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Low-voltage switchgear and controlgear assemblies — Part 1: General rules

el st AEZEEBEER S -5 1000262 > EELHFHT KT CNS E-H 1030078 ;-
%2 IEC 61439-1:2011 SR fiE i pl - A X MREFMEEKRE R BE &
W e 5 -

L EA&EE
% 1 AEEG . THER (2R3 AEANEERHREEE M ZHEE
A

AEEHERERMHEMAEEREHEEHER TR WHRHEEM R - HEE
Ko Bttt R EFEEK -
AEEAREREE AN R EHES AR RE -5 - HERERG CNS __(IEC
61439) % 51| 2 fH B 4 -

{8 T I AH BE 4H 28 i AR A BRIy > ARG ) (R B R P Bl R R i E

o

i
Eo

— RAFEEEBEAEM 1,000 VK EREATERRE®H 1,500 V2 HERH -
— BASNAFAEARE 25 & A (stationary) B 0] B B 40 25 5 -
— HEBRAPES - Hig - EERERERE 2 HER R REHERE  HES -
1 Scope

NOTE 1 Throughout this standard, the term ASSEMBLY (see 3.1.1) is used for a low-voltage switchgear and
controlgear assembly.

This part of the tEC 61439 series lays down the definitions and states the service conditions,
construction requirements, technical characteristics and verification requirements for low-
voltage switchgear and controlgear assemblies.

This standard cannot be used alone to specify an ASSEMBLY or used for a purpose of
determining conformity. ASSEMBLIES shall comply with the relevant part of the IEC 61439
series; Parts 2 onwards.

This standard applies to low-voltage switchgear and controlgear assemblies (ASSEMBLIES) only
when required by the relevant ASSEMBLY standard as follows:

_  ASSEMBLIES for which the rated voltage does not exceed 1000V in case of a.c. or
1 500 V in case of d.c;
- siationary or movable ASSEMBLIES with or without enclosure;

_  ASSEMBLIES intended for use in connection with the generation, transmission,
distribution and conversion of electric energy, and for the control of electric energy
consuming equipment;
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2% 2. A Bl fis AL 2 2 W R Z ok 0 2 I8 TEC 60092-302 -
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% 3. AR RS 2 — B AR ZWAER > 2 IEC 60204
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o] 4A L TR P (2 B8 3.10. 1) DUAh 7 ik 78 #E 17 S 0 Fe /B 4H 5 -
7R e R 38 O 8 ) B R 98 T M (self-contained)4H fF 0 1 EBEIMEELEN S - AL
BABH - 7 s HAAT G AR E B E

- ASSEMBLIES designed for use under special service conditions, for exampie in sh?ps
and in rail vehicles provided that the other relevant specific requirements are complied
with;

NOTE 2 Supplementary requirements for ASSEMBLIES in ships are covered by IEC 60092-302.

- ASSEMBLIES designed for electrical equipment of machines provided that the other
relevant specific requirements are complied with.

NOTE 3 Supplementary requirements for ASSEMBLIES forming part of a machine are covered by the
IEC 60204 series.

This standard applies to all ASSEMBLIES whether they are designed_, manufactured and verified
on a one-off basis or fully standardised and manufactured in quantity.

The manufacture and/or assembly may be carried out other than by the originai manufacturer
(see 3.10.1).

This standard does not apply to individual devices and self—_contgined compqnents, such as
motor starters, fuse switches, electronic equipment, etc. which wili comply with the relevant
product standards.

