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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
LOW-VOLTAGE DOCKING  CONNECTORS  

FOR REMOVABLE ENERGY STORAGE UNITS 
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Comm iss ion  ( I EC)  i s  a  worl dwide  organ i zati on  for  s tandard i zat i on  com pri s i ng  
al l  n ati onal  e l ectrotechn i cal  comm i ttees  ( I EC Nati onal  Comm i ttees) .  The  object  of  I EC  i s  to  prom ote  
i n ternati onal  co-operat i on  on  al l  q uest i ons  concern i ng  s tandard i zat i on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  other  acti vi t i es ,  I EC  pu bl i shes  I n ternati onal  Standards,  Techn i cal  Speci f i cat i ons,  
Techn i cal  Reports ,  Publ i c l y  Avai l abl e  Speci f i cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cati on (s ) ”) .  Thei r  preparat i on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC  N ati onal  Comm i ttee  i n terested  
i n  the  subj ect  deal t  wi th  m ay part i ci pate  i n  th i s  preparatory work.  I n ternati onal ,  governm ental  and  non -
governm ental  organ i zati ons  l i a i s i ng  wi th  the  I EC  al so  part i c i pate  i n  th i s  preparati on .  I EC  col l aborates  cl osel y  
wi th  the  I n ternati onal  Organ i zati on  for  Standard i zati on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
ag reem ent  between  the  two  organ i zati ons.  

2)  The  form al  deci s i ons  or  ag reem ents  of  I EC on  techn i cal  m atters  express,  as  nearl y  as  poss ible,  an  i n ternati onal  
consensus  of  opi n i on  on  the  rel evan t  subjects  s i nce  each  techn i cal  com m i ttee  has  representat i on  from  al l  
i n terested  I EC  N ati onal  Com m i ttees.   

3 )  I EC Publ i cati ons  have  the  form  of  recom m endati ons  for i n ternati onal  u se  and  are  accepted  by  I EC  Nati onal  
Com m i ttees  i n  that  sense.  Whi l e  al l  reasonable  efforts  are  m ade  to  ensu re  that  the  techn i cal  con tent  of  I EC  
Publ i cat i ons  i s  accu rate,  I EC  cannot  be  held  responsi ble  for the  way i n  wh i ch  they  are  used  or  fo r any  
m i s i n terpretati on  by any end  u ser.  

4)  I n  order to  prom ote  i n ternati onal  u n i form i ty,  I EC Nati onal  Com m i ttees  undertake  to  apply I EC  Publ i cati ons  
transparen tl y  to  the  m axim um  exten t  poss ible  i n  the i r  nati onal  and  reg i onal  publ i cat i ons.  Any d i vergence  
between  any I EC  Publ i cati on  and  the  correspond i ng  nat i onal  or reg i onal  publ i cat i on  shal l  be  cl earl y  i n d i cated  i n  
the  l atter.  

5)  I EC  i tsel f  does  not  provi de  any attestat i on  of  con form i ty.  I n dependent  cert i f i cati on  bod ies  provi de  con form i ty  
assessm ent  servi ces  and ,  i n  som e areas,  access  to  I EC  m arks  of  con form i ty.  I EC  i s  not  respons i bl e  for any 
servi ces  carri ed  ou t  by i ndependen t  cert i f i cat i on  bod i es.  

6)  Al l  users  shou ld  ensure  that  they have  the  l atest  ed i t i on  of  th i s  publ i cat i on .  

7)  No  l i abi l i ty  shal l  attach  to  I EC  or i ts  d i rectors,  em ployees,  servan ts  o r  ag ents  i ncl u d i ng  i n d i vi du al  experts  and  
m em bers  of  i ts  techn i cal  com m i ttees  and  I EC  Nati onal  Com m i ttees  for  any personal  i n j u ry,  property  dam age  or 
o ther dam age  of  any natu re  whatsoever,  whether d i rect  o r  i nd i rect,  or for costs  ( i ncl ud i ng  l eg al  fees)  and  
expenses  ari s i ng  ou t  of  the  publ i cati on ,  u se  of,  or  re l i ance  upon ,  th i s  I EC  Publ i cat i on  or  any other I EC  
Publ i cati ons.   

8)  Atten ti on  i s  d rawn  to  the  N orm ati ve  references  c i ted  i n  th i s  publ i cati on .  Use  of  the  referenced  publ i cat i ons  i s  
i nd i spensable  for  the  correct  appl i cat i on  of  th i s  publ i cat i on .  

9)  Atten ti on  i s  d rawn  to  the  poss ibi l i ty  that  som e  of  the  e l em ents  of  th i s  I EC Publ i cati on  m ay be  the  su bject  o f  
paten t  ri g h ts .  I EC  shal l  not  be  held  responsibl e  for  i den ti fyi ng  any or  a l l  such  paten t  ri gh ts .  

The m ain  task of  IEC  techn ical  com m i ttees  i s  to  prepare  I n ternati onal  Standards.  I n  
excepti onal  c i rcum stances,  a  techn ical  comm i ttee  m ay propose  the  publ icati on  of  a  techn ical  
speci f i cation  when  

•  the  requ i red  support  cannot  be  obtained  for  the  publ ication  of  an  I n ternati onal  Standard ,  
despi te  repeated  efforts,  or  

•  the  subj ect  i s  st i l l  u nder techn ical  developm en t or  where,  for  an y other reason ,  there  i s  the  
fu ture  bu t  no  imm ediate  poss ibi l i ty of  an  agreem ent  on  an  I n ternational  Standard.  

Techn ical  speci fi cati ons  are  subj ect  to  review wi th i n  th ree  years  of  publ icati on  to  decide  
whether they can  be  transform ed  i n to  I n ternational  Standards.   

I EC  TS  63066,  wh ich  i s  a  techn ical  speci f ication ,  has  been  prepared  by subcom m i ttee  23H :  
P lugs,  socket-ou tlets  and  couplers  for i ndustrial  and  s im i lar  appl icati ons,  and  for e lectric  
veh icles,  of  I EC  techn ical  com m i ttee  23:  E lectrical  accessories.  
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The  text  of  th is  techn ical  speci f i cation  i s  based  on  the  fo l l owing  docum ents:  

Enqu i ry d raft  Report  on  vot i ng  

23H/372/DTS  23H/361 /RVC  

 
Fu l l  i n form ation  on  the  voti ng  for the  approval  of  th is  techn ical  speci f i cati on  can  be  found  i n  
the  report  on  voti ng  i nd icated  i n  the  above  table.  

Th is  docum ent has  been  drafted  i n  accordance  wi th  the  I SO/I EC  D i recti ves ,  Part  2.  

I n  th is  docum en t,  the  fo l l owing  prin t  types  are  used:  

•  requ i rem ents  proper:  i n  rom an  type;  

•  test specifications: in italic type;  

•  exp lanatory m atter:  i n  sm al l er  rom an  type.  

The com m ittee  has  decided  that  the  con ten ts  of  th is  docum ent wi l l  rem ain  unchanged  un t i l  the  
stabi l i ty date  i nd icated  on  the  I EC  websi te  under "h ttp: //webstore. i ec. ch "  i n  the  data re lated  to  
the  speci f ic  docum ent.  At  th is  date,  the  docum ent  wi l l  be   

•  reconfi rm ed,  

•  wi thdrawn ,  

•  replaced  by a revised  ed i ti on ,  or  

•  am ended.  

A bi l i ngual  vers ion  of  th is  publ icati on  m ay be  i ssued  at  a  l ater date.  
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INTRODUCTION  

Pluggable  energ y s torage  technolog y has  a  l arge  dem and  and  perspecti ve  i n  certain  areas.  
With  the  adven t  of  e lectric  veh icles,  energ y storage  un i ts  for  renewable  energ y and  other  
appl ications ,  g u i dance  i s  needed  to  ensure  safe  and  re l i able  operation ,  i n teroperabi l i ty,  
envi ronm ental  protection  and  energ y effi ciency.  The  i ndustry needs  such  a docum en t to  
prom ote  the  technology developm ent and  popu lari zation  of  p l uggable  energ y storage  
technolog y.  

Com pared  to  other accessories ,  several  speci fi c  i tem s  are  cons idered .  The  m ating  process  
m ay not  have  haptic  support  by the  operator  to  f i nd  the  correct  pos i t i on  between  the  two  parts  
of  the  connector.  The  m ating  process  m ay have  a m echan ical  feed  wh ich  precludes  the  
f ind ing  of  the  correct  posi t i on  between  the  two  parts  of  the  connector.  To  overcom e these  
i ssues,  the  des ign  of  the  accessories  m ay consis t  partl y of  m oveable  parts  to  com pensate  a 
m echan ical  feed  and  to lerances.  



 – 8  – IEC  TS  63066:201 7  © I EC 201 7  

LOW-VOLTAG E DOCKI NG  CONNECTORS  
FOR REMOVABLE ENERG Y STORAGE UNI TS 

 
 
 

1  Scope 

This  docum ent  appl ies  to  docking  connectors  (hereinafter referred  to  as  accessories)  
i ncorporated  i n  or  f i xed  to  e lectrical  equ ipm en t,  i n tended  to  connect  rem ovable  energ y 
storage  un i ts  to  a  ded icated  electric  power conversion  un i t,  to  an  energ y consum ing  un i t  or  to  
another energ y storage  un i t.  

These  accessories  are  i n tended  for  DC  and  m ay i ncl ude  an  earth 1  contact  and/or opti onal  
auxi l i ary contacts  for s i gnal i ng  and  data.  These  accessories  have  a  rated  curren t  of  up  to  
800  A and  rated  operating  vo l tages  not  exceed ing  1  000  V  DC.  

These  accessories  are  not  su i table  for m ating  or  unm ating  under l oad.  These  accessories  are  
i n tended  to  be  i nstal l ed  by i nstructed  persons  ( IEC  60050-1 95: 1 998,  1 95-04-02)  or  ski l l ed  
persons  ( I EC  60050-1 95: 1 998,  1 95-04-01 )  on l y.  

The  l i st  of  preferred  rati ngs  i s  not  i n tended  to  exclude  other  rat ings.  

Th is  docum en t appl ies  to  accessories  for use  under envi ronm ental  cond i t i ons  as  described  i n  
Clause  32.  

These  accessories  are  i n tended  to  be  connected  to  current  carryi ng  parts  i n  copper or  copper  
al l oy on l y,  p lated  or  not  p lated .  

