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1)

The main task ©
technical committee

INTERNATIONAL ELECTROTECHNICAL COMMISSION

GENERAL REQUIREMENTS FOR RESIDUAL CURRENT OPERATED
PROTECTIVE DEVICES

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

this end and in addition to other activities, IEC publishes International Standar:
Technical Reports, Publicly Available Specifications (PAS) and Guides
Publication(s)”). Their preparation is entrusted to technical committees; any |
in the subject dealt with may participate in this preparatory work. 3

consensus of opinion on the relevant subjects since each
interested IEC National Committees.

Committees in that sense. While all reasonagle effo € hat the technical content of IEC
Publications is accurate, IEC cannot be 5 hich they are used or for any
misinterpretation by any end user.

In order to promote international unlformlty ioN smmitte€s undertake to apply IEC Publications
transparently to the maximum extent pos N N and regional publications. Any divergence
between any IEC Publication and the corre i gtonal publication shall be clearly indicated in
the latter

IEC provides no marking procedure to ind ppYQval and cannot be rendered responsible for any

No liability shall s i : pfoyees, servants or agents including individual experts and
members of its teshpical Ce ittee ational Committees for any personal injury, property damage or
other damage of any ) éther direct or indirect, or for costs (including legal fees) and
expenses arising gNtN\Q Ilcatlon uSe of, or reliance upon, this IEC Publication or any other IEC
Publications

Attention is dfa e references cited in this publication. Use of the referenced publications is
indispensable for the

Attentig ssibility that some of the elements of this IEC Publication may be the subject of
patent rights s a held responsible for identifying any or all such patent rights

IEC Xechnical committees is to prepare International Standards. However, a
ay propose the publication of a technical report when it has collected

data of a different kind from that which is normally published as an International Standard, for
example “state of the art”.

IEC 60755, which is a technical report, has been prepared by subcommittee 23E: Circuit-
breakers and similar equipment for household use, of IEC technical committee 23: Electrical
accessories.

The text of this technical report is based on the following documents:

DTR Report on voting

23E/635/DTR 23E/640/RVC

Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table.
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This second edition of IEC 60755 cancels and replaces the first edition published in 1983, its
first amendment published in 1988 and its second amendment published in 1992.

It constitutes a technical revision.

IEC 60755 has been revised in order to align the previous version with the latest editions of
IEC 61008, IEC 61009, IEC 62423 and IEC 60947-2.

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

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under “http://w e.iec.ch” in the
data related to the specific publication. At this date, the publication will

@%

* reconfirmed,
* withdrawn,
* replaced by a revised edition or

* amended.

N
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INTRODUCTION

Residual current devices are primarily intended to give protection against the risk of
dangerous, and possibly lethal, electric shocks and to provide protection against fire hazards
due to a persistent earth fault current.

This technical report specifies the operational characteristics for these devices; details of how
they should be installed to provide the desired level of protection are specified in the various
parts of IEC 60364.

This technical report is intended for use by technical committees in the preparation of
standards for residual current devices. It is not intended to be used—as_a stand-alone
standard, for example, for certification.

It has been prepared by subcommittee 23E in accordance with its
current devices.

There are two basic conditions of protection against the ri . fault protection
(indirect contact) and basic protection (direct contact).

Fault protection implies that the device is used to oltages persisting on
accessible installation metalwork, which are g become ‘live under earth fault
conditions.

making direct contact with a live
conductive part but from making conta atalwork, which itself is in contact with

a live conductive part.

The primary or basic function ofl residua
devices of adequate sehsitivity (i.e., unit

30 mA), there is the additionakk
will give a high @ :
part.

ing’ operating residual currents not exceeding
ould other methods of protection fail, the device

The operating i i in this technical report are therefore based on
requirements, i are based on the information contained in IEC 60479.

