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Protection against thermal effects

2009-06 la5Lds o, lastl|IEC standard voltages IEC 60038
. Power transformers - Temperature rise for liquid immersed
Lo g dbsé eilesginsls ol oo ulidl = gile ginl 5 Slalais IEC 60076-2
&le )9 aboge jgileyg0uilyi (Sl Led (yali8l = 9l 90l ) itansforiiars
2 Jelsh g S Sl o8 s (Rile mhan - )5ile 5al 5 Slalzelpower transformers - Insulation levels, dielectric tests and T
lsajexternal clearances in air
oligS Jlasl ply 1o Cuglie Sl - ,5ls 50l 5 SlilzalPower transformers - Ability to withstand short-circuit IEC 60076-5
loo zalans i — sile 0l 5 Slalea|Power transformers - Determination of sound levels IEC 60076-10
- ks 4 oslie 5l Jowe a3 g (oeges DLl - ole aess JosfSemiconductor converters - General requirements and line e
5L 3,50 45l Slaio|commutated converters - Specifications of basic requirements
Measuring relays and protection equipment - Common
Johe ol = 6,8 a3t hyaqart 3 cilis o at | ¥ COSUIING FEIAYS ANC P e IEC 60255-1
requirements
ogee Sl - 0l 5Ws slajsdlLow-voltage fuses - General requirements IEC 60269-1
ol aosgs 03lizal (sl 5008 sl (eoSs SLalyll - s 515 (sla 3| LOW-Voltage fuses - Supplementary requirements for fuses for
el o i il diged = (i SisS olsy Uike 580 slana] USE by authorized persons (fuses mainly for industrial IEC 60269-2
L. . & 1. j2pplications) - Examples of standardized systems of fuses A to
358 9995 by - YU 55 5e.8|High-voltage fuses - Current-limiting fuses 1EC 60282-1
e o) il 3928 S¥lan - 45, arlone - 31 sl JAS] Electric cables - Calculation of the current rating - Current
rating equations (100% load factor) and calculation of losses - | IEC 60287-1-1
ogoe — ol 4lxs
General
S sle (S 5l il ol Jsol - omly 55 (S 2SI Sleesb] ow-voltage electrical installations - Fundamental principles, N—
w sjassessment of general characteristics, de?nitions
Sl o cblis - eyl jl eBlis sl = ol Wy (S 28 oleesbif L ow-voltage electrical installations - Protection for safety - ——
S 58Ul s g 5| Protection against electric shock
Jlie o cbli> - el 1 cBlis ln - (oS ol 56y Slecsb] L ow-vol electrical installations - Protection for safety -
’ ’ Noltage atect 4 IEC 60364-4-42
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Low-voltage electrical installations - Protection for safety -
Protection against overcurrent

IEC 60364-4-43
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Low-voltage electrical installations - Protection for safety -

Protection against voltage disturbances and electromagnetic

disturbances

IEC 60364-4-44
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Low-voltage electrical installations - Selection and erection of

electrical equipment - Common rules

IEC 60364-5-51
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Low-voltage electrical installations - Selection and erection of

electrical equipment - Wiring systems

IEC 60364-5-52
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Low-voltage electrical installations - Selection and erection of

electrical equipment - Isolation, switching and control

IEC 60364-5-53
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Low-voltage electrical installations - Selection and erection of
electrical equipment - Earthing arrangements and protective

conductors

IEC 60364-5-54

= oS Ol s g Bl - Gl 5 (S Sl Sl

s Sl

Low-voltage electrical installations - Selection and erection of

electrical equipment - Other equipments

IEC 60364-5-55
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Low-voltage electrical installations - Verification

IEC 60364-6
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Low-voltage electrical installations - Requirements for special

installations or locations - Locations containing a bath or
shower

IEC 60364-7-701
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Low-voltage electrical installations - Requirements for special

installations or locations - Swimming pools and fountains

IEC 60364-7-702
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Low-voltage electrical installations - Requirements for special
installations or locations - Rooms and cabins containing sauna

heaters

IEC 60364-7-703
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Low-voltage electrical installations - Requirements for special

installations or locations - Construction and demolition site
installations

IEC 60364-7-704
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Low-voltage electrical installations - Requirements for special

installations or locations - Agricultural and horticultural
premises

IEC 60364-7-705
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Low-voltage electrical installations - Requirements for special

installations or locations - Conducting locations with
restrictive movement

IEC 60364-7-706
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Low-voltage electrical installations - Requirements for special
installations or locations - Caravan parks, camping parks and
similar locations

