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FOREWORD

This amendment has been prepared by subcommittee 121A: Low-voltage switchgear and
controlgear, of IEC technical committee 121: Switchgear and controlgear and their assemblies
for low voltage.

The text of this amendment is based on the following documents:

FDIS Report on voting
121A/42/FDIS 121A/46/RVD

Full information on the voting for the approval of this amendment
on voting indicated in the above table.

The committee has decided that the contents of this publigs
the stability date indicated on the IEC website under
related to the specific publication. At this date, the pubk

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
* amended.

1 General
1.2 Normative@re \
Replace the existirig 3

The following ref g are indispensable for the application of this document.
For dated reférences edition cited applies. For undated references, the latest edition

IEC 60050-441:19 atérnational Electrotechnical Vocabulary (IEV) — Chapter 441

IEC 60050-441:1984/AMD1:2000

IEC 60269 (all parts), Low-voltage fuses

IEC 60410:1973, Sampling plans and procedures for inspection by attributes
IEC 60417-DB:20021, Graphical symbols for use on equipment

IEC 60947-1:2007, Low-voltage switchgear and controlgear — Part 1. General rules
IEC 60947-1:2007/AMD1:2010
IEC 60947-1:2007/AMD2:2014

1 “DB” refers to the IEC on-line database.
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IEC 60947-2:2006, Low-voltage switchgear and controlgear — Part 2: Circuit-breakers
IEC 60947-2:2006/AMD1:2009
IEC 60947-2:2006/AMD2:2013

IEC 60947-4-1:2009, Low-voltage switchgear and controlgear — Part 4-1: Contactors and
motor-starters — Electromechanical contactors and motor-starters
IEC 60947-4-1:2009/AMD1:2012

IEC 60947-5-1:2003, Low-voltage switchgear and controlgear — Part 5-1: Control circuit
devices and switching elements — Electromechanical control circuit devices
IEC 60947-5-1:2003/AMD1:2009

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) - Part Testing and
measurement techniques — Electrostatic discharge immunity test

IEC 61000-4-3:2006, Electromagnetic compatibility (EMC) -— {4 ng and
measurement techniques — Radiated, radio-frequency, electroma j amunity test
IEC 61000-4-3:2006/AMD1:2007
IEC 61000-4-3:2006/AMD2:2010

IEC 61000-4-4:2012, Electromagnetic compatibili
measurement techniques — Electrical fast transient/b

Testing and

IEC 61000-4-5:2014, Electromagne Part 4-5: Testing and

A

MC) - Part 4-6: Testing and
rbances, induced by radio-frequency
fields

characteristics its 2

CISPR 11:2009, Indus cls y edical equipment — Radio-frequency disturbance
CISPR 11:20097@

CISPR 22:2008, ) ogy equipment — Radio disturbance characteristics —
Limits and methQds S

Replace the title~and ext of the existing clause, modified by Amendment 1, by the following

new title and text:

2 Terms, definitions and index of terms

2.1 General

For the purposes of this document, the terms and definitions given in IEC 60050-441 and
IEC 60947-1 as well as the following apply.
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2.2 Alphabetical index of terms
Reference
D
(DT eo] o1 T=Tox (o ] (TP PT PP 2.3.1
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Disconnector-fuse Single OPENING .....couiiiiii e 2.3.5.1
Disconnector-fuse double OPeniNg .......oouiiiiii 2.3.5.2
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2.3 Terms and initi

231

disconnector

mechanical §witck ich, in the open position, complies with the requirements
specified

Note 1 to entr iscopnestdr is capable of opening and closing a circuit when either a negligible current is

broken or made, or when\go significant change in the voltage across the terminals of each of the poles of the
disconnector occurs. is/also capable of carrying currents under normal circuit conditions and carrying, for a
specified time, currents under abnormal conditions such as those of short-circuit.

[SOURCE: IEC 60050-441:1984, 441-14-05, modified — reference to isolating function instead
of isolating distance]

2.3.2

fuse-combination unit

combination of a mechanical switching device and one or more fuses in a composite unit,
assembled by the manufacturer or in accordance with his instructions

[SOURCE: IEC 60050-441:1984, 441-14-04]

2.3.3
switch-fuse
switch in which one or more poles have a fuse in series in a composite unit

[SOURCE: IEC 60050-441:1984, 441-14-14]
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2.3.3.1
switch-fuse single opening
switch-fuse which provides an interruption in the circuit on one side of the fuse-link only

Note 1 to entry: With this arrangement safety precautions may be necessary when removing fuse-links.

2.3.3.2
switch-fuse double opening
switch-fuse which provides an interruption in the circuit on both sides of the fuse-link

Note 1 to entry: With this arrangement safety precautions may be necessary when removing fuse-links.

