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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
PLUGS, SOCKET-OUTLETS AND SHIP COUPLERS FOR  

HIGH-VOLTAGE SHORE CONNECTION (HVSC) SYSTEMS –  
 

Part 1:  General requirements 
 

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

all national elec trotechnical committees  ( IEC National Committees ) . The objec t of  IEC is  to promote 
international co-operation on all questions concerning standardization in the electrical and electronic f ields.  To  
this  end and in addit ion to other  activities, IEC publishes International Standards, Techni ca l  S pe c if i cat i ons ,  
Technical Repor ts , Public ly  A vailable Spec if ications  (PA S)  and Guides  (hereaf ter  ref er red to as  " IEC 
Publication(s)") . Their  preparation is entrusted to technical committees; any IEC National Committee intereste d 
in the subject dealt with may  participate in this preparat ory  w ork .  In t ern at i on al ,  go vern me nt al  a n d n on -
governmental organizations liaising with the IEC also par ticipate in this preparation. IEC collabo rat es  c l o sel y  
w ith the International Organization for Standardization (ISO) in accordance w i t h co nd i t i o ns  d et ermi n e d b y  
agreement between the tw o organizations. 

2)  The f ormal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committ ee  h as  r ep resen ta ti o n f ro m a l l  
interested IEC National Committees.  

3)  IEC Publications have the form of recommendations for international use and are accep te d b y  IEC Na t i o n a l  
Committees  in that sense. While all reasonable efforts are made to ensure that the tech ni cal  c on te nt  of  IEC 
Publications is accurate, IEC cannot be held responsi b l e f o r  t he  w a y  i n  w h i ch t h ey  a re u se d o r  f o r  a ny  
mis interpretation by any end user. 

4)  In order  to promote international uniformity, IEC National Committees undertake t o  a pp l y  IEC Pu b l i c a ti o ns  
transparently to the maximum extent possible in their national and r eg io na l  p ub l ica ti o ns .  A ny  d i verg en ce 
betw een any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5)  IEC itself does not provide any attestation of conformity. Independent cer tif ication bodies pro v id e c onf o rmi ty  
assessment services and, in some areas, access to IEC marks  of conformity. IEC is  not  r esp ons i b l e f o r  a ny  
services carried out by independent cert if ication bodies. 

6)  A ll users should ensure that they have the latest edition of this publication. 

7)  No liability  shall attach to IEC or  its  directors, employees, servants or agents including individual e xpe r ts  a n d 
members  of its technical committees and IEC National Committees for any personal injury, proper ty damage o r  
other  damage of any nature whatsoever, whether direct or indirect, or for  c os ts  ( i nc l ud i ng  l e ga l  f ees )  a n d 
expenses arising out of the publication, use of, or rel i a nce u p on , t h is  IEC Pu b l i c a t i on  o r  a ny  o t he r  IEC 
Publications.  

8)  A ttention is drawn to the Normative references cited in this publication. Use of the referenced p ub l i cat i ons  i s  
indispensable for the correct application of this publication. 

9)  A ttention is drawn to the possibility that some of the elements of this IEC Publicatio n ma y  be  t he  su bj ec t  of  
patent rights. IEC shall not be held responsible for identifying any or all such patent r ights. 

Internat ional Standard IEC 62613-1 has been prepared by  subcommittee 23H: Plugs, soc ke t -
out lets  and couplers  for industrial and s imilar applicat ions, and for el ec t r i c  veh i c l es ,  o f  IE C 
technical committee 23:  Elec trical accessories . 

This  second edit ion cancels  and replaces the firs t  edit ion published in 2011.  This  edit ion 
const itutes  a technical revis ion. 

This  edit ion inc ludes the fol lowing s ignificant technical changes with respect t o  t he  p revi ous  
edit ion:  

a) ex tens ion of the scope to an unlimited number of pi lot  contacts (previous ly  l imited to 3);  

b) update of the Figures and delet ion of their embedded tex ts ; 

c ) insert ion of tables  of keys whenever required by  the Figures.  
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The tex t  of this  Internat ional Standard is  based on the fol lowing documents : 

CDV  Repor t on voting 

23H/411/CDV 23H/442A/RVC 

 
Full informat ion on the vot ing for the approval of this  Internat ional Standard  c an  be  found  i n  
the report  on vot ing indicated in the above table.  

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

In this  s tandard,  the fol lowing print  types are used:  

• requirements  proper:  in roman type;  

• tes t  spec ifications:  in i tal ic type;  

• notes :  in smaller roman type.  

A l is t  of al l  the parts  in the IEC 62613 series ,  under the general t i t le Plugs, socket-outlets and  
ship couplers  for high-voltage shore connection (HVSC) sys tems,  c an  be  found  on  t he  IE C 
webs ite.  

Future s tandards in this  series wil l  carry  the new general t i t le as  c ited above.  Tit les  of ex is t ing 
s tandards in this  series wil l  be updated at  the t ime of the next  edit ion.  

The commit tee has dec ided that  the contents of this  document  wil l  remain unchanged unt i l the 
s tabil i ty date indicated on the IEC webs ite under "ht tp: //webstore.iec.ch" in the data related t o  
the spec ific  document. At  this  date, the document wil l be  

• reconfirmed,  

• withdrawn,  
• replaced by  a revised edit ion,  or 

• amended.  

 

A bi l ingual vers ion of this  publication may be issued at  a later date.  
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INTRODUCTION 

This  part  of IEC 62613 has been primari ly  writ ten to address the needs of IEC/IE E E  80005 -1  
in terms of plugs,  socket-out lets ,  ship connectors  and ship inlets  (hereafter referred to as  
"accessories"), to deliver elec t rical power to ships  in ports .  The purpose of IEC/IEEE 80005 -1  
is  to define requirements  that  al low compliant  ships  to connect  to compliant  high-voltage 
shore power supplies  through a compat ible shore-to-ship connection.  

These ships  are described in IEC/IEEE 80005-1.   

Ships  that  do not  require connect ing with s tandardized high-voltage shore power supp l i es  as  
above may use accessories that  are not  covered by  the s tandard sheets of IEC 62613 -2 ,  bu t  
they may find it  imposs ible to connect to these shore supplies . 

Low-voltage plugs,  socket-outlets, ship connectors and ship inlets used for the connec t i on o f  
certain ship types to low-voltage shore power supplies  can be found in IEC 60309 (al l  parts ).  
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PLUGS, SOCKET-OUTLETS AND SHIP COUPLERS FOR  
HIGH-VOLTAGE SHORE CONNECTION (HVSC) SYSTEMS –  

 
Part 1:  General requirements 

 
 
 

1 Scope 

This  part  of IEC 62613 applies  to accessories with 

• three phases and earth with pi lot  contac ts ,  

• one pole for neutral.  

These accessories have rated currents  not  exceeding 500 A and rated operat ing voltages  no t  
exceeding 12 kV 50/60 Hz.  

NOTE 1 In some countries, the term "ground" is used instead of "earth". 

These accessories are primari ly  intended for use outdoors ,  in a seawater environment ,  for the  
shore supply  of ships  (ship-to-shore connection), in an ambient  temperature within t he  range  
of −25 °C to +45 °C.  

NOTE 2 In some countries, other ambient temperatures prevail and are considered. 

These accessories  are not  intended for use in hazardous areas.  In such locat ions where 
spec ial conditions prevail,  addit ional requirements  can be necessary. 

These accessories are intended to be connected to cables  of copper or copper al loy  only .  

Socket-outlets or ship inlets  incorporated in or fixed to elec t r i c al  equ i pm en t  a re  w i t h i n  t he  
scope of this  document . 

2 Normative references 

The fol lowing documents  are referred to in the tex t  in such a way that  some or al l  of their 
content  const itutes  requirements  of this  document .  For dated references,  only  the edit ion 
c ited applies . For undated references,  the lates t edit ion of the referenced document (inc luding 
any amendments) applies . 

IEC 60068-2-75,  Environmental tes ting – Part  2-75:  Tests – Test  Eh:  Hammer tes ts  

IEC 60092 (al l  parts ),  Elec trical ins tallations in ships  

IEC 60092-354,  Elec t rical ins tal lat ions in ships  – Part  354:  Single- and three-core power 
cab les  with extruded solid insulat ion for rated voltages 6 k V (Um = 7,2 k V) up to 30 k V 
(Um = 36 k V) 

IEC 60112,  Method for the determinat ion of  the proof  and the comparat ive t rack ing indic es o f  
solid insulat ing materials 

IEC 60228,  Conductors  of  insulated cables 

IEC 60269-1,  Low-voltage fuses – Part  1:  General requirements  
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IEC 60269-2,  Low-voltage fuses – Part  2:  Supplementary requirements  f o r  f us es f o r  us e  b y  
authorized persons (fuses mainly for industrial applicat ion) – Examples of  s tandardized 
sys tems of  fuses A to K 

IEC 60502-4:2010,  Power cab les  with extruded insulat ion and their accessories  for rated 
voltages f rom 1 k V (Um = 1,2 k V) up to 30 k V (Um = 36 k V) – Par t  4 :  T es t  requ i rem en t s  on  
accessories for cab les with rated voltages f rom 6 k V (Um = 7,2 k V) up to 30 k V (Um = 36 k V) 

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

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

IEC 60695-2-11,  Fire hazard tes t ing – Part  2-11:  Glowing/hot-wire based tes t  methods – 
Glow-wire f lammab ili ty tes t method for end-products (GWEPT) 

IEC 60695-10-2,  Fire hazard tes t ing – Part  10-2:  Abnormal heat  – Ball pressure tes t method 

IEC 62262,  Degrees of  protec t ion provided by enc losures for elec t rical equipment  agains t  
external mechanical impacts (IK code) 

IEC 62271-1,  High-voltage switchgear and controlgear – Part  1:  Common s pec i f i ca t i ons  f o r  
alternat ing current  switchgear and controlgear 

ASTM B117-1985,  Standard prac t ice for operat ing salt spray (fog) apparatus  

IEEE 1580,  IEEE Recommended Practice for Marine Cab le for Use on Shipboard and Fixed or  
Float ing Fac il it ies 

3 Terms and definitions 

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

ISO and IEC maintain terminological databases for use in s tandardizat ion at  the fol lowing 
addresses:   

• IEC Elec tropedia: available at  ht tp: //www.elec tropedia.org/  
• ISO Online browsing plat form: available at  ht tp: / /www. iso.org/obp 

NOTE Where the terms "voltage" and "current"  are used, they imply the alternating current (AC) root mean square 
(RMS)  values. 

