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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PLUGS,SOCKET-OUTLETS AND SHIP COUPLERS FOR
HIGH-VOLTAGE SHORE CONNECTION (HVSC) SYSTEMS -

Part1: Generalrequirements

FOREWORD

all n

ional electrotechnical committees (IEC National Committees). The object of IEC.is\t0

The I;Iiernational Electrotechnical Commission (IEC) is a worldwide organization for standardization)¢

internjational co-operation on all questions concerning standardization in the electrical and electtonic

this e
Techr
Publid
in the
gover
witht
agree

The f
conse

hd and in addition to other activities, IEC publishes International Standards, Technical Specif
ical Reports, Publicly Available Specifications (PAS) and Guides (hereafter réferred t
ation(s)"). Their preparation is entrusted to technical committees; any IEC National ' Committee i
subject dealt with may participate in this preparatory work. International, @overnmental 3
hmental organizations liaising with the IEC also participate in this preparation) IEC collaborated
he International Organization for Standardization (ISO) in accordance with@onditions detern
ment between the two organizations.

rmal decisions or agreements of IEC on technical matters express, asinearly as possible, an in
nsus of opinion on the relevant subjects since each technical committee has representation

interejsted IEC National Committees.

IEC P
Comm
Publid

iblications have the form of recommendations for internatiohaluse and are accepted by IEC |
ittees in that sense. While all reasonable efforts are mad€ jto‘ensure that the technical conte
ations is accurate, IEC cannot be held responsible fof\the way in which they are used o

misinterpretation by any end user.

In ord
transj
betw g
the la

IEC it
asses
servid

All us

No lia
memb
other
exper
Publid

Atten
indisp
Atten
paten

er to promote international uniformity, IEC National’Committees undertake to apply IEC Publ
arently to the maximum extent possible in theixnational andregional publications. Any diV
en any IEC Publication and the corresponding, national or regional publication shall be clearly in
ter.

elf does not provide any attestation of conformity. Independent certification bodies provide co
sment services and, in some areas, access to IEC marks of conformity. IEC is not responsiblg
es carried out by independent certification bodies.

ers should ensure that they havethe latest edition of this publication.

bility shall attach to IEC or its-directors, employees, servants or agents including individual exp
ers of its technical committees and IEC National Committees for any personal injury, property d
damage of any naturewhatsoever, whether direct or indirect, or for costs (including legal f
ses arising out of the publication, use of, orreliance upon, this IEC Publication or any o
ations.

ion is drawn,toithe Normative references cited in this publication. Use of the referenced public
ensable for'the correct application of this publication.

ion is drawn to the possibility that some of the elements of this IEC Publication may be the s
rights IEC shall not be held responsible for identifying any or all such patent rights.

pmprising
promote
ields. To
cations,
b as "IEC
hterested
nd non-
closely
hined by

e rnational
from all

National
t of IEC
for any

ications
ergence
dicated in

nformity

for any

erts and
bmage or
bes) and
ther IEC

htions is

bject of

Internat
outlets and couplers for industrial and similar applications, and for electric vehicles, of IEC
technical committee 23: Electrical accessories.

onal Standard IEC 62613-1 has been prepared by subcommittee 23H: Plugs. §

ocket-

This second edition cancels and replaces the first edition published in 2011. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respectto the previous
edition:

a)
b)

c)

extension of the scope to an unlimited number of pilot contacts (previously limited to 3);

update of the Figures and deletion of their embedded texts;

inse

rtion of tables of keys whenever required by the Figures.
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The text of this International Standard is based on the following documents:

CDhV Report on voting
23H/411/CDV 23H/442A/RVC

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

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

In this s

tandard, the following print types are used:

e requ

o test

irements proper: inroman type;

specifications: in italic type;

e notels: in smallerroman type.

A list of
ship col
website

Future S
standar

The con
stabilityf
the spe

all the parts in the IEC 62613 series, under the general title Plugs, socket-out
plers for high-voltage shore connection (HVSC) systems, cambe found on t

tandards in this series will carry the new general title@s cited above. Titles of
s in this series will be updated at the time of the next edition.

'mittee has decided that the contents of this decument will remain unchanged
date indicated on the IEC website under "h{tp://webstore.iec.ch"in the datare
ific document. At this date, the documentiwill be

e reconfirmed,

e with

drawn,

e replaced by a revised edition, or

e ame

A biling

hded.

Lial version of this publication may be issued at a later date.

etsand
he IEC

bxisting

until the
ated to
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INTRODUCTION

This part of IEC 62613 has been primarily written to address the needs of IEC/IEEE 80005-1
in terms of plugs, socket-outlets, ship connectors and ship inlets (hereafter referred to as
"accessories"), to deliver electrical power to ships in ports. The purpose of IEC/IEEE 80005-1
is to define requirements that allow compliant ships to connect to compliant high-voltage

shorep

ower supplies through a compatible shore-to-ship connection.

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

Ships that do not require connecting with standardized high-voltage shore power supplies as
above may use accessoriesthat are not covered by the standard sheets of [EC 6261

they maly find it impossible to connectto these shore supplies.

Low-vol
certain

-2, but

Ehip types to low-voltage shore power supplies can be found in IEC. 60309 (all

age plugs, socket-outlets, ship connectors and ship inlets used for the:connegtion of

barts).
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PLUGS,SOCKET-OUTLETS AND SHIP COUPLERS FOR
HIGH-VOLTAGE SHORE CONNECTION (HVSC) SYSTEMS -

Part1: Generalrequirements

1 Scope

This part of IEC 62613 applies to accessories with

e thre

e Onhe

These
exceedi

NOTE 1

These e:Lccessories are primarily intended for use outdoors, in a s€awater environment

shore s
of =25 °

NOTE 2

These 4§
special

These accessories are intended to be connected to cables of copper or copper alloy o

Socket-
scope o

2 No

The foll
content
cited ap|
any amg

e phases and earth with pilot contacts,
pole for neutral.
ng 12 kV 50/60 Hz.

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

pply of ships (ship-to-shore connection), in an ambient'temperature within thg
C to +45 °C.

In some countries, other ambient temperatures prevailhand are considered.

ccessories are not intended for use inchazardous areas. In such location
conditions prevail, additional requirements can be necessary.

outlets or ship inlets incorperated in or fixed to electrical equipment are wit
f this document.

mative references

bwing documents are referred to in the text in such a way that some or all
constitutés>requirements of this document. For dated references, only the

IEC 60

IEC 600

ccessories have rated currents not exceeding 500 A and rated opefating voltages not

for the
range

5 where

nly.

hin the

of their
edition

plies. Forjundated references, the latest edition of the referenced document (ipcluding
ndments) applies.

92 (all parts), Electrical installations in ships

IEC 60092-354, Electrical installations in ships — Part 354: Single- and three-core power
cables with extruded solid insulation for rated voltages 6 kV (U, = 7,2 kV) up to 30 kV
(U, =36 kV)

IEC 60112, Method for the determination of the proof and the comparative tracking indices of
solid insulating materials

IEC 602

IEC 602

28, Conductors of insulated cables

69-1, Low-voltage fuses — Part 1: General requirements
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IEC 60269-2, Low-voltage fuses — Part 2: Supplementary requirements for fuses for use by
authorized persons (fuses mainly for industrial application) — Examples of standardized
systems of fuses A to K

IEC 60502-4:2010, Power cables with extruded insulation and their accessories for rated
voltages from 1kV (U,,= 1,2kV) upto 30 kV (U, =36 kV)—Part 4: Test requirements on
accessories for cables with rated voltages from 6 kV (U, = 7,2k V) up to 30 kV (U,, = 36 kV)

IEC 605

29, Degrees of protection provided by enclosures (IP Code)

IEC 60664-1, Insulation coordination for equipment within low-voltage systems — Part 1:

Principl

S. requirements and tests

IEC 608
Glow-wi

IEC 606/95-10-2, Fire hazard testing — Part 10-2: Abnormal heat — Ball pressure test m