IEC 60364-7-708
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Low-voltage electrical installations - Requirements for special
installations or locations - Marinas and similar locations

IEC 60364-7-709
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Low-voltage electrical installations - Requirements for special
installations or locations - Medical locations

IEC 60364-7-710

- sle e by P eai sl 5l 3590 - el SUg (S S Sl
4yl 5 letiles ealinuled 5o

Low-voltage electrical installations - Requirements for special
installations or locations - Exhibitions, shows and stands

IEC 60364-7-711
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Low-voltage electrical installations - Requirements for special
installations or locations - Solar photovoltaic (PV) power
supply systems

IEC 60364-7-712
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Low-voltage electrical installations - Requirements for special
installations or locations - Furniture

s

IEC 60364-7-713
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Low-voltage electrical installations - Requirements for special
installations or locations - External lighting installations

IEC 60364-7-714
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Low-voltage electrical installations - Requirements for special
installations or locations - Extra-low-voltage lighting
installations

IEC 60364-7-715
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Low-voltage electrical installations - Requirements for special
installations or locations - Mobile or transportable units

IEC 60364-7-717
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Low-voltage electrical installations - Requirements for special

installations or locations — Communal facilities and workplaces

IEC 60364-7-718

- sle el Pl a5 050 = ol S5 (S SISl

1950 sy 5 19yl 5o Byt Slaels

Low-voltage electrical installations - Requirements for special
installations or locations — Electrical installations in caravans
and motor caravans

|IEC 60364-7-721
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Low-voltage electrical installations - Requirements for special
installations or locations — Operating or maintenance
gangways

IEC 60364-7-729
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Low-voltage electrical installations - Requirements for special
installations or locations - Temporary electrical installations

3 for structures, amusement devices and booths at fairgrounds,

IEC 60364-7-740
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Low-voltage electrical installations - Requirements for special
installations or locations — Floor and ceiling heating systems

|IEC 60364-7-753
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Basic and safety principles for man-machine interface,
marking and identification - Identification of equipment
terminals, conductors terminations and conductors

IEC 60446
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Effects of current on human beings and livestock - General
aspects

IEC 60479-1

s sl 4z~ plo g pludl 5, 2 Glyr U

Effects of current on human beings and livestock - Special
aspects

IEC 60479-2
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Effects of current on human beings and livestock - Effects of
currents passing through the body of livestock

IEC 60479-3
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Degrees of protection provided by enclosures (IP code)

IEC 60529
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Specification for high-voltage fuse-links for motor circuit
applications

IEC 60644
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Insulation coordination for equipment within low-voltage
systems

IEC 60664
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Dimensions of low-voltage switchgear and controlgear.
Standardized mounting on rails for mechanical support of

electrical devices in switchgear and controlgear installations.

IEC 60715
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Short-circuit temperature limits of electric cables with rated
voltages of 1 kV (Um =1.2 kV) and 3 kV (Um =3.6 kV)

IEC 60724
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General requirements for residual current operated
protective devices

IEC 60755
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Application guide for the selection of high-voltage current-
limiting fuses-link for transformer circuit

IEC 60787
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Shunt power capacitors of the self-healing type for a.c.
systems having a rated voltage up to and including 1000 V -
Part 1: General - Performance, testing and rating - Safety

reanirements - Guide far installation and aneration

IEC 60831-1
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Shunt power capacitors of the self-healing type for a.c.
systems having a rated voltage up to and including 1000 V -

_|Part 2: Ageing test, self-healing test and destruction test

IEC 60831-2
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Low-voltage switchgear and controlgear - General rules