3.1  
accessory  
plugs,  socket-outlets, ship connectors and ship inlets 

Note 1 to entry: The application of accessories is  shown in Figure 1. 

3.1.1  
socke t-outle t 
part  intended to be ins tal led with the fixed wiring or incorporated in equipment  

Note 1 to entry: A  socket-outlet may  also be incorporated in the output circuit of an isolating transformer. 

3.1.2  
plug 
part  intended to be at tached direc tly to one flex ible cable 
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3.2  
ship couple r 
means enabling the connect ion at  wil l  of a flex ible cable to the ship,  and cons is ting  o f  a  s h i p  
connector and ship inlet  

3.2.1  
ship connector 
part  intended to be at tached to one flex ible cable connected to the supply  

3.2.2  
ship inle t 
part  incorporated in,  or fixed to,  the ship 

 

Key  

A  Plug and socket-outlet 

B Socket-outlet 

C Plug 

D Ship coupler 

E Ship connector 

F Ship inlet  

Figure  1 – Diagram show ing the  use  of the  accessories 

3.3  
inte rlock 
device,  either elec t rical and/or mechanical,  which prevents  the contac ts  of a plug from 
becoming l ive before it  is  in proper engagement with a socket -out let ,  and which either 
prevents  the plug or the ship connector from being withdrawn while i ts  contac ts  are l ive or 
makes the contac ts  dead and earthed before separat ion 
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3.4  
re ta ining device 
mechanical arrangement which holds a plug or ship connector in pos it ion when it  is  i n  p rope r  
engagement,  and prevents  its  unintent ional withdrawal 

3.5  
cap 
part  separated or at tached,  which can be used to provide the degree of protec t ion of a plug o r  
ship inlet  when it  is  not  engaged with a socket -outlet  or ship connector 

3.6  
l id 
means to ensure the degree of protec t ion on a socket -outlet or a ship connector 

3.7  
insula tion voltage 
voltage ass igned to the accessory  by  the manufacturer and to which dielec t ric  tes ts ,  
c learances and creepage dis tances refer 

3.8  
ra ted current 
current  ass igned to the accessory by  the manufacturer 

3.9  
ra ted operating voltage 
nominal voltage of the supply  for which the accessory is  intended to be used 

3.10  
conditional short-circuit current 
prospect ive current  that  an accessory,  protected by  a spec ified short -circuit  protective device ,  
can sat is fac tori ly  withs tand for the total operat ing t ime of that  device under spec ified 
condit ions of use and behaviour 

Note 1 to entry: This  definit ion differs from definit ion 441-17-20 o f  IEC 6 0 0 5 0 -44 1: 198 4 b y  b ro ad en i ng t h e 
concept of cur rent-limit ing device to a short-circuit protective device, the function of which is  not onl y  t o l i mi t  t h e 
cur rent. 

3.11  
l ive   
a conductor or c ircuit  is l ive when a difference of potent ial ex is ts between it  and earth 

[SOURCE: IEC 60092-101:1994,  1.3.14]  

3.12  
clamping unit 
part  of a terminal necessary  for the c lamping and the elec t rical connect ion of the conductor 

3.13  
te rminal 
conduct ive part  provided for the connect ion of a conductor to an accessory 

3.14  
pi l lar te rminal  
<pilot  conductor> terminal in which the conductor is  inserted into a hole or cavity ,  whe re  i t  i s  
c lamped under the shank of the screw or screws  

Note 1 to entry: The c lamping pressure can be a p pl i ed  d i rec t ly  b y  t h e s han k  of  t h e sc r ew  o r  t h rou gh  a n 
intermediate clamping member to which pressure is applied by the shank of the screw (see Figure 2). 
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Figure  2 – Pi l lar te rminals 

3.15  
screw  te rminal 
<pilot  conductor> terminal in which the conductor is  c lamped under the head of the screw  

Note 1 to entry : The c lamping pressure can be applied direc tly  by  the head of  the sc rew  or  through an 
intermediate part, such as a washer, c lamping plate or anti-spread device (see Figure 3). 

 

Figure  3 – Screw  te rminals 

3.16  
stud te rminal   
<pilot  conductor> terminal in which the conductor is  c lamped under a nut   

Note 1 to entry : The c lamping pressure can be applied direc tly  by  a suitably  shaped nut or  through an 
intermediate part, such as a washer, c lamping plate or anti-spread device (see Figure 4). 

 

Figure  4 – Stud te rminals 

3.17  
saddle  te rminal 
<pilot  conductor> terminal in which the conductor is  c lamped under a saddle by  means o f  t wo  
or more screws or nuts   

SEE: Figure 5.  
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Figure  5 – Saddle te rminals 

3.18  
lug te rminal 
screw terminal or s tud terminal, des igned for c lamping a cable lug or bar by  means of a screw 
or nut   

SEE: Figure 6.  

 

Figure  6 – Lug te rminals 

3.19  
crimping te rminal 
terminal in which the conductor is  c rimped by means of an adequate tool 

3.20  
soldering te rminal 
terminal in which the conductor is  soldered 

3.21  
mantle te rminal   
<earth conductor> terminal in which the conductor is  c lamped agains t the base o f  a  s l o t  i n  a  
threaded s tud by  means of a nut   

Note 1 to entry: The conductor is clamped against the base of the s lot by a suitably shaped washer under the nut, 
by  a central peg if the nut is  a cap nut, or by equally effective means for transmitting the pressure from t h e n u t t o  
the conductor within the slot (see Figure 7). 
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Figure  7 – Mantle te rminals 

3.22  
non-rew ireable accessory 
accessory so constructed that  the cable or wiring cannot  be sepa ra t ed  f rom  t he  ac c es s o ry  
without  mak ing it  permanent ly useless 

3.23  
fie ld-rewireable accessory 
accessory  so construc ted that  i t  can be rewired by  sk i l led personnel as  qualified by  the 
manufacturer 

3.24  
non-fie ld-rewireable accessory 
accessory  so construc ted that  i t  can only  be rewired by  the manufacturer's  authorised 
personnel 

3.25  
user-se rviceable accessory 
accessory so constructed that  parts  can be replaced us ing commonly available tools  

3.26  
non-user-se rviceable accessory  
accessory so constructed that  parts  can only  be replaced by the manufac t u re r 's  au t ho r i sed  
personnel 

3.27  
(e lectrically) ski l led person  
person with relevant  educat ion and experience to enable him or her to percei ve  r i s k s  and  t o  
avoid hazards which elec t ricity can create 

[SOURCE: IEC 60050-826:2004,  826-18-01]  

3.28  
(e lectrically) instructed person  
person adequately  advised or supervised by  elec t rical ly sk il led persons to enab l e  h i m  o r  he r  
to perceive risks  and to avoid hazards which elec t ricity can create 

[SOURCE: IEC 60050-826:2004,  826-18-02]  
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4 General 

4.1 General requirements 

Accessories shall be supplied with al l  the necessary ins tructions from the  m anu fac t u re r ,  fo r  
example on ins tal lat ion,  assembling,  wiring,  commiss ioning,  inspect ion,  prevent ive 
maintenance,  replacement  of consumable parts ,  etc . ,  inc luding the levels  of abil i ty  of the 
personnel to perform such operat ions. 

Accessories shall be so des igned and constructed that  in norm a l  us e  t he i r  pe r fo rm anc e  i s  
rel iable and without  danger to the user or the surroundings. 

Accessories  construc ted in accordance with this  document  shall be suitable for the 
environment  condit ions in the space(s) where they are intended to operate.  Accessories  
located on ships  shall comply with the applicable part (s ) of IEC 60092.  

Unless otherwise s tated, the normal use environment  in which the accessories complying with 
this  document  are normally  used is  pollut ion degree 3 according to IEC 60664-1.  

Accessories shall comply with the applicable requirements of IEC 60502-4.  

Accessories  shall be wired,  ins tal led,  commiss ioned,  maintained and used by  elec t rical ly  
ins t ruc ted or sk i l led personnel. 

HVSC systems do not  al low in-l ine connect ions unless a spec ific piece of equ i pem en t  m ade  
for that  purpose is  used.  It  shall not  be poss ible to connect  a plug into a ship connector 
(see 8.4).  

4.2 General notes on tests 

4.2.1 Tests  according to this  document  are type tes ts .  If a part  of an accessory  has 
previous ly  passed tes ts  for a given degree of severity ,  the relevant  type tes ts  shall not  be 
repeated if the severity  is  not  greater.  

4.2.2 Unless otherwise spec ified, the samples are tes ted as  delivered  and  unde r  no rm a l  
condit ions of use,  at  an ambient  temperature of (20 ± 5) °C;  the tes ts  are made at  rated 
frequency.  

4.2.3 Unless otherwise spec ified, the tes ts  are carried out  in the o rde r  o f  t he  c l aus es  o r  
subc lauses of this  document . 

4.2.4 Three samples are subjec ted to al l  the tes ts . For the tes ts of 11.1.4,  for t he  t es t s  o f  
19.6 and 19.7,  and for the tes ts  of Clause 27,  a new set  of three samples can be used,  i f 
necessary . 

4.2.5 Accessories  are deemed to comply  with this  document  i f no sample fai ls  in the 
complete series  of appropriate tes ts .  If one sample fai ls  in a tes t ,  that  tes t  and those 
preceding which can have influenced the tes t  result  are repeated on another set  of three 
samples,  al l  of which shall then pass the repeated tes ts. 

NOTE In general, only the test that caused the failure will be repeated, unless the sample fails in one of the tes ts  
of  Clause 21 in which case the tests are repeated from that of Clause 20 onwards. 

The applicant can submit, together with the f irst set of samples, the additional set, which could be necessary if  one 
sample f ails. The testing s tation will then, without further  request, test the addit ional samples and will reject only  if  
a f ur ther  failure occurs. If  the additional set of samples is not submitted at the same time, the failure of one sample 
w ill entail a rejection. 
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4.2.6 When the tes ts are carried out  with conductors , unless otherwise spec ified, they shall 
be copper and comply  with IEC 60228,  that  is ,  flex ible (c lass 5).  Accessories according to this 
document  are intended to be connected to cables  with plain or metal coated copper 
conductors . 