IEC 622
externa

IEC 622
alternat|

ASTM B

IEEE 15
Floating

3 Tel

For the

ISO and
address

e I|EC
e |SO

95-2-11, Fire hazard testing — Part 2-11: Glowing/hot-wire based test\me
re flammability test method for end-products (GWEPT)

62, Degrees of protection provided by enclosures for electrical equipment
mechanical impacts (IK code)

71-1, High-voltage switchgear and controlgear— Part\D: Common specificati
ing current switchgear and controlgear

117-1985, Standard practice for operating,saltspray (fog) apparatus

80, I[EEE Recommended Practice for Marine Cable for Use on Shipboard and
Facilities

ms and definitions

burposes of this document;, the following terms and definitions apply.

es:

Flectropediasavailable at http://www.electropedia.org/

Online browsing platform: available at http://www.iso.org/obp

NOTE W

(RMS) vallues.

here .the terms "voltage" and "current" are used, they imply the alternating current (AC) root me

fhods —

ethod

against

ons for

~ixed or

IEC maintain terminological databases for use in standardization at the fpllowing

hn square

3.1

accessory

plugs, s
Note 1 to

3.1.1
socket-

ocket-outlets, ship connectors and ship inlets

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

outlet

part intended to be installed 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

partintended to be attached directly to one flexible cable


http://www.iso.org/obp
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3.2

ship coupler
means enabling the connection at will of a flexible cable to the ship, and consisting of a ship
connector and ship inlet

3.21

ship connector
partintended to be attached to one flexible cable connected to the supply

3.2.2

ship inlet

part incorporated in, or fixed to, the ship

- 10—

IEC 62613-1:2019 © IEC 2019

O

IEC

Key
A Plyg and socket-outlet
B Sofket-outlet
C Pldg
D Shjpcoupler
E Ship connector
F Ship inlet
Figure 1 - Diagram showing the use of the accessories
3.3
interlock

device, either electrical and/or mechanical, which prevents the contacts of a plug from
becoming live before it is in proper engagement with a socket-outlet, and which either
prevents the plug or the ship connector from being withdrawn while its contacts are live or
makes the contacts dead and earthed before separation
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3.4

retaining device

mechanical arrangement which holds a plug or ship connectorin position whenitis in proper
engagement, and prevents its unintentional withdrawal

3.5

cap

part separated or attached, which can be used to provide the degree of protection of a plug or
ship inlet when itis not engaged with a socket-outlet or ship connector

3.6
lid
means tlo ensure the degree of protection on a socket-outletora ship connector

3.7
insulatijonvoltage
voltage |assigned to the accessory by the manufacturer and to whichydielectri¢ tests,
clearanges and creepage distances refer

3.8
rated clirrent
current pssigned to the accessory by the manufacturer

3.9
rated operating voltage
nominallvoltage of the supply for which the accessaryis intended to be used

3.10
conditipnal short-circuit current
prospedtive current that an accessory, profécted by a specified short-circuit protective|device,
can salfisfactorily withstand for the total operating time of that device under specified
conditigns of use and behaviour

Note 1 tolentry: This definition differs’from definition 441-17-20 of IEC 60050-441:1984 by broadening the
concept qf current-limiting device to,a short-circuit protective device, the function of which is notonly to Jimit the
current.

3.11
live
a condulctor or circuit'is live when a difference of potential exists between it and earth

[SOURCE: IEC60092-101:1994, 1.3.14]

3.12
clamping unit
part of a terminal necessary for the clamping and the electrical connection of the conductor

3.13
terminal
conductive part provided for the connection of a conductorto an accessory

3.14
pillar terminal
<pilot conductor>terminalin which the conductoris inserted into a hole or cavity, where it is

clamped under the shank of the screw or screws

Note 1 to entry: The clamping pressure can be applied directly by the shank of the screw or through an
intermediate clamping member to which pressure is applied by the shank of the screw (see Figure 2).
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3.15

screw terminal

<pilotc

Note 1 tdg
intermed

3.16
stud te

<pilot c

Note 1 tdg
intermed

Figure 2 — Pillarterminals

pbnductor>terminalin which the conductoris clamped under the head)of the sc

entry: The clamping pressure can be applied directly by the head efithe screw or th
ate part, such as awasher, clamping plate or anti-spread device (see Figure 3).

ew

Fough an

Figure 3 <Screw terminals

'minal
bnductor>terminal in which the conductoris clamped under a nut

entry: The clamping\pressure can be applied directly by a suitably shaped nut or th
ate part, such as a washer, clamping plate or anti-spread device (see Figure 4).

isans]

s
/

\
| -

~,

N -

fough an

N

7B
N 7

3.17

Figure 4 — Stud terminals

saddle terminal
<pilot conductor>terminalin which the conductoris clamped under a saddle by means of two

or more

screws or nuts

SEE: Figure 5.
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s
N
s
N

IEC

Figure 5- Saddle terminals

3.18
lug terminal
screw tgrminal or stud terminal, designed for clamping a cable lug or bar by means of a screw
or nut

D 7 %
7 17
/ i /

crimping terminal
terminal in which the conductonris crimped by means of an adequate tool

3.20
solderipg terminal
terminal in which the.conductoris soldered

3.21
mantlefterminal
<earth dohductor>terminalin which the conductoris clamped againstthe base of a sjot in a
threadetstudbymreanmsofaTut

Note 1 to entry: The conductor is clamped against the base of the slot by a suitably shaped washer under the nut,
by a central pegif the nutis acap nut, or by equally effective means for transmitting the pressure fromthe nut to
the conductor within the slot (see Figure 7).
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3.22
non-re
access

without

3.23

field-rTvireable accessory
ry so constructed that it can be rewired by skilled pgrsonnel as qualified by the

access
manufa

3.24
non-fie

- 14 - IEC 62613-1:2019 © IEC 2019

IEC

Figure 7 — Mantle terminals

ireable accessory
ry so constructed that the cable or wiring cannot be separated from 'th'e acc
making it permanently useless

turer

d-rewireable accessory

essory

access¢ry so constructed that it can only be rewired by the manufacturer's aufhorised

personn

3.25
user-se

access@ry so constructed that parts can be replaced using commonly available tools

3.26

non-usI r-serviceable accessory

access
personn

3.27

(electrically) skilled person

person
avoid h{

el

rviceable accessory

ry so constructed that parts can only be replaced by the manufacturer's auth
el

vith relevant education and experience to enable him or her to perceive risks
zards\which electricity can create

[S OURGEHEG66650-826-20664826—18-6

orised

and to

3.28

(electrically) instructed person
person adequately advised or supervised by electrically skilled persons to enable him or her

to perce

ive risks and to avoid hazards which electricity can create

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

4.1 General requirements

Accessories shallbe supplied with all the necessary instructions from the manufacturer, for
example on installation, assembling, wiring, commissioning, inspection, preventive
maintenance, replacement of consumable parts, etc., including the levels of ability of the
personnel to perform such operations.

Accessories shall be so designed and constructedthatin normal use their performance is
reliable and without danger to the user or the surroundings.

Accesspries constructed in accordance with this document shall be suitable|for the
environhent conditions in the space(s) where they are intended to operate. Accgssories

locatedfon ships shall comply with the applicable part(s) of IEC 60092.

Unless ptherwise stated, the normal use environment in which the accessories complying with
this doclument are normally used is pollution degree 3 according to IEC.60664-1.

Accessopries shall comply with the applicable requirements of IEC,605602-4.

Accesspries shall be wired, installed, commissioned, maintained and used by ele¢trically
instructpd or skilled personnel.

HVSC systems do not allow in-line connections unless a specific piece ofequipemenft made
for that|purpose is used. It shall not be possible\fo 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 tests. If a part of an accesspry has
previougly passed tests for a given degree of severity, the relevant type tests shal|] not be
repeatefl if the severity is not greater.

4.2.2 Unless otherwise specified, the samples are tested as delivered and under phormal
conditigns of use, at an~ambient temperature of (20 + 5) °C; the tests are made at rated
frequengy.

4.2.3 Unless otherwise specified, the tests are carried out inthe order of the cladses or
subclauses of this document.

4.2.4 Three samples are subjected to all the tests. Forthe testsof11.1.4, for the tests of
19.6 an 137, are—forthe—testsof Ctause 27, atrew-setof-three aalllp:ca carbe used, if

necessary.

