-outlets and socket-outlets for 
assemblies.  

While wrapping the  metal foil round the outer surface or placing it in  contact with the inner 
surface of parts of insulating material,  it is  pressed against holes or grooves,  without any 
appreciable force,  by means of a  straight unjointed test finger test probe 11  of IEC 61032.  

1 7.2.2  For plugs,  the  insulation  resistance is measured consecutively  

a)  between all poles connected together and the body;  

b)  between each pole  in  turn and all others,  these being connected to the body; 

c)  between any metal part of the cord anchorage,  including clamping screws,  and earthing 
terminal(s)  or earthing contact(s) ,  if any;  

d)  between any metal part of the cord anchorage and a  metal rod of the maximum diameter 
of the flexible  cable  inserted in  its place (see Table 17) .  

The term "body" used in  a)  and b)  includes accessible metal parts,  external assembly screws,  
earthing terminals,  earthing contacts and a  metal foil in  contact with the outer surface of 
accessible  external parts of insulating material,  other than  the engagement face.  

Measurements c)  and d)  are not made on non-rewirable plugs.  
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While wrapping the metal foil round the outer surface or placing it in  contact with the inner 
surface of parts of insulating material,  it is  pressed against holes or grooves,  without any 
appreciable force,  by means of a  straight unjointed test finger test probe 11  of IEC 61032.  

1 7.3  A d. c.  voltage of 3 000 V is applied for 1  min  between the parts indicated in  17. 2.  

Initially,  not more than half the prescribed voltage is applied,  then it is  raised rapidly to the full 
value.  

No flashover or breakdown shall occur during the test.  

The test equipment shall be so designed that,  when the output terminals are short-circuited 
after the output voltage has been adjusted to the  appropriate test voltage,  the output current 
is at least 200 mA.  

The overcurrent relay shall not trip  when the output current is less than 100 mA.  

The test voltage applied shall be measured within  ±3 %.  

Glow discharges without drop in  the voltage are neglected.   

1 8  Operation  of earthing  contacts  

1 8. 1  Operation  of earth ing  contacts  under normal  cond i ti ons  

Earth ing  con tacts  shal l  provide  adequate  contact pressure  and  shal l  not deteriorate  i n  normal  
use.  

Compliance is checked by the tests of Clauses 19 and 21 .  

1 8.2  Operation  of earth ing  contacts  under fau l t  cond i ti ons  

Socket-ou tlets  shal l  be  so  des igned  that the  earth ing  contacts  are  adequate  to  ensure  that 
they are  ab le  to  connect safel y under fau l t  cond i ti ons.  Th is  means  that the  earth ing  path  shal l  
reta in  i ts  i n tegri ty after removing  and  re inserti ng  the  p lug .  

Compliance is checked by the  following test.  

The socket-outlet shall be mounted as in  Clause 17.   

The prospective short-circuit current of the supply shall be 1  000 A  at a  voltage equal to 
200 V.  

The prospective let-through I2t  value shall be 15 000 A2s.  

The socket-outlet and the plug are tested in  a  circuit (Figure 34)  where the plug has a  short 
circuit (Z2)  between line and earth.  

NOTE  The  I2t  va l ue  of 1 5  000  A2s  corresponds  to  a  typical  unfavou rab le  l et-through  I2t  va l ue  of 1 0  A m in iatu re  
ci rcu i t-breakers  measured  at  1  500  A prospecti ve  short-ci rcu i t  current.  

The diagram of the circuit in  which the socket-outlet is tested is shown in  Figure 34.  

The impedance Z1  (short-circuit impedance)  shall be adjustable to satisfy the specified 
prospective short-circuit current.  
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The circuit is calibrated with the following tolerances: current ±  5 %,  voltage ±  10 %,  I2t  value 

±  1 0 %.  

The socket-outlet shall be tested while  the “+” terminal is connected to an  appropriate 200 V 
d. c.  supply and the earthing terminal is connected to earth.  The line and earthing terminals of 
the test plug are short circuited (Z2) .  The short circuit on the plug shall be capable of 
withstanding the 1  000 A  short-circuit current.  The socket outlet shall be rigidly supported.  

The short circuit is caused by plugging in  a  short circuited plug.  

After application of the earth fault,  the  mating plug shall be  removed.  

The test is repeated with  the “−” terminal connected to an  appropriate 200 V d. c.  supply and 
the earthing terminal connected to the earth.  

The socket-outlet and the plug are deemed to have passed the test when the following 
conditions are fulfilled:  

1 )  Socket-outlets shall be  capable of accepting a  mating plug.   

Compliance is checked by inspection.  

2)  Live parts shall not be  accessible.   

Compliance is checked by the tests of Clause  10.  

3)  There shall be no damage to the earthing path.   

Compliance is checked by submitting the socket-outlet to the  temperature rise test 
according to Clause 19 where the current flows through the earth  and the  tested phase.  

4)  Socket-outlets shall maintain electrical continuity between the earthing pin  of the plug and 
earthing socket-outlet contact.   

Compliance is checked by the  tests of Clause 11 .  

1 9  Temperature rise  

1 9. 1  Accessories  shal l  be  so  constructed  that they comply wi th  the  fo l l owing  temperature  
rise  test.  

Socket-ou tlets  and  p lugs  are  tested  accord ing  to  1 9. 2  except for p l ugs  and  socket-ou tlets  wi th  
i ncorporated  components,  for wh ich  1 9. 3  appl ies .  

Non-rewirable  accessories are tested as delivered.  

Rewirable accessories are fitted with polyvinyl chloride insulated conductors having a  nominal 
cross-sectional area  as shown in  Table  15.  
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Table  1 5  – Nominal  cross-sectional  areas  of copper conductors  
and  test  currents  for the  temperature ri se  test  

Type of accessory Test current  Cross-sectional  area  
for the  conductor  

C lause  1 9  Clause  21  

Fixed  socket-ou tl et  and  socket-ou tl et  for assembl ies  1 1 , 6  A  8, 8  A 1 , 5  mm 2  or AWG 1 6  

Socket-ou tl et  for d ata  cen tres  to  be  fi xed  to  a  wal l  or a  rack 1 1 , 6  A 8 , 8  A 1 , 5  mm 2  or AWG 1 6  

Mou lded -on  pl ug  8 , 8  A 6 , 7  A 0 , 75  mm 2  or AWG  1 8  

1 1 , 6  A 8, 8  A 1  mm 2  

1 1 , 6  A 8 , 8  A 1 , 5  mm 2  or AWG 1 6  

Rewi rable  p l ug  8 , 8  A 6 , 7  A 0 , 75  mm 2  or AWG  1 8  

1 1 , 6  A 8, 8  A 1  mm 2  or AWG  1 6  

NOTE  1  The  val ues  i n  th i s  table  are  based  upon  a  ci rcu i t  wh ich  i s  protected  by an  8  A ci rcu i t  breaker.  

I f a  fi xed  mu l ti pl e  socket-ou tl et  i s  designed  to  be  connected  to  the  fi xed  wi ri ng  via  a  ci rcu i t  breaker complyi ng  wi th  
I EC 60898-2  wi th  a  rated  cu rren t h i gher than  8  A,  the  conductor between  the  ci rcu i t  breaker and  the  socket-ou tl et  
shal l  be  adequatel y s i zed .  

 

The terminal screws or nuts are tightened with a  torque equal to two-thirds of that specified in  
12. 2. 8.  

To ensure normal cooling of the terminals,  the conductors connected to them shall have a  
length  not less than  1  m.  

Flush-mounted accessories and accessories for assemblies are mounted in  flush-mounted 
boxes.  The box is placed in  a  block of pinewood filled around the box with plaster,  so that the 
front edge of the box does not protrude and is not more than 5 mm below the front surface of 
the pinewood block.  

The test assembly shall be  allowed to dry for at least seven days when first made.  

The size of the pinewood block,  which may be fabricated from more than one piece,  shall be  
such that there is at least 25 mm of wood surrounding the plaster,  the plaster having a  
thickness between 10 mm and 15 mm around the maximum dimensions of the sides and rear 
of the  box.  

The cable(s)  connected to the socket-outlet shall enter through the top of the box,  the point(s)  
of entry being sealed to prevent the circulation of air.  The length of each conductor within  the 

box shall be (80 ±  10)  mm.  

Surface-type fixed socket-outlets and the  socket-outlets for data centres intended to be fixed 
to a  wall or a  rack shall be mounted centrally on the surface of a  wooden block,  which shall be  
at least 20 mm thick,  500 mm wide and 500 mm high.  

The test assembly shall be  placed in  a  draught-free environment for the test.  

I n  the  case  of mu l ti ple  socket-ou tlets,  the  test i s  carried  ou t on  the  l east favourable  socket-
ou tlet(s)  wi th  the  test curren t as  speci fied  i n  Table  1 5  passed  through.  

The temperature rise of the terminals,  terminations,  socket contact engaged with the pin of a  
plug and clamping units according to Figure 31  determined by means of thermocouples shall 
not exceed 45 K.  

Copyright International  Electrotechnical  Commission  



I EC TS  62735-1 : 201 5  © I EC  201 5  – 55  –  

For the purpose of the test of 25. 4,  the temperature rise of external parts of insulating 
material not necessary to retain current-carrying parts and parts of the  earthing circuit in  
position,  even though they are in  contact with  them,  shall also be  determined.  

1 9.2  Tests  for socket-outlets  and  pl ugs   

Socket-outlets are tested using a  test plug with  brass pins having the minimum specified 
dimensions.  

A  test plug is inserted into the  each relevant socket-outlet.  

First,  accessories shall be tested by passing a  current as defined in  Table 15 through the “+” 

contact and the “–” contact for 5
0  60 +  min.  Second,  accessories shall be tested by passing a 

current as defined in  Table 15 through either the “+” contact or the “–” contact and the 

earthing contact for 5
0  60 +  min.  

In  case of multiple socket-outlets the test is performed by adding a  load so as to pass a  
current as defined in  Table 15 through the socket-outlet at the most unfavourable position in  
terms of temperature rise (e. g.  the socket-outlet which is the furthest away from where the 
accessory is supplied)  and an additional load resulting in  the feed-through current as defined 
in  Table  15 to the next unfavourable  socket-outlet.  

NOTE  See  F igure  35  for a  poss ible  test  setup.  

For this test the temperature rise is measured on  the terminals,  socket contact engaged with  
the pin of a  plug and terminations.  

Plugs are  tested as follows.  

The plug shall be tested in  a  draught-free environment at the centre of a  plane wooden sheet 
which shall be  at least 20 mm thick,  500 mm wide and 500 mm high.  

Clamping units having the dimensions specified in  Figure 31  are fitted on  each  live pin  and 
earthing pin of the plug.  Each clamping unit is equipped with a  thermocouple which can be 
mounted either together with the pin or fixed permanently within the dotted area of Figure 31 .   

If it is not possible to use the clamping unit of Figure 31  due to the design of the plug,  the 
clamping unit may be  modified in  order to perform the test.   

In  this case the  diameter of the screw,  the threaded hole and the total volume of the modified 
clamping unit shall be identical to  Figure 31 .  

The screw is then placed approximately in  the middle of the bare part of the pin and tightened 
with a  torque of 0, 8 N·m.  

A  current as specified in  Table 15 is then  passed for 5
0  60 +  min.  

1 9.3  Tests  for p l ugs  and  socket-outlets  for data  cen tres  i n tended  to  be  fixed  to  a  wal l  or a  
rack wi th  i ncorporated  componen ts   

Socket-outlets for data centres intended to be fixed to a  wall or a  rack and plugs with 
incorporated components are tested by the following two tests:  

– with a  current as indicated in  Table 15,  for Clause 19 – for this test the incorporated 
components are  short circuited;  
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– with a  current as indicated in  Table  15 or the rated current of the component(s) ,  whichever 
is the lower.  

In  addition to the verification of the temperature rise of the terminals,  the maximum 
temperature rise of accessible metal parts shall be  measured and shall not be  higher than  
30 K and of accessible non-metallic parts not higher than 40 K.  