Th is  docum en t also  appl i es  to  accessories  i n tended  to  be  used  at  extra- l ow vo l tage.  

I n  l ocati ons  where  special  cond i t ions  prevai l ,  for  exam ple  on  board  veh icles,  add i t ional  
requ i rem ents  m ay appl y.  

These  accessories  are  i n tended  to  be  used  wi th  a  speci f i c  charg ing  system .  

NOTE  For cond i t i ons  other than  operati on ,  add i t i onal  requ i rem ents  cou l d  be  appl i cable,  for i nstance  I EC  621 33  
and  the  U N  Recom m endati ons  on  the  Transport  o f  Dang erous  Goods  secti on  38. 338. 3 .  

2 Normati ve referen ces  

Clause  3  of  IEC  60309-1 : 1 999,  I EC 60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  appl i es ,  except  as  fo l l ows:  

Addition of the following new references: 

IEC  60068-2-1 ,  Environmental testing – Part 2-1: Tests – Test A: Cold 

I EC  60068-2-2,  Environmental testing – Part 2-2: Tests – Test B: Dry heat 

I EC  60068-2-1 4,  Environmental testing – Part 2-14: Tests – Test N: Change of temperature 

————————— 
1   I n  som e coun tri es ,  the  term  g round  i s  used  i nstead  of  earth .  
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IEC  60068-2-30,  Environmental testing – Part 2-30: Tests – Test Db: Damp heat,  cyclic  
( 1 2  h  +  1 2  h  cycle)  

IEC 60068-2-38,  Environmental testing – Part 2-38: Tests – Test Z/AD: Composite 
temperature/humidity cyclic test 

I EC  60068-2-52,  Environmental testing – Part 2: Tests – Test Kb: Salt mist,  cyclic (sodium 
chloride solution)  

I EC  60068-2-60,  Environmental testing – Part 2-60: Tests – Test Ke: Flowing mixed gas 
corrosion test 

I EC  60309-1 : 1 999,  Plugs,  socket-outlets and couplers for industrial purposes – Part 1: 
General requirements   
I EC  60309-1 : 1 999/AMD1 :2005  
IEC  60309-1 : 1 999/AMD2:201 2  

IEC  60352  (al l  parts) ,  Solderless connections  

I EC  6041 7,  Graphical symbols for use on equipment (avai lable  at  h ttp: //www. graph ical -
sym bols. i n fo/equ ipm en t)  

IEC  61 1 40:201 6,  Protection against electric shock – Common aspects for installation and 
equipment 

I EC  61 373:201 0,  Railway applications – Rolling stock equipment – Shock and vibration tests  

I SO/IEC TR 291 06:2007,  Information technology – Generic cabling – Introduction to the MICE 
environmental classification  
ISO/IEC TR  291 06:2007/AMD1 :201 2  

3 Terms an d  defi n i ti ons  

Clause  2  of  IEC  60309-1 : 1 999,  I EC 60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  appl i es ,  except  as  fo l l ows:  

Addition of the following new terms and definitions: 

3. 1   
docki n g  con n ector 
accessory where  the  two  com plem entary accessories  are  equ ipped  wi th  gu id ing  m eans  
al l owing  thei r  connection  wi thout  the  haptic  support  of  an  operator  

3. 2   
u n m ated  con d i t i on  
pos i t ion  of  the  accessory wi thou t  any contact  between  both  parts  

3. 3   
mated  con d i ti on  
service  cond i ti on  and  pos i t i on  where  the  two  parts  of  the  accessory are  i n  a  pos i t i on  as  
described  in  the  re levant  standard  sheet  

3. 4   
g u i d i n g  m ean s  
m echan ical  s tructu re  i n tended  to  ensure  the  proper al i gnm en t of  the  two  com plem en tary 
accessories  before  thei r  m ating  

http://www.graphical-symbols.info/equipment
http://www.graphical-symbols.info/equipment
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3. 5   
en erg y storag e u n i t  
un i t,  wh ich  i ncludes  accessories,  m u l t i ple  batteri es  or  o ther chargeable  cel ls  arranged  i n  a  
way to  s tore  e lectrical  energ y 

Note  1  to  en try:  Th i s  m ay al so  i ncl ude  supporti ng  m eans  for  charg i ng ,  s torag e,  i n terl ocking  and  d i scharg i ng .  

3. 6   
rem ovabl e en erg y storag e u n i t  
energ y storage  un i t,  wh ich  can  be  eas i l y detached  and  i nserted  i n to  a rack to  establ ish  the  
e lectrical  connection  wi th  an  accessory 

3. 7   
rack 
m echan ical  s tructure  i n tended  to  i ncorporate  one  or  m ore  rem ovable  energy s torage  un i ts  

3. 8   
el ectri c  power con versi on  u n i t  
device  converti ng  e lectri c  energ y from  one  form  to  another,  converti ng  between  AC  and  DC,  
or  chang ing  the  vo l tage  or frequency,  or  a  com bination  of  these  

3. 9   
sh u tter  
movable  part  i ncorporated  i n to  an  accessory arranged  to  au tom atical l y sh ie ld  at  least  the  l i ve  
con tacts  when  the  com plem entary accessory i s  wi thdrawn  

[SOURCE:  I EC  60884-1 :2002/AMD2:201 3 ,  3 . 27,  m od i f i ed  – 'socket-ou tl et'  and  'p lug '  are  
replaced  by 'accessory' ,  ' au tom atical l y'  i s  de leted  and  'com plem entary'  i s  added]  

3. 1 0   
su perord i n ate  system  
overal l  techn ical  system  as  a  set  of  com ponen ts  or  system s  wi th  relationsh ips  between  the  
com ponents  or  system s  and  between  thei r  attr i bu tes  
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Ke y 

A  docking  accessori es  type  A  

B   com plem entary docki ng  accessori es  type  B  

C   rem ovable  energ y s torag e  un i ts  

D   rack 

E   gu i d i ng  m eans  

Fi g u re 1  – Di ag ram  sh owi n g  th e u se of  th e  accessori es  

4 General  

Clause  4  of  IEC  60309-1 : 1 999,  I EC 60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  appl i es ,  except  as  fo l l ows:  

4. 1  G en eral  req u i rem en ts  

Replacement of the fourth paragraph with: 

Accessories  shal l  have  a  m in im um  degree  of  protecti on  as  i nd icated  i n  Table  8,  test  variable  
TV1 .  

4. 2  G en eral  n otes  on  tests  

Subclause  4. 2  o f  IEC  60309-1 : 1 999,  I EC  60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  appl ies.  

4. 3  G en eral  con stru cti on  

Di fferen t  poss ibi l i t ies  for the  m ovem en t,  ad justm ent  and  m ating  of  com ponen ts  and  
accessories  are  s tated  i n  Table  1 .  

IEC  
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Tabl e  1  – G en eral  d esi g n  an d  u sag e of  accessori es  

Case  Accessory Type A Accessory Type B  Rem ovabl e  
en erg y storag e 

u n i t  

Possi bi l i t y of  
m ovem en t  rel ati ve 
to  th e  stru ctu re of  

th e  rack o r  
rem ovabl e  en erg y 

storag e u n i t  

Sel f-ad j u stm en t  to  
th e n om i n al  

posi ti on  of  th e  
m ovabl e  part  after  

d i scon n ecti n g  

Possi bi l i ty o f  
m ovem en t  rel ati ve  
to  th e stru ctu re  o f  

th e  rem ovabl e  
en erg y sto rag e u n i t  

Sel f-ad j u stm en t  to  
th e n om i n al  

posi ti on  of  th e  
m ovabl e  part  after  

d i scon n ecti n g  

Possi bi l i t y o f  
m ovem en t  

rel ati ve  to  th e 
rack 

1  Not  m ovable  No  Not  m ovable  No  Not  m ovable  

2  Not  m ovable  No  Not  m ovable  No  Movable  

3  Not  m ovable  No  Movable  No  Not  m ovable  

4  Not  m ovable  No  Movable  Yes  Not  m ovable  

5  Movable  Yes  Not  m ovable  No  Not  m ovable  

6  Movable  No  Not  m ovable  No  Not  m ovable  

NOTE  Other com binati ons  are  not  excl u ded .  

 

Annex C  shows  exam ples  of  accessories.  

4. 4  Vi su al  exam i n ati on  tests  

I f  requ i red  by a test  and  un less  otherwise  speci f i ed ,  vi sual  exam inati on  tests  shal l  be  
perform ed  wi th  the  naked  eye.  The  fo l lowing  characteris tics  shal l  be  checked:  

•  qual i ty of  assem bl i ng  before  test;  

•  m arking ;  

•  m aterials ;  

•  m arks  of  corros ion ;  

•  co lour,  change  of  co lou r after  the  test;  

•  im puri t i es,  con tam ination ,  partic les  of  abrasion  after the  test;  

•  dam ages,  holes ,  cracks;  

•  dam aged  and  loosened  parts ;  

•  s tatus  and  l ocati on  of  l ubrication  and  g l ues .  

No noticeable problems shall occur which could impair normal operation or show a deviation 
from this standard.  

4. 5  Cabl e to  be u sed  

Un less  o therwise  speci fi ed  by the  m anufacturer,  the  fo l l owing  stranded  cable  shal l  be  used  for  
the  power contacts:  H07V.  

4. 6  Vol tag e an d  cu rren t  for test  pu rposes  

As deviation  from  the  referred  test  standards,  tests  m ay be  perform ed  wi th  AC  or DC.  

4. 7  Type of  accessori es  

Requ i rem en ts  m entioned  for accessories  cal l ed  p lug  or  i n let  are  appl icable  for accessories  
Type  B.  
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Requ i rem en ts  m entioned  for accessories  cal l ed  socket  ou tl et  or  connector  are  appl icable  for  
accessories  Type  A.  

5 Stand ard  rati ng s  

Clause  5  of  IEC  60309-1 : 1 999,  I EC 60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  appl i es ,  except  as  fo l l ows:  

5. 2  Replacement:  

Preferred  rated  cu rren ts  are  g i ven  i n  Table  2 .  

Tabl e  2  – Preferred  rated  cu rren ts  

Rated  cu rren t  

A 

1 6  

32  

63  

1 25  

250  

31 5  

400  

630  

800  

 

Additional subclause: 

5. 3    Rated  curren t  for  data,  comm un ication  and  con trol  c i rcu i t  purposes  i s  2  A.  

Rated  vo l tage  for data,  comm un ication  and  con tro l  c i rcu i t  purposes  i s  30  V or  l ess  accord ing  
the  m anufactu rer's  speci f icati on .  