IEC 60947-1
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5ttt o e
oS8 e = Gleyd g ol 5 shb|Low-voltage switchgear and controlgear - Circuit-breakers IEC 60947-2
. g _|Low-voltage switchgear and controlgear - Switches,
oy 5 S il iy S 3l et - Olasd 5 el 3y 9L '
352l @ty o ) e e ’ ‘|disconnectors, switch-disconnectors and fuse-combination IEC 60947-3
=57 552 units
) ; 5 Low-voltage switchgear and controlgear - Contactors and
SIS - il gige g o) Soloss — layd 5 oy o @b s 5
5 ey Olet s Jog 5 £k 0k 5 motor-starters - Electromechanical contactors and motor- IEC 60947-4-1
Ol s 59 5 "ST;&A”:SJ"Starters
Sl JEsl - alFaiy b Sligas - olayd 5 b 55 shbfLow-voltage switchgear and controlgear - Multiple function IEC 60947-6-1
Kmsswjequipment - Transfer switching equipment R o e
(EMC) sblises 2SI (s3] Electromagnetic compatibility (EMC) |IEC 61000 series
ol 5 e sl 5 2t gle iz - (S0 S5 il 50 Bl [Protection against electric shocks - common aspects for B
olsues s|installation and equipment
oolicl glozal, - Jgaxa ol 1) 55 sl Cudgazme 5l eslinlfUse of conventional touch voltage limits — Application guide IEC 61201
et claial, - oS5 layh 5 oo 3 a5 ooy 50y Low—}/f)lta‘ge swnFchgear and controlgear assemblies - IEC 61439-0
Specification guide
. ; Low-voltage switchgear and controlgear assemblies - general
2011-10 ogos Syie = JeaSS plof s Jog 5 & ol S € & # & IEC 61439-1
. B} R ’ Low-voltage switchgear and controlgear assemblies - power
2009-1 JeeS5 oy 5.0p08 gbls = JuoS5 Slojb g Jog 5 a8 ol S5 B = & P IEC 61439-2
switchgear and controlgear assemblies
% ; .. . i . . ) _|Low-voltage switchgear and controlgear assemblies -
Loy o0t 418 5 L5 ) @97 Lol - oS5 e 5 oy 5 5HE
2012-2 T (DBO) °© . ’ i 51 distribution boards intended to be operated by ordinary IEC 61439-3
Syebuu R SO Sl persons (DBO)
g pions g o s ol L g gyl G105 558 Lowjvoltage sm{itchgear and controigear assemblies -
Particular requirements for assemblies for construction sites IEC 61439-4
(ACS) Lo 5 clo slo ol
(ACS)
S s oy @ys sl gelme = JeoSS Gloj 5 Jog 5 68 ol 55| Low-voltage switchgear and controlgear assemblies - EE BineE
so5ec W] Assemblies for power distribution in public networks
; £ Low-volt i lies- B
2012-5 (BUSWAYS) Ll 455 piancses = JooS5 (o) 9 J29 9 b ey 3y age switchgear and controlgear assemblies usbar IEC 61439-6

trunking systems (busways)
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Electrical safety in low voltage distribution systems up to 1
000V a.c. and 1 500 V d.c. - Equipment for testing, measuring
lor monitoring of protective measures - General requirements

IEC 61557-1
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Electrical safety in low voltage distribution systems up to 1
000V a.c. and 1 500 V d.c. - Equipment for testing, measuring
or monitoring of protective measures - Insulation monitoring

devires for IT sustems

IEC 61557-8
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Electrical safety in low voltage distribution systems up to
1000 V a.c. and 1500 V d.c. - Equipment for testing,
measuring or monitoring of protective measures - Equipment

far inciilation fanlt lacation in IT sustems

IEC 61557-9
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Electrical safety in low voltage distribution systems up to 1
000 V a.c. and 1 500 V d.c. - Equipment for testing, measuring
or monitoring of protective measures - Performance
measiring and manitarine devices (PAMD)

IEC61557-12
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Safety of transformers, reactors, power supply units and
similar products for supply voltages up to 1100 V - Particular
requirements and test for safety isolating transformers and

nower siinnly 1inits incarnarating isalating trancfarmers

IEC 61558-2-6
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(2011)Low-voltage surge protective devices - Surge protective
devices connected to low-voltage power systems -
Requirements and test methods

IEC 61643-11

2008-11
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Low-voltage surge protective devices - Surge protective
devices connected to low-voltage power distribution systems -
Selection and application principles

IEC 61643-12

11
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Low voltage surge protective devices - Surge protective
devices connected to telecommunications and signalling
networks - Performance requirements and testing methods

IEC 61643-21

2004-11
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Low-voltage surge protective devices - Surge protective
devices connected to telecommunications and signalling
networks - Selection and application principles

IEC 61643-22
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Power capacitors - Low-voltage power factor correction banks

IEC 61921

2007-10
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High-voltage switchgear and controlgear — Common

a Specifications

IEC 62271-1

2008-4
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High-voltage switchgear and controlgear - Alternating-current
circuit-breakers

IEC 62271-100

2006-5
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High-voltage switchgear and controlgear - Synthetic testing

IEC 62271-101
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High-voltage switchgear and controlgear - Alternating current