5 Standard ratings  

Maximum voltages and currents  for accessories' s tandard rat ings are 

− 7,2 kV,  350 A,   

− 12 kV,  350 A,   

− 12 kV,  500 A,   

− s ingle-pole,  7,2 kV, 250 A,  

− pi lot  contac ts:  10 A 250 V AC /  1 A 300 V DC or  
10 A 50 V AC /  1 A 120 V DC. 

6 Classification 

6.1 Accessories are c lassified according to their purpose:   

• plugs,   

• socket-outlets,  

• ship connectors,   

• ship inlets . 

6.2 Accessories are c lassified according to their rewirabil i ty: 

• non-rewirable accessories,   

• field-rewirable accessories , 

• non-field-rewirable accessories.  

6.3 Accessories are c lassified according to their serviceabil ity : 

• user-serviceable accessories, 

• non-user-serviceable accessories. 

6.4 Accessories are c lassified according to their condit ional short -circuit  current wi t hs t and  
capac ity: 

• accessories with a short -c ircuit  withstand current  of 16 kA RMS/1 s ,  

• accessories with a short -c ircuit  withstand current  of 25 kA RMS/1 s .  

7 Marking 

7.1 Accessories shall be marked with 

• rated current ,  in amperes ;  

• rated operat ing voltage,  in k i lovolts ; 

• rated short -t ime withstand current  (Ik/s); 

• rated short -c ircuit current  peak withstand capac ity; 

• range of conductor s izes accepted by  terminals;  
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• the IP rat ing according to IEC 60529 (IP66H or IP66/ IP67H);  

• either the name or t rademark  of the manufacturer or of the respons ible vendor;  

• type reference,  which may be a catalogue number;  

• DO NOT DISCONNECT WHILE ENERGIZED. 

NOTE Optionally, the insulation voltage can be marked. 

The nameplates  shall be legible during normal service.  

Compliance is  checked by inspection.  

7.2 When symbols  are used,  they shall be as  fol lows:  

A  ............................................   ampere  

kV ............................................   k i lovolt   

Hz ............................................   hertz   

 ............................................   alternat ing current  IEC 60417-5032 (2002-10) 

 ............................................   protec t ive earth IEC 60417-5019 (2006-08) 

IP66H or IP66/ IP67H IPXX degree of protec t ion according to IEC 60529 

NOTE The marked degree of protection on accessories is only valid when in engagement with a comp l eme n ta ry  
accessory or with an attached cap, if  any. 

Compliance is  checked by inspection.  

7.3 For socket-out lets  and ship inlets, the mark ing for rated current ,  na t u re  o f  s upp l y ,  i f  
necessary , and either the name or t rademark  of the manufacturer or the res pons i b l e  vendo r  
shall be on the main part ,  on the outs ide of the enc losure,  or on t he  l i d ,  i f  any ,  i f  t he  l a t t e r  
cannot  be removed without  the aid of a tool.  

Except  for flush-type socket-outlets and ship inlets,  these mark ings shall be eas ily  discernible  
when the accessory is  mounted and wired as  in normal use,  i f  nec es s a ry  a f t e r  i t  has  been  
removed from the enc losure.  The mark ing,  i f any,  for the insulat ion voltage shall be on the 
main part ;  i t  shall not  be vis ible when the accessory is  mounted and wired as  in normal use.  

The mark ing for rated operat ing voltage,  the type reference,  and the symbol for degree of 
protec t ion shall be on a place which is  vis ible after ins tal lat ion of the accessory ,  on the 
outs ide of the enc losure or on the l id,  i f any,  i f the lat ter cannot  be removed without  the a i d  o f  
a tool.  

W ith the except ion of the type reference,  these mark ings shall be eas ily  discernible when  t he  
accessory is  mounted and wired as  in normal use.  

Compliance is  checked by inspection.  

NOTE The term "main part" of a socket-outlet or a ship inlet means the par t c ar ry i n g t h e co nt ac t s . Th e t yp e 
ref erence can be marked on the main par t. 

The mark ing for rated current ,  nature of supply ,  rated operat ing voltage and the name or 
t rademark  of the manufacturer or the respons ible vendor,  may be repeated on the l id,  i f any.  
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7.4 For plugs and ship connectors, the mark ing spec ified in 7.1,  except for the mark ing fo r  
insulat ion voltage,  i f any,  shall be eas ily  discernible when the ac c es s o ry  i s  w i red  ready  fo r  
use.  

The mark ing for insulat ion voltage,  i f any,  shall be on the main part ;  i t  shall not  be vis ible 
when the accessory is  mounted and wired as  in normal use.  

NOTE 1 The term "ready for use" does not imply  that the plug o r  sh ip  co nn ec t or  i s  i n  e n ga ge men t w i t h i t s  
complementary accessory. 

NOTE 2 The term "main part"  of a plug or a ship connector means the part car rying the contacts. 

Compliance is  checked by inspection.  

7.5 For rewirable accessories,  the contac ts shall be indicated by  the symbols 

• L1,  L2,  L3,  or 1,  2,  3 for the three-phase accessories,  
• N for neutral (for s ingle-pole neutral accessories), 

•  for protec t ive earth,  

• P1,  P2,  P3,  etc .  for the pi lot  contac ts , i f any.  

These symbols  shall be placed c lose to the relevant  terminals ; t hey  s ha l l no t  be  p l ac ed  on  
screws,  removable washers  or other removable parts .  

NOTE The f igures used with the letters can be written as an index.  

Compliance is  checked by inspection.  

7.6 Mark ing shall be indelible and eas ily  legible. 

Compliance is  checked by inspection and by the fol lowing tes t : 

Af ter the humidity t reatment of  18.4,  the mark ing is  rubbed by hand fo r  15  s  wi t h  a  p i ec e  o f  
c loth soaked in water and again for 15 s  with a piece of  c loth soaked in petroleum spiri t. 

NOTE 1 The petroleum spirit used can consist of a solvent hexane with an aroma ti c  co nt en t o f  ma x i mu m 0 ,1  
volume percentage, a kauributanol value of approximately 29, an initial boiling point of approximately 65 °C,  a  d ry  
point of approximately 69 °C and a density of approximately 0,68 g/cm3. 

Spec ial at tention is  paid to the mark ing of  the name or t rademark  of  the manuf ac tu re r  o r  t he  
respons ib le vendor and to that  of  the nature of  supply,  i f  any.  

NOTE 2 A  special test for checking the indelibility of these markings and the combination of pressu re s ens i t i ve 
label and the surface on which it  is applied is under consideration. IECNORM.C
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7.7 For terminals , the connection and disconnection procedures shall be ind i c a t ed  on  t he  
product ,  on the smalles t package unit  or on the manufacturer's  documentation. 

8 Dimensions 

8.1 Accessories shall comply with the appropriate s tandard sheets, i f any.  When s tanda rd  
sheets  do not  ex is t ,  accessories shall comply with the manufacturer's spec ifications. 

8.2 It  shall not  be poss ible to engage plugs or ship connectors  with socket-outlets o r  s h i p  
inlets  having different  voltages,  or different  current  rat ings,  or having c on t ac t  c om b ina t i ons 
al lowing improper connect ion. 

In addit ion,  the des ign shall be such that  improper connections shall not  be poss ible bet ween  
the protec t ive earth and/or pi lot  plug contac t  and a l ive socket -outlet  c on tac t ,  o r  a  l i ve  p l ug  
contac t  and the protec t ive earth and/or pi lot  socket-out let contact.  

Compliance is  checked by inspection.  

8.3 It  shall not  be poss ible to make s ingle-pole connect ions between mult i-pole plugs  and  
socket-outlets or ship connectors , or between ship inlets  and ship connectors . It  s ha l l  no t  be  
poss ible to make s ingle-pole connections between s ingle-pole and mult i-pole accessories . 

Improper connect ions inc lude s ingle-pole connect ions and other  c onnec t i ons wh i c h  do  no t  
comply  with the requirements for protec t ion agains t elec tric shock.  

Compliance is  checked by inspection.  

8.4 It  shall not  be poss ible to engage plugs into ship connectors ,  as  in-l ine cable 
connect ions (cable couplers) are not  al lowed by the applicat ion. 

Compliance is  checked by inspection and tes t .  

9 Protection against e lectric shock 

9.1 Accessories shall be so des igned that  l ive parts  of socket-outlets and ship connectors, 
when they are wired as  in normal use,  and l ive parts  of plugs and ship inlets , when they are in  
part ial or complete engagement with the complementary  accessories ,  are not  access ible 
(IP2X according to IEC 60529).  

Pilot  contacts can be accessible i f used at  an ex tra low voltage.  

NOTE The neutral contact and pilot contacts of socket-outlets and ship connectors are deemed to be l i ve  p ar t s . 
Pilot contacts are deemed not to be live parts if  used at extra low voltage. 

In addit ion,  i t  shall not  be poss ible to make contact between a contac t  of a plug  o r  s h i p  i n l e t  
and a contac t  of a socket-outlet or ship connector while any contact  is  access ible. 

Compliance is  checked by inspection and,  i f  necessary,  by a tes t  on the  s am p l e  wi red  as  i n  
normal use.  

The s tandard tes t  f inger shown in Figure 8 is  applied in every poss ible pos ition,  an e l ec t r ic al  
indicator, with a voltage not  less  than 40 V,  being used to show contac t with the relevant  part .  

9.2 Accessories shall be so des igned that  

a) when insert ing the three-phase plug or ship connector  
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− the protec t ive earth contac t  shall be made before the phase contac ts, 

− the pi lot  contac t  shall be made after the phase contac ts. 

b) when withdrawing the three-phase plug or ship connector  
− the pi lot  contac t  shall break before the phase contac ts, 

− the phase contac ts  shall break before the protec t ive earth contac t . 

dimens ions in millimetres 

 
Key  

E Handle 

F Stop plate 

G Insulating material 

H Cy lindr ical 

J Spher ical 

K Chamf er  all edges 

L V iew  on back side 

1 Par t 1 

2 Par t 2 

3 Par t 3 

Tolerances on dimensions without specif ic tolerance: 
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On angles 
On linear d imensions 

up to 25 mm over  25 mm 

−
°

10
0  

 −0 05
0
,

   ±0,2 

Mater ial of f inger: for example, heat-treated steel. 