6 Cl assi fi cati on  of  accessori es  

6. 1  Accessories  are  c lass i f i ed  accord ing  to  degree  of  protecti on  as  tested  i n  C lause  1 6.  

6. 2  Accessories  are  c lass i f i ed  accord ing  to  earth i ng  faci l i t ies :  

•  accessories  wi thou t  earth ing  contact;  

•  accessories  wi th  earth ing  contact.  

6. 3  Accessories  are  c lass i f i ed  accord ing  to  the  m ethod  of  connecti ng  the  cable:  

•  rewi rable  accessories;  

•  non-rewirable  accessories.  

6. 4  Accessories  are  c lass i f i ed  accord ing  to  i n terlocking  faci l i t i es:  

•  accessories  wi thou t  i n terlock;  

•  accessories  wi th  m echan ical  i n terlock (wi th  latch ing  device) ;  
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•  accessories  wi th  e lectrical  i n terlock (wi thout  latch ing  device) ;  

•  accessories  wi th  l atch ing  device  and  e lectrical  i n terlock.  

6.5  Accessories  are  c lass i f i ed  accord ing  to  the  type  of  term inals:  

•  screw type  term inals ;  

•  screwless  type  term inals;  

•  i nsu lati on  pi erci ng  term inals.  

6.6  Accessories  are  c lass i f ied  accord ing  to  the  type  of  conductors  for screwless  type  and  
i nsu lati on  pi erci ng  term inals  

•  for  so l i d  conductors  on l y;  

•  for  r ig i d  (both  so l i d  and  s tranded)  conductors  on l y;  

•  for  r i g i d  (both  so l i d  and  s tranded)  and  f l exible  conductors.  

6.7  Accessories  are  c lass i f i ed  accord ing  to  access ibi l i ty to  l i ve  parts  when  unm ated:  

•  accessories  provid i ng  for  l ess  than  I PXXB;  

•  accessories  provid i ng  for  I PXXB;  

•  accessories  provid i ng  for  I PXXD.  

6.8  Accessories  are  c lass i f i ed  accord ing  to  locking  faci l i t i es :  

•  non- lockable  accessories ;  

•  l ockable  accessories.  

6.9  Accessories  are  c lass i f i ed  accord ing  to  the  presence  of  shu tter(s) :  

•  accessories  wi thou t  shu tter(s) ;  

•  acccessories  wi th  shu tter(s) .  

6.1 0  Accessories  are  c lass i f i ed  accord ing  to  thei r  envi ronm ental  perform ance  class   
i n  Table  7:  

•  accessories  tested  for use  i n  envi ronm ental  perform ance  c lass  C;  

•  accessories  tested  for use  i n  envi ronm ental  perform ance  c lass  O;  

•  accessories  tested  for use  i n  envi ronm ental  perform ance  class  I ;  

•  accessories  tested  for  use  i n  envi ronm ental  perform ance  c lass  X.  

•  accessories  tested  for  use  i n  envi ronm ental  perform ance  c lass  R;  

•  accessories  tested  for  use  i n  envi ronm ental  perform ance  class  T.  

6.1 1  Accessories  are  c lass i f i ed  accord ing  to  the  case  of  use  accord ing  Table  1 :  

•  accessories  i n tended  for  use  i n  case  1 ;  

•  accessories  i n tended  for  use  i n  case  2 ;  

•  accessories  i n tended  for  use  i n  case  3 ;  

•  accessories  i n tended  for  use  in  case  4;  

•  accessories  i n tended  for  use  in  case  5 ;  

•  accessories  i n tended  for  use  in  case  6 ;  

•  accessories  i n tended  for  use  i n  other  cases.  
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6. 1 2  Accessories  are  c lass i f i ed  accord ing  to  the  type  defi ned  i n  F igure  1 :  

•  accessories  of  Type  A;  

•  accessories  of  Type  B.  

7 Marki ng  

7. 1  Accessories  shal l  be  m arked  wi th :  

•  rated  curren t(s)  i n  am peres;  

•  rated  operati ng  vo l tage(s)  or  range(s)  i n  vo l ts ;  

•  e i ther  the  nam e or  trade  m ark of  the  m anufacturer  or  of  the  responsible  vendor;  

•  type  reference,  wh ich  m ay be  a  catalogue  num ber;  

•  degree  of  protection ;  

•  sym bol  i nd icating  the  pos i t i on  of  the  earth ing  contact  or  the  m eans  used  for  
i n terchangeabi l i ty,  i f  any.  

NOTE  Opti onal l y,  the  i nsu l at i on  vol tage  can  be  m arked.  

Compliance is checked by inspection.  

7. 2  When  sym bols  are  used,  they shal l  be  as  fo l lows:  

A am peres   

V  vo l ts   

 

d i rect  curren t  IEC  6041 7-5031  (2002-1 0)  

 

(preferred)  protecti ve  earth ;   
protecti ve  g round  

IEC  6041 7-501 9  (2006-08)  

and  or  

 

earth ;  g round  IEC  6041 7-501 7 (2006-08)  

 

P lus;  pos i t i ve  polari ty  IEC  6041 7-5005  (2002-1 0)  

 

M inus;  negati ve  polari ty  IEC  6041 7-5006  (2002-1 0)  

IPXX (re levant  f i gu res)  degree  of  protection  accord ing  to  I EC  60529  

 

Compliance is checked by inspection.  

7. 3  The m arking  for e i ther the  nam e or trade  m ark of  the  m anufacturer or  the  responsible  
vendor and  the  type  reference,  catalogue  num ber or  des ignati on  shal l  also  be  i n  a  p lace  
wh ich  i s  vi s ib le  before  i nstal l at ion  of  the  accessory.  

The  m arking  for  the  m axim um  rated  operati ng  vo l tage  range  and  rated  cu rrent  shal l  be  i n  a  
p lace  wh ich  i s  vis ib le  before  i nstal lati on  of  the  accessory.  The  m arking  for  e i ther the  nam e or  
tradem ark of  the  m anufactu rer or  the  respons ible  vendor and  the  type  reference,  catalogue  
num ber or  desi gnati on  shal l  be  i n  a  p lace  wh ich  i s  vi s ible  before  i nstal l ati on  of  the  accessory.  
I t  need  not  be  vis ible  after i nstal lati on .  
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Compliance is checked by inspection.  

7. 4  For rewi rable  accessories,  the  contacts  shal l  be  i nd icated  by the  fo l lowing  sym bols:  

•  the  sym bols  +  and  – and  the  sym bol   for  protecti ve  earth  i f  an y;  

•  o ther con tacts  as  i nd icated  i n  the  re levant  standard  sheet.  

These  sym bols  shal l  be  placed  close  to  the  relevan t  term inals;  they shal l  not  be  p laced  on  
screws,  rem ovable  washers  or  o ther  rem ovable  parts .  

Compliance is checked by inspection.  

For rewi rable  accessories,  wi ri ng  i nstructions  shal l  be  provided.  

Compliance is checked by inspection.  

7. 5  Pre-wi red  accessories  shal l  be  provided  wi th  i n form ation  to  i den ti fy the  conductors  at  
the  l oose  end.  

Compliance is checked by inspection.  

8 Di mensi ons  

Clause  8  of  IEC  60309-1 : 1 999,  I EC 60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  appl i es ,  except  as  fo l l ows:  

8. 3  Replacement of the last paragraph with the following:  

Compliance is checked by inspection and the following manual test: 

Insertion of the appropriate accessory is tested for 1  min with a force of 150 N for accessories 
with a rated current not exceeding 16 A,  or 250 N for other accessories.  

Where the use of elastomeric or thermoplastic material is likely to influence the result of the 
test,  it is carried out at an ambient temperature of (50 ± 2) °C,  both the accessories being 
conditioned at this temperature.  

9 Protecti on  ag ai nst  el ectri c  shock 

Clause  9  of  IEC  60309-1 : 1 999,  I EC 60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  appl i es  except  as  fo l l ows:  

9. 1  Replacement: 

Live  contacts ,  when  they are  wi red  as  i n  norm al  u se,  and  when  they are  in  part ial  or  com plete  
engagem ent wi th  the  com plem entary accessories,  shal l  not  be  accessible.  

Th is  requ i rem en t does  not  appl y to  con tacts  and  conductors  used  for  s ignal ,  data,  
comm unicati on  and  con tro l  c i rcu i ts  operated  accord ing  to  IEC  61 1 40:201 6,  5. 2. 6.  

I n  add i t ion ,  i t  shal l  not  be  poss ible  to  m ake contact  between  l i ve  contacts  and  any o ther  
conductive  part  wh ich  i s  accessible.  Th is  shal l  be  ensured  by the  superord inate  system s 
where  the  accessories  are  em bedded.  
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I f  the  accessory i s  rated  as  having  access ibi l i ty to  l i ve  parts  l ess  than  I PXXB,  add i t i onal  
m easures  by the  superord inate  system  accord ing  to  I EC 61 1 40:201 6,  5 . 2  shal l  be  i n troduced ,  
except  5. 2. 6  and  5. 2. 8.  

The  m easures  to  check the  com pl iance  are  part  of  the  i n tended  standard  for the  
superord inate  system .  

Compliance is checked by inspection and,  if necessary,  by a test on the sample wired as in 
normal use.  

The standard test finger (IEC 60309-1:1999,  IEC 60309-1:1999/AMD1:2005 and 
IEC 60309-1:1999/AMD2:2012,  Figure 2) is applied in every possible position,  an electrical 
indicator,  with a voltage not less than 40 V,  being used to show contact with the relevant part.  

There shall be no contact.  

9. 2  Replacement:  

The  con tact  sequence  du ri ng  the  connecti on  process  shal l  be:  

•  gu i d ing  m eans  ( i f  any) ,  

•  earth  con tact  PE  ( i f  an y) ,  

•  power,  s i gnal ,  contro l  contacts  and  screen ing  ( i f  any) ,  

•  the  contact  wh ich  establ i shes  the  com m unicati on  shal l  m ate  at  the  latest  i n  order to  
re lease  the  cu rrent  f l ow.  

The  unm ati ng  process  appl ies  i n  the  reversed  order.  