IEC 62271-102
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0oy laselS 5 olod o 03l 9 e disconnectors and earthing switches
7 o sLS O Jalt 5 Wl 4 Syl 5l 5V a5, 5ls 0l5 = oleyd o YU 5WsIHigh-voltage switchgear and cgntrolgear - Switches for rated IEC 62271-103
=Js|voltages above 1 kV up to and including 52 kV S
. o ol i . i ; ., |High-voltage switchgear and controlgear - Alternating current
V1YL a5 5By 5eud g S 5 glite Gy = leyd 5 YL 5
1 2002-8 & SRR - ; At - U\JL ? - " lswitch-fuse combinations for rated voltages above 1 kV up to | IEC 62271-105
y 95 OF Jold 5 Ve e sl g including 52 kv
- - . . I ; . ., |High-voltage switchgear and controlgear - Alternating current
S YL a5, sty ol s gasa (515 bl glize ~ ylayd o VL 51
1 2003-11 o 2 SR o . 4150 5 QL :J ’ : metal-enclosed switchgear and controlgear for rated voltages | IEC 62271-200
ok 7l s oS o ove 1 kv and up to and including 52 kV
; . : ’ i ; _, |High-voltage switchgear and controlgear — AC insulation
VYL Lol sbosty sl oleyd 5 sbl jgame Bale AC - o) 5 YL 56
1 2006 ’ G :; d;v — |u . ju *lenclosed switchgear and controlgear for rated voltages above | |EC 62271-201
oS 796y s Sl 1y and up to and including 52 kV
High-vol itch trol - High-volt |
i 0068 S5 s ot ol 5D 3 5y = ol YU 5K igh-voltage SV\{I chgear and <j.on rolgear - High-voltage/low IEC 62271-202
voltage prefabricated substations I
1 2006-1 oot Jool ) Cwand - 5 g 92, Llie o cbli>|Protection against lightning - Part 1: General principles IEC 62305-1
1 2006-1 Sy Sy pie ¥ Caand = G g 0s, blie 0 cbli>[Protection against lightning - Part 2: Risk management IEC 62305-2
S g il 4 (S5 el ¥ CeB - 5 g ae, Jlis 0 cble>protecti inst lightning - Part 3: Physical damage t
" 2006-1 9, e R ERE) ) rotection agan? ig g-Pa ysi ge to IEC 62305-3
Sas|structures and life hazard ===
1 — Sig S g S S (gl s ¥ a3 5 0, Wlie o cBli>|protection against lightning - Part 4: Electrical and electronic | IEC 60502-
sl sfsystems within structures 1 2009
98Il g (S 3 (sl i F Cuand - 5 g 0ey blis 0 cBl>|protection against lightning - Part 4: Electrical and electronic
1 2006-1 Sl el HTEIEHISE R “ | 1EC 623054
Lo jolsystems within structures
63 Adgs (51 593 (p i ol 005 0025 — s 5 e s3I Copper and copper alloys — Drawn, round copper wire for the | DIN 40500-4 &
2002-7 ; ; T & EN12RMNT
manufacture of electrical conductors 5 EN13602

) ANSI 5 jlaslil olfzws slast (S 58I 508 slo g (2,1 59
Gt i o820 0)lad (611 5 )laild CYV.Y s st ANSI/ IEEE
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In the design of electrical power systems, the ANSI standard
device numbers (ANSI /IEEE Standard C37.2 Standard for

Electrical Power System Device Function Numbers, Acronyms,

ANSI device numbers

a0 ELCT it ouge (o ascud (6510055

Page 7 of 7




01: %556 | WI-QA-12: o5 G ol Gl o &S ol

=

115110 amio G2 Sl & filiast Joad! giasd

el s iy B bl il IS 5y sl ol o st Jeadl jgins
aib 0 VDE LT G5 0, laitwl s TEC Al (s o lastinl 9110 4 pi5 jlasbent b gl obb
sl 00 00,51 L3 50 ikl (e 45 dgdie alxl IECB0439-1 o ,Les o, lailew! ubs 5 slo obl s