Both joints of this f inger may be bent through an angle of 90° 0+1
0   but in one and the same direction only. 

Us ing the pin and groove solution is only one of the possible approaches in order to limit the bending angle to 90° . 
For  this  reason, dimensions and tolerances of these details are not given in the drawing. The actual design shou l d 
ensure a 90° bending angle with a 0° to +10° tolerance. 

Figure  8 – Standard test finger 

10 Provisions for protective earthing 

10.1 Accessories shall be provided with an earthing terminal and contac t .  

Earthing contac ts shall be direc t ly and rel iably  connected to the earthing terminals .  

Compliance is  checked by inspection.  

NOTE Single-pole neutral accessories do not have a protective earthing contact. 

10.2 Accessible metal parts of 3P+E accessories  with protective earthing contact  which can 
become l ive in the event  of an insulat ion fault  shall be rel iably  connected to the internal 
protec t ive earthing terminal(s) by  construct ion. 

NOTE 1 For  the purposes of this requirement, screws for f ixing bases, covers and the like are not deeme d  t o b e  
accessible parts which can become live in the event of an insulation fault.  

If  accessible metal parts are screened from live parts by metal parts which are connected to a protective e ar t hi ng  
terminal or protective earthing contact, or if  they are separated from live parts by double insulation  o r  r ei nf orce d 
insulation, they are not, for the purpose of this requirement, regarded as likely to become live i n  t he  e ven t o f  a n 
insulation fault. 

Compliance is  checked by inspection and by the fol lowing tes t : 

A current  of  25 A derived f rom an AC source having a no-load voltage not  exceed i ng  12  V  i s  
passed between the protec t ive earthing terminal and each of  the ac c es s i b le  m e t a l  pa r t s  i n  
turn.  

The voltage drop between the protec t ive earthing terminal and the ac c es s ib l e  m e t a l pa r t  i s  
measured,  and the res is tance calculated f rom the current  and this  voltage drop.  

In no case shall the res is tance exceed 0,05 Ω .  

NOTE 2 Care is  taken that the contact resistance between the t ip of the measur i n g p ro be  a nd t h e me t a l  p ar t  
under  test does not inf luence the test results. 

10.3 Earthing contac ts shall be capable of carry ing a current  not  less  than t he  c apac i t y  o f  
the protec t ive earthing conductor of the cable without  overheat ing.  

Compliance is  checked by the tes t  of  Clause 21.  
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10.4 Earthing contac ts shall be shrouded or guarded by  the hous ing  o f  t he  ac c es s o ry  s o  
that  they are protec ted agains t  accidental mechanical damage.  

Compliance is  checked by inspection.  

NOTE This  requirement precludes the use of s ide protective  earthing contacts. 

11 Terminals and terminations 

11.1 Common requirements for te rminals and te rminations 

11.1.1 Accessories with three phases and earth with pi lot  contacts and accessories with one 
pole for neutral shall be provided with terminals . 

Plug and ship connector terminals  shall accept  flex ible conductors  (IEC 60228,  c lass 5).  

Socket-out let  and ship inlet  terminals  shall accept  both s t randed and flex ible conductors  
(IEC 60228,  c lass  2 and c lass  5).  

11.1.2 Parts  of terminals  shall be of a metal having,  under condit ions occurring in the 
equipment ,  mechanical s t rength, elec trical conductivity and res is tance to corros ion adequa t e  
to intended use.  

Examples of suitable metals,  when used within a permiss ible tempera tu re  range  and  unde r  
normal condit ions of chemical pollut ion, are 

– copper;  
– an al loy  containing at  least 58 % copper for parts  that  are work ed  c o l d  o r  a t  l eas t  50  %  

copper for other parts ;  
– s tainless  s teel containing at  least  13 % chromium and not  more than 0,09 % carbon.  

Compliance is  checked by inspection and,  i f  necessary,  by chemical analys is. 

11.1.3 If the body of a protec t ive earthing terminal is  not  part  of the metal frame or hous i ng  
of the accessory , the body shall be of material as  spec ified in 11.1.2 for parts  of term i na l s .  I f  
the body is  part  of the metal frame or hous ing,  the c lamping means  s ha l l  be  o f  s uc h  m e t a l  
material.  

If the body of a protec t ive earthing terminal is  part  of a frame or hous ing made  o f  a l um i n i um  
or aluminium alloy ,  precaut ions shall be taken to avoid the risk  of elec t roly t ic  corros ion 
result ing from contac t between copper and aluminium or i ts  al loys . 

NOTE The requirement regarding the avoidance of the r isk of corrosion does not preclude the use of adeq ua te ly  
coated metal screws or nuts. 

Compliance is  checked by inspection and,  i f  necessary,  by chemical analys is. 

11.1.4 Terminals  shall be properly  fixed to the accessory  and shall not  loosen when 
connect ing and disconnecting the conductors. 

Clamping means shall not  serve to fix  any other component .  

Covering terminals  with a sealing compound or self-hardening res ins  without othe r  m eans  o f  
lock ing shall not  be used.  

NOTE 1 The c lamping means for the conductor can be used to stop rotation or displacement of the plug or socket 
contacts. 
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Compliance is  checked by inspection and,  i f  necessary,  by the tes t of  24.1.  

NOTE 2 These requirements do not preclude terminals that are f loating, or terminals so designed that rotation  o r  
displacement of  the terminal is  prevented by  the c lamping sc rew  or  nut, prov ided that their  movement is  
appropr iately limited and does not impair the correct operation of the accessory. 

11.1.5 Terminals  shall be so located or shielded that  

– screws or other parts  becoming loose from the terminals,  cannot es tablish any  e l ec t r i ca l 
connect ion between l ive parts  and metal parts  connected to the protec t ive earthing 
terminal;  

– conductors  becoming detached from l ive terminals  cannot touch metal parts  connected  t o  
the protec t ive earthing terminal; 

– conductors  becoming detached from the protec t ive earthing terminal cannot  touch l ive 
parts .  

This  requirement  applies  also to terminals for pi lot  conductors. 

Compliance is  checked by inspection and by manual tes t .  

11.1.6 When the conductors have been correc t ly fi t ted there shall be no ri s k  o f  ac c i den t a l 
contac t  between l ive parts  of different  polarity  or between such part s  and  ac c es s i bl e  m e t a l 
parts ,  and,  should a wire escape from a terminal,  there shall be no risk  that  such a wire 
emerges from the enc losure.   

Compliance is  checked by inspection.  

11.2 Type  of te rminals 

11.2.1 Conductor te rminals 

11.2.1.1 Terminals  for the internal connect ion of the protec t ive earth conductor(s )  s ha l l be  
pi l lar type terminals or c rimping type terminals only . 

Compliance is  checked by inspection.  

11.2.1.2 Terminals  for pi lot  conductors  shall be pi l lar type terminals ,  c rimping type 
terminals  or soldering type terminals only . 

Compliance is  checked by inspection.  

11.2.1.3 External protec tive earthing,  i f any,  may use mant le terminals. 

11.2.1.4 Phase and neutral conductors shall use crimping type term i na ls ,  s o l de r ing  t y pe  
terminals  or pi l lar type terminals.  

Compliance is  checked by inspection.  

11.2.2 Conductors 

Terminals  shall al low the proper connect ion of copper or copper-al loy  conductors  having 
nominal c ross-sectional areas as  shown in Table 1.   

Compliance is  checked by the fol lowing tes t  and by the tes ts  of  11.3.  

Gauges as  spec if ied in Figure 9,  having a measuring section for tes ting the insertabil ity of  the  
maximum spec if ied cross-sect ional area of  Tab le 1,  shall be ab le to penetrate into the 
terminal aperture,  down to the des ignated depth of  the terminal,  under their own weight .  
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Screw type terminals that  cannot  be checked with the gauges spec if ied i n  F i gu re  9  s ha l l  b e  
tes ted by suitably shaped gauges,  having the same cross-section as  those of  the approp r i a t e  
gauges given in Figure 9.  

For pi l lar terminals in which the end of  a conductor is  not  vis ib le, the  ho l e  t o  ac c om m oda t e  
the conductor shall have a depth such that  the dis tance between the bot tom  o f  t he  ho l e  and  
the las t  screw wil l  be equal to at  least  half  the diameter of  the screw, and in any case not  les s  
than 1,5 mm. 

Compliance is  checked by inspection and measurement . 

Table  1 – Size  for connectable conductors 

Rat ing of the 
accessory Internal connection a 

Exte rnal protective 
e ar thing 

connection, if any Highest 
voltage for 
e quipment 

kV  

Cur rent 

A  

Fle xible cables for p lugs  
and s hip connectors  

Fle xible conductors 
for  socket-outlets and ship 

in le ts  

mm2 a A WG/MCM b mm2 a A WG/MCM b mm2 A WGb 

  Pilot contact: 
1,5 

Pilot contact: 
16 

Pilot contact: 
1,5 

Pilot contact: 
16   

7,2 (1P)  250 70 to 95 3/0 to 4/0 70 to 95 3/0 to 4/0 25 4 

7,2 (3P+E)  350 120 to 185 250 to 350 120 to 185 250 to 350 25 4 

12 (3P+E)  350 120 to 185 250 to 350 120 to 185 250 to 350 25 4 

12 (3P+E)  500 185 to 240 350 to 500 185 to 240 350 to 500 25 4 

a Class if ication of conductors: according to IEC 60228, class 5 (f lexible). 
b The nominal c ross-sectional areas of conductors are given in square millimetres (mm²) . A WG/ MCM v a lu es  

are considered as equivalent to mm2 f or the purposes of this document. 

 A WG: A merican Wire Gauge is a system of identifyi ng  w ir es  i n  w hi ch t h e d i ame t ers  a re  i n  g eo met r i c  
progression between s ize 36 and s ize 0000. 