4.2.5 Accessories are deemed to comply with this document if no sample fails in the
complete series of appropriate tests. If one sample fails in a test, that test and those
preceding which can have influenced the test result are repeated on another set of three
samples, all of which shall then pass the repeated tests.

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

The applicant can submit, together with the first set of samples, the additional set, which could be necessary if one
sample fails. The testing station will then, without further request, test the additional samples and will reject only if
a further 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 tests are carried out with conductors, unless otherwise specified, they shall
be copper and comply with IEC 60228, that is, flexible (class 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' standard ratings are

- 7,2kV, 350 A,

12 kV, 350 A,

- 12k, 500 A,

— single-pole, 7,2 kV, 250 A,

— pilofcontacts: 10 A250VAC/1A 300V DCor
10 A50V AC/1A 120V DC.

6 Classification

6.1 Alccessories are classified according to their purpose:

plugp,
e soclet-outlets,

ship|connectors,

shiplinlets.

6.2 Alccessories are classified according:to their rewirability:

e nond{rewirable accessories,

fieldfrewirable accessories,

e non-field-rewirable accessaries.

6.3 Alccessories are classified according to their serviceability:

e usellserviceableaccessories,

e nonduser-serviceable accessories.

6.4 Alccessories are classified according to their conditional short-circuit current witjhstand
capacity:

e accessories with a short-circuit withstand current of 16 KA RMS/1 s,

e accessories with a short-circuit withstand current of 25 kA RMS/1 s.
7 Marking

7.1 Accessories shall be marked with

rated current, in amperes;

e rated operating voltage, in kilovolts;

e rated short-time withstand current (/ys);

e rated short-circuit current peak withstand capacity;

e range of conductor sizes accepted by terminals;
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e thel

P rating according to IEC 60529 (IP66H or IP66/IP67H);

e eitherthe name or trademark of the manufacturer or of the responsible vendor;

e typereference, which may be a catalogue number;
e DO NOT DISCONNECT WHILE ENERGIZED.

NOTE O

ptionally, 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 shallbe as follows:

A
kV
Hz

~v

D

IP66H

NOTE T
accessor

............................................ ampere
............................................ kilovolt
............................................ hertz
............................................ alternating current IEC'60417-5032 (2002-
............................................ protective earth [EC 60417-5019 (2006-
or IP66/IP67H IPXX degree of protectiohaccording to IEC 60529

e marked degree of protection on accessories is only \alid when in engagement with a comple
or with an attached cap, if any.

Complignce is checked by inspection.

7.3

For socket-outlets and ship inlets;{he marking for rated current, nature of su

necessary, and either the name or tradenmvark of the manufacturer or theresponsible

shall be

cannot lbe removed without the aidofa tool.

Except
when th

for flush-type socket-outlets and ship inlets, these markings shall be easily dis
e accessoryis mounted and wired as in normal use, if necessary after it ha

removed from the enclesure. The marking, if any, for the insulation voltage shall bg

main pa

The ma
protecti
outside
a tool.

It; it shall not.be’visible when the accessory is mounted and wired as in norma

pbn shalk be on a place which is visible after installation of the accessory,
of the/enclosure or on the lid, if any, ifthe latter cannot be removed without th

0)
8)

mentary

bply, if
vendor

on the main part, on the outside of the enclosure, oron the lid, if any, if the latter

cernible
s been
on the

use.

rking for hated operating voltage, the type reference, and the symbol for d¢gree of

on the
b aid of

With the exception of the type reference, these markings shall be easily discerniblewhen the
accessoryis mounted and wired as in normal use.

Compliance is checked by inspection.

NOTE The term"main part" of a socket-outlet or a shipinlet means the part carrying the contacts. The type
reference can be marked on the main part.

The marking for rated current, nature of supply, rated operating voltage and the name or
trademark of the manufacturer or the responsible vendor, may be repeated on the lid, if any.


https://iecnorm.com/api/?name=4235f96789fec321d1da48264b96e8c4

- 18 - IEC 62613-1:2019 © IEC 2019

7.4 For plugs and ship connectors, the marking specifiedin 7.1, except for the marking for
insulation voltage, ifany, shall be easily discernible when the accessory is wired ready for

use.

The marking for insulation voltage, if any, shall be on the main part; it shall not be visible
when the accessoryis mounted and wired as in normal use.

NOTE 1

The term "ready for use" does notimply that the plug or ship connector is in engagement

complementary accessory.

NOTE 2

The term "main part" of a plug or a ship connector means the part carrying the contacts.

Compliance is checked by inspection.

with its

7.5 F

e L1,1
e Nfo

. O

e P1,

These s
screws,

NOTE T

Complia

7.6

<

Complig

Afterth
cloth so

NOTE 1
volume p

point of ajpproximately 69.°G-and a density of approximately 0,68 g/cm?®.

Special
respong

NOTE 2

pr rewirable accessories, the contacts shall be indicated by the symbols

2,L3,0r1, 2, 3for the three-phase accessories,

neutral (for single-pole neutral accessories),
br protective earth,

P2, P3, etc. forthe pilot contacts, ifany.

ymbols shall be placed close to the relevant terminalssthey shall not be pla
removable washers or other removable parts.

e figures used with the letters can be written as an index:

nceis checked byinspection.
arking shall be indelible and easily legible.
nceis checked byinspection and by the following test:

b humidity treatment of 18.4) the marking is rubbed by hand for 15 s with a p

aked in water and againfor 15 s with a piece of cloth soaked in petroleum spiti

[The petroleum spiritused can consist of a solvent hexane with an aromatic content of maxi
ercentage, a kauributanol value of approximately 29, an initial boiling point of approximately 65

attentiondspaidto the marking of the name or trademark of the manufacture
ible vendor and to that of the nature of supply, if any.

A special test for checking the indelibility of these markings and the combination of pressure §

ced on

jece of

ensitive

label and

the-surface-conwhichitis-appledis-underconsideration
Lidh o4
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7.7 Forterminals, the connectionand disconnection procedures shall beindicated on the
product, on the smallest package unit or on the manufacturer's documentation.

8 Dimensions

8.1 Accessories shall comply with the appropriate standard sheets, ifany. When standard
sheets do not exist, accessories shall comply with the manufacturer's specifications.

8.2 It shall not be possible to engage plugs or ship connectors with socket-outlets or ship
inlets having different voltages, or different current ratings, or having contact combinations
allowing improper connection.

In addition, the design shall be such that improper connections shall not be possible between
the protective earth and/or pilot plug contact and a live socket-outlet contact, ora liye plug
contact|and the protective earth and/or pilot socket-outlet contact.

Complignce is checked by inspection.

8.3 It shall not be possible to make single-pole connections between multi-pole plugs and
socket-putlets or ship connectors, or between ship inlets and ship’eonnectors. It shalljnot be
possiblg¢ to make single-pole connections between single-polefand multi-pole accessofies.

Impropgr connections include single-pole connections afid)other connections which|do not
comply with the requirements for protection against ele¢tric shock.

Complignce is checked by inspection.

8.4 It shall not be possible to engage\ plugs into ship connectors, as in-ling cable
connectfions (cable couplers) are not allowed'by the application.

Complignce is checked by inspection‘and test.

9 Prqtection against electric shock

9.1 \ccessories shall be so designed that live parts of socket-outlets and ship conpectors,
when they are wired as.in normal use, and live parts of plugs and ship inlets, when thgy are in
partial ¢r complete.engagement with the complementary accessories, are not acqdessible
(IP2X a¢cordingte/lEC 60529).

Pilot coptacts)ican be accessible ifused at an extra low voltage.

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

In addition, it shall not be possible to make contact between a contact ofa plug or ship inlet
and a contact of a socket-outletor ship connector while any contact is accessible.

Compliance is checked by inspection and, if necessary, by atest onthe sample wired as in
normal use.

The standard test finger shown in Figure 8 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.