2.3.4
fuse-switch
switch in which a fuse-link or fuse-carrier with fuse-link forms the movipg s 3

[SOURCE: IEC 60050-441:1984, 441-14-17]

2341
fuse-switch single opening
fuse-switch which provides an interruption in the circujton

Note 1 to entry: With this arrangement, safety precautions ma

2.3.4.2

fuse-switch double opening

fuse-switch which provides an interruptiofsin tf sides of the fuse-link
NOTE 1 to entry: With this arrangement, safet pre%s

2.3.5

disconnector-fuse
disconnector in wich
[SOURCE: IEC 60050-2441\A
2.3.5.1
disconnect

Note 1 to entry:

2.3.5.2

disconnector-fuse double opening

disconnector-fuse which provides an opening in the circuit that satisfies the requirements
specified for the isolating function on both sides of the fuse-link

2.3.6
fuse-disconnector
disconnector in which a fuse-link or fuse-carrier with fuse-link forms the moving contact

[SOURCE: IEC 60050-441:1984, 441-14-18]

2.3.6.1

fuse-disconnector single opening

fuse-disconnector which provides an opening in the circuit on at least one side of the fuse-link
that satisfies the requirements specified for the isolating function

Note 1 to entry: With this arrangement, safety precautions may be necessary when removing fuse-links.


https://standards.iteh.ai/catalog/standards/iec/8e7ff1ec-5f4c-4b1f-bd2b-dc8897909156/iec-60947-3-2008-amd2-2015

-6- IEC 60947-3:2008/AMD2:2015
© IEC 2015

2.3.6.2

fuse-disconnector double opening

fuse-disconnector which provides an opening in the circuit, that satisfies the requirements
specified for the isolating function, on both sides of the fuse-link

2.3.7
switch-disconnector-fuse
switch-disconnector in which one or more poles have a fuse in series in a composite unit

[SOURCE: IEC 60050-441:1984, 441-14-16]

2.3.71

switch-disconnector-fuse single opening
switch-disconnector-fuse which provides an interruption in the circuit omat deast\one side of
the fuse-link that satisfies the requirements specified for the isolating

2.3.7.2
switch-disconnector-fuse double opening
switch-disconnector-fuse which provides an interrupt

onvboth sides of the
fuse-link that satisfies the requirements specified for '

2.3.8
fuse-switch-disconnector

2.3.8.1
fuse-switch-disconne

fuse-switch-discomrectx
the fuse-link tha i€
Note 1 to entry: Wit

2.3.8.2
fuse-switchdi
fuse-switeh-di
fuse-link

2.3.9
single pole operated three pole device

mechanical unit consisting of three individually operable single pole switches and/or
disconnecting units according to this part, rated as a complete unit for use in a three-phase
system

Note 1 to entry: These mechanical units are intended for power distribution systems where switching and/or
isolation of an individual phase may be necessary and they should not be used for the switching of the primary
circuit of three-phase equipment.

2.3.10

semi-independent manual operation

operation solely by means of directly applied manual energy such that the manual force is
increased up to a threshold value beyond which the independent switching operation is
achieved unless deliberately delayed by the operator

2.4 Summary of the equipment types

A summary of equipment definitions and relevant diagrams is given in Table 1.
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Table 1 — Summary of equipment definitions

Functions

Making and breaking current

Isolating

Making, breaking and isolating

Switch Disconnector Switch-disconnector
g o G
Fuse-combination units
Switch-fuse Disconnector-fuse Switch-disconnector-fuse

single opening®

=

single opening?®

—EI—/I—

single opening®

Switch-fuse
double opening®

Disconnector-fuse
double opening

Fuse-switch Fuse-disconnecfor Fusexswitch-disconnector
single opening® single opening® single opening®
Fuse-switch Fuse-switch-disconnector
double opening® double opening®
—0 o— —0 d—

NOTE Equipment Nn smgle

mg\‘\c\omyse multiple openings in series.

a

The fuse may be\on exside of\the c
b Depending on the ign, Breaking

Me equipment.

lace on one or both sides of the fuse-link.

Replace the
introduced in A

The following information shall be stated:

e number of poles;

e kind of current (a.c. or d.c.);

e in the case of a.c., number of phases and rated frequency;

e number of positions of the main contacts (if more than two);

t of this subclause including 4.2.1, 4.2.2, 4.2.3 and changes
nt 1 by the following:

e breaking arrangement for fused devices (single opening or double opening).

5.2 Marking

Replace the existing item 5.2.2.c) by the following:

c) rated operational currents (or rated powers) with the corresponding rated operational
voltage and utilization category (see 4.3.1, 4.3.2 and 4.4);
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Replace the existing item 5.2.2 e) by the following:

e) for fuse-combination units, the fuse characteristics and maximum rated current and the
maximum power loss of the fuse-link;

7.1.2 Materials

Delete the heading "7.1.2 Materials" (and associated text modified by Amendment 1).
Retain "7.1.2.2 Glow wire testing”.

7.1.4 Clearance and creepage distances

Delete the existing title and text of 7.1.4 (as modified by Amendment 1).

7.1.7.2 Supplementary requirements for equipment with prg electrical

interlocking with contactors or circuit breakers

Delete the existing title and text of 7.1.7.2 (as modified by Amepdme

7.1.7.3 Supplementary requirements for ith means for

padlocking the open position

7.3.1 Vacant

Replace the title "7.3.1

7.3.1 General
Subclause 7.3.1 o;

Delete the existing™titte and text of 8.2.5.3 (as modified by Amendment 1, except Table 9).