 MCM: Mille Circular Mils  denotes circle surface area. 1 MCM = 0,5 067 mm2. 
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Dimens ions in millimetres  

 

Conductor cross-sectional area Gauge 

Fle xible 
mm2 

Rigid 
(solid or stranded) 

mm2 

Diam eter a 
mm 

Tolerances for a 
mm 

1 1 1,6 0 
−0,05 

1,5 1,5 1,9 0 
−0,05 

2,5 4 2,8 0 
−0,05 

4 6 3,4 0 
−0,06 

6 10 4,3 0 
−0,06 

10 16 5,4 0 
−0,06 

16 25 6,7 0 
−0,07 

25 35 8,0 0 
−0,07 

35 50 10,0 0 
−0,07 

50 70 12,0 0 
−0,07 

70 95 14,0 0 
−0,07 

95 120 16,0 0 
−0,08 

120 150 18,0 0 
−0,08 

150 185 20,0 0 
−0,08 

185 240 22,1 0 
−0,08 

240 -  25,2 0 
−0,08 

Max imum c ross-section of conductors and corresponding gauges. 

Mater ial: steel 

Figure  9 – Gauges for testing insertabi lity of round unprepared 
conductors having the  maximum specified cross-section 
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11.2.3 Screw  type  te rminals 

Screw type terminals shall have appropriate mechanical s trength.  

Screws and nuts  for c lamping shall have an ISO thread or a thread comparab l e  i n  p i t c h  and  
mechanical s trength. 

Compliance is  checked by inspection,  measurement and the tes t  of  24 . 1 .  I n  add i t i on  t o  t he  
requirements  of  24.1,  the terminals shall not  have undergone changes  a f t e r  t he  t es t  wh i c h  
would adversely af fec t  their future use.  

11.2.4 Contact pressure  

Screw type terminals  shall be so des igned that  they c lamp the conductor between metal 
surfaces with suffic ient contact pressure and without  damaging the conductor. 

Compliance is  checked by inspection and by the type tes ts  of  11.3.  

11.2.5 Clamping screw s 

Clamping screws or nuts  of the protec t ive earthing terminals  shall be adequately  locked 
agains t  acc idental loosening, and it  shall not  be poss ible to loosen them withou t  t he  a i d  o f  a  
tool.  

Compliance is  checked by inspection,  by manual tes t and by the relevant  tes t  of  Clause 11.  

11.3 Mechanical tests on te rminals 

11.3.1 New terminals  are fi t ted with new conductors  of the minimum and the max imum 
cross-sectional areas and are tes ted with the apparatus  shown in Figure 10.  

The tes t  shall be carried out  on s ix samples: three with the smalles t conductor c ross-sectional 
area and three with the largest  conductor c ross-sect ional area.  

The length of  the tes t  conductor shall be 75 mm longer than the height  H spec if ied in Tab le 2.  

Clamping screws,  i f  any,  are t ightened with the torque according to Tab le 10 .  O t he rwi s e  t he  
terminals  are connected according to the manufacturer's ins tructions. 

Each conductor is  subjected to the fol lowing tes t . 

The end of  the conductor is  passed through an appropriate-s ized bushing in a platen,  
pos it ioned at  a height  H below the equipment ,  as  given in Tab le 2.  The bushing is  pos i t ioned  
in a horizontal plane,  such that  i ts  centre l ine describes a c irc le of  75 mm in diameter,  
concentric  with the centre of  the c lamping unit  in the horizontal plane.  The platen is  then 
rotated at  a rate of  (10 ± 2) rotat ions/min. 

I f  a bushing with the given hole diameter is  not  adequate to accommodate the conductor 
without  b inding,  a bushing having the next  largest  hole may be used.  

The dis tance between the mouth of  the c lamping unit  and the upper su r f ac e  o f  t he  b us h i ng  
shall be within ±15 mm of  the height  in Tab le 2.  The bushing m ay b e  l ub r i c a t ed t o  p reven t  
b inding,  twis t ing or rotat ion of  the insulated conductor. A mass,  as  s pec i f i ed  i n  T ab l e 2 ,  i s  
suspended f rom the end of  the conductor. The durat ion of  the tes t  is  15 min.  

During the tes t ,  the conductor shall neither s l ip out  of  the c lamping  un i t  no r  b reak  nea r  t he  
c lamping unit .  
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Terminals  shall not  damage the conductor during this tes t in such a way as  to rende r  i t  un f i t  
for further use.  

Dimens ions in millimetres 

 

Ke y  

A  Clamping unit 

B Platen 

C Bushing hole 

D Mass  

Figure  10 – Test apparatus for checking damage to conductors 
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Table  2 – Test va lues for flex ing tests for copper conductors 

Conductor size Diam eter 
of  bushing 

mm 

He ight a 

mm 

M ass 

kg mm2 A WG/MCM 

1,5 16 6,5 260 0,4 

2,5 14 9,5 280 0,7 

4,0 12 9,5 280 0,9 

6,0 10 9,5 280 1,4 

10,0 8 9,5 280 2,0 

16,0 6 13,0 300 2,9 

25,0 4 13,0 300 4,5 

35,0 2 14,5 300 6,8 

50,0 0 15,9 343 9,5 

70,0 00 19,1 368 10,4 

95,0 000 19,1 368 14,0 

120,0 250 22,2 406 14,0 

150,0 300 22,2 406 15,0 

185,0 350 25,4 432 16,8 

240,0 500 28,6 464 20,0 
a Tolerance for height H:  ±15 mm. 

 

11.3.2 Verificat ion is  carried out  success ively  with conductors of the l a rges t  and  s m a l l es t  
c ross-sectional areas spec ified in Table 1,  us ing c lass 2 conductors for termi na l s  o f  s oc k e t -
out lets  or ship inlets , and c lass 5 conductors for terminals  of plugs or ship connectors . 

The conductors  shall be connected to the c lamping unit ,  and the c lamping screws or nuts  
t ightened to two-thirds  of  the torque indicated in Tab le 10,  unless the torque  i s  s pec i f i ed  b y  
the manufacturer on the product  or in an ins t ruc tion sheet . 

Each conductor is  sub jec ted to a pull according to the value in Tab le 3,  exerted in the 
oppos ite direc t ion to that  in which the conductor was inserted.  The pull is  applied without  jerks 
for 1 min.  The maximum length of  the tes t  conductor shall be 1 m. 

During the tes t ,  the conductor shall not  s l ip out  of  the terminal nor shall i t  b reak at ,  o r  i n ,  t he  
c lamping unit .  
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Table  3 – Test va lues for pul l -out tests for copper conductors 

Conductor size Pulling force 
N mm2 A WG/MCM 

1,5 16 40 

2,5 14 50 

4 12 60 

6 10 80 

10 8 90 

16 6 100 

25 4 135 

35 2 190 

50 0 236 

70 00 285 

95 000 351 

120 250 427 

150 300 427 

185 350 503 

240 500 578 

 

12 Locking devices and interlocks 

12.1 Besides the pi lot  contac ts, an addit ional interlocking device m ay  be  i nc o rpo ra t ed  i n  
accessories according to this  document. 

NOTE 1 Inter locking devices by means of auxiliary/pilot contacts and /o r  se con da ry  sw i tch i ng  d ev i ces  ( e. g.  
mic roswitch, proximity sensor, f ibre optic) are not designed to perform the energization and/or de-energizati o n o f  
the cables/system. Such de-energization of the power cable ensures a safe handling of the cables and accessories 
according to this document and is  performed from ship-side and/or from shore-side according to IEC/IEEE 80005-1. 

NOTE 2 A ux iliary/pilot contacts and/or secondary sw i tch i ng d e v i ces  a re me a n t t o  p rov i de  t he  n ece ssa ry  
inf ormation to ship and shore of the s tatus of the accessor ies. 

Pi lot  contacts of a socket-out let or ship connector used for elec t rical interlock  are permit ted to  
be l ive when engaged or not  engaged with the pi lot  contac ts of the plug or ship inlet ,  provided  
they are supplied with ELV or protec ted agains t  the s tandard contac t  tes t  finger (IP2X 
according to IEC 60529).  

The operat ion of an interlock  shall not  be impaired by  normal wear of the port i on  o f  t he  p l ug  
or ship connector used for interlock ing. 

Compliance is  checked by inspection.  

12.2 A means for a key lock ing device that  locks the accessories in the engaged  pos i t i on  
shall be provided.  

Compliance is  checked by inspection.  

A lock-out /tag-out fac i l ity may also be provided.  
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13 Resistance to ageing of rubber and thermoplastic material 

Elastomeric  parts such as  sealing rings and gaskets, shall be suffic iently res istant to ageing.  

Compliance is  check ed by an accelerated ageing tes t  made in an atmosphere having the 
compos it ion and pressure of  the amb ient  air.  

The samples are suspended f reely in a heat ing cab inet,  vent i lated by natural c irculati on .  T he  
temperature in the cab inet  and the durat ion of  the ageing tes t  are 

• (70 ± 2) °C and 10 days (240 h),  for rubber;  

• (80 ± 2) °C and 7 days (168 h),  for thermoplas t ic  material. 

After the samples have been allowed to at tain approximately room temperature,  they are 
examined and shall show no crack  vis ib le to the nak ed eye,  nor shall the material have 
become s t icky or greasy.  

Af ter the tes t , the samples shall show no damage which would lead to non -c om p l i anc e  wi t h  
this  document . 

I f  there is  a doub t  as  to whether the material has become s t icky, the sample is  placed on  one  
of  the pans of  a balance and the other pan is  loaded with a mas s  equa l  t o  t he  m as s  o f  t he  
sample plus  500 g.  Equil ib rium is  then res tored by press ing the sample  wi t h  t he  f o re f i nge r ,  
wrapped in a dry piece of  coarse woven c loth.  

No t race of  the c loth shall remain on the sample and the material of  the sample shall not  s t ick  
to the c loth.  

The use of  an elec t rical ly heated cab inet  is  recommended.  Natural c irculat ion may be 
provided by holes  in the walls  of  the cab inet . 

14 General construction 

14.1 Accessible surfaces of accessories shall be free from burrs ,  flashes and s imilar s ha rp  
edges.  

Compliance is  checked by inspection.  

14.2 Accessories  shall incorporate means for ensuring the marked degree of protec t ion 
when in complete engagement with their counterpart . 