9.2 Accessoriesshallbe so designed that

a) when inserting the three-phase plug or ship connector
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— the protective earth contact shall be made before the phase contacts,
— the pilot contact shall be made after the phase contacts.

b) when withdrawing the three-phase plug or ship connector

the pilot contact shall break before the phase contacts,

the phase contacts shall break before the protective earth contact.

dimensions in millimetres

80
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Key
E Haphdle
F Step plate
G Ingulating material
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J Spherical
K Chamfer alledges
L View on back side
1 Part 1
2 Part 2
3 Part 3

Tolerances on dimensions without s pecific tolerance:
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On linear dimensions
On angles
up to 25 mm over 25 mm
0° 0
-10 -0,05 0,2

Material of finger: for example, heat-treated steel.

Both joints of this finger may be bent through an angle of 90° +(1)0 butin one and the same direction only.

Using 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 should
ensure a 90° bending angle witha 0° to +10° tolerance.

10 Pro

10.1 A

Earthing contacts shall be directly and reliably connected to the edrthing terminals.

Complia

NOTE S

10.2
become

protecti

NOTE 1
accessib

If access
terminal
insulation
insulation

Complia

Figure 8 — Standard test finger

visions for protective earthing

ccessories shall be provided with an earthing terminal and contaet.

nceis checked by inspection.

ngle-pole neutral accessories do not have a protective earfhing contact.

\ccessible metal parts of 3P+E accessories with protective earthing contact which can

live in the event of an insulation fault shall be reliably connected to the

ve earthing terminal(s) by construction,

For the purposes of this requirement, screws for fixing bases, covers and the like are not deem

e parts which can become live in the event'of aninsulation fault.

ble metal parts are screened from live parts by metal parts which are connected to a protective
r protective earthing contact, or¢f,they are separated from live parts by double insulation or r¢
, they are not, for the purpose ‘of-this requirement, regarded as likely to become livein the eve

fault.

nceis checked byinspection and by the following test:

A curre
passed
turn.

nt of 25 A derived from an AC source having a no-load voltage not exceeding
between the-protective earthing terminal and each of the accessible metal f

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

internal

bd to be

earthing
inforced
nt of an

(2 Vis
artsin

partis

NOTE 2 Care is taken that the contactresistance between the tip of the measuring probe and the metal part
under test does not influence the test results.

10.3 Earthing contacts shall be capable of carrying a current not less thanthe capacity of
the protective earthing conductor of the cable without overheating.

Compliance is checked by the test of Clause 21.
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10.4 Earthing contacts shall be shrouded or guarded by the housing of the accessory so
that they are protected against accidental mechanical damage.

Compliance is checked by inspection.

NOTE This requirement precludes the use of side protective earthing contacts.

11 Terminals and terminations

1.1 C

ommon requirements for terminals and terminations

11.1.1 _Accessories with three phases and earth with pilot contacts and accessories with one
pole for|neutral shall be provided with terminals.

Plug and ship connector terminals shall accept flexible conductors (IEC 60228, class §).
Socket{outlet and ship inlet terminals shall accept both stranded and“flexible confductors
(IEC 60228, class 2 and class 5).

11.1.2 | Parts of terminals shall be of a metal having, under cenditions occurring in the
equipmeént, mechanical strength, electrical conductivity and resistance to corrosion adequate
tointengded use.

Examplgs of suitable metals, when used within a permissible temperature range andq under
normal ¢onditions of chemical pollution, are

— copper;

— an ajloy containing at least 58 % copper for parts that are worked cold or at leagt 50 %

copper for other parts;
— staipless steel containing at least 13 % chromium and not more than 0,09 % carbo

Complignce is checked by inspectiomand, if necessary, by chemical analysis.

11.1.3
of the a

ccessory, the bodysshall be of material as specifiedin 11.1.2 for parts of termi

=

If the body of a protective earthing terminal is not part of the metal frame or hjousing

hals. If

the body is part of the metal frame or housing, the clampingmeans shall be of such metal

material.

If the bgdy of a protective earthing terminal is part of a frame or housing made of alu

or alum
resultin

inium<alloy, precautions shall be taken to avoid the risk of electrolytic ¢
j from/contact between copper and aluminium or its alloys.

inium
rrosion

NOTE The requirement regarding the avoidance of the risk of corrosion does not preclude the use of adequately
coated metal screws or nuts.

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

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

Clamping means shall not serve to fix any other component.

Covering terminals with a sealing compound or self-hardening resins without other means of

locking

NOTE 1
contacts.

shall not be used.

The clamping means for the conductor can be used to stop rotation or displacement of the plug

or socket
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Compliance is checked by inspection and, if necessary, by the testof 24.1.

NOTE 2 These requirements do not preclude terminals that are floating, or terminals so designed that rotation or
displacement of the terminal is prevented by the clamping screw or nut, provided that their movement is
appropriately limited and does not impair the correct operation of the accessory.

11.1.5 Terminals shall be solocated or shielded that

— screws orother parts becoming loose from the terminals, cannotestablish any electrical
connection between live parts and metal parts connected to the protective earthing
terminal;

— conductors becoming detached from live terminals cannottouch metal parts connected to
the protective earthing terminal:

— conductors becoming detached from the protective earthing terminal cannot‘touch live
part$.

This requirement applies also to terminals for pilot conductors.
Complignce is checked by inspection and by manual test.

11.1.6 | When the conductors have been correctly fitted there shial-be no risk of accjdental
contact|between live parts of different polarity or between such parts and accessibl¢ metal
parts, gnd, should a wire escape from a terminal, there shall be no risk that such a wire
emerge$ from the enclosure.

Complignce is checked by inspection.

11.2 Tlype ofterminals
11.2.1 | Conductor terminals

11.2.1.1 Terminals for the internal connection of the protective earth conductor(s) slhall be
pillar type terminals or crimping type terminals only.

Complignce is checked by inspgection.

11.2.1.2 Terminals for pilot conductors shall be pillar type terminals, crimping type
terminals or soldering type terminals only.

Complignce is checked by inspection.

11.2.1.3 External protective earthing, ifany, may use mantle terminals.

11.2.1.q Phase and neutral conductors shall use crimping type terminals, soldering type
terminals or pillar type terminals.

Compliance is checked by inspection.

11.2.2 Conductors

Terminals shall allow the proper connection of copper or copper-alloy conductors having
nominal cross-sectional areas as shown in Table 1.

Compliance is checked by the following test and by the tests of 11.3.

Gauges as specified in Figure 9, having a measuring section for testing the insertability of the
maximum specified cross-sectional area of Table 1, shall be able to penetrate into the
terminal aperture, down to the designated depth of the terminal, under their own weight.
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Screw type terminals that cannot be checked with the gauges specifiedin Figure 9 shall be
tested by suitably shaped gauges, having the same cross-section as those of the appropriate
gauges given in Figure 9.

For pillar terminals in which the end of a conductoris not visible, the hole to accommodate
the conductor shall have a depth such that the distance between the bottom of the hole and
the last screwwill 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 f tabl uct

R:: Lnegs::,:he Internal connection 2
y External protective
. earthing
Highegt : Fle xible conductors . 10 H
voltagelfor| Current Flgﬁhbfhﬁ:lﬂzzgggtglrusgs for socket-_outlets and ship pFonnection, if any
equipment A inlets
kV mm?2 a AWG/MCM b mm? a AWG/NMCM b mm?2 AWGP
Pilot contact: | Pilot contact: | Pilot contact: | Pilot contact:
1,5 16 1,5 16
7,2 (1R) 250 70 to 95 3/0to 4/0 70 to 95 3/0 to 4/0 25 4
7,2 (3P4E) 350 120 to 185 250 to 350 120%0 185 250 to 350 25 4
12 (3PHE) 350 120 to 185 250 to 350 120 to 185 250 to 350 25 4
12 (3PHE) 500 185 to 240 350 to 500 185 to 240 350 to 500 25 4

2 Clas

b The fominal cross-sectional areas of conductors are given in square millimetres (mm2). AWG/MCM| values
are donsidered as equivalent to mm? for theypurposes of this document.

ification of conductors: according to IEC 60228, class 5 (flexible).

AW{: American Wire Gauge is a system-of identifying wires in which the diameters are in gepmetric
progfession between size 36 and size-0000.