NOTE  Examples  of ‘ i ncorporated  components ’  are  swi tches  and  fuses.  

20  Breaking  capaci ty 

Accessories  shal l  have  adequate  breaking  capaci ty.  

Compliance is checked by testing socket-outlets by means of an  appropriate test apparatus,  
an  example of which is shown in  Figure  14.  

Rewirable accessories are fitted with conductors as specified for the  test of Clause 19.  

In  case of failure of the shutters,  the test on shuttered socket-outlets shall be repeated with 
operations made by hand.  

Socket-outlets are tested using a  test plug with brass pins (Type CuZn39Pb2-M)  and having 
dimensions as specified in  the relevant standard sheets.   

Plugs are tested using a  fixed socket-outlet complying with this part of IEC 62735 and having 
as near-to-average characteristics as can  be  selected.  

The length  of the stroke of test apparatus is between 50 mm and 60 mm.  

First the test is done with a  test voltage of 260 V and a  test current of 1 , 5 times 10 A  with an 
inrush of 300 A  with a  profile equivalent to that shown in  Figure 32,  for 100 strokes.  

The periods during which the test current is passed from the insertion of the plug until 

subsequent withdrawal is 0,5
0  

1 ,5 +  s.  

The average speed of insertion  and withdrawal of the  plug during the test is 0, 15 m/s.   

No current is passed through the  earthing circuit.  

The test is made with  the connections shown in  Figure 15.   

After this test the test is repeated with a  test voltage of 410 V and a  test current of 1 , 5 times 
6, 34 A  with  an inrush of 475 A  with a  profile equivalent to that shown in  Figure 32,  for 
100 strokes.  

No current is passed through the  earthing circuit.  

Accessible metal parts,  metal supports and any metal frame supporting the base of flush-type 
socket-outlets are connected through the selector switch C to one of the poles of the supply 
for half the number of strokes,  and to  the other pole for the remainder.  

In  the case of multiple  socket-outlets,  the test is carried out on  one socket-outlet.  

During the test,  no sustained arcing shall occur.  
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The line fuse or the  grounding fuse shall not open during the test.  

After the test,  the specimens shall show no damage impairing their further use and the entry 
holes for the pins shall not show any damage which impairs safety as required by Clause  4.  

21  Normal  operation  

Accessories  shal l  wi thstand ,  wi thout excess ive  wear or other harmfu l  effect,  the  mechan ical ,  
e lectrical  and  thermal  stresses  occurring  i n  normal  use.   

Compliance is checked by testing socket-outlets by means of an  appropriate test apparatus,  
an  example of which is shown in  Figure  14.  

The test pins (during the socket-outlet test)  shall be replaced after 4 500 and 9 000 strokes.  

The procedure specified in  Figure 30 shall be followed.   

The manufacturer shall be permitted to indicate at which point 1 ,  2 or 3 of Figure 30 the test 
program shall begin.  If the manufacturer indicates to  start at point 2 or point 3,  the test shall 
be performed on new specimens that have previously been subjected to the test of Clause 20 
in  the conditions required to the relevant starting points 2 or 3.  

Socket-outlets are tested using a  plug with brass pins (Type CuZn39Pb2-M)  complying with  
the standard sheets.  

Plugs are tested using a  fixed socket-outlet complying with this part of IEC 62735 and having 
as near to average characteristics as can  be  selected.  

The specimens are first tested with a  direct current of 6, 5 A ,  at a  voltage of 400 V,  in  a  circuit 
producing an inrush current equal to 463 A  with a  profile equivalent to that shown in  
Figure 32,  for 5 000 strokes at a  rate of 30 strokes per minute.  

Then the specimens are further tested with  a  direct current of 8, 8 A ,  at a  voltage of 294 V,  in  
a  circuit producing an inrush current equal to 340 A  with a  profile equivalent to that shown in  
Figure 32,  for 5 000 strokes at a  rate of 30 strokes per minute.  

The test current is passed during each insertion and withdrawal of the plug.  

The periods during which the test current is passed from insertion of the plug until subsequent 

withdrawal are 1 , 5  0
0,5+  s.  

The average speed of insertion  and withdrawal of the  plug during the  test is 0, 15 m/s.  

No current is passed through the earthing circuit.  

During the test,  no sustained arcing shall occur.  

The line fuse or the  grounding fuse shall not open during the test.  

The test is made with the connections indicated in  Clause 20,  the selector switch C being 
operated as prescribed in  that clause.  

In  the case of multiple socket-outlets,  the test is carried out on one socket-outlet of each type 
and current rating.  
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After the tests,  the specimens shall not show 

– wear impairing their further use,  

– deterioration of enclosures,  insulating linings or barriers,  

– damage to the  entry holes for the pins,  that might impair proper working,  

–  loosening of electrical or mechanical connections,  

–  seepage of sealing compound.  

For shuttered socket-outlets,  a  gauge according to Figure  9 is applied to the entry holes 
corresponding to  the live  contacts with  a  force of 20 N.  

The gauge is applied to the shutters in  the most unfavourable position,  successively in  three 
directions to the same place,  for approximately 5 s in  each of the three directions.  

During each application,  the gauge shall not be rotated and it shall be applied such that the 
force of 20 N is maintained.  When moving the gauge from one direction to the next,  no force 
is applied but the  gauge is not withdrawn.  

A  gauge according to Figure 10 is then applied with a  force of 1  N and in  three directions,  for 
approximately 5 s in  each of the  three directions,  with  independent movements,  withdrawing 
the gauge after each movement.  

It shall not be possible  to touch live parts with the gauges of Figures 9 and 10 when they 
remain under the relevant forces.  

An electrical indicator,  with a  voltage between 40 V and 50 V,  is used to show contact with the 
relevant part.  

The specimens shall then comply with the requirements of Clause 19,  using a  test current as 
specified in  Table 15.  The temperature rise,  at any point,  shall not exceed 45 K,  and the 
specimens shall withstand an  electric strength test made according to 17. 3,  the test voltage 
being reduced to  2 000 V d. c.  

The humidity treatment,  according to 16. 3,  is not repeated before the electric strength test of 
Clause 21 .  

The tests of 13. 2 and 14. 2 are made after the  tests of Clause 21 .  

22  Force necessary to  wi thdraw the plug  

22. 1  General  

The construction  of accessories  shal l  a l low the  easy i nsertion  and  wi thdrawal  of the  pl ug ,  and  
prevent  the  p lug  from  working  ou t of the  socket-ou tlet i n  normal  use.  

Compliance is checked as follows.  

For socket-outlets by:  

•  a test to ascertain that the maximum force necessary to withdraw the test plug from the 
socket-outlet is not higher than  the force specified in  Table  16,  and 

•  a test to ascertain that the minimum force necessary to withdraw a single  pin  gauge from 
the individual contact assembly is not lower than the force specified in  Table 16.  
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22.2  Veri fication  of the  maximum  withdrawal  force  for socket-outlets  

The socket-outlet is fixed to the mounting plate A  of apparatus as shown in  Figure 16,  so that 
the axes of the socket-contacts are vertical and the entry holes for the pins of the plug face 
downwards.  

The test plugs have finely ground pins of hardened steel,  having a  surface roughness 

between 0, 6 µm ( 0,6 )  and 0, 8 µm (
0,8

)  over their active  length.  

The dimensions of the gauge are given in  gauge C4max,  Annex D.  

The pins are wiped free from grease,  before each test,  using a  cold chemical degreaser.  

The gauge C4max is inserted into and withdrawn from the socket-outlet ten times.  It is then 
inserted again,  a  carrier E for a  principal mass F and a  supplementary mass G being attached 
to it by means of a  suitable clamp D.  The supplementary mass is such that it exerts a  force 
equal to  one-tenth of the maximum withdrawal force shown in  Table  16.  

The principal mass,  together with the supplementary mass,  the clamp,  the carrier and the plug 
exert a  force equal to  the  maximum withdrawal force shown in  Table  16.  

The principal mass is hung on the plug without jolting and the supplementary mass is,  if 
necessary,  allowed to  fall from a height of 50 mm onto the principal mass.  

The plug shall not remain  in  the  socket-outlet.  

22.3  Verification  of the  m in imum  wi thdrawal  force  

The “+” and “–” socket-contacts are tested individually,  using gauge C4Amin with the socket-
outlet held in  such  way that the gauge is hanging downwards.  

Shutters,  if any,  are rendered inoperative so as not to  affect the test.  

The protective earthing socket-contact is tested,  using gauge C4Bmin with the socket-outlet 
held in  such way that the gauge is hanging downwards.  

The test pin gauge is made of hardened steel,  having a  surface roughness between 0, 6 µm 

( 0,6 )  and 0, 8 µm (
0,8

)  over its active length.  

The force of the gauge shall be equal to that specified in  Table  16.  

The pin  is wiped free from grease,  before each test,  using a  cold chemical degreaser.  

The test pin  gauge is inserted into the  contact assembly.  

The test pin gauge is applied gently,  and care is taken not to knock the assembly when 
checking the minimum withdrawal force.  The gauge shall not fall from the contact assembly 
within  30 s.  
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Table  1 6  – Maximum and  m in imum  withdrawal  force  for plugs  and  socket-outlets  

Rating  of the  
accessory 

Number of pol es  of the  
accessory 

Wi thdrawal  force  
N  

Mul ti -pin  gauge  maximum  Sing le-pin  gauge  m in imum  

2, 6  kW 3  50  1 , 5  

 

23  Flexible  cables  and  their connection  

23. 1  Rewirable  p lugs  and  socket-ou tlets  for data  centres  i n tended  to  be  fixed  to  a  wal l  or a  
rack shal l  be  provided  wi th  a  cord  anchorage  such  that the  conductors  are  re l ieved  from  
strain ,  i nclud ing  twisting ,  where  they are  connected  to  the  term inals  and  that their covering  is  
protected  from  abrasion .  

The  sheath ,  i f any,  of the  fl exib le  cable  shal l  be  clamped  wi th in  the  cord  anchorage.  

Compliance is checked by inspection and by the test of 23. 2.  

Non-rewirable  p l ugs  shal l  be  des igned  such  that the  cable  i s  main tained  i n  pos i ti on  and  the  
term inations  are  re l ieved  from  stra in  and  twisting .  

The  sheath ,  i f any,  of the  fl exib le  cable  shal l  be  main ta ined  ins ide  the  accessory.  

Compliance is checked by the  test of 23. 2 and 23. 4.  

23.2  The effectiveness of the retention of the cable by the cord anchorage is checked by the 
following test by means of apparatus as shown in  Figure 17.  

Non-rewirable plugs are  tested as delivered; the test is made on new specimens.  

Rewirable accessories are first tested with  a  cable having the smallest nominal cross-
sectional area,  and then with a  cable having the largest nominal cross-sectional area,  as 
shown in  Table 17.  

Accessories designed exclusively for use with flat flexible cables are tested only with the 
types of flat flexible  cables specified.  

Table  1 7  – External  d imensions  of flexible  cables   
to  be  accommodated  by cord  anchorages  

Rating  of 
accessory 

Number 
of polesa  

Types  of 
fl exible  

cable  (cabl e  
references)  

Number of conductors  and  
nominal  cross-sectional  

area  or AWG si ze  

Limi ts  for external  
d imensions  for fl exible  

cables   
mm  

M in imum  Maximum  

2, 6  kW /  400  V 3  
60227  I EC 53  

60227  I EC 53  

3  ×  0 , 75  mm 2  or 1 8  AWG 

3  ×  1  mm 2  or 1 6  AWG 
6, 4  8 , 4  

a  Earth i ng  con tacts,  i rrespecti ve  of thei r number,  are  considered  as  one  pol e.  

 

Conductors or flexible  cables of rewirable accessories are introduced into the terminals,  the 
terminal screws being tightened just sufficiently to prevent the position of the conductors from 
easily changing.  
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The cord anchorage is used in  the normal way,  clamping screws,  if any,  being tightened with 
a  torque equal to  two-thirds of that specified in  Table  4.  