1 0  Provi si on  for earth i n g  

Clause  1 0  of  IEC  60309-1 : 1 999,  IEC  60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  appl i es ,  except  as  fo l l ows:  

1 0. 3  Replacement: 

Protecti ve  earth ing  contacts  shal l  com pl y wi th  the  test  requ i rem ents  i n  e i ther 1 0 . 3  a)  or  
1 0 . 3  b)  to  1 0 . 3  d ) ,  as  speci fi ed  by the  m anufacturer.  

a)  Protecti ve  earth i ng  contacts  shal l  be  capable  of  carryi ng  a cu rren t  equal  to  that  speci fi ed  
for the  phase  contacts  wi thou t  overheati ng .  

Compliance is checked by the test of Clause 19.  

b)  The  assem bly of  m ati ng  accessories  wi th  protecti ve  earth i ng  con tacts  shal l  carry the  
curren t  speci fi ed  i n  Table  3  for the  t im e  speci f i ed  in  Table  3 .  The  curren t  shal l  be  based  
on  the  m in im um  s i ze  equ ipm ent  protecti ve  earth ing  conductor for  the  cu rren t  rating  of  the  
accessory.  The  com ponents  i n  the  protecti ve  earth ing  path  shal l  not  crack,  break,  or  m el t.  
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Tabl e  3  – Sh ort-ti m e test  cu rren ts  

Rati n g  o f  th e  
accessory 

eq u al  or  l ess  

M i n i m u m  si ze for  protecti ve  earth i n g  
copper con d u ctor  

Ti m e  Test  cu rren t  

A mm 2  AWG s  A 

     

1 6  4  1 2  4  470  

32  6  1 0  4  750  

63  1 0  8  4  1  1 80  

     

1 25  1 6  6  6  1  530  

     

250  25  4  6  2  450  

400  35  2  6  3  900  

800  50  1  6  4  900  

NOTE  For accessori es '  rat i ng s  l ess  than  1 0  A i n  Tabl e  3 ,  test  cu rren t  i s  based  on  the  sm al l est  s i ze  equ ipm ent  
protecti ve  earth i ng  conductor perm i tted  or  can  be  determ ined  by l i near approxim ati on  of  rated  cu rren t  (or 1 20  A  
per 1  mm 2 ) ,  wh i chever i s  g reater.  

 

c)  The  m ating  accessories  shal l  be  m ounted  and  assem bled  as  i n tended.  A protecti ve  
earth i ng  conductor of  the  m in im um  in tended  s i ze,  not  l ess  than  0 , 6  m  long ,  shal l  be  
connected  to  the  protecti ve  earth ing  term inal  of  each  accessory,  wi th  the  term inals  
em ployed  to  ho ld  the  conductor t i gh tened  us ing  a torque  as  speci f i ed  by the  m anufacturer.  
Accessories  of  type  A and  B  shal l  be  wi red  wi th  the  m in im um  al lowable  s i ze  copper 
conductor.  The  test  current  shal l  be  passed  through  the  m ati ng  accessories  and  protecti ve  
earth i ng  wi res  in  series .  

d )  After having  carri ed  the  cu rren t  speci f ied  i n  1 0 . 3  b) ,  con ti nu i ty shal l  exist  on  the  test  
assem bly when  m easured  between  the  protecti ve  earth i ng  conductors .  An y i nd icati ng  
device  such  as  an  ohm meter,  battery-and-buzzer com bination ,  or  the  l ike,  m ay be  used  to  
determ ine  whether conti nu i ty exis ts.  

Compliance is checked by inspection and test.  

1 1  Termi nal s  and  termi n ati ons  

Clause  1 1  of  IEC  60309-1 : 1 999,  IEC  60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  appl i es ,  except  as  fo l l ows:  

Additional subclause: 

1 1 . 8   For  other  term inati ons ,  the  re levan t  tests  from  IEC  60352  seri es  appl ies .  

1 2  Interl ocks 

Clause  1 2  of  IEC  60309-1 : 1 999,  IEC  60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  appl i es .  
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1 3  Resi stance to  ag ei n g  of  rubber and  therm opl asti c  materi al  

Clause  1 3  of  IEC  60309-1 : 1 999,  IEC  60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  appl i es .  

1 4  General  constructi on  

Clause  1 4  of  IEC  60309-1 : 1 999,  IEC  60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  appl i es .  

1 5  Con structi on  of  accessori es  

Clause  1 5  of  IEC  60309-1 : 1 999,  IEC  60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  appl ies  to  accessories  type  A,  except  as  fo l l ows:  Subclauses  
1 5. 1 ,  1 5. 3 ,  1 5 . 7  and  1 5. 8  do  not  appl y.  

Clause  1 7  of  IEC  IEC 60309-1 : 1 999,  I EC  60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  appl ies  to  accessories  type  B.  

1 6  Deg rees of  protecti on  

Clause  1 8  of  IEC  60309-1 : 1 999,  IEC  60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  appl i es  wi th  the  com plem en tary accessory i n  engagem en t .  

Accessories  shal l  have  the  m in im um  degrees  of  protecti on  as  i nd icated  i n  Table  8 ,  test  
variable  TV1 .  

The  degree  of  protecti on  shal l  appl y to  accessories  i n  com plete  engagem ent on l y.  The  
requ i rem ents  for  o ther  cond i t ions  depend  on  the  superord inate  system .  

Compliance is checked by the appropriate tests of IEC 60309-1:1999,  
IEC 60309-1:1999/AMD1:2005 and IEC 60309-1:1999/AMD2:2012,  Clause 18.  

1 7 Insul ati on  resi stan ce and  d i el ectri c  stren g th  

Clause  1 9  of  IEC  60309-1 : 1 999,  IEC  60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  appl i es .  

1 8  Mechani cal  end uran ce 

Accessories  shal l  wi thstand ,  wi thou t  excess ive  wear or  o ther harm fu l  effect,  the  m echan ical ,  
stress  occurri ng  i n  norm al  use.  

Type A and Type B accessories are mated and unmated at a rate of 7,5 strokes per minute.  

After each 500 strokes,  contacts pins,  if any,  are wiped with a piece of dry cloth or the 
equivalent dry cleaning maintenance operation is performed,  as stated in the manufacturer’s 
instructions.  

During the test,  the contacts of the accessories shall not be adjusted,  lubricated or otherwise 
conditioned.  
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The number of cycles according to the relevant standard sheet or Annex C applies without 
load.  In other cases,  the number of cycles is given in Table 4.  

After the test,  the samples shall show: 

•  no wear impairing the further use of the accessory or of its interlock,  if any; 

•  no deterioration of enclosures or barriers; 

•  no damage to the entry holes of the contacts that might impair proper working; 

•  no loosening of electrical or mechanical connections; 

•  no seepage of sealing compound.  

The samples shall then withstand a dielectric strength test made in accordance with  
Clause 17,  the test voltage,  however,  being decreased by 500 V for accessories having an 
insulation voltage exceeding 50 V.  

NOTE  The  hum id i ty  treatm en t  i s  not  repeated  before  the  d i e lectri c  s treng th  test  of  C l ause  1 7.  

Tabl e  4  – M ech an i cal  en d u ran ce 

Rati n g  

A 

Nu m ber of  cycl es  

Up to  29  5  000  

30  to  59  2  000  

60  to  99  2  000  

1 00  to  1 99  500  

200  to   250  250  

251  to   800  NA 

 

1 9  Temperature ri se  

Clause  22  of  IEC  60309-1 : 1 999,  IEC  60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  appl i es .  

20  Mechani cal  stren g th  

Clause  24  of  IEC  60309-1 : 1 999,  IEC  60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  appl ies  wi th  Table  8,  test  variable  TV3  i nstead  of  the  im pact  
energ y in  Table  1 2  from  IEC  60309-1 : 1 999,  I EC  60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  Before  testi ng ,  the  accessories  shal l  be  p laced  i n  a  refri gerator  
at  a  tem perature  of  Table  8 ,  test  variable  TV4.  

21  Screws,  current-carryi ng  parts  and  connecti ons  

Clause  25  of  IEC  60309-1 : 1 999,  IEC  60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  appl i es .  

22  Creepag e d i stan ces,  cl earan ces and  d i stances throug h  seal i n g  compou nd  

Clause  26  of  IEC  60309-1 : 1 999,  IEC  60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  appl i es .  
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23  Resi stance to  heat,  to  fi re  and  to  tracki n g  

Clause  27  of  IEC  60309-1 : 1 999,  IEC  60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  appl i es .  

24 Con di ti onal  sh ort-ci rcui t  current  wi thstan d  test  

Clause  29  of  IEC  60309-1 : 1 999,  IEC  60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  appl i es ,  except  as  fo l l ows:  

Subclause  29 . 1  of  I EC 60309-1 : 1 999,  IEC  60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2.  

Replacement: 

Accessories  shal l  have  the  m in im um  prospecti ve  short-ci rcu i t  curren t  and  t im e  accord ing  to  
Table  3  or  of  h i gher value  speci f ied  by the  m anufacturer.  An  optional  h i gher rat i ng  shou ld  
consider the  appl icati on .  

Compliance is checked by testing each accessory with a new complementary accessory 
complying with this standard.  

Subclause  29 .2  of  IEC 60309-1 : 1 999,  IEC  60309-1 : 1 999/AMD1 :2005  and  
IEC 60309-1 : 1 999/AMD2:201 2.  

Replacement of the third paragraph with the following: 

The short-circuit protective device shall be a "gG" type fuse for general application complying 
with the requirements of IEC 60269-1  and IEC 60269-2 and having ratings identical to those 
of the accessory or of a higher current or voltage rating specified by the manufacturer.  

25  El ectromag neti c  com pati bi l i ty 

Clause  30  of  IEC  60309-1 : 1 999,  IEC  60309-1 : 1 999/AMD1 :2005  and  
IEC  60309-1 : 1 999/AMD2:201 2  appl i es .  

26 Dyn ami c mech ani cal  severi ti es  

26. 1  M i n i m u m  d eg ree of  d yn am i c  m ech an i cal  severi ti es  

Accessories  shal l  wi thstand  a m in im um  degree  of  d ynam ic m echan ical  severi t i es.  

The tests are made on accessories fitted with the cables or conduits for which they are 
designed,  screwed glands and fixing screws of bodies and covers being tightened with a 
torque equal to that of the tests of IEC 60309-1:1999,  IEC 60309-1:1999/AMD1:2005 and 
IEC 60309-1:1999/AMD2:2012,  24.5 or 25.1,  as appropriate.  