YW &5:?)1 o Lo dudd )0 5,5 bl 2ol glo o lailiwl (S5gd 4y 0 SIS 5 0 Sledbl 3

3: - el s slas st
L i ol ohl Cans slaslastiul):call
29806 (IEC) 548 jLid as plos sl oLU
60056 (IEC) wgliio o2 555 i (sloals
60255 (IEC) bl sl o,
60129 (IEC) (rej sloaels 5 lie ol > 00isS la (slaals
60376 (IEC) 6 ;5 clasie SF o8 jLud slaals
100-62271 (IEC) ;555520 6.l 5 (o855 csleise]
102-62271 (IEC) ¢y (slosl 5 s 055555 (25 slaise)]
60529 (IEC) la alaime sl cbli> Sl o o aib
60694) (IEC) ;Lo s (S Sliagas g 598 jLid slaghl o lailbis] cogas Lul s
60932 (IEC) 5 b cigohs 1 51wt plos J 55 Siliugas g ol (sl Sl & 5al 72
9y ) (oelBl S Ll 8 s oS SgolS
127 06 1EC — 5 95lime (slojoud oo Lol
4 -60947 5947 06 1EC a, gz5ls
18506 IEC — L ,> slo,gile 90l 5
6451EC — o135 ;S a4 b o SoIbl JUSKw (sl oosS J S
2-947 06 1EC — chns> Lid o038 glouids
1-7T491EC — olls Gomd jlid g g abad Jilus
51 00 6 IEC — SlUT (s 5 o3l o3y
21506 IEC — 451 sl ,susaC
202-62271 54390 6 — IEC — cans Lt slaglls

St e 65k shl Cono slas luliul o

60296 (IEC) (53 jLid slaodS Soxe sloséy, Slasin




01: %556 | WI-QA-12: os G ol Gl o &S ol

=

11512 amios G2 Sl & filiast Joad! giasd

3945BS 555 K5 blae yo sl Sligss lp obla> jiig
951 BSpusls gls arcs

998 (IEC) oz slllisys
267 (DIN) Lz lasin glas luite!

53483 (DIN) &le slge slas Jasten!
1013 (DIN) lasio wlal o slaislo sY5 sloo il

LOW-VOLTAGE SWITCHGEAR AND CONTROLGER ASSEMBLIES

Part 1. Type-tested and partially type-tested assemblies

1 General

1.1 Scope and object

This International Standard applies to low-voltage switchgear and controlgear ASSEMBLIES (type-tested
ASSEMBLIES (TTA) and partially type-tested ASSEMBLIES (PTTA)), the rated voltage of which does
not exceed 1 000 V a.c. a frequencies not exceeding 1 000 Hz, or 1500 V d.c.

This standard also appliesto ASSEMBLIES incorporating control and/or power equipment, the
frequencies of which are higher. In this case, appropriate additional requirementswill apply.

This standard appliesto ASSEMBLIES intended for use in connection with the generation, transmission,
distribution and conversion of electric energy, and for the control of electric energy consuming
eguipment.

It also appliesto ASSEMBLIES designed for use under special service conditions, for example in ships,
inrail vehicles, for machine tools, for hoisting equipment or in explosive atmospheres, and for domestic
(operated by unskilled persons) applications, provided that the relevant specific requirements are
complied with.

This standard does not apply to individual devices and self-contained components, such as motor starters,
fuse switches, electronic equipment, etc. complying with their relevant standards.

The object of this standard isto lay down the definitions and to state the service conditions, construction
requirements, technical characteristics and tests for low-voltage switchgear and controlgear
ASSEMBLIES.

1.2 Normative references
The following normative documents contain provisions which, through reference in this text, constitute
provisions of this International Standard. For dated references, subsequent amendmentsto, or revisions
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of, any of these publications do not apply. However, parties to agreements based on this International
Standard are encouraged to investigate the possibility of applying the most recent editions of the
normative documents indicated below. For undated references, the latest edition of the normative
document referred to applies. Members of IEC and SO maintain registers of currently valid International
Standards.

|EC 60038:1983, |IEC standard voltages

|EC 60050(441):1984, International Electrotechnical Vocabulary (IEV) - Chapter 441: Switchgear,
controlgear and fuses

|EC 60050(471):1984, International Electrotechnical Vocabulary (IEV) - Chapter 471: Insulators

|EC 60050(604):1987, International Electrotechnical Vocabulary (IEV) - Chapter 604:Generation,
transmission and distribution of electricity - Operation

|EC 60050(826):1982, International Electrotechnical Vocabulary (IEV) - Chapter 826.. Electrical
installations of buildings

|EC 60073: 1996, Basic and safety principles for man-machine interface, marking and identification -
Coding principles for indication devices and actuators

|EC 60099-1:1991, Surge arresters - Part 1. Non-linear resistor type gapped surge arresters for a.c.
systems