These devi prowide protection against the risk of fire resulting from earth fault
currents for lengthy periods without operating the overcurrent protective

device.
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GENERAL REQUIREMENTS FOR RESIDUAL CURRENT OPERATED
PROTECTIVE DEVICES

1 Scope

The requirements of this technical report apply to residual current operated protective devices
(hereinafter referred to as “residual current devices” (RCD)) for rated voltages not exceeding
440 V a.c., intended primarily for protection against shock hazard. They are intended to be
used by technical committees when drafting product standards and apply only if they are
incorporated or are referred to in the relevant standards. This report is not intended to be
used as a stand-alone standard, for example, for certification.

NOTE 1 This technical report may also be used as a guide for residual current deyices o
1000V, a.c.

ated “oltages up to

It applies to

nares itNtg/a reference

— a single device which detects a residual current (see ¥
‘ual cukcent exceeds this

value (see 3.3.3) and opens the protected circuit whe
reference value (see 3.3.4);

— an association of devices, each one of them
above-mentioned functions, but acting togethe

This report applies for conditions as
requirements may be necessary.

supply in accordance

NOTE 2 In this co

For residual current devices performing additional functions, this technical report applies
together with the relevant standard covering the additional functions; for example, when
residual current devices incorporate a circuit-breaker it should comply with the relevant
circuit-breaker standard.

Supplementary or particular requirements may be necessary, for example, for
— residual current devices intended for use by uninstructed persons;

— socket-outlets, plugs, adapters and couplers incorporating residual current devices.

This technical report states

the definitions of terms used for residual current devices (Clause 3) ;

the classification of residual current devices (Clause 4);

the characteristics of residual current devices (Clause 5);

the preferred values of the operating and influencing quantities (5.4);
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— the marking and information to be provided for residual current devices (Clause 6);
— the standard conditions for installation and operation in service (Clause 7);
— the requirements for construction and operation (Clause 8);

— the list of minimum requirements to be tested (Clause 9).

NOTE 3 Devices having a residual current function for specific purposes other than those mentioned above (for
example, motor protection) are not covered by this technical report.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated referencg ne latest edition
of the referenced document (including any amendments) applies.

IEC 60038, IEC standard voltages
IEC 60050-411:1996, International Electrotechnical Vocabul ating machines

IEC 60050-426:1990, International Electrotechnical
apparatus for explosive atmospheres

IEC 60050-441:1984, International Vc@/ary ~ Part 441: Switchgear,
controlgear and fuses

IEC 60050-442:1998, International
acccessories

Vocabulary — Part 442: Electrical

IEC 60364-4-41, Lo : ical installations — Part 4-41: Protection for safety —
Protection agains j

3 Terms and definitions

For the purposes of this document, definitions given in IEC 60050-411, IEC 60050-426, IEC
60050-441, IEC 60050-442 and IEC 60050-471, as well as the following, apply.

3.1 Definitions relating to currents flowing from live parts to earth

3.11
earth fault current
current flowing to earth due to an insulation fault

3.1.2

earth leakage current

current flowing from the live parts of the installation to earth in the absence of an insulation
fault
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3.1.3

pulsating direct current

current of pulsating wave form which assumes, in each period of the rated power frequency,
the value 0 or a value not exceeding 0,006 A d.c. during one single interval of time, expressed
in angular measure, of at least 150°

3.14

current delay angle o

time, expressed in angular measure, by which the starting instant of the current conduction is
delayed by phase control

3.1.5
smooth direct current
direct current which is ripple-free

NOTE A current is considered to be ripple-free when the coefficient of ripple is be

3.2 Definitions relating to the energization of a resid

3.2.1

residual current 1,
vector sum of the instantaneous values of the ¢
residual current device (expressed as r,

3.2.2
residual operating current
value of residual current which causesg the
conditions

ent device to operate under specified

3.2.3

value of residu rrent at wh
operate under s ed<conditions

3.3 Definitiong’re he operation and to the functions of the residual current
device

3.3.1

residual’curce

mechanica g devite or association of devices designed to make, carry and break

currents unde orm service conditions and to cause the opening of the contacts when the
residual current attains a given value under specified conditions