Accessories are mounted as in normal use.  Screwed caps or lids,  if any,  are tightened as in 
normal use.  Accessories are mounted in a position as intended by the assembly.  Tests are 
conducted with any doors,  access panels,  covers,  etc. ,  provided in the assembly both in the 
unmated,  open,  and closed positions.  Accessories are placed in the most unfavourable 
position.  
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26. 2  Appropri ate  fu n cti on al i ty 

26. 2. 1  Accessories  shal l  have  an  appropriate  functi onal i ty.  

Compliance is checked by inspection and by the test of IEC 61373 as described in 26.2.2 and 
26.2.3.  

The tests are made on accessories fitted with the cables or conduits for which they are 
designed,  screwed glands and fixing screws of bodies and covers being tightened with a 
torque equal to that of the tests of IEC 60309-1:1999,  IEC 60309-1:1999/AMD1:2005 and 
IEC 60309-1:1999/AMD2:2012,  24.5 or 25.1,  as appropriate.  

Accessories are mounted as in normal use.  Screwed caps or lids,  if any,  are tightened as in 
normal use.  Accessories are mounted in a position as intended by the assembly.  Tests are 
conducted with any doors,  access panels,  covers,  etc. ,  provided in the assembly both in the 
unmated,  open,  and closed positions.  Accessories are placed in the most unfavourable 
position.  

26. 2. 2  Accessories  shal l  wi thstand  fati gue  accelerati on .  

Compliance is checked by inspection and by the test of IEC 61373:2010,  Clause 8,  with three 
new samples,  severities for each direction according to Table 8,  test variable TV7 and 
frequency range from IEC 61373:2011,  Figure 2.  All electric contacts are series connected 
and monitored during the test.  There shall be no electric discontinuance of more than 1  µs.  

26. 2. 3  Accessories  shal l  wi thstand  shocks.  

Compliance is checked by inspection and by the test of IEC 61373:2010,  Clause 10,  with 
three new samples,  severities for peak acceleration A and nominal duration D for each 
direction according to Table 8,  test variable TV8.  All electric contacts are series connected 
and monitored during the test.  There shall be no electric discontinuance of more than 1  µs.  

27 El ectri cal  en durance 

27. 1  G en eral  req u i rem en ts  for accessori es  

Accessories  shal l  have  a  m in im um  degree  of  e lectrical  endurance.  

The  tests  are  m ade on  accessories  f i tted  wi th  the  cables  or  condu i ts  for  wh ich  they are  
des igned,  screwed  g lands  and  f i x i ng  screws  of  bod ies  and  covers  being  t i gh tened  wi th  a 
torque  equal  to  the  tests  of  IEC  60309-1 : 1 999,  I EC 60309-1 : 1 999/AMD1 :2005  and  
IEC 60309-1 : 1 999/AMD2:201 2,  24. 5  or  25. 1 ,  as  appropriate.  

Compliance is checked by inspection and by the tests of 27.2 and 27.3 with three new or used 
samples.  

27. 2  Tem peratu re bu rd en  for  accessori es  

Accessories  shal l  have  an  appropriate  e lectrical  endurance  duri ng  tem perature  bu rden .  

A tem perature  bu rden  shal l  not  have  a negative  effect  on  the  e lectrical  re l iabi l i ty of  the  
equ ipm ent.  

Compliance is checked by inspection and by the following test procedure.  Sixty cycles by the 
test of Annex A,  afterwards the test of 27.3 and thereafter 60 cycles according the test of 
Annex A shall be performed.  After this,  the temperature rise by the test of Clause 19,  the 
insulation resistance and the dielectric strength by the test of Clause 17 shall be checked.  
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Samples are considered to comply with the test if: 

•  An inspection,  with normal or corrected to normal vision,  and without additional 
magnification,  shows no changes obviously impairing further use,  such as cracks,  
deformations,  and the like.  

•  The deviation of each individual recorded value of the temperature rise by the test of 
Annex A is maintained within Tavg  ± 15 %.  

27. 3  Dam p h eat  for accessori es  

Accessories  shal l  have  appropriate  cycl i c  dam p heat  endurance.  

Compliance is checked by inspection and by the test of IEC 60068-2-30 with Table 8 test 
variables TV4 and TV5.  

27. 4  Con tact  resi stan ce  

Accessories  shal l  have  an  appropriate  con tact  res istance.  

Compliance is checked by inspection and by the test of IEC 60512,  test n° 2b with three new 
or used samples.  The contact resistance is measured with the rated current.  The test voltage 
is at least 1  V.  

The tests are made on accessories fitted with the cables or conduits for which they are 
designed,  screwed glands and fixing screws of bodies and covers being tightened with a 
torque equal to that of the tests of IEC 60309-1:1999,  IEC 60309-1:1999/AMD1:2005 and 
IEC 60309-1:1999/AMD2:2012,  24.5 or 25.1,  as appropriate.  

Accessories are mounted as in normal use.  Screwed caps or lids,  if any,  are tightened as in 
normal use.  Accessories are mounted in a position as intended by the assembly.  Tests are 
conducted with any doors,  access panels,  covers,  etc. ,  provided in the assembly both in the 
unmated,  open,  and closed positions.  Accessories are placed in the most unfavourable 
position.  

The measurement points shall be located at the conductors as close as possible to the 
termination.  If this is not possible,  the conductor resistance shall be recalculated.  

After this,  the temperature rise by the test of Clause 19,  the insulation resistance and the 
dielectric strength by the test of Clause 17 should be checked.  

28 Cl i mati c  endurance for contacts  

28. 1  G en eral  req u i rem en ts  for con tacts  

Contacts  shal l  have  a m in im um  degree  of  c l im atic  endurance.  

Compliance is checked by inspection and by the following test with three new or used 
samples.  

The tests are made on accessories fitted with the cables or conduits for which they are 
designed,  screwed glands and fixing screws of bodies and covers being tightened with a 
torque equal to the tests of IEC 60309-1:1999,  IEC 60309-1:1999/AMD1:2005 and  
IEC 60309-1:1999/AMD2:2012,  24.5 or 25.1,  as appropriate.  

Accessories are mounted as in normal use.  Screwed caps or lids,  if any,  are tightened as in 
normal use.  Accessories are mounted in a position as intended in the assembly.  Tests are 
conducted with any doors,  access panels,  covers,  etc. ,  provided by the assembly both in the 
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unmated,  open,  and closed positions.  Accessories are placed in the most unfavourable 
position.  

28. 2  Th erm al  ch an g e for  con tacts  

Contacts  shal l  have  an  appropriate  therm al  change  res istance.  

Compliance is checked by inspection of the contacts and by the test of IEC 60068-2-14,  Test 
Nb,  with 20 cycles,  from –40 °C to +130 °C for 3 h,  tchange  ≤2 h with three new or used 
samples.  

28. 3  Dry h eat  for con tacts  

Contacts  shal l  have  an  appropriate  dry heat  res istance.  

Compliance is checked by inspection of the contacts and by the test of IEC 60068-2-2,  for 
120 h,  at 130 °C with three new or used samples.  

28. 4  Corrosi on  resi stan ce  for con tacts  

Contacts  shal l  have  an  appropriate  corrosion  res i stance.  

Compliance is checked by inspection and by the test of IEC 60068-2-60,  method from  
Table 8,  test variable TV9 with 1  cycle of 21  days with three new or used samples.  

28. 5  Dam p h eat  for con tacts  

Contacts  shal l  have  an  appropriate  dam p heat  res istance.  

Compliance is checked by inspection and by the test of IEC 60068-2-30 with cycles from 
Table 8,  test variable TV10a,  TU = 25 °C,  T = 55 °C and the test by IEC 60068-2-38 with 
cycles from Table 8,  test variable TV10b,  TU = –10 °C,  T = 65 °C with three new or used 
samples 

Afterwards the dielectric test by Clause 17 shall be performed.  

28. 6  Fu n cti on al i ty for  con tacts  

Contacts  shal l  have  an  appropriate  functional i ty.  

Compliance is checked by inspection and by the test of IEC 61373 with three new or used 
samples.  

Compliance is checked by inspection and by the test of IEC 61373 as described in 26.2.2 and 
26.2.3.  

28. 7  Sh ocks  for  con tacts  

Contacts  shal l  wi thstand  shocks.  

Compliance is checked by inspection and by the test of IEC 61373,  severities according to 
Table 8,  test variable TV8 with discontinuities of ≤1  µs with three new or used samples.  
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29  Cl i mati c  endurance for bodi es  

29. 1  G en eral  req u i rem en ts  for bod i es  

Bod ies  shal l  have  a  m in im um  degree  of  c l im atic  endurance.  

The tests are made on accessories fitted with the cables or conduits for which they are 
designed,  screwed glands and fixing screws of bodies and covers being tightened with a 
torque equal to that of the tests of IEC 60309-1:1999,  IEC 60309-1:1999/AMD1:2005 and 
IEC 60309-1:1999/AMD2:2012,  24.5 or 25.1,  as appropriate.  

Accessories are mounted as in normal use.  Screwed caps or lids,  if any,  are tightened as in 
normal use.  Accessories are mounted in a position as intended in the assembly.  Tests are 
conducted with any doors,  access panels,  covers,  etc. ,  provided by the assembly both in the 
unmated,  open,  and closed positions.  Accessories are placed in the most unfavourable 
position.  

29. 2  Dry h eat  for bod i es  

Bod ies  shal l  have  an  appropriate  dry heat  res istance.  

Compliance is checked by inspection and by the test of IEC 60068-2-2 with duration from 
Table 8,  test variable TV11,  temperature from Table 8,  test variable TV5,  with three new or 
used samples.  Afterwards the ageing test from Clause 13 shall be performed.  

29. 3  Col d  resi stan ce for  bod i es  

Bod ies  shal l  have  an  appropriate  co ld  res is tance.  

Compliance is checked by inspection and by the test of IEC 60068-2-1,  duration from Table 8,  
test variable TV12,  temperature from  Table 8,  test variable TV4,  with three new or used 
samples.  

29. 4  Col d  tem peratu res for bod i es  

Bod ies  shal l  m ate  i n  co ld  tem peratures .  

The  force  to  connect  or  separate  the  two  parts  of  the  accessory shal l  be  l ess  than  i n  Table  8,  
test  variable  TV1 4 at  the  tem perature  from  Table  8 ,  test  variable  TV4.  Th is  can  be  ach ieved  
wi th  the  help  of  a  m eans  to  faci l i tate  the  operation .  