MCM| Mille Circular Mils denotes circle surface area. 1 MCM = 0,5 067 mmZ.
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Dimensions in millimetres

' /
|
/0
. Ve : P
a
- Lt IEC
Conductor cross-sectional area Gauge
. Rigid .
FIem?Ie (solid or stranded) Diameter a Tolerances for a
mm mm2 mm mm
0
1 1 1,6 ~0.05
0
1,5 1,5 19 ~0.05
0
2,5 4 2,8 ~0.05
0
4 6 3,4 ~0.06
0
6 10 4,3 -0.06
0
10 16 5,4 -0.06
0
16 25 6,7 ~0.07
0
25 35 8,0 ~0.07
35 50 10,0 0
’ -0,07
50 70 12,0 0
’ -0,07
70 95 14,0 0
’ -0,07
8
95 120 16,0 ~0.08
120 150 18,0 0
’ -0,08
150 185 20,0 0
’ -0,08
185 240 22,1 0
’ -0,08
0
240 - 25,2 ~0.08

Maximum cross-section of conductors and corresponding gauges.

Material: steel

Figure 9 — Gaugesfor testing insertability of round unprepared

conductors having the maximum specified cross-section
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11.2.3 Screw type terminals

Screw type terminals shall have appropriate mechanical strength.

Screws and nuts for clamping shall have an ISO thread or a thread comparable in pitch and
mechanical strength.

Compliance is checked by inspection, measurement and the test of 24. 1. In addition to the
requirements of 24.1, the terminals shall not have undergone changes after the test which

would adversely affect their future use.

11.2.4 Contactpressure

Screw flype terminals shall be so designed that they clamp the conductor betweeln metal
surface$ with sufficient contact pressure and without damaging the conductor.

Complignce is checked by inspection and by the type tests of 11.3.

11.2.5 | Clamping screws

Clampirjg screws or nuts of the protective earthing terminalsishall be adequately| locked
againstjaccidental loosening, and it shall not be possible to loésen them without the gid of a
tool.

Complignce is checked by inspection, by manual testand by the relevant test of Clausle 11.

11.3 Mechanical tests on terminals

11.3.1 | New terminals are fitted with new.conductors of the minimum and the mpximum
cross-sgctional areas and are tested with the apparatus shown in Figure 10.

The test shall be carried out on six samples: three with the smallest conductor cross-gectional
area an{l three with the largest conductor cross-sectional area.

The length of the test conductor shallbe 756 mm longer than the height H specified in Table 2.

Clamping screws, if any,.are tightened with the torque according to Table 10. Otherwjse the
terminals are connected according to the manufacturer's instructions.

Each cdnductoris subjected to the following test.

The eny.‘af,the conductor is passed through an appropriate-sized bushing in a|platen,
positioned-at-a-hetght-H-betow-the-eguprent—as-girenirFabte 2—The-bushingtspositioned
in a horizontal plane, such that its centre line describes a circle of 75 mm in diameter,
concentric with the centre of the clamping unit in the horizontal plane. The platen is then

rotated at a rate of (10 # 2) rotations/min.

If a bushing with the given hole diameter is not adequate to accommodate the conductor
without binding, a bushing having the next largest hole may be used.

The distance between the mouth of the clamping unit and the upper surface of the bushing
shall be within #15 mm of the height in Table 2. The bushing may be lubricated to prevent
binding, twisting or rotation of the insulated conductor. A mass, as specified in Table 2, is
suspended from the end of the conductor. The duration of the testis 15 min.

During the test, the conductor shall neither slip out of the clamping unit nor break near the
clamping unit.
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Terminals shall not damage the conductor during this testin such a way as to render it unfit

for further use.
Dimensions in millimetres
|
]
@ "
|
! IEC
Key
A Clamping unit
B Platen
C Byshing hole
D Mgss
Figure:10 — Test apparatus for checking damage to conductors
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Table 2 - Test valuesfor flexing tests for copper conductors

11.3.2

cross-sgctional areas specified in Table 1, using class 2 conductors for terminals of g
outlets prshipinlets, and class 5 conductorsifor terminals of plugs or ship connectors

The co
tightene

the manjufacturer on the productor-in an instruction sheet.

Each cpnductor is subjected to a pull according to the value in Table 3, exerte
opposite direction to that in‘which the conductor was inserted. The pull is applied with
for 1 mih. The maximumJength of the test conductor shall be 1 m.

During the test, the conductor shall not slip out of the terminal nor shall it break at, or
clampinlg unit,

Conductor size Diam eter Height? Mass
mm? awaivcy | °TPusning mm kg
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 19,1 368 104
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

@ Tolerance for height A: +15 mm.

Verification is carried out successively with conductors ofthe largest and sallest

ductors shall be connected:\fothe clamping unit, and the clamping screws

ocket-

or nuts

d to two-thirds of the torquelindicated in Table 10, unless the torque is specilfied by

) in the
but jerks

in, the


https://iecnorm.com/api/?name=4235f96789fec321d1da48264b96e8c4

IEC 62613-1:2019 © IEC 2019 - 29 -

12 Logking devices and interlocks

12.1

accessories according to this document.

NOTE 1
micro-sw

Table 3-Test valuesfor pull-out tests for copper conductors

Conductor size Pulling force

mm2 AWG/MCM N
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
95 000 354
120 250 427
150 300 427
185 350 503
240 500 578

Besides the pilot contacts, an additional interlocking device may be incorpor

tch, proximity sensor, fibre optic)are not designed to perform the energization and/or de-energi

Ated in

Interlocking devices by means of auxiliary/pilot contacts and/or secondary switching devides (e.g.

ration of

the cablefs/system. Such de-energization of the power cable ensures a safe handling of the cables and agcessories

accordin

NOTE 2
informati

Pilot co
be live
they ar
accordi

Auxiliary/pilot contacts and/or secondary switching devices are meant to provide the ne
bn to ship and shore of the status of the accessories.

vhen engaged or not engaged with the pilot contacts of the plug or shipinlet, g
b supplied with ELV or protected against the standard contact test fingg
ngAoEC 60529).

to this document and isyperformed from ship-side and/or from shore-side according to IEC/IEEE[{80005-1.

cessary

htacts of a’socket-outlet or ship connector used for electrical interlock are pernpitted to

rovided
r (IP2X

The operation of an interlock shall not be impaired by normal wear of the portion of the plug
or ship connector used forinterlocking.

Compliance is checked by inspection.

12.2 A means for a key locking device that locks the accessoriesinthe engaged position

shall be

provided.

Compliance is checked by inspection.

A lock-out/tag-out facility may also be provided.
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13 Resistance to ageingof rubberand thermoplastic material

Elastomeric parts such as sealing rings and gaskets, shall be sufficiently resistantto ageing.

Compliance is checked by an accelerated ageing test made in an atmosphere having the
composition and pressure of the ambient air.

The samples are suspended freely in a heating cabinet, ventilated by natural circulation. The
temperature in the cabinet and the duration of the ageing test are

e (70%2)°C and 10 days (240 h), for rubber;
1

or oA Lo PN N PR
e (80 2y *Canmd7days (68t forthermoptasticmateriat:

After tHe samples have been allowed to attain approximately room temperattre; they are
examing¢d and shall show no crack visible to the naked eye, nor shall the materlal have
becomgq sticky or greasy.

Afterthe test, the samples shall showno damage which would lead tonon-compliange with
this doclument.

If there |s a doubt as to whether the material has become sticky,\the sample is placed|on one
of the pans of a balance and the other pan is loaded with amass equal to the masq of the
sampleplus 500 g. Equilibrium is then restored by pressing'the sample with the forelfinger,
wrapped in a dry piece of coarse woven cloth.

No trac¢ of the cloth shall remain on the sample anndthe material of the sample shall not stick
to the cloth.

The usg of an electrically heated cabingt is recommended. Natural circulation fnay be
provided by holes in the walls of the cabinet.

14 Geheral construction

14.1 \ccessible surfaces.of accessories shall be free from burrs, flashes and similaf sharp
edges.

Complignce is checked by inspection.