IEC 60112:1979, Method for determining the comparative and the proof-tracking indices of solid
insulating materials under moist conditions

|EC 60146-2:1974, Semiconductor convertors - Part 2: Semiconductor self-commutated convertors
|EC 60158-2:1982, Low-voltage controlgear - Part 2: Semiconductor contactors (solid state contactors)
|EC 60227-3:1993, Polyvinyl chloride insulated cables of rated voltages up to and including 4501750 V -
Part 3: Non-sheathed cables for fixed wiring

|EC 60227-4:1992, Polyvinyl chloride insulated cables of rated voltages up to and including 4501750 V -
Part 4: Sheathed cables for fixed wiring

| EC 60245-3: 1994, Rubber insulated cables of rated voltages up to and including 4501750 V Part 3:
Heat resistant silicone insulated cables

|EC 60245-4: 1994, Rubber insulated cables of rated voltages up to and including 4501750 V "Part 4:
Cords and flexible cables

|EC 60364-3:1993, Electrical installations of buildings - Part 3: Assessment of general characteristics
|EC 60364-4-41: 1992, Electrical installations of buildings - Part 4: Protection for safety - Chapter 41:
Protection against electric shock

|EC 60364-4-443: 1995, Electrical installations of buildings - Part 4: Protection for safety -Chapter 44:
Protection against overvoltage’s - Section 443: Protection against overvoltage’s of atmospheric origin or
due to switching-

|EC 60364-4-46:1981, Electrical installations of buildings - Part 4: Protection for safety - Chapter 46:

I solation and switches

|EC 60364-5-54: 1980. Electrical installations of buildings - Part 5: Selection and erection of electrical
equipment - Chapter 54. Earthing arrangements and protective conductors

IEC 60417 (all parts), Graphical symbols for use on equipment. Index, survey and compilation of the
single sheets

|EC 60445: 1988, Identification of equipment terminals and of terminations of certain designated
conductors, including general rules for an alphanumeric system

|EC 60502:1994. Extruded solid dielectric insulated power cables for rated voltages from 1 kV to 30 kV
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|EC 60664-1 :1992, Insulation coordination for equipment within low-voltage systems - Part 1:
Principles, requirements and tests

|EC 60890:1987, A method of temperature-rise assessment by extrapolation for partially type- tested
assemblies (PTTA) of low-voltage switchgear and controlgear

|EC 60947-3:1999, Low-voltage switchgear and controlgear - Part 3: Switches, disconnectors, switch-
disconnectors and fuse-combination units

|EC 60947-4-1: 1990, Low-voltage switchgear and controlgear - Part 4: Contactors and motor starters -
Section 1: Electromechanical contactors and motor-starters

|EC 61000-4-2:1995, Electromagnetic compatibility (EMC) - Part 4: Testing and measurement
techniques - Section 2: Electrogtatic discharge immunity test - Basic EMG Publication

|EC 61000-4-3:1995, Electromagnetic compatibility (EMC) - Part 4: Testing and measurement
techniques - Section 3: Radiated, radio-frequency, electromagnetic field immunity test

|EC 61000-4-4:1995, Electromagnetic compatibility (EMC) - Part 4: Testing and measurement
techniques - Section 4: Electrical fast transient burst immunity test - Basic EMC Publication

|EC 61000-4-5: 1995, Electromagnetic compatibility (EMC) - Part 4: Testing and measurement
techniques - Section 5: Surge immunity tests

| EC 61117: 1992, A method for assessing the short-circuit withstand strength of partially type-tested
assemblies (PTTA)

CISPR 11 :1990, Limits and methods of measurement of electromagnetic disturbance characteristics of
industrial, scientific and medical (ISM) radio-frequency equipment

2 Definitions

For the purpose of this international standard, the following definitions apply.
NOTE Certain definitions in this clause are taken unchanged or modified from those of 1EC 60050 (IEV) or from other IEC
publications.

2.1 General
211

L ow-voltage switchgear and controlgear assembly (ASSEMBLY)

acombination of one or more low-voltage switching devices together with associated control, measuring,
signaling, protective, regulating equipment, etc., completely assembled under the responsibility of the
manufacturer with all the internal electrical and mechanical interconnections and structural parts (see 2.4)

NOTE 1 throughout this standard, the abbreviation ASSEMBLY is used for alow-voltage switchgear and controlgear
assembly.

NOTE 2 the components of the ASSEMBLY may be electromechanical or electronic.

NOTE 3 for various reasons, for example transport or production, certain steps of assembly may be made in a place outside the
factory of the manufacturer.

2111

type-tested low-voltage sWitchgear and controlgear assembly (TTA)

alow-voltage switchgear and control gear ASSEMBLY conforming to an established type or system
without deviations likely to significantly influence the performance, from the typical ASSEMBLY
verified to be in accordance with this standard

NOTE 1 Throughout this standard. the abbreviation TTA is used for atype-tested low-voltage switchgear and control gear
assembly.
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NOTE 2 For various reasons, for example transport or production, certain steps of assembly may take place outside the factory
of the manufacturer of the TTA. Such an ASSEMBLY isconsidered asa TTA provided the assembly is performed in
accordance with the manufacturer's instructions in such amanner that compliance of the established type or system with this
standard is assured, including submission to applicable routine tests.