The  m ovem en t of  e i ther of  these  accessories  need  not  necessari l y be  a  s i ng le  l i near  
movem ent.  The  i nsert ion  and  wi thdrawal  force  shal l  be  appl ied  as  requ i red  by each  stage  of  
the  i nsert ion  and  wi thdrawal  m ovem ent.  The  m anu factu rer shal l  s tate  the  pos i t i on  and  
d i rection  at  wh ich  th is  ( these)  force(s)  shal l  be  appl i ed .  

Compliance may be checked by a spring scale or the following test with three new or used 
samples: 

The fixed accessory is mounted such that the mating accessory moves vertically downward 
into it during the first stage of insertion.  A principal weight of 9,2 kg is suitably suspended 
from the matching accessory.  A supplementary weight of 0,8 kg is allowed to fall from a height 
of 5 cm onto the principal weight.  The moving accessory shall enter the fixed accessory to the 
position required to engage the contacts properly.  

The operation is then repeated for any subsequent movements.  
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The test is repeated using a fixed weight of 2,0 kg and no supplementary weight.  The moving 
accessory shall not become inserted in the fixed accessory to the extent specified by the 
manufacturer.  These tests are carried out in reverse also to check the withdrawal force to 
determine that the contacts disengage properly.  

30  Sal t  stress end urance 

30. 1  G en eral  req u i rem en ts  for accessori es  

Accessories  shal l  have  a  m in im um  degree  of  sal t  stress  endurance.  

The tests are made on accessories fitted with the cables or conduits for which they are 
designed,  screwed glands and fixing screws of bodies and covers being tightened with a 
torque equal to the tests of IEC 60309-1:1999,  IEC 60309-1:1999/AMD1:2005 and IEC 60309-
1:1999/AMD2:2012,  24.5 or 25.1 ,  as appropriate.  

Accessories are mounted as intended in normal use.  Screwed caps or lids,  if any,  are 
tightened as in normal use.  Accessories are mounted in a position as intended by the system.  
Tests shall be conducted with any doors,  access panels,  covers,  etc. ,  provided by the system 
both in the unmated,  open,  and closed positions.  Accessories are placed in the most 
unfavourable position.  

30. 2  Sal t  stress  resi stan ce  

Accessories  shal l  have  an  appropriate  sal t  s tress  res istance.  

The  accessories  shal l  be  exposed  to  a  test  accord ing  to  I EC  60068-2-52,  severi ty l evel  
accord ing  to  Table  8,  test  variable  TV1 5.  

Compliance is checked by inspection and by the test of Clause 26 ,  IEC 60309-1:1999,  
IEC 60309-1:1999/AMD1:2005 and IEC 60309-1:1999/AMD2:2012,  19.2 and 19.3 with three 
new or used samples.  

31  Operati on  wi th  mi sal ig nments  

31 . 1  M i sal i g n m en t  at  n orm al  operati on  

Accessories  shal l  be  so  constructed  that  a  m isal i gnm ent  does  not  affect  the  norm al  operation .  

•  A m isal i gnm ent can  occur between  the  two  parts  of  the  accessory duri ng  the  m ati ng  
process  orthogonal  to  the  m ati ng  d i rection  in  the  l ong i tud inal  (Y d i recti on )  and  vert ical  (Z  
d i rection)  axis  as  shown  i n  F i gu re  2.  

•  Angu lar to  the  mating  d i rection  i n  the  vertica l  (α-ang le)  and  l ong i tud inal  (β -ang le)  axis  as  
shown  i n  F i gure  3  and  Fi gure  4 .  

Compliance is checked by inspection and by the following test with three new or used 
samples.  Accessories are mounted as intended in normal use.  The test apparatus shall be 
able to perform a complete mating process with a  misalignment in  Y and Z direction and α- 
and β-angle.  

The misalignment is changed in the unmated condition.  All combinations of misalignments are 
tested in the sequence as stated in  Table 6 with the dimensions as stated in Table 5.  All 
unnumbered misalignments are tested after the numbered misalignments in any order.  At 
least Table 8,  test variable TV16 multiplied by 45 cycles of this test are performed with an 
even contingent of misalignments.  The speed of insertion and withdrawal is 0,8 m/s ±0,1  m/s.  
The test apparatus shall move the accessory type A in  the α- and β-angle and move the 
accessory type B into the Y and Z direction.  The distance between the centre of rotation and 
the reference plane is according to Table 8,  test variable TV17.  
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There shall be no cable terminated to the accessories.  After performing the misalignment 
tests,  a visual examination according to 4.4 is performed.  There shall be no damage.  

After the test,  the accessories shall comply with the insulation resistance test and dielectric 
test of Clause 17.  

 

Fi g u re 2  – Orth og on al  m i sal i g n m en t  – fron t  vi ew 

 

Ke y 

A datum  plane/moun ti ng  face  of  sample  

B  test  sample  

C  cen tre  of  ro tati on  

Fi g u re 3  – An g u l ar m i sal i g n m en t  – s i d e vi ew 

 

Ke y 

C cen tre  of  ro tati on  

Fi g u re 4  – An g u l ar m i sal i g n m en t  – top  vi ew 

IEC  

IEC  

TV17

IEC  
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Tabl e  5  – Di m en si on s of  m i sal i g n m en ts  

Di recti on  

Posi ti ve  d i recti on  Neg ati ve  d i recti on  

Val u e  from  
Tabl e  8  

I n d i cati on  from   
Tabl e  6  

Val u e  from   
Tabl e  8  

I n d i cati on  from  
Tabl e  6  

Y TV1 8  +y  -TV1 8  -y  

Z  TV1 9  +z  -TV1 9  -z  

α  TV20  +α  -TV20  -α  

β  TV21  +β  -TV21  -β  
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Tabl e  6  – Com bi n ati on s  of  m i sal i g n m en ts  

Seq u en ce  Nu m ber  Y  Z  α  β  

 0  0  0  0  0  

 1  0  0  0  +β  

 2  0  0  0  -β  

 3  0  0  +α  0  

 4  0  0  -α  0  

 5  0  +z  0  0  

 6  0  +z  0  +β  

 7  0  +z  0  -β  

 8  0  +z  +α  0  

 9  0  +z  -α  0  

 1 0  0  -z  0  0  

 1 1  0  -z  0  +β  

 1 2  0  -z  0  -β  

 1 3  0  -z  +α  0  

 1 4  0  -z  -α  0  

 1 5  +y  0  0  0  

 1 6  +y  0  0  +β  

 1 7  +y  0  0  -β  

 1 8  +y  0  +α  0  

 1 9  +y  0  -α  0  

 20  +y  +z  0  0  

3  21  +y  +z  0  +β  

 22  +y  +z  0  -β  

1  23  +y  +z  +α  0  

 24  +y  +z  -α  0  

 25  +y  -z  0  0  

7  26  +y  -z  0  +β  

 27  +y  -z  0  -β  

 28  +y  -z  +α  0  

5  29  +y  -z  -α  0  

 30  -y  0  0  0  

 31  -y  0  0  +β  

 32  -y  0  0  -β  

 33  -y  0  +α  0  

 34  -y  0  -α  0  

 35  -y  +z  0  0  

8  36  -y  +z  0  +β  

 37  -y  +z  0  -β  

6  38  -y  +z  +α  0  

 39  -y  +z  -α  0  

 40  -y  -z  0  0  

 41  -y  -z  0  +β  

4  42  -y  -z  0  -β  

 43  -y  -z  +α  0  

2  44  -y  -z  -α  0  
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31 . 2  M i sal i g n m en t  after  u n m ati n g  

Accessories  shal l  be  so  constructed  that  a  m isal i gnm ent  of  the  m ating  faces  does  not  rem ain  
after  unm ati ng .  

Compliance is checked by inspection and by the following test with three new or used 
samples.  

This test is only applicable for the accessories of Type A,  case 5 and Type B,  case 4.  

In all other cases,  the superordinate system shall take measures in order to guarantee the 
proper mating and unmating process.  

Every part of the accessory designed for self-adjustment shall be in the nominal position as 
indicated in the relevant standard sheet for the unmated condition.  This ensures compliance 
with the lock-in-range during the mating process.  

Compliance is checked by inspection and by the following test.  The power contacts of the 
moveable parts of the accessory is displaced at one of the positions from Table 5 and 
loosened.  The power contacts  shall reach the normal position as indicated in the relevant 
standard sheet for the unmated condition within 1  s.  This test is performed into the -y,  +y,  -z 
and +z direction of the force for all combinations from  Table 6.  

Afterwards the test in Subclause 27.4 shall be performed.  

31 . 3  M i sal i g n m en t  by term i n ated  wi res  

Accessories  shal l  be  so  constructed  that  a  m isal i gnm ent  does  not  occur  wi th  term inated  wi res.  

Every part  of  the  accessory des igned  for se l f-ad justm ent shal l  be  i n  the  nom inal  posi t ion  as  
i nd icated  i n  the  relevan t  standard  sheet  for the  unm ated  cond i t i on  wh i le  a cable  i s  term inated  
at  the  power contacts .  Th is  ensures  the  com pl iance  wi th  the  l ock- in - range  during  the  m ati ng  
process.  

Compliance is checked by inspection and by the following test with three new or used 
samples.  A force of 100 N is applied to every power contact at the termination.  All parts of the 
accessory shall remain at the normal position as indicated in the relevant standard sheet for 
the unmated condition.  This test is performed into the –y,  +y,  –z and +z direction of the force 
for all combinations from Table 6.  

31 . 4  M ati n g  process effected  by m i sal i g n m en t  

Accessories  shal l  be  so  constructed  that  a  m isal i gnm ent does  not  obstruct  the  m ating  
process.  

Th is  test  i s  on l y appl icable  for  the  accessories  Type  A,  Case  6  and  Type  B,  Case  3 .  

I n  al l  o ther  cases,  the  superord inate  system  shal l  take  m easures  i n  order to  guarantee  the  
proper m ati ng  and  unm ati ng  process.  

Compliance is checked by inspection and by the following test with three new or used 
samples.  Accessories are mounted as intended in normal use.  The test apparatus shall be 
able to perform a complete mating process with a misalignment of the movable part of the 
accessory in the Y and Z direction and α- and β-angle.  

The misalignment is changed in the unmated condition.  All combinations of misalignments are 
tested in the sequence as stated in  Table 6 with the dimensions as stated in Table 5.  All 
unnumbered misalignments are tested after the numbered misalignments in any order.  At 
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least TV16 from Table 8 multiplied by 45 cycles of this test are performed with an even 
contingent of misalignments.  The speed of insertion and withdrawal is 0,8 m/s ±0,1  m/s.  The 
test apparatus shall move the movable part of the accessory in  the α and β angle and into the 
Y and Z direction.  