14.2 Accessaries shall incorporate means for ensuring the marked degree of protection
when in|jcomplete engagement with their counterpart.

Wh la H L4 Lo pu | Ao 4 2 1o pu | HY . R HN | £ 4 L th
ere mere—tTs—anatacnea captmat camotroeTremoveawitnotutr tme—ata—oT—atoor,then e

accessory shallalso meet this requirement when this cap is correctly fitted.

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

Lid springs, ifany, shall be of corrosion-resistant material such as bronze, stainless steel or
other suitable material adequately protected against corrosion.

Compliance is checked by inspection and by the tests 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 fixing the socket-outlet or the ship inlet to its mounting
surface, ina box orin an enclosure, shall be easily accessible.

These fixings and those that fix the enclosure shall not serve any other purpose except in
cases where an internal protective earthing connection is established automatically and in a

reliable way by such a fixing.
Compliance is checked by inspection.

14.4 The various parts of the accessories shall be reliably fixed to one anotherin such a
way that they will not work loose in normal use. It shall not be possible to dismantle the
accessaoaries without the aid of a tool

Complignce is checked by inspection.

14.5 The user shall not be able to alter the position of the contacts .or the means of
non-intgrchangeability of the accessories.

NOTE This does not prevent the replacement of the contacts by the user, according to the manufacturer's
instruction.

Complignce is checked by manual test to ensure that only oneimounting position is pofssible.

14.6 If an insulatinglining is provided, it shall have adeguate mechanical strength anpd shall
be secyred to the enclosure in such a way that either it cannot be removed withodit being
seriously damaged, oritis so designed that it cannot,be replaced in an incorrect positjon.

Complignce is checked by inspection and by the.tests of 18.2 and 23.2.

14.7 Contacts of accessories shall belself-adjusting so as to ensure adequate [contact
pressurg when accessories are fully engaged.

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

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

Complignce is checked by the following test: socket-outletand shipinlet are assembpled as
recommended by.the manufacturer. Plug and ship connector are inserted and withdrawn from
their colinterpart-without cable.

A mechanical assist or other means to facilitate the insertion and withdrawal ofl mating
accessories may be provided. The force required to actuate this means shall not exceed
240 N.

Compliance is checked by inspection and a manual test.
14.9 Accessories shallnot have specific means to allow the wiring of more than one cable.
Compliance is checked by inspection.

14.10 Accessories shallbe so designed that they can only be reassembled so as to ensure
the correct relationship between the components as originally assembled.

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

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 easily introduced into their terminals and secured therein;

— thecorrect positioning of the conductors, without theirinsulation coming into contact with
live parts of a different polarity from that of the conductor;

— the govers or enclosures, if any, to be fixed easily after connection of the conduéigrs.

Complignce is checked by inspection and by an installation test with conductor$|of the|largest
cross-sectional area specifiedin Table 1.

15.2 bocket-outlets and ship inlet terminals shall not have specifi¢)means to allow the
wiring of more than one conductor.

Complignce is checked by inspection.

15.3 bocket-outlets and ship inlets shall incorporate means for ensuring the marked|degree
of proteftion when not in engagement with their counterpart.

Complignce is checked by inspection and by the tests of Clauses 18 and 19.

16 Construction of ship connectors

16.1 The enclosure of ship connectars shall completely enclose the terminals and tlhhe end
of the flgxible cable.

Complignce is checked by inspection.

16.2 Bbhip connectors shallincorporate means for ensuring the marked degree of prgtection
IP66/IP67H when not in.engagement with their counterpart.

Complignce is checked by inspection and by the tests of Clauses 18 and 19.

17 Construction of plugs

17.1 The enclosure of plugs shall completely enclose the terminals and the end of the
flexible cable.

Compliance is checked by inspection.

17.2 Plugs shall incorporate means for ensuring the degree of protection IP66H when
completely engaged in an appropriate socket-outlet.

Where there is an attached cap which cannot be removed without the aid of a tool, then the
plugs shall also meet this requirement when this cap is correctly fitted.

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

17.3 The construction of plugs shall be such that the conductors can be properly connected
according to the manufacturer's instructions.

Compliance is checked by inspection.

18 Degrees of protection

18.1 Accessories excluding the ship inlet shall have the degree of protection IP66/IP67H.

The ship inlet shall be at least IP66H.

The IP degree of protection of accessories shallonly be required when in engagemenf with a
complementary accessory or with an attached cap, ifany.

Complignce is checked by the appropriate tests mentioned in 18.2 to 18. 4.

18.2 bocket-outlets and ship connectors when mounted as in normal use and withodt a plug
or shipinletin position shall ensure the degree of protection of IR66H.

In addition, when a plug or ship inlet is fully engaged with'the socket-outlet or ship corjnector,
the degnee of protection of IP66/IP67H shall be ensured.

Complignce is checked by the appropriate tests mentioned below.

The tedts are made on accessories mounted according to manufacturer's recommended
installation and fitted with cables having the'smallest and the largest diameters according to
Table 11 Screwed glands and fixing screws of enclosures and covers are tightenelfl with a
torque dqual to two-thirds of the valuesindicated in Table 10, unless otherwise specifidd by the
manufagturer. Caps orlids, if any, @re closed as in normal use.

Socket{outlets and ship connéctors are tested with and without the complementary acg¢essory
in engagement, the meansfor ensuring the required degree of protection against mpisture
being positioned as in normal use.

Plugs dand ship inlets are tested with the means ensuring the protection against npoisture
assemblled as in normal use.

18.3 ccessories shall be tested in accordance with [IEC 60529.

Immediately after the tests, the samples shall withstand the dielectric strength test specified
in Clause 19, and inspection shall show that water has not entered the samples to any
appreciable extent and has not reached live parts.

18.4 All accessories shallbe proofed against humid conditions which can occur in normal
use.

Compliance is checked by the humidity treatment described in 18.4, followed immediately by
the measurement of the insulation resistance and by the dielectric strength test specified in
Clause 19. Cable entries, if any, are left open. Both 3P+E and 1P accessories shall be wired
as in normal use.

Covers which can be removed without the aid of a tool are removed and subjected to the
humidity treatment with the main part; spring lids are open during this treatment.
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Two sets of samples can be conditioned: one for use to test the pilot, signal or
communications circuits and contacts (lowvoltage), the second for tests of the power circuits
and contacts (high voltage). Forthe single-pole (neutral) accessories, only one set of samples
shall be conditioned.

The humidity treatment is carried out in a humidity cabinet containing air with a relative
humidity maintained between 91 % and 95 %. The temperature of the air, at all places where
samples can be located, is maintained within 1 °C of any convenient value T between 20 °C

and 30 °C.

Before being placed in the humidity cabinet, the samples are brought to a temperature
betweenT and T + 4 °C.

The samples are keptinthe cabinetfor 7 days (168 h).

NOTE In| most cases, the samples can be brought to the temperature specified by keeping them within 1| °C of any
conveniept value T between 20 °C and 30 °C for at least 4 h before the humidity treatment.

A relativd humidity between 91 % and 95 % can be obtained by placing in the humidity cabinet a saturatefl solution
of sodiunp sulphate (Na,SO,) or potassium nitrate (KNO,) in water, having a sufficiefitlylarge contact surface with
the air.

In order tp achieve the specified conditions within the cabinet, circulation ofthe airwithin itis kept constgqnt and, in
general, a cabinet that is thermally insulated is used.

Afterthls treatment, the samples shall showno damage within the meaning of this doclument.

19 Insplation resistance, dielectric withstand and partial discharge tests

19.1

nsulationresistance anddielectric strength

The insulation resistance and the dielectric strength of accessories shall be adequate.

For pildt circuits, compliance is checked by the tests of 19.3 and 19.4, which afe made
immedigtely after the test of Clause 18 in the humidity cabinet after reassembly of|covers

which can have been removed.

The protective earthing.conductor shall be connected to anyaccessible metal partg of the
body or{frame of the accessory, including the metal foil wrapped tightly around the body.

NOTE F¢r the purpese of these tests, the neutral contact, the pilot contacts and any other communicatign or other
contacts for signakercontrol purposes, if any, are each considered as a pole.