After reassembly of the specimen,  the component parts shall fit snugly and it shall not be  
possible  to push the flexible  cable into the  specimen to  any appreciable extent.  

The specimen is placed in  the test apparatus so that the axis of the flexible cable is vertical 
where it enters the specimen.  

The flexible  cable is then subjected 100 times to a  pull of 60 N.  

The pull force is applied each time in  one smooth and continuous motion for 1  s.   

Exert the same pull on  all parts (core,  insulation  and sheath)  of the flexible  cable 
simultaneously.  

Immediately afterwards,  the flexible cable is subjected for 1  min to a  torque as specified in  
Table  18.  

Table  1 8  – Torque  test  values  for cord  anchorages  

Rating  of plug  or  
socket-outl et for data  cen tres  to  be  

fixed  to  a  wal l  or a  rack 

F lexible  cable  

(number of cores  ×  nominal  cross-sectional  area or AWG  s i ze)   

3  ×  0 , 75  mm2  or 1 8  AWG 3 ×  1  mm 2  or 1 6  AWG  

2, 6  kW /  400  V 0 , 25  N ·m  0, 25  N ·m  

 

After the tests,  the flexible cable shall not have been displaced by more than 2 mm.  For 
rewirable accessories,  the end of the conductors shall not have moved noticeably in  the 
terminals;  for non-rewirable accessories,  there shall be  no break in  the electrical connections.  

For measurements of the  longitudinal displacement,  a  mark is made on the flexible cable at a  
distance of approximately 20 mm from the end of the specimen or the flexible cable guard,  
before it is subjected to  the pull.  

If,  for non-rewirable accessories,  there is no definitive end to the specimen or the flexible 
cable guard,  an additional mark is made on  the body of the specimen.  

The displacement of the mark on the flexible cable in  relation to the specimen or flexible cable  
guard is measured while the flexible  cable is subjected to the pull.  

In  addition,  for rewirable accessories,  it shall be checked by a  manual test that they are 
suitable for fitting with the appropriate cable,  as shown in  Table 19.  
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Table  1 9  – Maximum  d imensions  of flexible  cables  to   
be  accommodated  in  rewirable  accessories  

Rating  of accessory  
Number  
of polesa  

Types  of fl exible  
cable  (cabl e  
references)  

Number of 
conductors  and  
nominal  cross-
sectional  area   

Maximum 
d imensions  for 
fl exible  cables   

 
mm  

2, 6  kW /  400  V 3  60245  I EC 53  

3  ×  1  mm 2  

or 

1 6  AWG 

9, 2  

a  Earth i ng  con tact i s  considered  as  one  pole.  

 

23.3  Non-rewirable  p lugs  shal l  be  provided  wi th  a  fl exib le  cable  complying  wi th  I EC  60227  or 
I EC 60245.  The  nom inal  cross-sectional  areas  of the  conductors  i n  re lation  to  the  rating  of 
accessories  are  g i ven  i n  the  re levant columns  of Table  1 5.  

NOTE  Tabl e  20  a l so  speci fi es  the  test  cu rren ts  for the  test  of temperatu re  ri se  and  normal  operation .  

Flexib le  cables  shal l  have  the  3  conductors .  The  conductor connected  to  the  earth ing  con tact  
shal l  be  i den ti fi ed  by the  colour combination  green/yel low.  

Compliance is checked by inspection,  by measurement and by checking that the flexible 
cables are in  accordance with the relevant parts of either IEC 60227 or IEC 60245,  as 
applicable.  

23.4  Non-rewirable  p lugs  shal l  be  des igned  i n  such  a  way that  the  fl exible  cable  i s  protected  
against excessive  bend ing  where  i t  en ters  the  accessory.  

Guards  provided  for th is  purpose  shal l  be  of i nsu lating  material  and  shal l  be  fixed  i n  a  re l i able  
manner.  

Hel ical  metal  springs,  whether bare  or covered  wi th  i nsu lati ng  materia l ,  shal l  not be  used  as  
flexible  cable  guards.  

Compliance is checked by inspection and by a  flexing test made by means of apparatus as 
shown in  Figure 18.  

The test is made on  new specimens.  

The specimen is fixed to the oscillating member of the apparatus so that,  when it is at the 
middle of its travel,  the axis of the flexible cable,  where it enters the specimen,  is vertical and 
passes through the axis of oscillation.  

Specimens with flat cords are mounted so that the major axis of the section is parallel to the  
axis of oscillation.  

The plugs shall be  fixed in  the test apparatus by the  pin.  

The accessory is,  by variation of the distance between the fixing part of the oscillating 
member and the axis of oscillation,  positioned so that the flexible cable makes the minimum 
lateral movement when the oscillating member of the test apparatus is moved over its full 
travel.  

In  order to have the possibility of easily finding by experiment the mounting position with a  
minimum lateral movement of the flexible cable during the test,  the flexing apparatus should 

Copyright International  Electrotechnical  Commission  



I EC TS  62735-1 : 201 5  © I EC  201 5  – 63  –  

be built in  such a  way that the different supports for the accessories mounted on the 
oscillating member can be readily adjusted.  

It is recommended to have a  device (for example,  a  slot or a  pin)  to  see whether the flexible 
cable makes the minimum lateral movement.  

The flexible  cable is loaded with  a  mass such  that the force applied is  

– 20 N for accessories with flexible cables having a  nominal cross-sectional area exceeding 
0, 75 mm2;  

–  10 N for other accessories.  

A current equal to 6, 84 A  is passed through the  conductors;  

The voltage between the conductors is equal to  380 V.  

The oscillating member is moved through an angle of 90° (45° on either side of the vertical) ,  
the number of flexings being 10 000 at a  rate of 60 flexings per minute.  

A  flexing is one movement,  either backwards or forwards.  

Specimens with  circular-section  flexible cables are turned through 90° in  the oscillating 
member after 5 000 flexings; specimens with flat flexible cables are only bent in  a  direction 
perpendicular to the plane containing the axes of the conductors.  

During the flexing test,  there shall be  

– no interruption of the current longer than10 ms,   

–  no short circuit between conductors.  

A short-circuit between the conductors of the flexible cable is considered to occur if the 
current attains a  value equal to twice the test current of the accessory.  

After the test,  the guard,  if any,  shall not have separated from the body and the insulation of 
the flexible cable shall show no sign of abrasion or wear; broken strands of the conductors 
shall not have pierced the insulation so far as to become accessible.  

24 Mechanical  strength  

24. 1  Accessories,  surface  mounting  boxes,  screwed  g lands  and  shrouds  shal l  have  
adequate  mechan ical  strength  so  as  to  wi thstand  the  s tresses  imposed  during  i nstal l ation  and  
use.  

Compliance is checked by the appropriate  tests as follows:  
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– for all kinds of fixed socket-outlets and socket-outlets for 
assemblies 

24. 2,  24. 13;  

– for fixed socket-outlets with a  base intended to be  mounted 
directly on  a  surface 

24. 4,  24. 13;  

– for single and multiple socket-outlets for data centres to be  
fixed to  a  wall or a  rack 

24. 2,  24. 10,  24. 11  and 
24. 12;  

– for plugs:   

 •  with enclosures,  covers or bodies other than of 
elastomeric or thermoplastic material  

24. 3 and 24. 9;  

 •  with enclosures,  covers or bodies of elastomeric or 
thermoplastic material  

24. 3,  24. 5,  24. 6 and 24. 9;  

– for socket-outlets and plugs with screwed glands 24. 7;  

– for shuttered socket-outlets  24. 8;  

– for shroud of plugs  24. 18.  

24.2  The specimens are subjected to blows by means of impact-test apparatus as given in  
IEC 60068-2-75.  

Surface-type socket-outlets and surface-mounting boxes are mounted on  the  plywood as in  
normal use.  

Inlet openings which are not provided with knock-outs are left open; if they are provided with  
knock-outs,  one of them is opened.  

Flush-type socket-outlets are mounted in  a  recess provided in  a  block of hornbeam or material 
having similar mechanical characteristics,  which is fixed to a  sheet of plywood,  and not in  its 
relevant mounting box.   

If wood is used for the block,  the direction of the wood fibres shall be  perpendicular to  the 
direction of impact.  

Flush-type screw fixing socket-outlets shall be fixed by means of screws to lugs recessed in 
the hornbeam block.  Flush-type claw fixing socket-outlets shall be fixed to the block by means 
of the claws.  

Before applying the blows,  fixing screws of bases and covers are tightened with a  torque 
equal to  two-thirds of that specified in  Table 4.  

The specimens are mounted so that the point of impact lies in  a  vertical plane through the  
axis of the pivot.  

The striking element is allowed to  fall from a  height specified in  Table 20.  
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Table  20  – Height  of fal l  for impact tests  

Height of fal l   

mm  

Parts  of enclosures  subjected  to  impact  

80  A and  B  

1 40  C  

1 60  D  

200  – 

A Parts  on  the  fron t  surface,  i ncl ud ing  the  parts  wh ich  are  recessed .  

B  Parts  wh ich  do  not  proj ect  more  than  1 5  mm  from  the  mounti ng  su rface  (d i stance  from  the  wal l )  after 
mounti ng  as  i n  normal  use,  wi th  the  excepti on  of parts  speci fi ed  i n  A.  

C  Parts  other than  those  speci fi ed  i n  A wh ich  project  more  than  1 5  mm  and  not  more  than  25  mm  from  the  
mounti ng  surface  (d i stance  from  the  wal l )  after mounti ng  as  i n  normal  use.  

D  Parts  other than  those  speci fi ed  i n  A wh ich  proj ect  more  than  25  mm  from  the  mounti ng  surface  (d i stance  
from  the  wal l )  after mounti ng  as  i n  normal  use.  

 

The impact energy determined by the part of the specimen which projects most from the 
mounting surface is applied on all parts of the specimen,  with the exception of those specified 
in  A.  

The specimens are subjected to blows,  which are evenly distributed.  The blows are not 
applied to knock-outs.   

The following blows are applied.  

– For parts specified in  A ,  five blows (see Figure 19a and Figure 19b):  

•  one blow to the centre;  

•  one blow on each of the two most unfavourable points between the centre and the 
edges,  after the  specimen has been moved horizontally;  

•  one blow on similar points,  after the specimen has been turned 90° about its axis 
perpendicular to the  plywood.  

– For parts specified in  B (as far as applicable) ,  C and D,  four blows:  

•  one blow on one of the sides of the specimen where the blow can be applied,  after the  
plywood sheet has been  turned 60° about a  vertical axis (see Figure  19c) ;  

•  one blow on the opposite side of the specimen where blows can be applied,  after the  
plywood sheet has been turned 60° about a  vertical axis,  in  the opposite direction (see 
Figure 19c) .  

After the specimen has been  turned 90° about its axis perpendicular to the  plywood sheet:  

•  one blow is applied on one of the sides of the specimen where the blow can be applied,  
after the plywood sheet has been turned 60° about a  vertical axis (see Figure 19d) ;  

•  one blow on the opposite side of the specimen where blows can be applied,  after the 
plywood sheet has been turned 60° about a  vertical axis in  the opposite  direction (see 
Figure 19d) .  

If inlet openings are provided,  the specimen is mounted in  such a  way that the two lines of 
blows are,  as closely as possible,  equidistant from these openings.  

Cover-plates and other covers of multiple socket-outlets are treated as though they were the 
corresponding number of separate covers,  but only one blow is applied to any one point.  
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After the test,  the specimen shall not show any damage which impairs safety as required by 
Clause 4.  In  particular,  live parts shall not become accessible.  

After the test on a  lens (window for pilot lights)  the lens may be cracked and/or dislodged,  but 
it shall not be  possible to  touch live parts with  

– the test probe B of IEC 61032 under the conditions stated in  10. 2;  

– the test probe 11  of IEC 61032 under the conditions stated in  10. 2,  but with a  force 
of 10 N;  

– the steel wire of Figure 10,  applied with a  force of 1  N,  for accessories with increased 
protection.  