Afterwards,  the test in 26.2 shall be performed.  

32  En vi ronmental  condi ti ons  

The accessories  m ay be  i n tended  for d i fferen t  appl icati ons  wi th  typical  envi ronm ental  
cond i t i ons.  The  fo l l owing  f i e l ds  of  appl ications  are  c lass i f i ed  i n  th is  standard  accord ing  to  
Table  7.  

Manufactures  shal l  c lass i fy the i r  product  accord ing  to  one  or m ore  of  these  envi ronm ental  
perform ance  classes.  Al l  tests  shal l  be  perform ed  accord ing  to  the  severi t i es  described  i n  
Table  8  for  the  chosen  envi ronm ental  perform ance  c lass .  When  the  rem ovable  energ y s torage  
un i t  i s  not  connected  to  the  veh icle,  the  requ i rem ents  from  Class  O  are  appl icable  to  the  
accessory.  

Accessories  foreseen  for other appl ication  areas  shal l  appl y the  re levan t  envi ronm ental  
requ i rem ents  and  at  l east  the  cond i t ions  from  envi ronm ental  perform ance  c lass  C.  

Tabl e  7  – En vi ron m en tal  perform an ce cl asses  

Abbrevi ati on  Nam e Typi cal  appl i cati on  

R Road  veh i cles  Road  veh i cles  a, b  

T  I ndustri al  trucks  Forkl i fts  and  other i n dustri al  trucks  a  

C  I ndoor con trol l ed  
envi ronm ent  

Rem ovable  energy s torag e  un i t  l ocated  i ns i de  a  bu i l d i ng  wi th  con tro l l ed  
envi ronm ental  cond i t i ons  

O  Ou tdoor 
protected  
envi ronm ent  

Rem ovable  energy s torag e  un i t  l ocated  on  weather-protected ,  not  
tem peratu re-con tro l l ed ,  l ocati ons  typi cal l y  ou tdoors  bu t  enclosed  or  
covered  

I  I ndustri al  
envi ronm ent  

Rem ovable  energy s torag e  un i t  l ocated  on  au tom ati on  i s l ands  wi th  
m ach ines  and  tool s  deri ved  f rom  the  M I CE  (M3I 3C3E3)  class i f i cati on  
accord i ng  I SO/I EC TR 291 06  

X Manufactu rers  
declarat i on  

Appl i cati on  and  severi ty  accord i ng  to  m anufactu rer's  declarat i on  

a  Requ i rem ents  accord i ng  to  the  relevan t  I SO s tandard .  For fu rther i n form ati on ,  see  Annex B.  

b   Defi n i t i on  of  road  veh i cles  accord i ng  to  the  scope  of  I EC  TC  69.  
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Tabl e  8  – Severi t i es  for en vi ron m en tal  perform an ce cl asses  

Test  
Cl au se/ 

su bcl au se  
Test  

vari abl e  

M i n i m u m  severi t y 

C  O  I  X  

I P-rati ng  1 6  TV1  21  44  65  and  67  21 b  

Mati ng  cycl es  on  l oad  c   TV2a      

Mat i ng  cycl es  off  l oad  c   TV2b      

I m pact  energ y at  TV4  20  TV3  I K09  I K09  1 0  J  I K09  1 0  J  I K09b  

M i n im um  operati ng  
tem peratu re  

20  TV4 0  °C  –20  °C  –20  °C  0  °Cb  

Maxim um  operat i ng  
tem peratu re  

27. 3  TV5  40  °C  55  °C  60  °C  40  °Cb  

V i brati on  26. 2. 2  TV7  5  m s -2  5  m s -2  50  m s -2  5  m s -2  b  

Shock 26. 2. 3  TV8  
40  ms-2 ,  
30 ms 

40  ms-2 ,  
30 ms 

250 ms-2 ,  
30 ms 

40  ms-2 ,  
30 ms  b  

M i xed  gas  28. 4  TV9  3  4  4  3b  

Dam p heat  wi thou t  freezi ng  28. 5  TV1 0a  0  1  5  0b  

Dam p heat  wi th  freezi ng  28. 5  TV1 0b  0  1  0  0b  

Dry heat  du rat i on  29. 2  TV1 1  0  h  24  h  48  h  0  h b  

Co ld  du rati on  29. 3  TV1 2  0  h  1 2  h  24  h  ≥0  hb  

Mati ng  force  29. 4  TV1 4  a  b  

Sal t  s tress  severi ty  l evel  30. 2  TV1 5  0  2  1  ≥0b  

M i sal i gnm ent  sequences  31 . 1  TV1 6  M in .  1  a  

D i s tance  to  the  centre  of  
rotat i on  

31 . 1  TV1 7  M in .  1  mm  a  

M i sal i gnm ent  i n  Y-d i rect i on  31 . 1  TV1 8  M in .  1  mm  a  

Misal i gnm ent  i n  Z-d i recti on  31 . 1  TV1 9  M in .  1  mm  a  

Misal i gnment i n  α-d i recti on  31 . 1  TV20  M in .  1 °  a  

Misal i gnment i n  β -d i rect i on  31 . 1  TV21  M in .  1 °  a  

a   More  s tri ng en t  severi t i es  or l im i tat i ons  to  be  defi ned  i n  the  re l evan t  s tandard  sheet  for  the  accessory.  

b   More  s tri ng en t  severi t i es  or l im i tat i ons  to  be  defi ned  by the  m anufactu rer's  decl arati on .  

c   Reserved  for fu rther s tudy.  
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An nex A 
(normative)  

 
Test cycle  el ectric  endu rance 

The fo l l owing  rem arks  appl y to  F igu re  A. 1 .  

The  test  curren t  i s  the  rated  curren t  In .  

Tm in  i s  equal  to  Table  8,  test  variable  TV4.  

Tm ax  i s  equal  to  Table  8 ,  test  variable  TV5.  

T1  i s  the  t im e  needed  to  reach  therm al  s tabi l i zat ion ,  bu t  not  l ess  than  0 , 5  h .  

The  con tact  tem perature  i s  m easured  by sensors  at  the  con tact  i n  the  cl imatic  cabinet.  

Tmin

Tmax

0,5 h 2 h 0,5  h T 1

In

1  cycle

 
IEC 

 

Fi g u re A. 1  – Test  cycl e for  el ectri c  en d u ran ce  
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An nex B  
( in formative)  

 
En vironmen tal  performance classes for vehi cl es  

I f  there  i s  no  other re levan t  standard ,  then  Table  B. 1  g i ves  the  severi t i es  for the  veh icles  i n  
Table  7  during  al l  operati ng  cond i t i ons.  

Tabl e  B . 1  – Severi t i es  for en vi ron m en tal  perform an ce cl asses for  veh i cl es  

Test  
Cl au se/ 

su bcl au se  
Test  

vari abl e  

M i n i m u m  severi ti es  

R  an d  T 

I P-rati ng  1 6  TV1  65  

Mati ng  cycl es  on  l oad  b   TV2a   

Mati ng  cycl es  off  l oad  b   TV2b   

I m pact  energ y  20  TV3  1  J  

M i n im um  operati ng  tem peratu re  20  TV4  –20  °C  

Maxim um  operati ng  temperatu re  27. 3  TV5  60  °C  

Vibrat i on  26. 2. 2  TV7  I SO 1 6750-3:201 2,  4. 1 . 2 . 4  

Shock 26. 2. 3  TV8  300  m s -2  

M i xed  gas  28. 4  TV9  4  

Dam p heat  wi thou t  freezi ng  28. 5  TV1 0a  5  

Dam p heat  wi th  freezi ng  28. 5  TV1 0b  5  

Dry heat  du rati on  29. 2  TV1 1  48  

Cold  du rat i on  29. 3  TV1 2  24  

Mati ng  force  29. 4  TV1 4  a  

Sal t  s tress  severi ty  l evel  30 . 2  TV1 5  4  

M i sal i gnm ent  sequences  31 . 1  TV1 6  M in .  1  a  

D i s tance  to  the  cen tre  of  rotat i on  31 . 1  TV1 7  M in .  1  mm  a  

M i sal i gnm ent  i n  Y-d i recti on  31 . 1  TV1 8  M in .  1  mm  a  

Misal i gnm ent  i n  Z-d i recti on  31 . 1  TV1 9  M in .  1  mm  a  

Misal i gnment  i n  α -d i rect i on  31 . 1  TV20  M in .  1 °  a  

Misal i gnment  i n  β -d i recti on  31 . 1  TV21  M in .  1 °  a  

a  More  s tri ng en t  severi t i es  or  l im i tat i ons  to  be  defi ned  i n  the  re l evan t  s tandard  for  the  accessory.  

b   Reserved  for fu rther s tudy.  
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An nex C  
( in formative)  

 
Exampl es for accessories  on  the market  

C.1  G eneral  

The accessory exam ples  i n  th is  annex show poss ible  so lu t ions  for  several  appl icati ons.  
Requ i rem ents  and  tests  m enti oned  i n  th is  s tandard  appl y also  to  des igns  i n  th is  annex.  

C.2  Accessory exampl e 1  

Table  C. 1  shows  param eters  and  Fi gure  C. 1  and  Figu re  C.2  show d im ensions  in  mm .  Figu re  
C. 3  shows  the  layou t  and  essential  d im ens ions  wi thou t  to lerances  for the  accessory 
exam ple  1 .  
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Tabl e  C. 1  – Param eters  for  accessory exam pl e 1  

Param eter (see  Cl au se 6)  Val u e  

Purpose  Stat i onary energy s torag e  system  for s tabi l i z i ng  the  g ri d ,  s tori ng  renewable  
energ y or provid i ng  e l ectri c  energ y i n  o ff-g ri d  l ocati ons.  

Accessory wi th  ded i cated  con tacts  for  power,  s i g nal i ng  and  data 
comm un icat i on .  