Where there is  an at tached cap that  cannot  be removed without  the aid of a tool,  then the 
accessory shall also meet  this requirement when this  cap is  correc t ly  fi t ted. 

It  shall not  be poss ible to dismantle these means without the aid of a tool.  

Lid springs,  i f any,  shall be of corros ion-res istant material such as  bronze,  s tain less  s tee l  o r  
other suitable material adequately protec ted agains t corros ion. 

Compliance is  checked by inspection and by the tes ts of  Clauses 18 and 19.  

NOTE The total enclosure and the degree of protection IP66H can be achieved by means of a cover. 
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14.3 Screws or other means for fix ing the socket -out let  or the ship inlet  to i ts  mount ing 
surface,  in a box or in an enc losure,  shall be eas ily  accessible. 

These fix ings and those that  fix  the enc losure shall not  serve any other purpose except  in 
cases where an internal protec t ive earthing connect ion is  es tablished automat i ca ll y  and  i n  a  
rel iable way by  such a fix ing.  

Compliance is  checked by inspection.  

14.4 The various parts  of the accessories shall be rel iably  fixed to  one  ano t he r  i n  s uc h  a  
way that  they wil l  not  work  loose in normal use.  It  shall not  be poss ible to dismant le the 
accessories without  the aid of a tool.  

Compliance is  checked by inspection.  

14.5 The user shall not  be able to alter the pos it ion of the contac ts  or the means of 
noninterchangeabili ty of the accessories . 

NOTE This  does  not prevent the replacement of the contacts by t h e u ser ,  a ccord i ng t o  t he  ma n uf ac t ure r 's  
ins truction. 

Compliance is  checked by manual tes t  to ensure that  only one mount ing pos it ion is  possible.  

14.6 If an insulat ing l ining is  provided,  i t  shall have adequate mechanical s t rength and shall 
be secured to the enc losure in such a way that  either i t  cannot  be removed without  being 
serious ly damaged,  or i t  is  so des igned that  i t  cannot  be replaced in an incorrec t  pos ition. 

Compliance is  checked by inspection and by the tes ts of  18.2 and 23.2.  

14.7 Contacts  of accessories  shall be self-adjus t ing so as  to ensure adequate contac t  
pressure when accessories are ful ly  engaged.  

Compliance is  checked by the temperature-rise test  of  Clause 21.  

14.8 The force required to mate complementary  accessories  and to separate mated 
accessories shall not  exceed 240 N.  

Compliance is  checked by the fol lowing tes t : socket-outlet and ship i n l e t  a re  as s em b led  as  
recommended by the manufacturer. Plug and ship connector are inserted and withdrawn f rom  
their counterpart  without  cab le. 

A mechanical ass is t  or other means to fac i l i tate the insert ion and withdrawal of mat ing 
accessories  may be provided.  The force required to ac tuate this  means shall not  exceed 
240 N.  

Compliance is  checked by inspection and a manual tes t .  

14.9 Accessories shall not  have spec ific  means to al low the wiring of more than one cable.  

Compliance is  checked by inspection.  

14.10 Accessories shall be so des igned that  they can only  be reassembled so as  t o  ens u re  
the correc t  relat ionship between the components as  originally assembled. 

Compliance is  checked by inspection and,  i f  necessary,  by manual tes t.  
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14.11 Contacts  of the accessories shall not  be replaceable without the aid of a tool.  

Compliance is  checked by inspection and by manual tes t .  

15 Construction of socket-outlets and ship inlets 

15.1 Socket-outlets and ship inlets  shall be so constructed as  to permit  

– the conductors  to be eas ily  int roduced into their terminals and secured therein; 
– the correc t  pos it ioning of the conductors,  without their insulation coming into contac t  w i t h  

l ive parts  of a different  polarity  from that  of the conductor; 
– the covers  or enc losures, i f any,  to be fixed eas ily  after connection of the conductors.  

Compliance is  checked by inspection and by an ins tal lation test  with conductors  of  the larges t  
c ross-sectional area spec ified in Tab le 1.  

15.2 Socket-out lets  and ship inlet  terminals  shall not  have spec ific  means to al low the 
wiring of more than one conductor.   

Compliance is  checked by inspection.  

15.3 Socket-outlets and ship inlets  shall incorporate means for ensuring the marked degree  
of protec t ion when not  in engagement with their counterpart . 

Compliance is  checked by inspection and by the tes ts of  Clauses 18 and 19.  

16 Construction of ship connectors 

16.1 The enc losure of ship connectors  shall completely enc lose the terminals  and  t he  end  
of the flex ible cable.  

Compliance is  checked by inspection.  

16.2 Ship connectors  shall incorporate means for ensuring the marked degree of protec t ion  
IP66/ IP67H when not  in engagement with their counterpart . 

Compliance is  checked by inspection and by the tes ts of  Clauses 18 and 19.  

17 Construction of plugs 

17.1 The enc losure of plugs shall completely  enc lose the terminals  and the end of the 
flex ible cable.  

Compliance is  checked by inspection.  

17.2 Plugs shall incorporate means for ensuring the degree of protec t ion IP66H when 
completely engaged in an appropriate socket-out let. 

Where there is  an at tached cap which cannot  be removed without  the aid of  a  t oo l ,  t hen  t he  
plugs shall also meet  this  requirement when this  cap is  correc t ly fi t ted. 

It  shall not  be poss ible to dismantle these means without the aid of a tool.  
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Compliance is  checked by inspection and by the tes ts of  Clauses  18 and 19.  

17.3 The construc tion of plugs shall be such that  the conductors can be properly  connected 
according to the manufacturer's  ins tructions. 

Compliance is  checked by inspection.  

18 Degrees of protection 

18.1 Accessories excluding the ship inlet  shall have the degree of protec t ion IP66/ IP67H. 

The ship inlet  shall be at  least  IP66H.  

The IP degree of protec t ion of accessories shall only  be required when in engagemen t  w i t h  a  
complementary accessory or with an at tached cap,  i f any.  

Compliance is  checked by the appropriate tes ts ment ioned in 18.2 to 18.4.  

18.2 Socket-outlets and ship connectors when mounted as  in normal use and without  a plug 
or ship inlet  in pos it ion shall ensure the degree of protec t ion of IP66H.  

In addit ion,  when a plug or ship inlet  is  ful ly  engaged with the socket -outlet or ship connector ,  
the degree of protec t ion of IP66/ IP67H shall be ensured.  

Compliance is  checked by the appropriate tes ts ment ioned below.  

The tes ts  are made on accessories  mounted according to manufacturer's  recommended 
ins tal lation and f i t ted with cab les having the smallest  and the largest  diameters  ac co rd i ng  t o  
Tab le 1.  Screwed glands and f ixing screws of  enc losures and covers  are t ightened with a 
torque equal to two-thirds  of  the value indicated in Tab le 10,  unless  otherwise specified by the 
manufacturer. Caps or l ids ,  i f  any,  are c losed as  in normal use.  

Sock et-outlets and ship connectors are tes ted with and without  the complementary accesso ry  
in engagement,  the means for ensuring the required degree of  prot ec t i on  aga i ns t  m o i s tu re  
being pos it ioned as  in normal use.  

Plugs and ship inlets  are tes ted with the means ensuring the protec t ion agains t  mois ture 
assemb led as  in normal use.  

18.3 Accessories shall be tes ted in accordance with IEC 60529.  

Immediately af ter the tes ts, the samples shall withs tand the dielec tric s t rength tes t  s pec if i ed  
in Clause 19,  and inspect ion shall show that  water has not  entered the samples to any 
apprec iab le extent  and has not  reached l ive parts .  

18.4 All accessories shall be proofed agains t  humid condit ions which  c an  oc c ur  i n  no rm a l  
use.  

Compliance is  checked by the humidity t reatment  described in 18.4,  fol lowed immed i a t e ly  b y  
the measurement  of  the insulat ion res is tance and by the dielec t ric s t rength t es t  s pec i f ied  i n  
Clause 19.  Cab le entries ,  i f  any,  are lef t  open.  Both 3P+E and 1P accessories shal l b e  wi red  
as  in normal use.  

Covers  which can be removed without  the aid of  a tool are removed and sub jec ted to the 
humidity t reatment with the main part ;  spring l ids  are open during this  t reatment. 
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Two sets  of  samples can be condit ioned:  one for use to tes t  the pi lot ,  s ignal or 
communications c ircuits and contac ts (low voltage),  the second for tes ts  of  the power c irc u i ts  
and contac ts (high voltage).  For the s ingle-pole (neutral) accessories, only one set  of  samples 
shall be condit ioned.  

The humidity t reatment  is  carried out  in a humidity cab inet  containing air with a relat ive 
humidity maintained between 91 % and 95 %. The temperature of  the air,  at  al l  plac es  whe re  
samples can be located, is  maintained within 1 °C of  any convenient  value  T  b e t ween  20  °C 
and 30 °C.  

Before being placed in the humidity cab inet ,  the samples are b rought  to a temperature 
between T and T +  4 °C.  

The samples are k ept  in the cab inet for 7 days (168 h).  

NOTE In mos t cases, the samples can be brought to the temperature specif ied by keeping them within 1 °C of any 
convenient value T between 20 °C and 30 °C f or 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 suff iciently large contact surface  w i t h 
the air . 

In order  to achieve the specif ied conditions within the cabinet, circulation of the air within it is  kept constant and, in 
general, a cabinet that is thermally insulated is used. 

After this  t reatment,  the samples shall show no damage within the meaning of  this  document . 

19 Insulation resistance, dielectric withstand and partial discharge tests 

19.1 Insula tion resistance and die lectric strength  

The insulat ion res is tance and the dielec t ric  s trength of accessories shall be adequate.   

For pi lot  c ircuits ,  compliance is  check ed by the tes ts  of  19.3 and 19.4,  which are made 
immediately af ter the tes t of  Clause 18 in the humidity cab ine t  a f te r  reas s emb l y  o f  c ove rs  
which can have been removed.   

The protec t ive earthing conductor shall be connected to any ac c es s i b le  m e t a l  pa r t s  o f  t he  
body or f rame of  the accessory, inc luding the metal foi l wrapped t ight ly around the body.  

NOTE For  the purpose of these tests, the neutral contact, the pilot contacts and any other  communication or other 
contacts for  signal or control purposes, if  any, are each considered as a pole. 