2112

partially type-tested low-voltage switchgear and controlgear assembly (PTTA)
alow-voltage switchgear and controlgear ASSEMBLY/, containing both type-tested and nonntype-tested
arrangements, provided that the | atter are derived (e.g. by calculation) from type-tested arrangements

which have complied with the relevant tests (seetable 7).
NOTE Throughout this standard, the abbreviation PTTA is used for a partialy type-tested switchgear and control gear
assembly.

212

Main circuit (of an ASSEMBLY)
all the conductive parts of an ASSEMBLY included in acircuit which is intended to transmit el ectrical
energy [|EV 441-13-02]

2.1.3

auxiliary circuit (of an ASSEMBLY)
all the conductive parts of an ASSEMBLY included in acircuit (other than the main circuit) intended to
control, measure, signal, regulate, process data, etc. [|[EV 441-13-03 modified]

NOTE The auxiliary circuits of an ASSEMBLY include the control and the auxiliary circuits of the switching devices.

2.1.4 busbar
A low-impedance conductor to which several electric circuits can be separately connected

NOTE Theterm "busbar" does not presuppose the geometrical shape, size or dimensions of the conductor.

2141

main busbar
a busbar to which one or several distribution busbars and/or incoming and outgoing units can be
connected

2142
distribution busbar

a busbar within one section which is connected to a main busbar and from which outgoing units are
supplied

215
Functional unit
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apart of an ASSEMBLY comprising all the electrical and mechanical elements that contribute to the
fulfillment of the same function

NOTE Conductors which are connected to afunctiona unit but which are externa to its compartment or enclosed protected
space (e.g. auxiliary cables connected to acommon compartment) are not considered to form part of the functional unit.

2.1.6

Incoming unit
afunctional unit through which electrical energy is normally fed into the ASSEMBLY

2.1.7
Outgoing unit
afunctional unit through which electrical energy is normally supplied to one or more outgoing circuits

2.1.8

functional group
agroup of several functional units which are electrically interconnected for the fulfilment of their
operational functions

2.19

test situation

acondition of an ASSEMBLY or part of it in which the relevant main circuits are open but not
necessarily disconnected (isolated) whilst the associated auxiliary circuits are connected, allowing tests of
the operation of incorporated devices

2.1.10

Disconnected situation
acondition of an ASSEMBLY or apart of it in which the relevant main circuit and associated auxiliary
circuits are disconnected (i sol ated)

2111

connected situation
acondition of an ASSEMBLY or part of it in which the relevant main circuit and associated auxiliary
circuits are connected for their normally intended function

221

section (see figure CA)
aconstructional unit of an ASSEMBLY between two successive vertical delineations

2.2.2
sub-section
aconstructional unit of an ASSEMBLY between two successive horizontal delineations within a section

2.2.3
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compartment

a section or sub-section enclosed except for openings necessary for interconnection, control or ventilation

224

transport unit
apart of an ASSEMBLY or acomplete ASSEMBLY suitable for shipping without being dismantled

2.2.5

fixed part (seefigure C.9)

apart consisting of components assembled and wired on a common support and which is designed for
fixed installation (see 7.6.3)

2.2.6

removable part

a part which may be removed entirely from the ASSEMBLY and replaced even though the circuit to
which it is connected may belive

2.2.7

withdrawable part (seefigure C.10)
aremovable part which can be moved from the connected position to the disconnected position and to a
test position, if any, whilst remaining mechanically attached to the ASSEMBLY

NOTE Theisolating distance may relate either to the main circuits only or to the main circuits and the auxiliary circuits (see
2.2.10), see dso table 6.

2.2.8

connected position

the position of aremovable or withdrawable part when it is fully connected for its normally intended
function

2.2.9

test position

aposition of awithdrawable part in which the relevant main circuits are open on its supply side but not
necessarily disconnected (isolated) and in which the auxiliary circuits are connected, allowing tests of the
operation of the withdrawabl e part, that part remai ning mechanically attached to the ASSEMBLY

NOTE The opening may also be achieved without any mechanica movement of the withdrawable part by operation of a
suitable device.

2.2.10

disconnected position (isolated position)

aposition of awithdrawable part in which an isolating distance (see 7.1.2.2) is established in main and
auxiliary circuits, the withdrawable part remaining mechanically attached to the ASSEMBLY
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NOTE Theisolating distance may also be established without any mechanica movement of the withdrawable part by operation
of asuitable device.