In  case of doubt,  it is verified that it is possible  to remove and replace external parts such  as 
boxes,  enclosures,  covers and cover-plates,  without these parts or their insulating lining being 
broken.   

If a  cover-plate backed by an  inner cover is broken,  the  test is repeated on the inner cover,  
which shall remain unbroken.  

Damage to the finish,  small dents which do not reduce creepage distances or clearances 
below the value specified in  27. 1  and small chips which do not adversely affect the protection 
against electric shock are ignored.  

Cracks not visible with  normal or corrected vision,  without additional magnification,  and 
surface cracks in  fibre-reinforced mouldings and the like are ignored.  

Cracks or holes in  the outer surface of any part of the accessory are ignored if the accessory 
complies with this specification even if this part is omitted.  If a  decorative cover is backed by 
an inner cover,  fracture of the decorative cover is ignored if the inner cover withstands the 
test after removal of the decorative cover.  

24.3  Rewirable plugs are fitted with the flexible cable specified in  23. 2 having the smallest 
nominal cross-sectional area specified in  Table 1  and a  free length of approximately 100 mm 
measured from the outer end of the  guard.  

Terminal screws and assembly screws are  tightened with  a  torque equal to two-thirds of that 
specified in  Table 4.  

Non-rewirable accessories are tested as delivered,  the  flexible cable being cut so that a  free  
length  of about 100 mm projects from the  accessory.  

The specimens are individually subjected to the test Free fall repeated,  procedure 2 of 
IEC 60068-2-31 ,  the number of falls being 

– 1  000 if the mass of the specimen without flexible cable does not exceed 100 g,  

– 500 if the mass of the specimen without flexible cable exceeds 100 g,  but does not exceed 
200 g,  and 

– 100 if the mass of the  specimen without flexible  cable exceeds 200 g.  

The barrel is turned at a  rate of five revolutions per minute,  10 falls per minute thus taking 
place.  

After the test,  the specimens shall not show any damage which impairs safety as required by 
Clause 4.  In  particular,  

– no part shall have become detached or loosened;  
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– the pins shall not have become so deformed that the plug cannot be introduced into a 
socket-outlet complying with the relevant standard sheet and also fails to comply with the 
requirements of Clause 9 and 10. 4;  

– the pins shall not turn when a  torque of 0, 4 N·m is applied,  first in  one direction for 1  min 
and then in  the opposite direction for 1  min.  

Small pieces may be broken off without causing rejection provided that the protection against 
electric shock is not affected.  

Damage to the finish and small dents which do not reduce the creepage distances or 
clearances below the values specified in  27. 1  are ignored.  

24.4 The bases of surface-type socket-outlets are first fixed to a  cylinder of rigid steel sheet,  
having a  radius equal to 4, 5 times the distance between fixing holes but,  in  any case,  no less 
than 200 mm.  The axes of the holes are in  a  plane perpendicular to the axis of the cylinder 
and parallel to the radius through the centre of the distance between the holes.  

The fixing screws of the base are gradually tightened,  the maximum torque applied being 
0, 5 N·m for screws having a  thread diameter up to and including 3  mm and 1 , 2 N·m for 
screws having a  larger thread diameter.  

The bases of socket-outlets are  then fixed in  a  similar manner to a  flat steel sheet.  

During and after the tests,  the bases of socket-outlets shall show no damage impairing their 
further use.  

24.5  The specimens are subjected to an impact test by means of apparatus as shown in  
Figure 20.  

The apparatus,  positioned on a  pad of sponge rubber 40 mm thick,  is placed together with the  

specimens in  a  freezer at a  temperature of (−15 ±  2)  °C,  for at least 16 h.  

At the end of this period,  each specimen,  in  turn,  is placed in  the normal position of use as 
shown in  Figure 20,  and a  mass is allowed to fall from a height of 100 mm.  The falling mass is 

(1  000 ±  2)  g.  

After the test,  the specimen shall not show any damage which impairs safety as required by 
Clause 4.  

24.6  The specimens are subjected to a  compression test as shown in  Figure 8,  the 

temperature of the pressure plate,  of the base and of the specimens being (23 ±  2)  °C and the 
force applied being 300 N.  

The specimens are first placed in  the position shown in  Figure 8a,  and the force is applied for 
1  min.  They are then placed in  the position shown in  Figure 8b,  and again subjected to the 
force for 1  min.  

The specimens are removed from the test apparatus and after 15 min they shall not show any 
damage which  impairs safety as required by Clause 4.  

24.7  Screwed glands are fitted with a  cylindrical metal rod having a  diameter,  in  millimetres,  
equal to  the nearest whole number below the internal diameter,  in  millimetres,  of the  packing.  

The glands are then tightened by means of a  suitable spanner,  the torque shown in  Table 21  
being applied for 1  min.  
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Table  21  – Torque  test  values  for g lands   

Diameter of test rod  
mm  

Torque  
N ·m  

M etal  g l ands  Glands  of mou lded  material  

Up to  and  i ncl ud i ng  1 4  6 , 25  3, 75  

Above  1 4,  up  to  and  i ncl ud i ng  20  7 , 5  5, 0  

Above  20  1 0 , 0  7 , 5  

 

After the test,  the glands and the enclosures of the specimens shall not show any damage 
which impairs safety as required by Clause 4.  

24.8  Shuttered  socket-ou tlets  shal l  have  the  shu tter so  designed  that i t  wi thstands  the  
mechan ica l  force  wh ich  may be  expected  i n  normal  use,  for example  when  a  p in  of a  p lug  i s  
i nadvertentl y forced  against the  shu tter of a  socket-outlet  en try hole.  

Compliance is checked by the following tests,  which are carried out on specimens which have 
been submitted to the test according to Clause 21 ,  both with and without previous treatment 
as in  16. 1 .  

One pin  from a  plug of the same system is applied for 1  min with a  force of 40 N against the 
shutter of an entry hole  in  a  direction perpendicular to  the front surface of the socket-outlet.  

For shutters provided as the only means to prevent single pole insertion,  the force shall be 
75 N instead of 40 N.  

The pin  shall not come in  contact with live  parts.  

An electrical indicator with a  voltage not less than 40 V and not more than 50 V is used to 
show contact with  the relevant part.  

After the test,  the specimens shall not show any damage which impairs safety as required by 
Clause 4.  

Small dents on the surface which do not adversely affect further use of the socket-outlet are 
ignored.  

24.9  This test is made on  new specimens.  

The plug is placed on a  rigid steel plate provided with holes suitable for the pins of the plug as 
shown as an example in  Figure 21 .  

The distances between the centres of the holes (for example,  d1  and d2)  shall be the same as 
the distances between the centres of the circle circumscribed around the cross-sectional area  
of each pin  in  the standard sheet of the plug.  

Each hole shall have a  diameter equal to that of the circle that circumscribes the pin plus 

(6 ±  0, 5)  mm.  

The plug is positioned on  the steel plate  in  such  a  way that the centres of the circles 
circumscribing the pins coincide with  the centres of the holes.  

A  pull P  equal to  the  maximum withdrawal force as given in  Table  16 is applied,  in  a  smooth 
and continuous motion,  for 1  min on each pin in  turn,  in  the direction of the longitudinal axis of 
the pin.  
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The pull is applied within  a  heating cabinet at a  temperature of (70 ±  2)  °C,  1  h  after the plug 
has been placed in  the heating cabinet.  

After the  test,  the plug is allowed to cool down to ambient temperature  and it shall be  verified 
that no pin  has been displaced in  the body of the plug by more than 1  mm.  

24.1 0  Barriers,  between the space intended for the suspension means fixed to the mounting 
surface and the live parts,  likely to be subjected to mechanical strain when the socket-outlet is 
suspended on a  mounting surface,  are tested as follows.  

A cylindrical steel rod,  having a  diameter of 3 mm and a  hemispherical end with a  radius of 
1 , 5 mm,  is pushed perpendicular to the supporting mounting surface,  in  the most 
unfavourable position,  for 10 s against the barrier,  the force being equal to 1 , 5 times the 
maximum plug withdrawal force (as specified in  22.2 and Table  16) .  

The rod shall not pierce the barrier.  

24.1 1  The socket-outlet,  fitted with an appropriate flexible cable,  is suspended on the 
mounting surface as in  normal use by means of a  cylindrical steel rod having the same 
dimensions as the rod described in  24. 10,  and a  length sufficient to touch the rear of the  
barrier.  

A pull equal to the force prescribed in  23. 2 for checking the flexible cable anchorage is 
applied,  in  the most unfavourable position,  to the flexible cable for 10 s.   

During the test,  the socket-outlet means for suspension on a  mounting surface shall not break 
in  a  way which allows live parts to become accessible  to the standard test finger.  

24.1 2  The socket-outlet is suspended on the mounting surface as in  normal use,  using a  
round head screw with shank diameter of 3 mm,  and is subjected to a  pull test with the 
maximum withdrawal force specified,  for the corresponding plug,  in  Table  16,  applied in  a  
smooth  and continuous motion.  

The pull force is applied for 10 s perpendicular to the engagement face of the socket-outlet 
giving the  greatest strain on  the suspension means.  

During the test,  the socket-outlet means for suspension on a  wall shall not break in  a  way 
which allows live parts to  become accessible to the test probe B of IEC 61032.  

Where more than one means of suspension  exist,  the tests of 24. 10,  24. 11  and 24. 12 are  
carried out on  each means of suspension.  

24.1 3  When checking the forces necessary to retain  or remove covers,  cover-plates or parts 
of them,  the  accessories are mounted as for normal use.  

Flush-type socket-outlets are fixed in  appropriate mounting boxes,  which are installed as for 
normal use so that the rims of the boxes are flush with the walls and covers or cover-plates,  
or parts of them,  are  fitted.   

Plugs and socket-outlets for data centres intended to be fixed to a  wall or a  rack are fixed in  a  
suitable manner so that the force can be applied to the cover,  cover-plates or parts of them.  

If the covers or cover-plates,  or parts of them,  are provided with locking means which can be 
operated without the aid of a  tool,  these means are unlocked.  

For fixed socket-outlets,  compliance is checked according to 24. 13. 1  and 24. 13.2 (see 
13. 7. 2) .  
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For plugs and socket-outlets for data centres intended to be fixed to  a  wall or a  rack 
compliance is checked according to 24. 13. 3.  

24.1 3.1  Veri fication  of the  reten tion  of covers  or cover-plates  

Forces are gradually applied perpendicular to the mounting surface,  in  such a  way that the 
resulting force acting on  the  centre of the  covers,  cover-plates,  or parts of them is  

– 40 N for covers,  cover-plates or parts of them complying with  the tests of 24. 16 and 24. 17,  
or 

– 80 N for other covers,  cover-plates or parts of them.  

The force is applied for 1  min.  The covers or cover-plates shall not come off.   

The test is then repeated on new specimens,  the cover or cover-plate being fitted on  the wall 

after a  sheet of hard material,  (1  ±  0, 1 )  mm thick,  has been fitted around the supporting frame 
as shown in  Figure 22.  

The sheet of hard material is used to simulate wallpaper and may consist of a  number of 
pieces.  

After the test,  the specimens shall not show any damage which impairs safety as required by 
Clause 4.  

24.1 3.2  Veri fication  of the  removal  of covers  or cover-plates  

A force not exceeding 120 N is gradually applied,  perpendicular to the mounting/supporting 
surfaces,  to covers,  cover-plates or parts of them by means of a  hook placed in  turn in  each  
of the grooves,  holes,  spaces or the like provided for removing them.  

The covers or cover-plates shall come off.  

The test is made 10 times on each separable part,  the fixing of which is not dependent on 
screws,  the removal force being applied each time to the different grooves,  holes or the like 
provided for removing the separable part,  equally distributing as far as practicable the 
application  points.   