8.3.3.1 Temperature rise

Replace the second existing paragraph modified by Amendment 1, starting by "The test shall
be carried out ... ", by the following:

As a minimum the test shall be carried out at the rated operational current /.. At the
manufacturer’s discretion, when /i, and/or I, are higher than /I, the higher value may be
used. In the case of an AC-20 or DC-20 rating, the temperature rise test shall be carried out
at Iy, or I, if the device is in a specified enclosure.

8.3.3.5 Leakage current

Replace the second sentence of the first paragraph by the following:

The leakage current shall be checked across the contact gaps as follows:
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a) disconnector and switch-disconnector: between load and line terminals;

b) disconnector-fuse, switch-disconnector-fuse, fuse-disconnector and fuse-switch-
disconnector single opening: between load and line terminals;

c) disconnector-fuse, switch-disconnector-fuse, fuse-disconnector and fuse-switch-

disconnector double opening: (i) between line terminals and the fuse-links; (ii) between
load terminals and the fuse-links; and (iii) between load and line terminals.

Add, after the existing Annex C, the following new Annex D:

@%
S
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Annex D
(normative)

Switches, disconnectors, switch-disconnectors and fuse-combination
units for use in photovoltaic (PV) d.c. applications

D.1 General

As part of the answer to the challenge of sustainable development, the number of photovoltaic
(PV) installations is increasing. This latest development in photovoltaic (PV) technology is
challenging the conventional approach to energy sources and power distriution systems,
including their operating conditions and environment.

PV applications have particular characteristics and require {equip pecific
performance. These performance requirements are identified forJEC (S in this
annex.

NOTE The abbreviation “PV” (photovoltaic) is used in this annex.

"Annex A".

D.1.1 Scope and object

units, rated up to 1 500
referred to as "PV swi
combination units”.

Switches, disc
systems are subjectt

general condition

fuse- com'atlon \Nits to be used on the d.c. side of PV appllcatlons

— the tests to verify/that the product performance is consistent with the PV applications and
the expected life in PV environmental conditions.

D.1.2 Normative references

Subclause 1.2 applies with the following additions:

IEC 60068-2-14:2009, Environmental testing — Part 2-14: Tests — Test N: Change of
temperature

IEC 62208:2011, Empty enclosures for low-voltage switchgear and controlgear assemblies —
General requirements

D.2 Terms and definitions

Clause 2 applies with the following additions:
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D.2.3

critical load current

lcrit

value of breaking current, within the range of service conditions, at which the arcing time is
significantly extended

Note 1 to entry: This phenomenon, crucial for PV applications, is due to the low magnetic field coming from the
arc current, creating a slow moving arc.

[SOURCE: IEC 60947-1:2007, 2.5.16, modified — addition of the Note 1 to entry.]

D.3 Classification

Clause 3 applies with the following changes:

D.3.1 According to the utilization category

For PV applications the utilization categories given in exisfing
PVO0, DC-PV1 or DC-PV2 (see Table D.1).

r ced by DC-

D.4 Characteristics

Clause 4 applies with the following cha

D.4.3.5.1 Ability to withstand motor g erloa rrents

Subclause 4.3.5.1 is not applicable.

D.4.3.5.2 Rated making

Replace, in the second paragrap . 3 Table 3" by "Table D.5".

Equipment with utiization category:

a) DC-PV1: rated short-time withstand current is not applicable;
b) DC-PVO0 and DC-PV2: in accordance with 4.3.6.1.

D.4.4 Utilization category
Replace the existing text of 4.4 by the following:

The utilization categories define the intended application and are given in Table D.1.

Each utilization category is characterized by the values of the currents and voltages,
expressed as multiples of the rated operational current and rated operational voltage, as well
as the time constant of the circuit. The conditions for making and breaking given in Table D.5
correspond to the application listed in Table D.1.
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Table D.1 — Utilization categories
Utilization category Typical applications

DC-PVO Opening and closing a PV circuit to provide disconnection when no current is flowing.

DC-PV1 Connecting and disconnecting single PV string(s) where reverse currents and
significant overcurrent cannot occur.

DC-PV2 Connecting and disconnecting PV circuits where significant overcurrents may prevail
and where current flow can be in both directions; for example, where several strings
are connected in parallel and to the same inverter, or, one or more strings with a
battery.

D.5 Product information

Clause 5 applies with the following modifications:

D.5.2 Marking

Replace the last paragraph of 5.2.1 by the following new

i) appropni i e PV generator and load, if applicable;
) 7 and~ i€’ pplicable;

k) suitable for indooror outdoor use.

D.6 Normal service, mounting and transport conditions
Clause 6 applies, with the following changes:

This annex covers the use of PV switches, PV disconnectors, PV switch-disconnectors and
PV fuse-combination units for use in the alternative service arrangements detailed in
Table D.2.
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