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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 4-3: Contactors and motor-starters —
AC semiconductor controllers and contactors
for non-motor loads

FOREWORD
The International Electrotechnical Commission (IEC) is a worldwide orgamzatlo for tan i > prising
all national electrotechnical committees (IEC National Committees). i promote
international co-operation on all questions concerning standardization in 8 onic fields. To
this end and in addition to other activities, IEC publishes International S i Specifications,
Technical Reports, Publicly Available Specifications (PAS) and ; eferred to as “IEC
Publication(s)”). Their preparation is entrusted to technical commi > E ational Committee interested

in the subject dealt with may participate in this preparatofy work i , guvernmental and non-

governmental organizations liaising with the IEC also part| pate~ i5 aration) IEC collaborates closely
with the International Organization for Standardization : ith”conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEG/on tech atters ekpre'ss,/as\n€arly as possible, an international
consensus of opinion on the relevant subje ical committee has representation from all

Committees in that sense. While all reasonable Qrts axe made to ensure that the technical content of IEC
Publications is accurate, IE@\ cannot _be e siblexfo e way in which they are used or for any
misinterpretation by any end use

In order to promote inte
transparently to the ma
between any IEC Rublidationvand the corrgspending national or regional publication shall be cIearIy indicated in

the latter
IEC itself does n wde ) onformity. Independent certification bodies provide conformity

Attention is drawn_to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the~dorrect application of this publication.

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

International Standard IEC 60947-4-3 has been prepared by subcommittee 17B: Low-voltage
switchgear and controlgear, of IEC technical committee 17: Switchgear and controlgear.

This standard shall be used in conjunction with IEC 60947-1.

This consolidated version of IEC 60947-4-3 consists of the first edition (1999) [documents
17B/1000/FDIS and 17B/1013/RVD], its amendment 1 (2006) [documents 17B/1486/FDIS and
17B/1510/RVD], its amendment 2 (2011) [documents 17B/1727/FDIS and 17B/1735/RVD] and
its corrigendum of May 2000.

The technical content is therefore identical to the base edition and its amendments and has
been prepared for user convenience.

It bears the edition number 1.2.
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A vertical line in the margin shows where the base publication has been modified by
amendments 1 and 2.

Annexes A, D and | form an integral part of this standard.
Annexes B, E, F, G, H and J are for information only.

The committee has decided that the contents of the base publication and its amendments will
remain unchanged until the stability date indicated on the IEC web site under
"http://webstore.iec.ch"” in the data related to the specific publication. At this date, the
publication will be

* reconfirmed,

e withdrawn,

* replaced by a revised edition, or

¢ amended.

@C@
S


https://standards.iteh.ai/catalog/standards/iec/b41a95e1-aefe-47ce-b461-d0b580a43571/iec-60947-4-3-1999

-6- 60947-4-3 © IEC:1999+A1:2006
+A2:2011

INTRODUCTION

This part of IEC 60947 covers low-voltage a.c. semiconductor controllers and contactors
(solid-state contactors) intended for the use with non-motor loads. As controllers, they have
many capabilities beyond the simple switching on and off of non-motor loads. As contactors,
they perform the same functions as mechanical contactors, but utilize one or more
semiconductor switching devices in their main poles.

The devices may be single-pole or multi-pole (see 2.3.1 of IEC 60947-1). This standard refers
to complete devices rated as a unit incorporating all necessary heat-sinking material and
terminals. It includes devices with all necessary terminals, which are supplied with or without
heat-sink in knocked-down form for combination by the users, when the acturer gives

annex A of IEC 60947-1.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 4-3: Contactors and motor-starters —
AC semiconductor controllers and contactors
for non-motor loads

1 Scope and object

This part of IEC 60947 applies to a.c. semiconductor non-moto
contactors intended for performing electrical operations by changing/tf

terminals from that of the applied voltage — either conti
time. The half-wave period of the a.c. wave form remain
voltage.

They may include a series mechanical
circuits, the rated voltage of which dog

intended to interrupt s
8.2.5) should form par

In this context, t@ 3

associated with sepad

— electronic ax¢. power controllers covered by IEC 60146;

— all-or-nothing solid-state relays.

Contactors and control-circuit devices used in semiconductor controllers and contactors
should comply with the requirements of their relevant product standard. Where mechanical
switching devices are used, they should meet the requirements of their own IEC product
standard and the additional requirements of this standard.
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The object of this standard is to state

a) the characteristics of semiconductor controllers and contactors and associated equipment;

b) the conditions with which semiconductor controllers and contactors should comply with
reference to

— their operation and behaviour;
— their dielectric properties;
— the degrees of protection provided by their enclosures, where applicable;

— their construction;

c) the tests intended for confirming that these conditions have been met,and the methods to

be adopted for these tests;

d) the information to be given with the equipment or in the manufac

2 Normative references

For dated references, only the edition cited applies.
of the referenced document (including any amendn

IEC 60050(161):1990, International\Elet{ro
Electromagnetic compatibility
Amendment 1 (1997)
Amendment 2 (1998)

IEC 60269-1:2006, Lo
IEC 60410:1973;

IEC 60947-4-2:19997 Low-voltage switchgear and controlgear — Part 4-2: Contactors and
motor-starters — AC semiconductor motor controllers and starters

Amendment 1 (2001)

Amendment 2 (2006)

IEC 61000-2-1:1990, Electromagnetic compatibility (EMC) — Part 2: Environment — Section 1:
Description of the environment — Electromagnetic environment for low-frequency conducted
disturbances and signalling in public power supply systems
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IEC 61000-3-2:2005, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for
harmonic current emissions (equipment input current < 16 A per phase)