The test is then repeated on new specimens,  the cover or cover-plate being fitted on  the wall 

after a  sheet of hard material,  (1  ±  0, 1 )  mm thick,  has been fitted around the supporting 
frame,  as shown in  Figure 22.   

After the test,  the specimens shall not show any damage which impairs safety as required by 
Clause 4.  

24.1 3.3  For plugs and socket-outlets for data centres to  be  fixed to a  wall or a  rack,  a  force is 
gradually applied until 80 N is achieved and maintained for 1  min,  to covers,  cover-plates or 
parts of them while the  other parts of the accessory are fixed.  

The test shall be  carried out in  the  most unfavourable conditions.   

During the test the  covers,  cover-plates or parts of them shall not come off.  

The test is then  repeated with  a  force of 120 N.  
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For rewirable plugs and rewirable socket-outlets for data  centres intended to be fixed to a  wall 
or a  rack,  the cover,  the cover-plate or parts of them may come off during the test but the 
specimen shall not show any damage which impairs safety as required by Clause 4.  

For non-rewirable,  non-moulded-on accessories,  during the test,  the cover,  the  cover-plate or 
parts of them may come off but the accessories shall be permanently useless (see 14. 1 ) .  

24. 1 4  The test is made as described in  24. 13,  but applying,  for 24. 13. 1 ,  the following forces:  

– 10 N for covers or cover-plates complying with  the tests of 24. 16 and 24. 17; 

– 20 N for other covers or cover-plates.  

24. 1 5  The test is made as described in  24. 13,  but applying,  for 24. 13. 1 ,  the force of 10 N for 
all covers or cover-plates.   

24. 1 6  The gauge shown in  Figure 23 is pushed toward each  side of each  cover or cover-plate 
which is fixed without screws on a  mounting or supporting surface,  as shown in  Figure 24.  
With face B resting on the mounting/supporting surface,  and face A  perpendicular to it,  the 
gauge is applied at right angles to each side under test.  

In  the case of a  cover or cover-plate fixed without screws to another cover or cover-plate,  or 
to a  mounting box having the same outline dimensions,  face B of the gauge shall be placed at 
the same level as the junction.  The outline of the cover or cover-plate shall not exceed the  
outline of the supporting surface.  

The distances between face C of the gauge and the outline of the side under test,  measured 
parallel to face B,  shall not decrease (with the exception of grooves,  holes,  reverse tapers or 
the like,  placed at a  distance less than 7 mm from a plane including face B and complying 
with the test of 24. 17)  when measurements are repeated,  starting from point X in  the direction  
of the arrow Y (see Figure 25) .  

24.1 7  A gauge according to Figure 26,  applied with a  force of 1  N,  shall not enter more than 
1 , 0 mm from the  upper part of any groove,  hole,  reverse taper or the like,  when the gauge is 
applied parallel to the mounting/supporting surface and perpendicular to the part under test,  
as shown in  Figure 27.  

Verification as to whether,  according to Figure  26,  the  gauge has entered by more than 
1 , 0 mm is made with reference to a  surface perpendicular to face B and including the upper 
part of the outline of the grooves,  holes,  reverse tapers or the like.  

24.1 8  The shrouds of plugs are  subjected to a  compression  test at an ambient temperature of 

(25 ±  5)  °C in  apparatus similar to that shown in  Figure 29.  

The apparatus comprises two steel jaws,  having a  cylindrical face of 25 mm radius,  a  width of 
15 mm and a  length of 50 mm.  The length of 50 mm can be increased,  depending on  the size 
of the accessory to be tested.  

The corners are rounded with a  radius of 2, 5 mm.  

The specimens are clamped in  such a  way that the  front face of the jaws coincides with  the 
front face of the shroud.  

The force applied through the jaws is (20 ±  2)  N.  

After 1  min,  and while the shrouds are still under pressure,  the dimensions shall comply with 
the appropriate standard sheet.  
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The test is repeated with  the specimen rotated 90°.  

25 Resistance to  heat  

25. 1  Accessories  and  surface-type  mounting  boxes  shal l  be  res istant to  heat  as  speci fi ed  i n  
Table  22.  

Table  22  – Resistance  to  heat  of d i fferent  types  or parts  of accessories  

Specimen   Test 
accord ing  
to  25. 2  

Test 
accord ing  
to  25. 3  

Test 
accord ing  
to  25. 4  

Test 
accord ing  
to  25. 5  

A surface-mounti ng  boxes,  separable  covers,  separable  
cover-plates  and  separab le  frames  wi th  the  exception  of 
parts  of the  front  su rface  zone  of thermopl asti c  materia l  
of 2  mm  wid th  su rround i ng  the  phase  and  neu tral  p i n  
en try holes  

– – X – 

B  p l ugs  wi th  the  exception  of the  parts  covered  by A  X  X X X 

C  pl ugs  made  of natu ral  or syn theti c  rubber or a  m ixtu re  
of both  or PVC  

X X – X 

D  socket-ou tl ets  wi th  the  excepti on  of the  parts  covered  
by A 

X X X – 

E  socket-ou tl ets  made  of natu ral  or syn theti c  rubber or a  
m ixture  of both  

X X – – 

X:   test  appl i cable  

–:   test  not  app l i cabl e  

 

Parts intended for decorative purposes,  such as certain lids,  are not submitted to any of these 
tests.  

25.2  The specimens are kept for 1  h  in  a  heating cabinet at a  temperature of (100 ±  2)  °C.  

During the test,  they shall not undergo any change impairing their further use.  Sealing 
compound,  if any,  shall not flow to such an extent that live parts are exposed.  

After the test,  the  specimens are then allowed to cool down to approximately room 
temperature.  There shall be no access to live parts which are normally not accessible when 
the specimens are mounted as in  normal use,  even if probe B of IEC 61032 is applied with  a  
force not exceeding 5 N.  

After the test,  markings shall still be  legible.  

Discoloration,  blisters or slight displacement of the sealing compound is disregarded,  
provided that safety is not impaired as required by Clause 4.  

25.3  Parts of insulating material necessary to retain current-carrying parts and parts of the 
earthing circuit in  position,  as well as parts of the front surface zone of thermoplastic material,  
2 mm wide,  surrounding the phase and neutral pin entry holes of socket-outlets,  shall be 
subjected to  a  ball-pressure test by means of the  apparatus shown in  Figure 28,  except that 
the insulating parts necessary to retain  the earthing terminals in  position in  a  box shall be  
tested as specified in  25. 4.  

When it is not possible to carry out the test on the specimens,  the test shall be carried out on 
a  piece at least 2 mm thick which is cut from the specimen.  If this is not possible,  no more 
than four layers,  each cut from the same specimen,  may be used,  in  which case the total 
thickness of the layers shall be  not less than 2, 5 mm.  
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The part under test shall be placed on a  steel plate at least 3 mm thick and in  direct contact 
with it.  

The surface of the part to be tested is placed in  the horizontal position and the hemispherical 
tip  of the test equipment is pressed against the surface with a  force of 20 N.  

The test load and the supporting means shall be placed within the heating cabinet for a  
sufficient time to ensure that they have attained the stabilized testing temperature before the 
test commences.  

The test is made in  a  heating cabinet at a  temperature of (125 ±  2)  °C.  

After 1  h  the ball shall be removed from the specimen,  which is then immersed within 10 s in  
cold water for cooling down to approximately room temperature.  

The diameter of the impression caused by the ball is measured and shall not exceed 2 mm.  

25.4 Parts of insulating material not necessary to retain  current-carrying parts and parts of 
the earthing circuit in  position,  even though they are in  contact with them,  are subjected to a  
ball-pressure test in  accordance with 25. 3,  but the test is made at a  temperature of 

(70 ±  2)  °C,  or (40 ±  2)  °C plus the highest temperature  rise determined for the relevant part 
during the test of Clause 19,  whichever is the higher.  

25.5  The specimens are subjected to a  compression test by means of apparatus as shown in  

Figure 29,  the test being made in  a  heating cabinet at a  temperature of (80 ±  2)  °C.  

The apparatus comprises two steel jaws,  having a  cylindrical face of 25 mm radius,  a  width of 
15 mm and a  length of 50 mm.  The length of 50 mm can be increased,  depending on the size 
of the accessory to be tested.  

The corners are rounded with a  radius of 2, 5 mm.  

The specimen is clamped between the jaws in  such a  way that these press against it in  the  
area where it is gripped in  normal use,  the centre line of the jaws coinciding as nearly as 
possible  with  the centre of this area.  The force applied through the jaws is 20 N.  

After 1  h,  the jaws are removed and the specimens shall not show any damage which impairs 
safety as required by Clause 4.  

26 Screws,  current-carrying  parts  and  connections  

26. 1  Connections,  e lectrical  or mechan ical ,  sha l l  wi thstand  the  mechan ical  stresses  
occurring  i n  normal  use.  

Mechan ica l  connections  to  be  used  during  instal lation  of accessories  may be  made  us ing  
thread-form ing  screws or thread-cu tti ng  screws  on l y when  the  screws  are  suppl ied  together 
wi th  the  p iece  i n  wh ich  they are  i n tended  to  be  i nserted .  I n  add i tion ,  th read-cu tting  screws  
i n tended  to  be  used  during  i nstal l ation  shal l  be  captive  wi th  the  re levant part of the  accessory.  

Screws  or nu ts  wh ich  transm i t contact pressure  shal l  be  i n  engagement wi th  a  meta l  thread .  

Compliance is checked by inspection and,  for screws and nuts transmitting contact pressure 
or which are operated when connecting up the  accessory,  by the following test.  

NOTE  The  requ i rements  for the  veri fi cation  of term inal s  are  g i ven  i n  Clause  1 2 .  
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The screws or nuts are tightened and loosened 

– 10 times for screws in  engagement with a  thread of insulating material and for screws of 
insulating material,  

– five times for all other cases.  

Screws or nuts in  engagement with a  thread of insulating material and screws of insulating 
material are completely removed and reinserted each  time.  

The test is made by means of a  suitable screwdriver or a  suitable tool,  applying a  torque as 
specified in  Table 4.  

During the test,  no damage impairing the further use of the screwed connections shall occur,  
such as breakage of screws or damage to the head slots (rendering the use of an appropriate 
screwdriver impossible) ,  threads,  washers or stirrups.  

Screws or nuts which are operated when connecting accessories include screws for fixing 
covers or cover plates,  etc. ,  but not connecting means for screwed conduits and screws for 
fixing the base of a  fixed socket-outlet.  

The shape of the blade of the screwdriver used for the test shall match the  head of the screw 
to be tested.  The screws and nuts shall be  tightened in  a  smooth and continuous motion.  
Damage to covers is ignored.  

Screwed connections are  considered as partially checked by the tests of Clauses 21  and 24.  

26.2  For screws  i n  engagement wi th  a  thread  of i nsu lating  materia l  wh ich  are  operated  when  
mounting  the  accessory during  i nstal l ation ,  thei r correct i n troduction  i n to  the  screw hole  or nu t 
shal l  be  ensured .  

Compliance is checked by inspection  and by manual test.  

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 fixed,  by a  
recess in  the female thread or by the use of a  screw with  the leading thread removed.  

26.3  Electrical  connections  shal l  be  designed  i n  such  a  way that con tact pressure  i s  not 
transm i tted  through  i nsu lating  materia l  other than  ceram ic,  pure  m ica  or other material  wi th  
characteristics  no  l ess  su i table,  un less  there  i s  sufficient res i l iency i n  the  meta l l ic parts  to  
compensate  for any poss ible  shrinkage or yie l d ing  of the  i nsu lating  material .  

Compliance is checked by inspection and,  for the last requirement,  by a  test which is under 
consideration.   

26.4 Screws  and  ri vets,  wh ich  serve  as  e lectrica l  as  wel l  as  mechan ical  connections,  shal l  
be  locked  against  l oosen ing  and/or turn ing .  

Compliance is checked by inspection and by manual test.  