Accessories with enc losures of  thermoplastic material are sub j ec ted  t o  t he  add i t i ona l  t es t  
of  19.8.  

19.2 Pi lot contacts 

For the pi lot  contac ts ,  the insulat ion res is tance is  measured with a DC voltage of 
approx imately 500 V.  The voltage is  applied for 1 min before the measurement  is  made.  

The insulat ion res is tance shall be not  less  than 5 MΩ .   

19.3 Measurements 

The insulat ion res is tance is  measured consecut ively 

a) between all  pi lots  connected together and the body,   

b ) between each pilot  in turn and all  other pi lots , these being connected to the body,  
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c) between any metal enc losure and metal foi l  in contac t  with the inner surface of  i ts  
insulat ing l ining,  i f  any,  a gap of  approximately 4 mm being lef t  between the metal foi l  and  
the edge of  the l ining.  

Measurements  shall be made both with and without  a mat ing plug or ship inlet  in engagement.   

NOTE The term "body" includes all accessible metal parts, including a metal foil in contact with the outer surf ace  
of  ex ternal parts of insulating material, other than the engagement face of ship connectors and plugs, f ixing screws 
of  bases, enclosures and covers, external assembly screws and protective earthing terminals, if  any. 

19.4 Die lectric w ithstand test for low  voltage (LV) pi lot contacts 

A tes t  voltage of  substant ial ly s ine-wave form, having a f requenc y o f  50  Hz / 60  Hz  and  t he  
values shown in Tab le 4,  is  applied for 1 min between the parts  indicated in 19.3.  

NOTE 1 For  the parts indicated in 19.3 which are used in non-power c ircuits (control pilot circuit, communications  
c ircuits, or other  signal or control c ircuits), each circuit can be tested separately, using a test voltage based on the  
highes t voltage in the circuit.  

Table  4 – Test voltage for die lectric strength test of pi lot contacts 

Ins ulation voltage of the accessory a  Te st voltage 

V  V  

Up to and inc luding 50 500 

Over  50 up to and including 500 2 000 b 
a The insulation voltage is at least equal to the highest rated operating voltage. 
b This  value is increased to 2 500 V for metal enclosures lined with insulating material. 

 

Init ial ly,  no more than half  the spec if ied voltage is  applied, and then it  is  raised rapi d l y  t o  t he  
ful l  value.  

No f lashover or b reak down shall occur during the tes t.  

NOTE 2 Glow  discharges without drop in voltage are ignored. 

19.5 Partial  discharge test for high voltage (HV) pow er contacts 

Part ial discharge shall be less  than 10 pC at  1,73 U0 in accordance with IE C 60502 -4 : 2010 ,  
Table 5.  

19.6 AC w ithstand test for HV pow er contacts 

The dielec t ric s trength of accessories shall be adequate.  Tests  shall be performed ac c o rd i ng  
to IEC 62271-1.  

Compliance is  checked by the tes ts of  19.7 and 19.8,  which are made immed i a t e l y  a f te r  t he  
tes t  of  19.4 in the humidity cab inet  or in the room in which the samples we re  b rough t  t o  t he  
spec if ied temperature,  af ter reassembly of  covers  which could have been removed.  

The tes t  potent ial shall be applied 

a) between each phase individually and the earthed body,  

b ) between the neutral pole and the body,  
c ) between any metal enc losure and metal foi l  in contac t  with the inner surface of  i ts  

insulat ing l ining,  i f  any,  a gap of  approximately 4 mm being lef t  between the metal foi l  and  
the edge of  the l ining.   
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For tes t  a),  the tes t  voltages spec if ied in Tab le 5 shall be applied,  connect ing one phase 
conductor of  the main c ircuit at  a t ime,  to the high-voltage terminal of  the tes t  supply.  All other 
phase conductors  of  the main c ircuit and the pi lot ,  auxil iary and s ignal c ircuits, i f  any,  shall be  
connected to the protec ive earthing conductor or the f rame and to the  ea r t h  t e rm i na l  o f  t he  
tes t  supply.  

For tes t  b ),  the tes t voltages spec if ied in Tab le 5 shall b e  app l i ed ,  c onnect ing  t he  n eu t ra l  
conductor to the high-voltage terminal of  the tes t  supply. The body shall be connect ed  t o  t he  
protec t ive earthing terminal of  the tes t  supply.  

For tes t  c ),  the tes t voltages specified in Tab le 5 shall be applied between the inner layer(s) of  
the metal foi l  and the protec t ive earthing conductor,  the body or f rame,  and  t he  ou t e r  m e t a l  
foi l  wrap.  

Table  5 – Die lectric w ithstand test voltage 

Rate d voltage Rate d short duration power frequency 
w ithstand voltage for 1 min 

Rate d lightning impulse  
w ithstand voltage 

kV  (RMS value) kV  
(RMS value) 

kV  
Peak value 

7,2 20 60 

12 32 75 

 

For the rated l ightning impulse withs tand voltage,  the accessories  shall withs tand 10 impulses 
on each polarity without  dis rupt ive discharge. 

For the short  durat ion power f requency withs tand voltage,  init ial ly no more than half  the 
spec if ied voltage is  applied and then it  is  raised rapidly to the ful l  value for 1 min.  No 
f lashover or b reak down shall occur during the tes t . 

Compliance is  checked by the tes ts of  19.6 that  are carried out  immediately af t e r  t he  t es t  o f  
19.4 in the humidity cab inet or in the room in which the samples were b rought  to the spec if ied  
temperature,  af ter reassembly of  covers  which can have been removed.  

NOTE For  the purpose of these tests, the pilot contacts are not considered as poles. 

19.7 Subsequent tests 

Following the tes t  of 19.6,  the fol lowing sequence of tes ts  shall be conducted: 

– normal operat ion in accordance with Clause 20,  fol lowed by  
– a temperature rise tes t  made in accordance with Clause 21,  fol lowed by  
– a repeated dielec t ric s t rength tes t made in accordance with 19.6.   

NOTE 1 For  the purpose of these tests, if  the manufacturer so d ec i d es ,  t he  cab l e c an  b e r e- t ermi n at ed  o r  
replaced.  

NOTE 2 Follow ing the temperature r ise test, the contacts are wiped with a piece of dry cloth or the equivalent dry  
c leaning maintenance operation is  performed, as stated in the manufacturer's instructions.  

NOTE 3 The humidity  treatment is  not repeated before the dielectric s trength test of 19.7. 

19.8 Veri fications 

Immediately  after the tes ts  of 19.4 and 19.6,  i t  shall be verified that ,  for accessories  with 
enc losures of thermoplas tic material, the means of providing non-interchangeabili ty  have  no t  
been impaired.   
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20 Normal operation 

Accessories shall withstand, without excessive wear or other harmful effec t ,  the mec han i c a l ,  
elec t rical and thermal s t resses occurring in normal use.  

Compliance is  checked by tes t ing any accessory with a new complementa ry  ac c esso ry  t ha t  
complies  with the relevant  s tandards . 

The tes t  pos it ion shall be as  in normal use,  as  spec if ied by the manufacturer.  In the ab s ence  
of  such spec if ication,  accessories are tes ted in a horizontal pos ition. 

Accessories  are tes ted for 350 cyc les .  A cyc le means that  the plug or ship connector is  
inserted into and withdrawn f rom the sock et -out let  or ship inlet .  As  far as  applicab le,  the 
350 cyc les  shall be consecut ive.  Insert ion and withdrawal speeds wil l  correspond to the 
normal operat ion of  the accessory,  or as  s tated by the manufacturer. 

For the purpose of  this  tes t ,  the lock ing/ latching funct ion may be disengaged,  at  the 
manufacturer's discret ion. 

During the tes t ,  the contacts  of  the accessories shall not  be adjus ted, lub ricated or ot he rwi s e  
condit ioned. 

After the tes t , the samples shall show 

– no wear impairing the further use of  the accessory or of  i ts  interlock , i f  any;  

– no deteriorat ion of  enc losures or barriers ; 

– no damage to the entry holes  for the plug contac ts that  might impair proper work ing;  

– no loosening of  elec t rical or mechanical connect ions; 

– no seepage of  sealing compound.  

Lid springs,  i f  any,  are tes ted by completely opening and c los ing the l id,  the number o f  t i m es 
the l id is  opened being the same as the number of  cyc les .  This tes t may be comb ined with the  
tes t  for the accessories. 

21 Temperature rise 

21.1 Permissible temperature rise  

Accessories shall be so construc ted that the temperature rise in normal use is  not  excessive.  

Compliance is  checked by tes t ing any accessory with a new complementa ry  ac c esso ry  t ha t  
complies  with the relevant  s tandards. 

The tes t  current  is  an alternat ing current  of  the value shown in Tab le 6.  

Accessories are f i t ted with conductors of  a c ross-sectional area as  spec if ied  i n  T ab l e  6 ,  t he  
terminal screws or nuts ,  i f  any,  being t ightened with a torque spec if ied on the product  or in the 
ins t ruc tion sheets f rom the manufacturer or equal to two-thirds  of  that  spec if ied in Tab le 10.  

For the purpose of  this  tes t , a length of  at  leas t  2 m of  the cab le is  connected to the terminals. 

Non-rewireab le accessories are tes ted as  delivered.  

For accessories  having three phases and protec t ive earth,  the tes t  current  during the tes t  
shall be passed through the phase contac ts. 
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A further separate tes t shall be carried out  by pass ing the tes t current  through the p ro t ec t i ve  
earthing contac t and the nearest  phase contac t . 

The pilot  contac t rated current  shall be passed through the pi lot  contacts, i f  any,  at  t he  s am e  
t ime as any of  these tes ts.  

Table  6 – Test current and conductor cross-section for temperature rise  

Nom inal current Te st current Pilot  contacts  
te st current 

Conductor size 

A  A  A  mm2 

250 (1P)  Rated current Rated current 95 

350 (3P+E)  Rated current Rated current 185 

500 (3P+E)  Rated current Rated current 240 

 

The tes t  shall las t  unt i l  the temperature s tab il izes  (i .e.  has no variat ion over 2 K/h).  The 
temperature is  determined by means of  melt ing part ic les ,  colour-changing indicators ,  or 
thermocouples  which are so chosen and pos it ioned that  they have negligib le ef fec t  on the 
temperature being determined. 