Deg ree  of  protecti on  
(m ated  cond i t i on )  

I P21  

Earth i ng  faci l i t i es  Yes  

Method  of  connecti ng  the  cabl e  Screw 

I n terl ocking  faci l i t i es  None  

Type  of  term inal s  Screw 

Type  of  conductors  S i ng le  wi re,  so l i d  and  s tranded  

Access ibi l i ty  to  l i ve  parts  I PXXB  

Locking  faci l i t i es  None  

Presence  of  shu tter(s)  Accessory wi thou t  shu tters  

Envi ronm ental  perform ance  
cl ass  

C  

Case  of  u se  6  

Maxim um  m ati ng  force  60  N  

Type  A and  B  

Mati ng  cycl es  accord i ng  to  
Clause  1 8  

1 00  

 

Fi g u re C. 1  – Layou t  of  accessory exam pl e  1  

IEC  
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Dimensions in millimetres 

 

Fi g u re C. 2  – Accessory exam pl e 1  Type A 

IEC  



 – 38  – IEC  TS 63066:201 7  © I EC  201 7  

Dimensions in millimetres 

 

Fi g u re C. 3  – Accessory exam pl e 1  Type B  

C.3  Accessory exampl e 2  

Table  C. 2  shows  param eters  and  Figure  C. 4  and  Fi gu re  C.5  show d im ensions  in  mm .   

Fi gu re  C. 6  shows  the  layou t  and  essen tial  d im ens ions  wi thout  to lerances  for  the  accessory 
exam ple  2.  

IEC  
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Tabl e  C. 2  – Param eters  for  accessory exam pl e 2  

Param eter (see Cl au se 6)  Val u e  

Purpose  Stat i onary energy s torag e  system  for  s tabi l i z i ng  the  g ri d ,  s tori ng  
renewabl e  energy or  provi d i ng  e l ectri c  energ y i n  off-g ri d  l ocat i ons .  

Accessory wi th  ded i cated  con tacts  for power on l y.  

Deg ree  of  protect i on  
(m ated  cond i t i on )  

I P21  

Earth i ng  faci l i t i es  Yes  

Method  of  connecti ng  the  cabl e  Screw 

I n terl ocking  faci l i t i es  None  

Type of  term inal s  Screw 

Type of  conductors  S i ng le  wi re,  so l i d  and  s tranded  

Accessibi l i ty  to  l i ve  parts  I PXXB  

Locking  faci l i t i es  None  

Presence  of  shu tter(s)  Accessory wi thou t  shu tters  

Envi ronm ental  perform ance  class  C  

Case  of  use  6  

Maxim um  m ati ng  force  35  N  

Type  A and  B  

Mati ng  cycl es  accord i ng  to   
Clause  1 8  

1 00  

 

 

Fi g u re C. 4  – Layou t  of  accessory exam pl e  2  

IEC  
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Dimensions in millimetres 

 

Fi g u re C. 5  – Accessory exam pl e 2  Type A 

IEC  
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Dimensions in millimetres 

 

Fi g u re C. 6  – Accessory exam pl e 2  Type B  

IEC  
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C.4  Accessory example 3  

Table  C. 3  shows  parameters  and  Figure  C. 7  shows  d im ens ions  i n  m m .  Fi gure  C.8  shows  
essen tial  d im ens ions  wi thou t  to lerances  for the  accessory exam ple  3 .  

Table  C.3  – Parameters  for  accessory example 3  

Parameter (see Clause 6)  Value  

Purpose  Energy s torag e  system  for  EVs .  

Accessory wi th  ded i cated  con tacts  for  power,  s i g nal i ng  
and  data com m un icati on .  

Deg ree  of  protect i on  
(m ated  cond i t i on )  

I P54  

Earth i ng  faci l i t i es  Yes  

Method  of  connecti ng  the  cabl e  Screw 

I n terl ocking  faci l i t i es  None  

Type  of  term inal s  Screw 

Type  of  conductors  S i ng le  wi re,  so l i d  and  s tranded  

Access ibi l i ty  to  l i ve  parts  Less  than  I PXXB  

Locking  faci l i t i es  None  

Presence  of  shu tter(s)  Accessory wi thou t  shu tters  

Envi ronm ental  perform ance  class  R,  T  and  O  

Case  of  u se  5  

Maxim um  m ating  force  400  N  

Type  A and  B  

Mati ng  cycl es  accord i ng  to  Clause  1 8  5  000  
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Dimensions in millimetres 

 

Fi g u re C. 7 – Accessory exam pl e 3  Type  A 
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Dimensions in millimetres 

 

Fi g u re C. 8 – Accessory exam pl e 3  Type  B  

C.5  Accessory exampl e 4  

Table  C.4  shows  param eters  and  Figure  C. 9  and  F igure  C. 1 0  show essen tial  d im ens ions  
wi thou t  to lerances  for  the  accessory exam ple  4.  

IEC  
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Tabl e  C. 4  – Param eters  for  accessory exam pl e 4  

Param eter (see Cl au se 6)  Val u e  

Purpose  Appl i cable  for  rem ovabl e  EV battery swap packs  

Deg ree  of  protect i on  
(m ated  cond i t i on )  

I P44  

Earth i ng  faci l i t i es  Earth i ng  pi n  

Method  of  connecti ng  the  cabl e  rewi rable  accessori es  

I n terl ocking  faci l i t i es  No  l ocki ng  

Type  of  term inal s  Com pression  type  term inal  

Type  of  conductors  S i ng le  wi re,  so l i d  and  s tranded  

Access ibi l i ty  to  l i ve  parts  Less  than  I PXXB  

Locking  faci l i t i es  None  

Presence  of  shu tter(s)  Accessory wi thou t  shu tters  

Envi ronm ental  perform ance  class  R  and  O  

Case  of  u se  4  

Maxim um  m ating  force  1 40  N  

Type  A and  B  

Mati ng  cycl es  accord i ng  to  Clause  1 8  5  000  

Dimensions in millimetres 

 

Fi g u re C. 9  – Drawi n g s  for accessory exam pl e 4  Type  A 
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Dimensions in millimetres 

 

Fi g u re C. 1 0  – Drawi n g s for  accessory exam pl e 4  Type B  

C.6  Accessory exampl e 5  

Table  C. 5  shows  param eters  and  F igure  C. 1 1  and  Fi gure  C. 1 2  show essen tial  d im ensions  
wi thout  to lerances  for  the  accessory exam ple  5.  

IEC  
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Tabl e  C. 5  – Param eters  for  accessory exam pl e 5  

Param eter (see Cl au se 6)  Val u e  

Purpose  Docking  connectors  

Deg ree  of  protect i on  
(m ated  cond i t i on )  

I P67  

Earth i ng  faci l i t i es  Accessori es  wi thou t  earth i ng  con tact  

Method  of  connecti ng  the  cabl e  Rewi rable  accessori es  

I n terl ocking  faci l i t i es  Accessori es  wi thou t  i n terl ock 

Type  of  term inal s  Com pression  type  term inal  

Type  of  conductors  H62  brass  

Access ibi l i ty  to  l i ve  parts  I PXXB  

Locking  faci l i t i es  Lockabl e  accessori es  

Presence  of  shu tter(s)  Accessory wi thou t  shu tters  

Envi ronm ental  perform ance  class  R,  T  and  O  

Case  of  u se  5  

Maxim um  m ating  force  300  N  

Type  A and  B  

Mati ng  cycl es  accord i ng  to  Clause  1 8  5  000  

Dimensions in millimetres 

 

Fi g u re C. 1 1  – Drawi n g s for  accessory exam pl e 5  Type  A 

IEC  
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Dimensions in millimetres 

 

Fi g u re C. 1 2  – Drawi n g s for  accessory exam pl e 5  Type B  

C.7 Accessory exampl e 6  

Table  C. 6  shows  param eters  and  Fi gure  C. 1 3  and  Fi gure  C.  1 4  show essential  d im ens ions  for  
the  accessory exam ple  6 .  

Tabl e  C. 6  – Param eters  for  accessory exam pl e 6  

Param eter (see Cl au se 6)  Val u e  

Purpose  Provide  e l ectri cal  connecti on  between  rem ovable  
energ y s torage  un i t  and  e l ectri cal  veh i cles  

Deg ree  of  protect i on  
(m ated  cond i t i on )  

I P67  

Earth i ng  faci l i t i es  Ground ing  m oun ti ng  screws  

Method  of  connecti ng  the  cabl e  Weld i ng  to  p i n  

I n terl ocking  faci l i t i es  Mechan ical  l ock 

Type  of  term inal s  P late  wi th  s i l ver  

Type  of  conductors  Copper  

Access ibi l i ty  to  l i ve  parts  I PXXB  

Locking  faci l i t i es  By the  spri ng  

Presence  of  shu tter(s)  Accessory wi thou t  shu tters  

Envi ronm ental  perform ance  class  R,  T  and  O  

Case  of  u se  5  

Maxim um  m ating  force  200  N  (m ati ng  on l y)  

Type  A and  B  

Mati ng  cycl es  accord i ng  to  Clause  1 8  5  000  
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Dimensions in millimetres 

 

 

Fi g u re C. 1 3  – Drawi n g s for  accessory exam pl e 6  Type A 

Dimensions in millimetres 

 

 

Fi g u re C.  1 4  – Drawi n g s  for accessory exam pl e  6  Type B  

  

IEC  

IEC  



 – 50  – IEC  TS 63066:201 7  © I EC  201 7  

Bibl iography 

IEC 60050-1 95,  International Electrotechnical Vocabulary – Part 195: Earthing and protection 
against electric shock 

I EC  60884-1 :2002,  Plugs and socket-outlets for household and similar purposes – Part 1: 
General requirements   
I EC  60884-1 :2002/AMD1 :2006  
IEC 60884-1 :2002/AMD2:201 3  

IEC 621 33,  Secondary cells and batteries containing alkaline or other non-acid electrolytes – 
Safety requirements for portable sealed secondary cells,  and for batteries made from them,  
for use in portable applications  

I SO 61 750-3:201 2,  Road vehicles – Environmental conditions and testing for electrical and 
electronic equipment – Part 3: Mechanical loads  

UN  Recom m endations  on  the  Transport  of  Dangerous  Goods.  Manual  of  Tests  and  Cri teria  
(Fourth  revised  ed . ) ,  New York and  Geneva:  Un i ted  Nati ons ,  2002,  I SBN  92-1 -1 39087-7,  
ST/SG/AC. 1 0/1 1 /Rev.4  

 

____________ 

http://www.unece.org/trans/danger/publi/manual/Rev4/ManRev4-files_e.html
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/92-1-139087-7




 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

INTERNATIONAL 

ELECTROTECHNICAL 

COMMISSION 

 

3,  rue de Varembé 

PO Box 1 31  

CH-1 21 1  Geneva 20 

Switzerland 

 

Tel:  + 41  22 91 9 02 1 1  

Fax:  +  41  22 91 9 03 00 

info@iec.ch  

www. iec.ch  