Accessgprieswith enclosures of thermoplastic material are subjected to the additionpal test
of 19.8.

19.2 Pilotcontacts

For the pilot contacts, the insulation resistance is measured with a DC voltage of
approximately 500 V. The voltage is applied for 1 min before the measurement is made.

The insulation resistance shall be not less than 5 MQ.

19.3 Measurements
The insulation resistance is measured consecutively

a) between all pilots connected together and the body,
b) between each pilotin turn and all other pilots, these being connected to the body,
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c) between any metal enclosure and metal foil in contact with the inner surface of its
insulating lining, if any, a gap of approximately 4 mm being left between the metal foil and
the edge of the lining.

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

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

19.4 Dielectric withstand test for low voltage (LV) pilot contacts

A test voltage of substantially sine-wave form, having a frequency of 560 Hz/60 Hz and the

I Jo H Tl 4 H L 4 H ook 'y 1. H Li & L 401
Va UeS qQrroOowrriTmm Tavlc =, To a’J’JllUu ToOr 1 1rrrrr DG UwWoeoTTT UITT ,JC”LO mraredtitcuinlimr T'Id. I.

NOTE 1 [For the parts indicated in 19.3 which are used in non-power circuits (control pilot circuit; commynications
circuits, qr other signal or control circuits), each circuit can be tested separately, using a test voltage basgd on the
highest vpltage in the circuit.

Table 4 - Test voltage for dielectric strength test of pilot,contacts

Ihsulation voltage of the accessory 2 Test voltage
\% \Y
Up to and including 50 500
Over 50 up to and including 500 2000P

2 The iInsulation voltage is atleast equal to the highest rated opetrating voltage.

b This|valueis increased to 2 500V for metal enclosures lined with insulating material.

Initially| no more than half the specified voltage is applied, and then it is raised rapidly to the
full valuge.

No flashover or breakdown shall o¢¢ur during the test.

NOTE 2 |Glow discharges without drop‘in voltage are ignored.
19.5 Plartial dischargetest for high voltage (HV) powercontacts

Partial discharge shall be less than 10 pC at 1,73 Uy in accordance with IEC 60502-4:2010,
Table 5

19.6 AC withstand test for HV power contacts

The dieleetric strength of accessories shall be adequate. Tests shall be performed acqording
toIEC 62271-1.

Compliance is checked by the testsof 19.7 and 19.8, which are made immediately after the
testof 19.4 inthe humidity cabinet orin the room in which the samples were brought to the
specified temperature, after reassembly of covers which could have been removed.

The test potential shallbe applied

a) between each phase individually and the earthed body,
b) between the neutral pole and the body,

c) between any metal enclosure and metal foil in contact with the inner surface of its
insulating lining, if any, a gap of approximately 4 mm being left between the metal foil and

the edge of the lining.
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For test a), the test voltages specified in Table 5 shall be applied, connecting one phase
conductor of the main circuit at atime, to the high-voltage terminal of the test supply. All other
phase conductors of the main circuit and the pilot, auxiliary and signal circuits, if any, shall be
connected to the protecive earthing conductor orthe frame and to the earth terminal of the

test supply.

Fortesthb), the test voltages specified in Table 5 shallbe applied, connecting the neutral
conductorto the high-voltage terminal of the test supply. The body shall be connected to the

protective earthing terminal of the test supply.

Fortestc), the test voltages specified in Table 5 shall be applied between the inner layer(s) of
the metal foil and the protective earthing conductor, the body or frame, and the outer metal

foil wrap.

Table 5 - Dielectric withstand test voltage

Rated voltage Rated short duration power frequency Rated lighthing impulse
withstand voltage for 1 min w ithstand voltage
kV (RNIS value) kV kV
(RMS value) Peak value
1,2 20 60
12 32 75

For the fated lightning impulse withstand voltage, the.accessories shall withstand 10 impulses
on each polarity without disruptive discharge.

For the| short duration power frequency withstand voltage, initially no more than half the
specifigd voltage is applied and then itcis raised rapidly to the full value for 1 min. No
flashovér or breakdown shall occur during the test.

Complignce is checked by the tests'of 19.6 that are carried out immediately after the|test of
19.4in the humidity cabinet or jn'the room in which the samples were brought to the specified
tempergture, after reassembly o0f covers which can have been removed.

NOTE F¢r the purpose of these tests, the pilot contacts are not considered as poles.
19.7 Slubsequenttests

Following the test/of 19.6, the following sequence of tests shall be conducted:

aloperation in accordance with Clause 20, followed by

— arepeateddielectric strength test made in accordance with 19.6.

NOTE 1 For the purpose of these tests, if the manufacturer so decides, the cable can be re-terminated or
replaced.

NOTE 2 Followingthe temperature rise test, the contacts are wiped with a piece of dry cloth or the equivalentdry
cleaning maintenance operation is performed, as stated in the manufacturer's instructions.

NOTE 3 The humidity treatmentis not repeated before the dielectric strength test of 19.7.

19.8 Verifications

Immediately after the tests of 19.4 and 19.6, it shall be verified that, for accessories with
enclosures of thermoplastic material, the means of providing non-interchangeability have not

been impaired.
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20 Normal operation

Accessories shall withstand, without excessive wear or other harmful effect, the mechanical,
electrical and thermal stresses occurring in normal use.

Compliance is checked by testing any accessory with a new complementary accessory that
complies with the relevant standards.

The test position shallbe as in normal use, as specified by the manufacturer. Inthe absence
of such specification, accessories are tested in a horizontal position.

Access .
inserted into and withdrawn from the socket-outlet or ship inlet. As far as applieaple, the
350 cyclles shall be consecutive. Insertion and withdrawal speeds will correSpond to the
normal pperation of the accessory, or as stated by the manufacturer.

For the| purpose of this test, the locking/latching function may bge "disengaged| at the
manufagturer's discretion.

During fhe test, the contacts of the accessories shallnot be adjusted, lubricated or otHerwise
conditidned.

Afterthe test, the samples shall show

— no wWear impairing the further use of the accessoryor of its interlock, if any;
- no cvflLterioration of enclosures or barriers;

— no damage to the entry holes for the plug caontacts that mightimpair proper working;
— no lgosening of electrical or mechanicalconnections;
— no seepage of sealing compound.

Lid spripgs, if any, are tested by completely opening and closing the lid, the number of times

the lid i$ opened being the same as the number of cycles. Thistestmay be combined with the
test forthe accessories.

21 Temperaturerise

21.1 Plermissibletemperature rise

Accesspries-shall be so constructed thatthe temperature rise in normal use is not excgssive.

Com II neaic ochaoclkad hl/ tosting HH-FCCOSSOH- wmath o nowvu caomnlamanfary, a-6-6-6-559r that
AC6-H5-Chockod by tosting-any-a6605Sor- With-a-RoW-complomontary 466668 y

complies with the relevant standards.

The test current is an alternating current of the value shown in Table 6.

Accessories are fitted with conductors of a cross-sectional area as specified in Table 6, the
terminal screws or nuts, if any, being tightened with a torque specified on the product orin the
instruction sheets from the manufacturer or equal to two-thirds of that specified in Table 10.

For the purpose of this test, alength of at least 2 m of the cable is connected to the terminals.
Non-rewireable accessories are tested as delivered.

For accessories having three phases and protective earth, the test current during the test
shall be passed through the phase contacts.
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A further separate test shall be carriedout by passing the test current through the protective
earthing contactand the nearest phase contact.

The pilot contactrated current shall be passed through the pilot contacts, if any, at the same

time as

any of these tests.

Table 6 — Test current and conductorcross-section for temperature rise

Nominal current Test current Pilot contacts Conductor size
test current
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 last until the temperature stabilizes (i.e. has no variation over 2 K

tempera

thermoqouples which are so chosen and positioned that they have negligible effec
tempergture being determined.

The tenlperature rise of terminals shall not exceed 50 K.

21.2 S

The usH

urface temperature

temperdture can lead to excessive surface temperatures, for surfaces likely to be touc

The ma

nufacturer shall make the necessary recommendations in its operating manual

fo handle the products in such'¢ircumstances.