2. 5| R %
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IEC 60068-2-2:2007 Environmental testing — Part 2-2: Tests — Test B: Dry heat

IEC 60068-2-11:1981 Basic environmental testing procedures — Part 2-11: Tests —
Test Ka: Salt mist

IEC 60068-2-30:2005 Environmental testing — Part 2-30: Tests — Test Db: Damp
heat, cyclic (12 + 12 h cycle)

IEC 60073:2002 Basic and safety principles for man-machine interface,
marking and identification - Coding principles for

indicators and actuators

IEC 60085:2007 Electrical insulation — Thermal evaluation and designation

IEC 60216 (all parts) Electrical insulating materials — Properties of thermal
endurance

IEC 60227-3:1993 Polyvinyl chloride insulated cables of rated voltages up to

and including 450/750 V — Part 3: Non-sheathed cables for
fixed wiring

IEC 60245-3:1994 Rubber insulated cables — Rated voltages up to and
including 450/750 V — Part 3: Heat resistant silicone
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60245-4:1994

60364 (all parts)
60364-4-41:2005

60364-4-44:2007

60364-5-52:2009

60364-5-53:2001

60364-5-54:2011

60439 (all parts)

60445:2010

60447:2004

60529:1989
60664-1:2007

insulated cables

Rubber insulated cables — Rated voltages up to and
including 450/750 V — Part 4: Cords and flexible cables
Low-voltage electrical installations

Low-voltage electrical installations — Part 4-41: Protection
for safety — Protection against electric shock

Low-voltage electrical installations — Part 4-44: Protection
for safety — Protection against voltage disturbances and
electromagnetic disturbances

Low-voltage electrical installations — Part 5-52: Selection
and erection of electrical equipment — Wiring systems
Electrical installations of buildings — Part 5-53: Selection
and erection of electrical equipment — Isolation, switching
and control

Low-voltage electrical installations — Part 5-54: Selection
and erection of electrical equipment — Earthing
arrangements and protective conductors

Low-voltage switchgear and controlgear assemblies

Basic and safety principles for man-machine interface,
marking and identification — Identification of equipment
terminals, conductor terminations and conductors

Basic and safety principles for man-machine interface,
marking and identification — Actuating principles

Degrees of protection provided by enclosures (IP Code) "
Insulation coordination for equipment within low-voltage

systems — Part 1: Principles, requirements and tests

There is a consolidated edition 1.1 (2001) that includes IEC 60529 (1989) and its amendment 1 (1999).

1.1 B (2001 F)Z ST A FE IEC 60529 (1989) K HAZEEFR 1 (1999) -

60695-2-10:2000

60695-2-11:2000

60695-11-5:2004

60865-1:1993

60890:1987

60947-1:2007

Fire Hazard testing — Part 2-10: Glowing/hot-wire based test
methods — Glow-wire apparatus and common test procedure
Fire hazard testing — Part 2-11: Glowing/hot-wire based test
methods — Glow-wire flammability test method for
end-products

Fire hazard testing — Part 11-5: Test flames — Needle-flame
test method — Apparatus, confirmatory test arrangement and
guidance

Short-circuit currents — Calculation of effects — Part 1:
Definitions and calculation methods

A method of temperature-rise assessment by extrapolation
for partially typetested assemblies (PTTA) of low-voltage
switchgear and controlgear

Low-voltage switchgear and controlgear — Part 1: General




rules

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: Testing and
measurement techniques — Radiated, radio frequency,
electromagnetic field immunity test )

IEC 61000-4-4:2004 Electromagnetic compatibility (EMC) — Part 4-4: Testing and
measurement techniques — Electrical fast transient/burst
immunity test

IEC 61000-4-5:2005 Electromagnetic compatibility (EMC) — Part 4-5: Testing and
measurement techniques — Surge immunity test

IEC 61000-4-6:2008 Electromagnetic compatibility (EMC) — Part 4-6: Testing and
measurement techniques — Immunity to conducted
disturbances, induced by radio-frequency fields

IEC 61000-4-8:2009 Electromagnetic compatibility (EMC) — Part 4-8: Testing and
measurement techniques — Power frequency magnetic field
immunity test

IEC 61000-4-11:2004 Electromagnetic compatibility (EMC) — Part 4-11: Testing
and measurement techniques — Voltage dips, short
interruptions and voltage variations immunity tests

IEC 61000-4-13:2002 Electromagnetic compatibility (EMC) — Part 4-13: Testing
and measurement techniques — Harmonics and
interharmonics including mains signalling at a.c. power port,
low-frequency immunity tests )

IEC 61000-6-4:2006 Electromagnetic compatibility (EMC) — Part 6-4: Generic
standards — Emission standard for industrial environments )

IEC 61082-1 Preparation of documents used in electrotechnology — Part
1:Rules

IEC 61180 (all parts) High-voltage test techniques for low-voltage equipment

2 There is a consolidated edition 3.2 (2010) that includes !EC 81000-4-3 (2008) and amendment 1 (2007} and
amendment 2 (2010).