Spring washers may provide satisfactory locking.  

For rivets,  a  non-circular shank or an  appropriate notch may be sufficient.  

Sealing compound which softens on  heating provides satisfactory locking only for screw 
connections not subjected to torsion in  normal use.  
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26.5  Current-carrying  parts ,  i nclud ing  those  of term inals  (as  wel l  as  earth ing  term inals),  shal l  
be  of metal  having ,  under the  cond i tions  occurring  i n  the  accessory,  mechan ical  streng th ,  
e lectrica l  conductivi ty and  resistance  to  corrosion  adequate  for the ir i n tended  use.  Meta ls  
showing  a  d i fference  of e l ectromechan ical  potentia l  g reater than  0 , 030  V wi th  respect to  each  
other shal l  not be  used  i n  contact wi th  each  other.  Under moist cond i ti ons,  metals  showing  a  
d i fference of e lectromechan ical  potentia l  g reater than  0 , 030  V wi th  respect to  each  other shal l  
not be  used .  

Compliance is checked by inspection  and,  if necessary,  by chemical analysis.  

The requirement of 26.5 is deemed to be met if one of the following suitable metals is used 
within  the permissible  temperature range and under normal conditions of chemical pollution:  

– copper,  with  or without electroplated coating of silver or nickel;  

– an alloy containing at least 58 % copper for parts made from cold-rolled sheet or at least 
50 %  copper for other parts,  with  or without electroplated coating of silver or nickel;  

– stainless steel containing at least 13 % chromium and not more than 0, 09 % carbon;  

– steel provided with  an  electroplated coating of nickel and chromium according to 

ISO 1456,  the coating having a  thickness of at least 20 µm,  service-condition number 2 
according to ISO 1456,  for accessories classified IP code IPX0.  Current-carrying parts 
which may be subjected to mechanical wear shall not be made of steel provided with an 
electroplated coating.  

The requirement of 26. 5 does not apply to screws,  nuts,  washers,  clamping plates and similar 
parts of terminals.  

26.6  Contacts  wh ich  are  subj ected  to  a  s l i d i ng  action  i n  normal  use  shal l  be  of a  metal  
res istan t to  corrosion .  

Compliance with  the requirements of 26.5 and 26. 6 is checked by inspection and,  in  case of 
doubt,  by chemical analysis.  

26.7  Thread-form ing  screws and  thread-cu tti ng  screws  shal l  not be  used  for the  connection  
of current-carrying  parts.  

Thread-form ing  screws  and  thread-cu tti ng  screws  may be  used  to  provide  earth ing  continu i ty,  
provided  that i t  i s  not necessary to  d is turb  the  connection  i n  normal  use  and  that at l east two 
screws  are  used  for each  connection .  

Compliance is checked by inspection.  

27  Creepage d istances,  clearances  and  d istances  through  seal ing  compound  

27. 1  Creepage d istances,  cl earances  and  d istances  through  seal ing  compound  shal l  be  not 
l ess  than  the  values  shown  in  Table  23.  

Socket-ou tlets  for assembl ies  are  tested  wi th  the  metal  frame,  i f any,  p laced  i n  the  most 
unfavourable  pos i ti ons  i f th is  frame,  acti ng  as  a  support,  i s  movable.   
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Table  23  – Creepage  d istances,  clearances  and  d istances  through  
insu lating  seal ing  compound  

Description  mm 

Creepage distance:   

1  between  l i ve  parts  of d i fferent  polari ty;  4  

2  between  l i ve  parts  and   

– accessib le  surface  of parts  of i nsu lati ng  materia l ,  4  

– earthed  metal  parts  i ncl ud ing  parts  of earth i ng  ci rcu i t,  4  

– metal  frames  supporti ng  the  base  of fl ush -type  socket-ou tl ets ,  4  

– screws  or devi ces  for fi xi ng  bases,  covers  or cover-pl ates  of fi xed  socket-ou tl ets ,   4  

– external  assembly screws,  other than  screws  wh ich  are  on  the  engagement face  of p l ugs  
and  are  i solated  from  the  earth ing  ci rcu i t;  

4  

3  between  pi ns  of p l ugs  and  metal  parts  connected  to  them ,  when  fu l l y engaged ,  and  a  socket-
ou tl et  of the  same system  having  accessib le  unearthed  metal  partsa ,  made  accord ing  to  the  
most  unfavou rable  constructionb ;  

8  

4  between  the  access ible  unearthed  metal  partsa  of a  socket-ou tl et  and  a  fu l l y engaged  p l ug  of 
the  same system  having  p i ns  and  metal  parts  connected  to  them  made  accord i ng  to  the  most  
un favourabl e  constructionb ;  

8  

5  between  l i ve  parts  of a  socket-ou tl et  (wi thout  a  p l ug)  or of a  p l ug  and  thei r accessib le  
unearthed  or fu nctional  earthed  metal  partsa .  

8  

Clearance:   

6  between  l i ve  parts  of d i fferen t polari ty;  4  

7  between  l i ve  parts  and  4  

– accessib le  su rface  of parts  of i nsu lati ng  materia l ,   4  

– earthed  metal  parts  not  mentioned  under i tems  8  and  9  i ncl ud ing  parts  of earth i ng  ci rcu i t,  4  

– metal  frames  supporti ng  the  base  of fl ush-type  socket-ou tl ets ,  4  

– screws  or devices  for fi xi ng  bases,  covers  or cover-pl ates  of fi xed  socket-ou tl ets ,  4  

– external  assembly screws,  other than  screws  wh ich  are  on  the  engagement face  of p l ugs  
and  are  i solated  from  the  earth ing  ci rcu i t;  

4  

8  between  l i ve  parts  and   

– metal  boxes   i n tended  to  be  earthed  wi th  the  socket-ou tl et  i n  the  most un favourabl e  
posi ti on ,  

4  

– unearthed  metal  boxes,  wi thou t  i nsu lati ng  l i n i ng  wi th  the  socket-ou tl et  i n  the  most  
un favourabl e  pos i ti on ,  

8  

– accessib le  unearthed  or functi onal  earthed  metal  partsa  of socket-ou tl ets  and  pl ugs;  8  

9  between  l i ve  parts  and  the  surfaces  on  wh ich  the  base  of a  socket-ou tl et  for su rface  mounti ng  
i s  mounted ;  

8  

1 0   between  l i ve  parts  and  the  bottom  of any conductor recess,  i f any,  i n  the  base  of a  socket-
ou tl et  for surface  mounti ng .  

4  

Distance through insulating sealing compound:   

1 1  between  l i ve  parts  covered  wi th  at  l east  2  mm  of seal i ng  compound  and  the  su rface  on  wh ich  
the  base  of a  socket-ou tl et  for su rface  mounti ng  i s  mounted ;  

4  

1 2  between  l i ve  parts  covered  wi th  at  l east  2  mm  of seal i ng  compound  and  the  bottom  of any 
conductor recess,  i f any,  i n  the  base  of a  socket-ou tl et  for su rface  mounti ng .  

4  

a  Wi th  the  exception  of screws  and  the  l i ke.  

b  The  most  unfavourabl e  construction  may be  checked  by means  of a  gauge  wh ich  i s  based  on  the  s tandard  
sheets  rel evant  to  the  system  concerned .  

 

Compliance is checked by measurement.  

For rewirable accessories,  the measurements are made on the specimen fitted with 
conductors of the largest nominal cross-sectional area specified in  Table 1  and also without 
conductors.  
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The conductor shall be inserted into the terminal and connected in  such a  way that the core 
insulation  touches the metal part of the clamping unit or,  where the  core insulation is 
prevented by construction from touching the metal part,  the outside of the obstruction.  

For non-rewirable accessories,  the  measurements are made on the specimen as delivered.  

Socket-outlets are checked when in  engagement with a  plug and also without a  plug.  

Distances through slots or openings in  external parts of insulating material are measured 
using a  metal foil in  contact with the accessible surface other than the engagement face of 
plugs.  The foil is pushed into corners and the like by means of the test probe 11  of 
IEC 61032,  but is not pressed into openings.  

For surface-type socket-outlets classified IP20 according to IEC 60529,  the most unfavourable 
conduit or cable is introduced for a  distance of 1  mm into the socket-outlet in  accordance with 
13. 19.  If the metal frame supporting the base of a  flush-type socket-outlet is movable,  this 
frame is placed in  the most unfavourable position.  

The contribution to the creepage distance of any groove less than 1  mm wide is limited to its 
width.  

Any air-gap less than 1  mm wide is ignored in  computing the total clearance.  

The surface on which the base of a  socket-outlet for surface mounting is mounted includes 
any surface in  contact with the base when the socket-outlet is installed.  If the base is provided 
with a  metal plate at the back,  this plate  is not regarded as the  mounting surface.  

27.2  I nsu lating  seal i ng  compound  shal l  not  protrude  above  the  edge  of the  cavi ty i n  wh ich  i t  
i s  contained .  

27.3  Surface-type  socket-ou tlets  shal l  not  have  bare  curren t-carrying  s trips  at  the  back.  

Compliance with  the requirements of 27. 2 and 27. 3 is checked by inspection.  

28  Resistance of insulating  material  to  abnormal  heat and  to  fi re   

Parts  of i nsu lating  materia l  wh ich  m igh t be  exposed  to  thermal  stresses  due  to  e lectric effects ,  
and  the  deterioration  of wh ich  m igh t impai r the  safety of the  accessory,  sha l l  not  be  undu l y 
affected  by abnormal  heat and  by fi re.  

For the  purpose  of th is  test,  socket-ou tlets  for assembl ies  are  considered  to  be  fixed  socket-
ou tlets.  

Compliance is checked by the glow-wire flammability test method for end products according 
to IEC 60695-2-11  under the following conditions:  

– for parts made of insulating material necessary to retain current-carrying parts and parts 
of the earthing circuit of socket-outlet in  position,  by the test made at 850 °C,  with the 
exception of parts of insulating material needed to retain the  earth terminal in  position in  a  
box,  which  shall be  tested at a  temperature of 650 °C;  

– for parts of insulating material necessary to retain  current-carrying parts,  and parts of the 
earthing circuit of plugs in  position,  by the test made at a  temperature of 750 °C;  

– for parts of insulating material not necessary to retain current-carrying parts and parts of 
the earthing circuit in  position,  even though they are in  contact with them,  by the test 
made at a  temperature of 650 °C.  
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A current-carrying part or a  part of the earthing circuit retained by mechanical means is 
considered to be retained in  position.  The use of grease or the like is not considered to be  
mechanical means.  

External conductors cannot be  considered as retaining the  current-carrying parts.  

In  case of doubt,  to determine whether an insulating material is necessary to retain current-
carrying parts and parts of the earthing circuit in  position,  the device is examined without 
conductors while held in  positions most likely to cause displacement of the current-carrying 
parts or parts of the earthing circuit with  the insulating material in  question  removed.  

If the tests specified have to be  made at more than one place on the same specimen,  ensure 
that any deterioration  caused by previous tests does not affect the result of the  test to  be  
made.  

The tests are not made on parts of ceramic material.  

If possible,  the specimen should be a  complete accessory.  If the  test cannot be  made on a  
complete accessory,  a  suitable  part may be  cut from it for the purpose of the test.  

The test is made on  one specimen.  

The test is made by applying the glow-wire once.  

In  case of doubt,  the test shall be  repeated on  two further specimens.  

The specimen shall be positioned during the test in  the most unfavourable position  of its  
intended use (with  the surface tested in  a  vertical position) .  

The tip of the glow-wire shall be applied to the specified surface of the  specimen taking into 
account the conditions of the intended use under which a  heated or glowing element may 
come into contact with the specimen.  

The specimen is regarded as having passed the glow-wire flammability test method as given 
in  IEC 60695-2-11 .  

If the material to be tested is not accessible due to the presence of moulded-on material the 
moulded-on material shall be removed to gain access.  Alternatively,  the  manufacturer may 
provide the product as separate components and drawings to allow material retaining in  
position the  current carrying parts to be  tested.  