3.3.2
detection
function consisting in sensing the presence of a residual current

3.3.3

evaluation

function consisting in giving to the residual current device the possibility to operate, when the
detected residual current exceeds a specified reference value

3.34

interruption

function consisting in bringing automatically the main contacts of the residual current device
from the closed position into the open position, thereby interrupting the current(s) flowing
through them
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3.3.5

switching device

device designed to make or to break the current in one or more electric circuits
[IEV 442-01-46]

3.3.6

trip-free mechanism of a residual current device

mechanism, the moving contacts of which return to and remain in the open position when the
opening operation is initiated after the initiation of the closing operation, even if the closing
command is maintained

NOTE To ensure proper breaking of the current which may have been established, it may be necessary that the
contacts momentarily reach the closed position.

[IEV 441-16-31, modified]

3.3.7
residual current device without integral overcurrent protectio

and/or short circuits

3.3.8
residual current device with integral overcurrent
residual current device designed to perform the
and/or short circuits

NOTE This definition includes residual current de
3.3.9)

3.3.9
r.c. unit

means of operating th
assembled or a

3.3.10
break-time of a

maximum time ing" which the residual operating current can be applied to the residual
current device without causing it to operate

3.3.12

time-delay residual current device

residual current device specially designed to attain a predetermined value of limiting non-
actuating time, corresponding to a given value of residual current

3.3.13

reset residual current device

residual current device which should be intentionally reset prior to reclosing by a means
different from the operation means to be able to be reclosed and to operate again

3.3.14

test device

device incorporated in the residual current device simulating the residual current conditions
for the operation of the residual current device under specified conditions
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3.4 Definitions relating to values and ranges of energizing quantities

3.4.1
non-operating overcurrent

3.4.1.1
limiting value of the non-operating over-current in the case of a single-phase load

maximum value of a single-phase overcurrent which, in the absence of a residual current, can
flow through a residual current device (whatever the number of poles) without causing it to
operate

NOTE 1 In the case of an overcurrent in the main circuit, unwanted tripping may occur in the absence of residual
current, due to asymmetry existing in the detecting device itself.

NOTE 2 In the case of a residual current device with integral overcurrent protection, the o\value of the non-

operating current may be determined by the overcurrent protection means.

3.4.1.2
limiting value of the non-operating current in the case of a balanced loa

to operate

NOTE 1 In the case of an overcurrent in the main circuit, unwagted tripping occukin the absence of residual

current, due to asymmetry existing in the detecting device itself.

NOTE 2 In the case of a residual current device with integral\ower
operating current may be determined by the overcyrrent

3.4.2
residual short-circuit withstand current
maximum value of the residual current(for which ation of the residual current device is

assured under specified cgnditions an \ch that device may undergo irreversible
alterations

uyre rotestion, the limiting value of the non-
protection mean

3.4.3

limiting thermal yalu
highest value ol<:5be
period and undersg

deterioration of its,cha

theNdévice is capable of carrying for a specified short
without undergoing, by heating effect, permanent

3.4.4

prospective gurre

current ow in\the circuit, if each main current path of the residual current device
and of th protective device (if any) were replaced by a conductor of negligible
impedance

NOTE The prospective_<Current may be qualified in the same manner as an actual current, for example,
prospective breaking current, prospective peak current, prospective residual current, etc.

[IEV 442-01-47, modified]

3.4.5

making capacity

value of the a.c. component of a prospective current that a residual current device is capable
of making at a stated voltage under prescribed conditions of use and behaviour

[IEV 442-01-48, modified]

3.4.6
breaking capacity

value of the a.c. component of a prospective current that a residual current device is capable
of breaking at a stated voltage under prescribed conditions of use and behaviour

[IEV 442-01-49, modified]
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