The maximum permissible” surface temperature of those parts of the plug and t

connect
carrying

or that may bg touched during normal operation, when tested with the ac
the maximum, rated current, shall be according to Table 7.

Table 7 - Maximum surface temperatures

h). The

ture is determined by means of melting particles, colgur-changing indicaltors, or

on the

of the product outdoors in direct eXposure to sun combined with a high ambient

hed.

on how

he ship
Cessory

Maximum permissible Temperature rise at am

°C K

surface temperature | temperature not exceeding 45°C

Accessi

touched in normal operation

ble parts expected to be 70 25

Accessi

ble parts which it is not

necessary to touch in normal 80 35
operation

Compliance is checked by the test of 21.1 carried out at an ambient temperature of

(25 + 5)

°C and corrected to an ambient temperature of 45 °C.

NOTE Accessories used indoors orin a controlled temperature environment can be evaluated at an ambient
temperature of 25 °C.


https://iecnorm.com/api/?name=4235f96789fec321d1da48264b96e8c4

IEC 62613-1:2019 © IEC 2019 -39 -

22 Flexible cablesand theirconnection

22.1 Meansfor cable clamping
Plugs and ship connectors shall be provided with a cable clamping means in such a way that

e the conductors are relieved from strain, including twisting, when connected to the
terminals or terminations,

e the conductors and the outer sheath of the cable are protected from abrasion and damage.

Cable clamping means shall be so designed that the cable cannot touch accessible metal
parts or internal metal parts, for example the screws of the cable clamping means, ifthese are
electricplly connectied to accessible metal parts, unless the accessible metal parts are
connecfed to the internal protective earthing terminal.

Complignce is checked by inspection and by the tests of 22.2.

22.2 Requirementsfor plugs and ship connectors

Plugs apd ship connectors shallaccommodate a flexible cable complying with Anngx B of
IEC/IEHE 80005-1:2019, or with IEC 60502-4 or one of the flexible'cable types specfified in
Table 8] the nominal cross-sectional area being not less than the-values shown in Table 1.

The cone connected to the protective earthing terminaly’shall be identified by thg colour
combination green/yellow. The nominal cross-sectignal area of the protective ¢arthing
conducfor shall be at least equal to 50 % that of the phase conductors.

NOTE In| some countries, the colour green can be used;

The separate neutral conductor, if any, shajlthave a cross-section equal to that of the phases.
The pildt conductors shall have a nominal cross-sectional area of at least 1,5 mm?2.

Complignce is checked by inspection.

— It shiall be clear how the'relief from strain and the prevention against twisting is pefformed.
If anly one of the compaenents is not in positionin the accessory as provided, an ingtruction
shegt shall be provided to identify the necessary parts and the method of assembly.

— The |design of thie'cable anchorage shall be such that the anchorage or components are
properly positioned relative to the accessory when assembled.

— Cable anchorages shall present no sharp edges to the cable and shall be so designed that
the angherages or their components are not likelyto belost when the enclosurg of the
accgssory (and not the cable anchorage) is being opened.

— Makeshift methods, such as tying the cable into a knot or tying the ends with a string, shall
not be used.

— Cable anchorages and cable inlets shall be suitable for the different types of flexible
cables which can be connected.

If a cable inletis provided with a sleeve to prevent damage to the cable, this sleeve shall be
of insulating 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 times the
diameter of the cable with the largest cross-sectional area to be connected.

Helical metal springs, whether bare or covered with insulating material, are not allowed to be
used as cable sleeves.
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Compliance is checked by inspection.

Plugs and ship connectors provided with a flexible cable according to IEC 60228 class 5
(flexible) are subjected to a pull test in an apparatus similar to that shown in Figure 11,

followed by a torque test.

Dimensions in millimetres

160 200

IEC

Key

A Sample
B Crank

C Eccentric
D Mass

Figure 11— Apparatus for testing the cable anchorage
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Table 8 —Flexible cable typesand dimensions,

including conductorsizesand wire type

Voltage| Rated Conductor size Type of Type of cable Approximate external
i fth |
current conductors IEC 60092-354 or diameter of the cable
kV A IEEE 1580 mm
AWG/ 3 P+ @ +
mm? 1P (neutral
MCM ( ) pilots
IEC 60228 class 5
7,2 250 70 3/0 (flexible) a 24 1 N/A
7,2 250 95 4/0 (flexible) a 25,2 N/A
IEC 60228 class 5
7,2 350 120 250 (flexible) a N/A 8,8
IEC 60228 class 5
7,2 350 185 350 (flexible) a N/A B6,4
IEC 60228 class 5
12 350 120 250 (flexible) a N/A 8,8
12 350 185 350 | EC 60228 class 5 a N/A 86,4
(flexible)
12 500 185 350 | IEC 60228 class 5 a N/A 86,4
(flexible)
IEC 60228 class 5
12 500 240 500 (flexible) a N/A D2,7
2 Unddgr consideration.

Conduc
sufficie

The cal
torque ¢
glands,
push thé

The sai
enters't

he sample.

The cah

hple is fixed in the test apparatus so that the axis of the cable is vertical

fors are introduced into the termiinals, the terminal screws, if any, being tighteged just
ntly to prevent the conductors-from easily changing their position.

le anchorage is used in the normal way, clamping screws being tightened with a
qual to two-thirds efithat specified in 24.1. Afterreassembly of the sample, with cable
if any, in positiof, the component parts shallfit snugly, and it shall not be posgible to
b cable into the.sample to any appreciable extent.

Wwhere it

levs then subjected 100 times to a pull of the value shown in Table 9. Each|pull is

applied without jerk s and has a duration of 1 s.

Immediately afterwards, the cable is subjected for 1 minto a torque of the value shown in

Table 9.

Table 9 - Cable securenesstest values

Nom inal current Cable conductors Pulling force Torque
A N Nm
250 Neutral 1334 10,8
350 3P+E+ pilots 1334 10,8
500 3P+E+ pilots 2668 16,3
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During the tests, the cable shall not be damaged.

Afterthe tests, the cable shall not have been displaced by more than 2 mm. For rewirable
accessories, the ends of the conductors shall not have moved noticeably in the terminals; for
non-rewirable accessories, there shallbe no break in the electrical connections.

For the measurement of the longitudinal displacement, a mark is made on the cable at
approximately 2 cm from the end of the sample or from the cable anchorage before starting
the tests. If, for non-rewirable accessories, there is no definite end to the sample, an

additional mark is made on the body of the sample.

Afterthe tests, the displacement of the mark on the cable in relation to the sample or the
cable abchorage is measured.

23 Mechanical strength

23.1 Ilmpactresistance

Accessories shall have an impact resistance of IK10 according to IEC62262.

Socketioutlets and ship connectors are tested as in normal use, with and witHout the
complementary accessory in engagement, the means for ensuring the required dggree of
protectipn against moisture being positioned as in normaftuse.

Plugs and ship inlets are tested with the means ehsuring the protection against moisture
assemblled as in normal use.

Fixing screws of enclosures and covers are tightened with a torque equal to two-thirdg of the
value indicated in Table 10, unless otherwise specified by the manufacturer. Caps orl|lids, if

any, argd closed as in normal use.
The tes}t apparatus is adjusted to.apply blows as they might occurin actual use.

Blows @re applied to theywsamples by means of the pendulum hammer descilibed in
IEC 60068-2-75, test Eha:

Afterthe test, the samples shall showno damage within the meaning of this document.

23.2 Drop test

Rewirablle_accessories are fitted with the lightest type of flexible cable of the g§mallest

cross-sectionalarea-forthe relevant rnhng epnn:f:arl inTable 1

The free end of the cable, which is about 2,25 m long, is fixed to a wall at a height of 120 cm
above the floor, as shown in Figure 12.

The sample is held so that the cable is horizontal and then is allowed to fallon toa concrete
floor. This is done eight times, the cable being rotated through 45° at its fixing each time.

Afterthe test, the samples shall showno damage within the meaning of this document; no
part shall have become detached orloosened.

For accessories with enclosures of thermoplastic material, the means for preventing
interchangeability shall not be impaired.
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