2211

removed position
the position of aremovable or withdrawable part when it is outside the ASSEMBLY/, and mechanically
and electrically separated from it

2.2.12
electrical connections of functional units

22121

fixed connection
a connection which is connected or disconnected by means of a tool

22122

disconnectable connection
a connection which is connected or disconnected by manual operation of the connecting means without a
tool

22123

withdrawable connection
a connection which is connected or disconnected by bringing the functional unit into the connected or
disconnected situation

2.3.1
open-type ASSEMBLY (seefigure C.1)

an ASSEMBLY consisting of a supporting structure which supports the electrical equipment, thelive
parts of the electrical equipment being accessible

2.3.2

dead-front ASSEMBLY (seefigureC.2)
an open-type ASSEMBLY with a front covering which provides a degree of protection of at least |P2X
from the front. Live parts may be accessible from the other directions

2.3.3

enclosed ASSEMBLY
an ASSEMBLY which isenclosed on all sideswith the possible exception of its mounting surface in such
amanner as to provide a degree of protection of at least IP2X

2331
cubicle-type ASSEMBLY (seefigure C.3)
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an enclosed ASSEMBLY in principle of the floor-standing type which may comprise several sections,
sub-sections or compartments

2332

multi-cubicle-type ASSEMBLY (seefigure C.4)
acombination of a number of mechanically joined cubicles

2.3.3.3
desk-type ASSEMBLY (seefigure C.5)

an enclosed ASSEMBLY with a horizontal or inclined control panel or acombination of both, which
incorporates control, measuring, signalling, etc., apparatus

2334

box-type ASSEMBLY (seefigure C.B)
an enclosed ASSEMBLY:, in principle intended to be mounted on avertical plane

2.3.35

multi-box-type ASSEMBLY (seefigure C.6)

a combination of boxes mechanically joined together, with or without a common supporting frame, the
electrical connections passing between two adjacent boxes through openings in the adjoining faces

2.34

busbar trunking system (busway) (see figure C.7)

atype-tested ASSEMBLY in the form of a conductor system compnslng busbars which are spaced and
supported by insulating material in aduct, trough or similar enclosure

[IEV 441-12-07 modified]

The ASSEMBLY may consist of units such as:

- bus bar trunking units with or without tap-off facilities;

- phase transposition, expansion, flexible, feeder and adapter units;

- tap-off units.

NOTE Theterm 'busbar” does not presuppose the geometrical shape, size and dimensions of the conductor.

24.1

supporting structure(seefigure C.1)
astructure forming part of an ASSEMBLY designed to support various components of an ASSEMBLY
and an enclosure, if any

24.2

mounting structur e(see figure C.B)
astructure not forming part of an ASSEMBLY designed to support an enclosed ASSEMBLY

2.4.3
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mounting plate* (seefigure C.g)

aplate designed to support various components and suitable for installation in an ASSEMBLY

24.4

mounting frame* (see figure C.g)
aframework designed to support various components and suitable for installation in an ASSEMBLY

24.5

enclosure
a part providing protection of equipment against certain external influences and, in any direction,
protection against direct contact to adegree of protection of at least | P2X

2.4.6

cover
apart of the external enclosure of an ASSEMBLY

24.7

door
ahinged or sliding cover

2.4.8

removable cover
acover which isdesigned for closing an opening in the external enclosure and which can be removed for
carrying out certain operations and mai ntenance work

2.4.9

cover plate

apart of an ASSEMBLY - ingeneral of abox (see 2.3.3.4) - which is used for closing an opening in the
external enclosure and designed to be held in place by screws or similar means. It is not normally
removed after the equipment is put into service

NOTE The cover plate can be provided with cable entries.

2.4.10
partition
apart of the enclosure of a compartment separating it from other compartments

2411

barrier
apart providing protection against direct contact from any usual direction of access (minimum IP2X) and
against arcs from switching devices and the like, if any

24.12
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obstacle
a part preventing unintentional direct contact, but not preventing deliberate action

2.4.13

shutter

a part which can be moved:

- between a position in which it permits engagement of the contacts of removable or withdrawabl e parts
with fixed contacts, and

- aposition in which it becomes a part of a cover or a partition shielding the fixed contacts[IEV 441-13-
07 modified]

2.4.14

cableentry
a part with openings which permit the passage of cablesinto the ASSEMBLY

NOTE A cable entry can at the same time be designed as a cable sealing. end.

2.4.15
spar e spaces

24151

free space
an empty space of a section

2.4.15.2
unequipped space
apart of a section incorporating busbars only