29  Resistance to  rusting  

Ferrous  parts ,  i nclud ing  covers  and  surface-mounting  boxes,  shal l  be  adequatel y protected  
against rusting .  

Compliance is checked by the  following test.  

All grease is removed from the  parts to be  tested,  using a  suitable  degreasing agent.  

The parts are then immersed for 10 min in  a  10 % solution of ammonium chloride in  water at a 

temperature of (20 ±  5)  °C.  

Without drying,  but after shaking off any drops,  the parts are placed for 10 min in  a  box 

containing air saturated with moisture  at a  temperature of (20 ±  5)  °C.  
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After the parts have been dried for 10 min  in  a  heating cabinet at a  temperature of 

(100 ±  5)  °C,  their surfaces shall show no signs of rust.  

Traces of rust on sharp edges and any yellowish film removable by rubbing are  ignored.  

For small springs and the like,  and for inaccessible parts exposed to abrasion,  a  layer of 
grease may provide sufficient protection against rusting.  Such parts are subjected to the test 
only if there  is doubt about the effectiveness of the grease film,  and the  test is then  made 
without previous removal of the grease.  

 

Figure  1 a  – Diagram  showing  various  accessories  and  thei r use  

 

Figure  1 b  – Diagram  showing  various  accessories  and  thei r use  

IEC  

Appl iance  

Mul ti pl e  socket-ou tl et  for data  centres  
to  be  fi xed  to  a  wa l l  or a  rack (see  3 . 5)  

Plug  (see  3 . 1 )  

IEC  

Appl iance  

Fixed  socket-ou tl et  2P  +  E  
(see  3. 3)  

Plug  (see  3 . 1 )  

Copyright International  Electrotechnical  Commission  



 – 80  – I EC TS  62735-1 : 201 5  © I EC  201 5  

 

Figure  1 c – Cord  extension  set for data  centres  to  be  fi xed  to  a  wal l  or a  rack 

 

Figure  1 d  – Mu l tiple  socket-outlet for data  cen tres  to  be  fi xed  to  a  wal l  or a  rack 

Figure 1  – Examples  of accessories  

IEC  

Socket-ou tl et  for 
assembl ies  (see  3 . 6)  

IEC  
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Dimensions in  millimetres 

Cross-section  
of conductor 
accepted  by 
the  terminal  

mm 2  

M in imum  
d iameter D  
(or m in imum  
d imensions)  
of conductor 

space  

mm  

M in imum  d is- 
tance  g  between
clamping  screw
and  end  of con-
ductor when  
fu l l y i nserted  

mm  

Torque  

N· m  

One 
screw 

Two 
screws  

1 a  2a  3a  

One  
screw 

Two 
screws  

One  
screw 

Two 
screws  

One  
screw 

Two 
screws  

Up  to  1 , 5  

or 

Up  to  AWG 1 6  

2 , 5  1 , 5  1 , 5  0 , 2  0 , 2  0 , 4  0 , 4  0 , 4  0 , 4  

a   The  val ues  speci fi ed  apply to  screws  covered  by the  correspond ing  col umns  i n  Tab le  4 .  

 

The  part  of the  term inal  con tai n i ng  the  th readed  ho le  and  the  part  of the  term inal  against  wh ich  the  conductor i s  
clamped  by the  screw may be  two separate  parts ,  as  i n  the  case  of term inal s  provided  wi th  a  s ti rrup.   

The  shape  of the  conductor space  may d i ffer from  those  shown ,  provi ded  that  a  ci rcle  wi th  a  d i ameter equal  to  the  
m in imum  speci fi ed  for D  o r the  m in imum  ou tl i ne  speci fi ed  for the  e l ongated  hole  accepti ng  cross-sections  of 
conductors  up  to  2 , 5  mm 2  can  be  i nscri bed .  

Figure 2  – Pi l lar terminals  

IEC
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Figure 30  – Test procedures  for normal  operation  (see  C lause 21 )  

Clause 21  Normal  operation 
1 0 000 strokes 

with  shutter – with  current 
Gauges:  Fig.  9 20 N – Fig.  1 0 1  N  

1  

2  

3  

Tests OK?  

YES NO 

YES NO 
Tests OK?  

Reject 

Continue testing 

YES NO 

Reject 

On tested samples 
Clause 1 9 Temperature rise test 

1 7.3 Electric strength at 2 000 V 

Tests OK ?  

Tests OK?  
NO 

YES 

YES 

On new samples (see 5.4)   
1 0 000 strokes 

with  shutters – wi thout current 
Gauges:  Fig.  9 20 N  – Fig. 1 0 1  N  

On new samples (see 5.4) 
1 0 000 strokes 

MADE BY HAND 
with shutters – wi th  current 

Gauges:  Fig.  9 20 N  – Fig. 1 0 1  N  
Clause 1 9 Temperature rise test 

1 7.3 Electric strength  at 2 000 V 

On new samples (see 5.4)  
1 0 000 strokes 

without shutters – with  current 
Clause 1 9 Temperature rise test 
1 7.3 Electric strength at 2 000 V 

I s i t possible to continue 
the test ? 

On tested samples 
To complete normal  operation test 
Clause 1 9 Temperature rise test 
1 7.3 Electric strength at 2 000 V 

 

NO 

IEC  
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Dimensions in  millimetres 

 

Materi a l :  brass  wi th  at  l east  52  %  of copper 

Tolerance:  ±  0 , 2  mm  un less  otherwise  s tated  

NOTE  1  The  d imension (s)  for the  shaded  area  i s (are)  the  maximum  pl ug  p i n  d imension (s)  +  0 , 8  mm .  

NOTE  2  1 , 5  ≤  d  ≤  3  

NOTE  3  The  thermocouple  i s  p l aced  wi th i n  the  shaded  area  bu t  not  d i rectl y u nder the  cl amping  screw.  

Figure 31  – Clamping  un i t  for the  temperature rise  test of C lause  1 9  

4
 

d 

Ø3,5  
8
 

Space for the  welded  
suppl y cable   

Threaded  hole  for clamping  screw  

7
 

Area for mounting  
the  thermocouple  
permanen tl y 

IEC  
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NOTE  An  i n rush  cu rrent  wi th  a  profi l e  as  g i ven  i n  F i gu re  32  can  be  obtained  by us i ng  a  ci rcu i t  as  g i ven  i n  
F i gu re  33.  

Figure 32  – The  profi l e  of the  in rush  current for the  test  of C lause 20  

 

A   Source  – estimated  capaci tor val ue  3  300  µF  

B    I nductor – estimated  val ue  3 , 5  µH  

C    Variable  res i stor – estimated  val ue  0 , 5  Ω  

D   Load  X-capaci tor – estimated  val ue  6, 8  µF  

Value  of components  need  to  be  chosen  i n  such  a  way to  obta i n  the  test  l oad  and  i n rush  cu rren t as  requ i red  for the  
test  sequence  

Figure 33  – Annex to  F igure 32  wi th  addi tional  in formation  on  a  possible  
ci rcu i t  to  produce the  inrush  current  as  g iven  in  F igure 32  

IEC  

2 m  by 

6 mm2  (1 0 Auc)  
0,5 m by 

6 mm2  (1 0 Auc)  
2 m  by 

1 ,5 mm2  (1 4 Auc)  

A 

B  
C  

Shunt 

Plug and  

socket 

outlet 
Load  

0,5 m by 

1 ,5 mm2  (1 6 Auc)  

D  

400 V 

power 

source  

IEC  

0, 000  5  0 , 000  4  0 , 000  3  0 , 000  2  0 , 000  1  0  

0  

–200  

–400  

200  

400  

600  

800  

Time   (s)  

S imu lation  – CS  =  3 , 3  mF,  CL  =  6 , 8  µF,  L  =  500  mm  

Ampl i tude  =  440, 57  A 

Range  =  925, 48  A 

Frequency =  32, 38  kHz 

Hal f l i fe  =  81 , 806  µ s  

Setti ng  time  =  590, 1 1  µ s  

In
ru
s
h
 c
u
rr
e
n
t 
 (
A
) 
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Key 

CB  ci rcu i t  breaker 

SO socket-ou tl et  

Z
1
,  Z

2
 short  ci rcu i ts  

Figure 34 – Ci rcu i t  d iagram  for testing  socket-outlets  and  plugs  according  to  1 8.2  

 

NOTE  I f there  are  more  than  2  socket-ou tl ets  these  2  are  the  most remote  from  the  supply.  

Figure 35 – Possible  test setup  for the  temperature  rise  test for Clauses  1 9  and  21  

Circu i t  
breaker  
8  A 

Plug   
and   
socket- 
outlet 

1 , 5  mm 2  or AWG 1 6  

1 1 , 6  A 

1 0  A     8 , 8  A 

1 , 6  A     2 , 8  A 

Plug  
and  
socket- 
outlet 

1 0  A     8 , 8  A 

1 , 6  A     2 , 8  A  

IEC  

CB  

 

SO 

2, 6  kW  

plug  

2 , 6  kW  

Z
1
 Z

2
 

IEC  
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Annex A 
(normative)  

 
Safety-related  routine  tests  for factory-wired  accessories  
(protection  against electric shock and  correct polari ty)  

A.1  General  remarks  

Al l  factory-wired  plugs  and  socket-ou tlets  shal l  be  subj ected  to  al l  the  fol l owing  tests .  

The  test equ ipment or manufacturing  systems  shal l  be  such  that fa i led  products  are  e i ther 
made unfi t  for use  or separated  from  satisfactory products  i n  such  a  way that  they cannot be  
re leased  for sa le.  

"Unfi t  for use"  means  that the  accessory i s  treated  i n  such  a  way that i t  cannot fu l fi l  the  
i n tended  function .  I t  i s ,  however,  accepted  that repairable  products  (by a  re l i ab le  system)  may 
be  repai red  and  re-tested .  

I t  shal l  be  possib le  by process  or manufacturing  system  to  i denti fy that accessories  re leased  
for sa le  have  been  subjected  to  a l l  the  appropriate  tests.  

The  manufacturers  shal l  main tain  records  of the  tests  carried  ou t wh ich  show 

– the  type  of product;  

– the  date  of test;  

– the  p lace  of manufacture  ( i f manufactured  i n  more  than  one  p lace) ;  

– the  quan ti ty tested ;  

– the  number of fa i l u res  and  actions  taken ,  i . e.  destroyed /repai red .  

The  test equ ipment shal l  be  checked  before  and  after each  period  of use  and  for periods  of 
con tinuous  use,  at  l east once  every 24  h .  During  these  checks  the  equ ipment shal l  show that 
i t  i nd icates  fau l ts  when  known  fau l ty products  are  i nserted  or s imu lated  fau l ts  are  appl ied .  

Products  manufactured  prior to  a  check shal l  on l y be  re leased  for sa le  i f the  check is  found  
satisfactory.  

Test equ ipment shal l  be  veri fi ed  (cal i brated )  at  l east once  a  year.  Records  shal l  be  kept  of a l l  
checks  and  any ad justments  found  necessary.  

A.2  Polarized  systems,  “+”  and  “−”  – correct connection  

For polarized systems the test shall be  made using SELV applied for a  period of not less than 
2 s:  

– for plugs and socket-outlets,  between the remote end of the  “+” and “−” conductors of the 

flexible cable independently,  and the corresponding “+” and “−” pin or contact of the 
accessory;  

– for cord extension sets,  between the “+” and “−” pin at one end of the flexible cable and 

the corresponding “+” and “−” contact at the other end of the flexible cable.  

Polarity shall be correct.  

The period of 2 s may be reduced to not less than 1  s on  test equipment with automatic 
timing.  
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A.3  Earth  continui ty 

The test shall be  made using SELV applied for a  period of not less than 2 s:  

– for plugs and socket-outlets,  between the remote end of the earth conductor of the flexible 
cable,  and the  earth  pin  or contact of the accessory,  as appropriate;  

– for cord extension sets,  between the corresponding earth pin or earth  contact of the 
accessory at each end of the flexible cable.  