Amendment 1 (2008)

Amendment 2 (2009)

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

IEC 61000-4-3:2006, Electromagnetic compatibility (EMC) — Part 4-3 : Tes
measurement techniques — Radiated, radio-frequency, electromagnetic fie ity test
Amendment 1 (2007)
Amendment 2 (2010)

IEC 61000-4-4:2004, Electromagnetic compatibility (EMC) ) esting and
measurement techniques — Electrical fast transient/burst impeiugi
Amendment 1 (2010)

IEC 61000-4-5:2005, Electromagnetic compatibili
measurement techniques — Surge immunity test

4-5: Testing and

IEC 61000-4-6:2008, Electromagnetis k Part 4-6: Testing and
measurement techniques — Immunity to>condycte 4 2nces, induced by radio-frequency
fields

IEC 61000-4-11:2004,
measurement techniques
tests

(EMC) - Part 4-11: Testing and

CISPR 11:2009,
characteristics — \


https://standards.iteh.ai/catalog/standards/iec/b41a95e1-aefe-47ce-b461-d0b580a43571/iec-60947-4-3-1999

-10 - 60947-4-3 © IEC:1999+A1:2006
+A2:2011

3 Definitions, symbols and abbreviations

For the purposes of this part of IEC 60947, relevant definitions of clause 2 of IEC 60947-1
apply with the following additional definitions:

Reference
A
AC semicondUuCtor CONTFOIIET .. ... e 3.1.1.1
B
Burst (of pulses or oscillations) ........coooiiiiiiiii e N 3.2.7
Bypassed CoNtroller ... ..o . 3.1.24
C
Controlled operation ..o e
Current-limit function ...
D

Defined-point switching (of a semiconductor controller)

@)
L o ] - (= Y 3.1.12
OFF-state 1eakage CUITENt ... ... e 3.1.13
(O] o o 1] = S PSP PTPPIP 3.1.23
LN =3 = 1 - 3.1.9
ON iMoo 3.1.22
[0 ] =\ oY 1= 1 £ oY o 3.1.2.3
Operating Capability ... 3.1.16
Operating cycle (0f @ CONtroller) .. ... 3.1.15
Operation (0f @ CONTIOIIETr) ... .o 3.1.14
Overcurrent protective means OCPM ... ... 3.1.21
Overload current Profile ... 3.1.17
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R
Radio (frequency) disturbancCe ..........ooouiiiiii i 3.2.4
Radio frequency interference, RFI (abbreviation) ... 3.2.5
RaAM DA OWN e 3.1.6
Ramp switching fUNCLION ... ..., 3.1.14.2
=0 1] o 1 | o PP 3.1.5
Random point switching (of a semiconductor controller)..............ccoooiiiiiiiiiiiinnens, 3.1.14.4.3
(= Lo T o 1= PP 3.1.18
S

Semiconductor controller (fOrm 4) . ...
Semiconductor direct-on-line (DOL) controller (form 5)
SWItching fuNCLION ...
SWItChING POINt ...

Transient (adjective and noOUN) ... NG\ e
Trip-free CONtroller ... e e N N e
Tripping operation (of a controller)

VOltage SUMge ...ouieiiiiiiie e

Zero-point switching (of a semicondudétor can

3.1 Definitions concerning a.c. se

3.1.1 AC semiconducté

3.1.1.1
a.c. semicond

A passes through zero (alternately or otherwise), the effect of "not making"
the current fqllowjng such~\g ¢ is equivalent to breaking the current.

semiconductorcontroller (form 4)

a.c. semiconductor~dontroller in which the switching function may comprise any method
specified by the manufacturer. It provides control functions which may include any
combination of ramp-up, load control or ramp-down. A FULL-ON state may also be provided

3.1.1.1.2
Vacant

3.1.1.1.3

semiconductor direct-on-line (DOL) controller (form 5)

special form of a.c. semiconductor controller in which the switching function is limited to the
full-voltage, unramped method only and where the additional control function is limited to
providing FULL-ON (also known as a semiconductor contactor or solid-state contactor).

It is a device (see 2.2.13 of IEC 60947-1) which performs the function of a contactor by
utilizing a semiconductor switching device (see 2.2.3 of IEC 60947-1). It has only one position
of rest (OFF-state or Open state in the case of an HxB hybrid controller) and is operated by
the application of a control signal. It is capable of carrying load currents as well as changing
the state of the said load (electrical circuit) between the FULL-ON and the OFF-states (Open)
under normal circuit conditions including operating overload conditions.
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3.1.1.2
Vacant
Device
Controller
(all forms)
L T

A/

IEC 1206/99
/\(;

Hybrid controller HxA* B
where x =4 or 5

Uc2
c1
IEC 1207/99

~N

/ﬂ

Hybrid controller HxB** \>

where x =4 or 5

[ LT
e

:: Ucq
IEC 1208/99
A\

Parallel mechanical
contact

Bypas€ed contrglle L T
Semiconductor controller
(Forms 4,5)

IEC 1896/06

Parallel mechanical
contact

Hybrid controller
Bypassed hybrid controller © L e W gmmmmmmmmmmmee . T

! S(—;rle_s | i ! Semiconductor |
-- mechanica [ [

' FTT controller '

! contact M

(Forms H x A. H x B)

IEC 1897/06

* Two separate controls for the controller and the series mechanical switching device respectively.
** One control only for the series mechanical switching device.
¢ For other configurations, tests may be suitably adapted by agreement between the user and the manufacturer.

Figure 1 — Graphical possibilities of controllers
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