The temperature rise of  terminals shall not  exceed 50 K.  

21.2 Surface  temperature 

The use of the product  outdoors  in direc t  exposure to sun combined with a high ambient  
temperature can lead to excess ive surface temperatures, for surfaces l ikely to be touched.  

The manufacturer shall make the necessary recommendations in i ts  operat ing manual on how 
to handle the products  in such c ircumstances.   

 

The max imum permiss ible surface temperature of those parts  of the plug and the ship 
connector that  may be touched during normal operat ion,  when tes ted with the accessory  
carry ing the max imum rated current , shall be according to Table 7.  

Table  7 – Max imum surface  temperatures 

 M aximum permissible  
s urface temperature 

Te mperature rise at ambient 
te mperature not exceeding 45 °C 

°C K 

A ccessible parts expected to be 
touched in normal operation 70 25 

A ccessible parts which it  is not 
necessary to touch in normal 
operation 

80 35 

 

Compliance is  check ed by the tes t  of  21.1 carried out  at  an amb ient  temperature of  
(25 ± 5) °C and correc ted to an amb ient  temperature of  45 °C.   

NOTE A ccessories used indoors or in a controlled temperature environment ca n b e  eva l ua te d a t  a n a mb i en t 
temperature of 25 °C. 
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22 Flexible cables and their connection 

22.1 Means for cable  clamping 

Plugs and ship connectors  shall be provided with a cable c lamping means in such a way that  

• the conductors  are rel ieved from s train,  inc luding twis t ing,  when connected to the 
terminals  or terminat ions,   

• the conductors  and the outer sheath of the cable are protec ted from abras ion and damage. 

Cable c lamping means shall be so des igned that  the cable c anno t  t ouc h  ac cess ib l e  m e t a l 
parts  or internal metal parts , for example the screws of the cable c lamping means,  i f these are 
elec t rical ly  connected to access ible metal parts ,  unless  the access ible metal parts  are 
connected to the internal protec tive earthing terminal. 

Compliance is  checked by inspection and by the tes ts of  22.2.  

22.2 Requirements for plugs and ship connectors 

Plugs and ship connectors  shall accommodate a flex ible c ab l e  c om p l y ing  w i t h  A nnex  B  o f  
IEC/IEEE 80005-1:2019,  or with IEC 60502-4 or one of the flex ible cab l e  t y pes  s pec i f i ed i n  
Table 8,  the nominal c ross-sectional area being not  less  than the values shown in Table 1.  

The core connected to the protec t ive earthing terminal shall be ident ified by  the colour 
combinat ion green/yellow.  The nominal c ross-sect ional area of the protec t ive earthing 
conductor shall be at  least  equal to 50 % that  of the phase conductors . 

NOTE In some countr ies, the colour green can be used. 

The separate neutral conductor,  i f any,  shall have a cross-section equal to that  of the phases.  

The pilot  conductors shall have a nominal c ross-sect ional area of at  least  1,5 mm2. 

Compliance is  checked by inspection.  

– It  shall be c lear how the rel ief from s train and the prevent ion agains t  twis ting is  performed.  
If any one of the components  is  not  in pos it ion in the accessory  as  provided,  an ins t ruc t ion 
sheet  shall be provided to ident ify  the necessary parts and the method of assembly. 

– The des ign of the cable anchorage shall be such that  the anchorage o r  c om ponen t s  a re  
properly  pos it ioned relat ive to the accessory when assembled. 

– Cable anchorages shall present  no sharp edges to the cable and shall be so des igned that  
the anchorages or their components  are not  l ikely to be los t  when  t he  enc l os u re  o f  t he  
accessory (and not  the cable anchorage) is  being opened.  

– Makeshift  methods, such as  ty ing the cable into a knot  or ty ing the ends with a s t ring,  shall 
not  be used.  

– Cable anchorages and cable inlets  shall be suitable for the different  types of flex ible 
cables  which can be connected. 

If a cable inlet  is  provided with a s leeve to prevent  damage to the cable,  this  s l eeve  s ha l l  be  
of insulat ing material and shall be smooth and free from burrs .  

If a bell-mouthed opening is  provided,  the diameter at  the end shall be at  least  1, 5  t i m es  t he  
diameter of the cable with the largest  c ross-sect ional area to be connected.  

Helical metal springs,  whether bare or covered with insulat ing material, are not  al lowed  t o  be  
used as  cable s leeves.  
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Compliance is  checked by inspection.  

Plugs and ship connectors  provided with a flex ible cable according to IEC 60228 c lass  5 
(flex ible) are subjec ted to a pull tes t  in an apparatus  s imilar to that  shown in Figure 11,  
fol lowed by a torque tes t .  

Dimens ions in millimetres 

 
Ke y  
A  Sample 
B Crank 
C Eccentric 
D Mass  

Figure  11 – Appara tus for testing the  cable  anchorage 
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Table  8 – Flex ible cable types and dimensions,   
including conductor sizes and w ire type  

V oltage 

 
kV  

Rate d 
cur rent  

A  

Conductor size Type of 
conductors 

Type of cable 

IEC 60092-354 or 
IEEE 1580 

Approximate external 
d iameter of the cable 

mm 

mm2 A WG/ 
MCM 1P (neutral) 3 P+  + 

pilots  

7,2 250 70 3/0 IEC 60228 c lass 5 
( f lexible) a 24,1 N/A  

7,2 250 95 4/0 IEC 60228 c lass 5 
( f lexible) a 25,2 N/A  

7,2 350 120 250 IEC 60228 c lass 5 
( f lexible) a N/A  78,8 

7,2 350 185 350 IEC 60228 c lass 5 
( f lexible) a N/A  86,4 

12 350 120 250 IEC 60228 c lass 5 
( f lexible) a N/A  78,8 

12 350 185 350 IEC 60228 c lass 5 
( f lexible) a N/A  86,4 

12 500 185 350 IEC 60228 c lass 5 
( f lexible) a N/A  86,4 

12 500 240 500 IEC 60228 c lass 5 
( f lexible) a N/A  92,7 

a  Under  consideration. 

 

Conductors  are int roduced into the terminals, the terminal screws,  i f  any,  being t ightened j us t  
suf f iciently to prevent  the conductors  f rom eas ily changing their pos ition.  

The cab le anchorage is  used in the normal way,  c lamping screws being t ightened with a 
torque equal to two-thirds  of  that  spec if ied in 24.1.  Af ter reassembly of  the sample,  with cab le  
glands,  i f  any,  in pos it ion,  the component parts  shall f i t snugly,  and it  shall not  be poss ib l e  t o  
push the cab le into the sample to any apprec iab le extent . 

The sample is  f ixed in the tes t  apparatus  so that  the axis  of  the cab le is  vert ical where it  
enters  the sample.  

The cab le is  then sub jec ted 100 t imes to a pull of  the value shown  i n  T ab l e  9 .  E ac h  pu l l  i s  
applied without  jerk s  and has a durat ion of  1 s .  

Immediately af terwards,  the cab le is  subjected for 1 min to a  t o rque  o f  t he  va l ue  s hown  i n  
Tab le 9.  

Table  9 – Cable  secureness test va lues 

Nom inal current Cable conductors Pulling force Tor que 

A   N Nm 

250 Neutral 1 334 10,8 

350 3P+E+ pilots  1 334 10,8 

500 3P+E+ pilots  2 668 16,3 
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During the tes ts , the cab le shall not  be damaged.  

Af ter the tes ts,  the cable shall not  have been displaced by m ore  t han  2  m m .  F o r  rewi rab l e  
accessories,  the ends of  the conductors shall not  have moved not iceab ly in the terminal s ;  f o r  
non-rewirab le accessories,  there shall be no b reak  in the elec t rical connect ions.  

For the measurement  of  the longitudinal displacement ,  a mark  is  made on the cab le at  
approximately 2 cm f rom the end of  the sample or f rom the cab le anchorage  b e f o re  s ta r t ing  
the tes ts .  I f ,  for non-rewirab le accessories ,  there is  no def inite end to the sample,  an 
addit ional mark  is  made on the body of  the sample.  

Af ter the tes ts,  the displacement of  the mark  on the cab l e  i n  re l a t i on  t o  t he  s am p l e  o r  t he  
cab le anchorage is  measured. 

23 Mechanical strength 

23.1 Impact resistance 

Accessories shall have an impact  res istance of IK10 according to IEC 62262.  

Sock et-out lets  and ship connectors  are tes ted as  in normal use,  with and without  the 
complementary accessory in engagement,  the means for ensuring the required degree of  
protec t ion agains t moisture being pos itioned as in normal use.  

Plugs and ship inlets  are tes ted with the means ensuring the protec t ion agains t  mois ture 
assemb led as  in normal use.  

Fixing screws of  enc losures and covers  are t ightened with a torque equal to two-thirds  o f  t he  
value indicated in Tab le 10,  unless otherwise spec ified by the manufacturer. Caps  o r  l i d s ,  i f  
any,  are c losed as  in normal use.  

The tes t  apparatus  is  adjus ted to apply b lows as they might  occur in ac tual use.   

Blows are applied to the samples by means of  the pendulum hammer described in 
IEC 600682-75,  tes t  Eha.  

Af ter the tes t , the samples shall show no damage within the meaning of  this  document . 

23.2 Drop test 

Rewirab le accessories  are f i t ted with the l ightes t  type of  f lexib le cab le of  the smalles t  
c rosssectional area for the relevant  rat ing spec if ied in Tab le 1.  

The f ree end of  the cab le,  which is  about  2,25 m long,  is  f ixed to a wall at  a height  o f  120  c m  
above the f loor,  as  shown in Figure 12.  

The sample is  held so that  the cab le is  horizontal and then is  al lowed to fal l  on to a  c onc re t e  
f loor.  This  is  done eight  t imes, the cab le being rotated through 45° at  i ts  f ixing each t ime. 

Af ter the tes t , the samples shall show no damage within the mean i ng  o f  t h i s  doc um en t ;  no  
part  shall have become detached or loosened.  

For accessories  with enc losures of  thermoplas t ic  material,  the means for prevent ing 
interchangeabili ty shall not  be impaired. 
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