Continuity shall be  present.  

The period of 2 s may be reduced to not less than 1  s on  test equipment with automatic 
timing.  

A.4  Short-circui t/wrong  connection  and  reduction  of creepage d istance  

and  clearances  between  “+”  and  “−”  to  earth  ( )  

The test shall be  made by  

– applying at the supply end,  for example to a  plug,  for a  period of not less than 2 s,  2 000 V 

±  1 0 %;  

The period of 2 s may be reduced to not less than  1  s on test equipment with  automatic 
timing.  

or 

– by applying an impulse voltage test using a  1 , 2/50 µs waveform of 4 kV peak value and 
three impulses for each pole,  with intervals of not less than 1  s,  

•  between “+” and ,  and 

•  between “−” and .  

“+” and “−” may be  connected together for this test.  

No flashover shall occur.  
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Annex B  
(normative)  

 
Survey of specimens  needed  for tests  

The number of specimens  needed  for the  tests  accord ing  to  5 . 5  are  as  g i ven  i n  Table  B. 1 .  

Table  B. 1  – Number of specimens  needed  for the  tests  accord ing  to  5.5  

Clauses  and  subclauses  

Number of specimens  

F ixed   
socket-outl ets  

P lugs  

6  Rati ngs  A A 

7  Classi fi cation  A A 

8  Marking  A A 

9  Checking  of d imensions  ABC ABC 

1 0  Protection  against  e l ectri c  shock ABC ABC 

1 1  Provis ion  for earth i ng  ABC ABC 

1 2  Term inal s  ABCa  ABC 

1 3  Construction  of fi xed  socket-ou tl ets  ABCb  – 

1 4  Construction  of p l ugs   – ABCb  

1 5  I n terl ocked  socket-ou tl ets    

1 6  Resistance  to  age ing ,  to  harmfu l  i ng ress  of water and  to  hum id i ty  ABC ABC 

1 7  I nsu lation  res i stance  and  e l ectri c  strength  ABC ABC 

1 8  Operation  of earth ing  contacts  ABC ABC 

1 9  Temperatu re  ri se  ABC ABC 

20  Breaking  capaci ty  ABC ABC 

21  Normal  operation  ABC ABC 

22  Force  necessary to  wi thd raw the  pl ug  ABC – 

23  F lexi ble  cables  and  thei r connection  – ABCc  

24  Mechan ica l  s trength   ABCd  e  
ABC f  

25  Resistance  to  heat  ABC ABC 

26  Screws,  current-carrying  parts  and  connections  ABC ABC 

27  Creepage  d i s tances,  cl earances  and  d i stances  th rough  seal i ng  compound  ABC ABC 

28  Resistance  to  abnormal  heat and  to  fi re  DEF  DEF  

29  Resistance  to  rusti ng  ABC ABC 

 TOTAL  6  6  

a  One  extra  set  of specimens  i s  used  for the  test  of 1 2 . 3 . 1 0 ,  fi ve  extra  screwless  term inal s  are  used  for the  test  
of 1 2 . 3. 1 1  and  one  extra  set  of specimens  i s  used  for the  test  of 1 2 . 3. 1 2.  

b  One  extra  set  of membranes  i s  needed  for the  tests  of 1 3 . 1 9.  

c  One  extra  set  of specimens  i s  needed  for 23. 2  and  23. 4  about  non-rewi rabl e  accessories  for each  type  of 
cable  and  cross-sectiona l  area.  

d  One  extra  set  of specimens  i s  needed  for 24. 8  about  shu ttered  socket-ou tl ets .  

e  One  extra  set  of specimens  i s  needed  for 24. 1 3. 1  and  24. 1 3. 2 .  

f  One  extra  set  of specimens  i s  needed  for 24. 9  about  p l ugs.  
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Annex C  
(informative)  

 
Al ternative gripping  tests  

C.1  Gripping  test C1  

Prior to testing,  the reference plug shown in  Figure C. 1  shall be  cleaned with  a  metal cleaner.  

The reference plug,  the plug to be tested,  and the hands of each person conducting the test 
shall be washed with soap and water,  rinsed,  and then dried.  

The test apparatus consists of a  measuring device equipped with  a  means to securely attach 
both the reference plug and the plug to be tested,  in  a  manner that reduces the likelihood of 
rotational movement during the pulls.  An engagement face simulating the use of a  plug in  a  
socket-outlet of the same system,  having an opening for the plug pins shall be secured to the 
movable member.  

NOTE  Other methods  for measuring  force  can  be  used .  

The mounting arrangements for the plug being tested shall be  such that the  face of the  plug is 
flush with the  faceplate.  

Typical apparatus is shown in  Figure C. 2.  

The plug to be tested with the flexible cable cut off close to the plug shall be securely 
attached to  the test apparatus.  

The person performing the test shall grip the plug to be tested with either hand in  a  manner 
intended to  apply the maximum pull force.  

A  steady straight pull shall be applied until the plug pulls free from the person’s hand.  

The person applying the force shall not view the force indicator during the pull.  

The maximum pull force applied during the pull shall be  recorded.  

Immediately following the pull test,  the reference plug shall be attached to the test apparatus 
and a  comparison pull made using the same hand.  

The maximum pull force shall be recorded.  

The ratio of the force for the plug under test to that for the reference plug shall be calculated 
and recorded.  

The comparison pull procedure described above shall be repeated on  the same plug an 
additional two times by the same person.  

The ratio for each  pair of pulls (test plug/reference plug)  shall be calculated and recorded.  

One person shall test three plugs (total nine comparison pulls)  as described above with the 
ratio for each pair of pulls being calculated and recorded for all three plugs.  If the ratio of the 
pull force (plug under test/reference plug)  for each  pair of pulls resulting from the tests carried 
out by this person is 0, 8 or greater,  the  test shall be stopped and the  results considered 
acceptable.  
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If the ratio is lower than 0, 8,  two additional people shall test three plugs each (for a  total of 
nine comparison pulls per person) ,  as described above.  

The ratio for each pair of pulls (plug under test/reference plug)  shall be calculated and 
recorded.  

The results are considered acceptable if all of the  following conditions are met:  

a)  the ratio for each pair of pulls (test/reference plug)  is 0, 55 or greater for at least two pulls 
(of the three pulls performed)  on  each plug;  

b)  at least two (of the three)  plugs tested by each person comply with item a) ;  and 

c)  at least two persons' test results comply with item b) .  

If only one person obtains results that comply with  item b)  then,  at the manufacturer's request,  
two persons not previously involved in  the testing may test three plugs each as previously 
described.  

The results are considered acceptable if both of the additional persons' test results comply 
with items a)  and b) .  

No result should be lower than the maximum withdrawal force for the relevant socket-outlet as 
specified in  Table 16.  

Dimensions in  millimetres 

 

Key 

1  Hole  for retai n i ng  pi ns.  

Materi a l :  for example  heat-treated  steel .  

Surface  roughness  of the  g ripp ing  surface:  between  0 , 6  µm  and  0 , 8  µm.  

The  d imensions  are  to  su i t  the  test  specimen  and  those  of F i gure  C. 2.  

Figure C. 1  – Reference plug  for gripping  test  

R 2 , 4  ±0, 1  

1 5, 9  ±0, 1  

20, 6  ±0, 1  

25, 4  ±0, 2  

1
2
,7
 ±
0
,2
 

2
5
,4
 ±
0
,2
 

1  

IEC  

R 9, 7  ±  0 , 2  
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Key 

E  S imu lated  engagement  face  

H  Hole  for i n troduction  of fi xi ng  means  

P  Holes  for p i ns  for reten ti on  of fi xi ng  means  

D  Measuri ng  device  

NOTE  The  fi gu re  i s  for g u idance  on l y and  i s  not  i n tended  to  govern  the  design  of the  test  apparatus.  

Figure C.2  – Example  of the  test apparatus  for plug  g ripping  test  

C.2  Gripping  test C2  

This test consists of a  verification of one of the following characteristics of the  plug under test:  

– the plug has a  usable  length for gripping of at least 55 mm in  the axial direction;  or 

– the plug has such indent(s)  that a  ball with a  diameter of (12 ±  0, 1 )  mm can penetrate 
radially into the body at least 2 mm from two opposite directions or at least 4 mm from one 
direction;  or 

E  

H  

P  

E  

D  

IEC  
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– the plug has special means for withdrawal (e. g.  hooks,  rings) .  

The results are considered acceptable if at least one  of the above conditions is fulfilled.  
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Annex D  
(normative)  

 
Standard  sheets  and  gauges  

D.1  Standard  sheets  

See  F igures  D. 1  to  D. 3.  
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Key 

1  The  m in imum  recess  for the  ski rt  of the  p l ug .  

2  The  m in imum  d i stance  between  the  engagement face  and  the  fi rst  poin t  of contact.  

3  Space  i n tended  for shu tters.  

The  en try hol es  are  checked  u s ing  the  gauges  as  fol l ows.  

– for the  m in imum  open ings:  C1 A m in ,  C1 Bm in ;  

– for the  maximum  open i ngs:  C2Amax,  C2Bmax,  C2Cmax.  

The  checking  of the  fi rst  poin t  of contact  i s  done  by applying  the  gauge  C3.  

Figure D. 1  – Standard  sheet 1 :  2 ,6  kW /  294 V to  400  V d .c.   
socket-outlet for class  I  equ ipment  

IEC  
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Figure D.2  – Standard  sheet 2:  2 ,6  kW /  294 V to  400  V d .c.  p lug  for class  I  equ ipment  

IEC  
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Figure  D.3  – Standard  sheet 3:  posi tion ing  of the  “+”  and  “−”  pins/socket-contacts  

IEC  
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D.2  Gauges  for checking  the d imensions  of the  entry holes  

See  F igures  D. 4  to  D. 8.  

Dimensions in  millimetres 

  

Gauge:  C1 Amin :  Gauge:  C1 Bmin :  

2, 3  mm  ×  5 , 7  mm  for “+”  and  “–“  hol e  2 , 3  mm  ×  7 , 7  mm  for PE  hole  

Test:  These  gauges  shal l  en ter the  hol es .  

Figure D.4 – M in imum gauges  for checking  the  d imensions  of the  entry holes:  C1  

Dimensions in  millimetres 

Gauge:  C2Amax:  Gauge:  C2Bmax:  Gauge:  C2Cmax:  

2, 25  mm  ×  6 , 05  mm  2 , 25  mm  ×  8 , 05  mm  2 , 55  mm  ×  5 , 65  mm  

for “+”  and  “–“  hole  for PE  hol e  for a l l  hol es  

Test:  These  gauges  shal l  n ot  en ter the  ho les  completel y wi th  an  appl i ed  force  of 1  N .  

Figure D.5 – Maximum  gauges  for checking  the d imensions  of the  entry holes:  C2   

IEC  IEC  IEC  

IEC  IEC  
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Dimensions in  millimetres 

 

Test:  The  gauge  i s  en tered  i n to  the  holes  of the  socket-ou tl et  and  moved  around  i n  the  hol e  wh i l e  keeping  i t  

perpend icu l ar to  the  engagement face.  The  gauge  shal l  not  touch  the  “+”  and  the  “–”  contacts.  

Figure D.6  – Gauge  for checking  the  fi rst  point of contact:  C3  

Dimensions in  millimetres 

  

Gauge:  C4Amin :  Gauge:  C4Bmin :  

4, 90  mm  ×  1 , 95  mm  for “+”  and  “–”  p i n  6 , 90  mm  ×  1 , 95  mm  for PE  p i n  

Figure D.7  – Gauges  for checking  the min imum  withdrawal  force (see 22.3)  

IEC  IEC  

IEC  
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Dimensions in  millimetres 

 

 

Figure  D.8  – Gauge  for checking  the  maximum  withdrawal  force:  C4max (see  22.2)  

IEC  

IEC  
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