3 There is a consolidated edition 1.1 (2009) that includes IEC 61000-4-13 (2002) and its amendment 1 (2009).
4 There Is a consolidated edition 2.1 (2011) that includes IEC 61000-6-4 (2006} and its amendment 1 (2010).

2@ 32 fF (2010 ) & 5T A EE IEC 61000-4-3 (2006) % HAEIERK 1 (2007) K &
ERR 2 (2010) -

2060 1.1 fR (2009 F£) 2 & 3T A IEC 61000-4-13 (2002) K HAZEERK 1 (2009) -

2@ 31 fR (2011 F)Z S ET A FE IEC 61000-6-4 (2006) K HAZEERK 1 (2010) -

IEC/TS 61201:2007 Use of conventional touch voltage limits — Application guide

IEC 61439 (all parts) Low-voltage switchgear and controlgear assemblies

IEC 62208 Empty enclosures for low-voltage switchgear and

controlgear assemblies — General requirements

IEC 62262:2002 Degrees of protection provided by enclosures for electrical
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equipment against external mechanical impacts (IK code)
IEC 81346-1 Industrial systems, installations and equipment and
industrial products — Structuring principles and reference
designations — Part 1: Basic rules
IEC 81346-2 Industrial systems, installations and equipment and
industrial products — Structuring principles and reference

designations — Part 2: Classification of objects and codes for

classes
CISPR 11:2009 Industrial, scientific and medical equipment —
Radio-frequency disturbance characteristics — Limits and

methods of measurement5
CISPR 22 Information technology equipment — Radio disturbance

characteristics — Limits and methods of measurement

ISO 178:2001 Plastics — Determination of flexural properties

ISO 179 (all parts) Plastics — Determination of Charpy impact strength

ISO 2409:2007 Paints and varnishes — Cross-cut test

ISO 4628-3:2003 Paints and varnishes - Evaluation of degradation of

coatings — Designation of quantity and size of defects, and
of intensity of uniform changes in appearance — Part 3:
Assessment of degree of rusting

ISO 4892-2:2006 Plastics — Methods of exposure to laboratory light sources —

Part 2: Xenonarc lamps

3 There is a consolidated edition 5.1 (2010) that includes CISPR 11 (2009) and its amendment 1 (2010).

S0 5.1 PR (2010 )2 A 5T A FE CISPR 11 (2009) K EEERK 1 (2010) -

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
3.1 General terms

3.1.1

low-voltage switchgear and controlgear assembly
ASSEMBLY

combination of one or more low-voltage switching devices together with associated control,
measuring, signalling, protective, regulating equipment, with all the internal electrical and
mechanical interconnections and structural parts

HERES
P R M R A
3.1 —fRHEE

3N ERERMEREE R ZH £ EHE M (HE & )(ow-voltage switchgear and
controlgear (ASSEMBLY))
1 {18 5% 2% flE] {65 25 JBR B ) 25 B e 22 ) 245 B 4 2% o 2 [ R I 2 P2 )~ B0~ 2R LHERLBE
PRi€ > HETSM - BT ANEIES MR L E R SRS ZEHE -

3.1.2

ASSEMBLY system

full range of mechanical and electrical components (enclosures, busbars, functional units,
etc.}, as defined by the original manufacturer, which can be assembled in accordance with the
original manufacturer’s instructions in order to produce various ASSEMBLIES

3.1.2 HEE i A2 &% (ASSEMBLY system)
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ERIZ MR RSSO S ~ EBERPE - DIREM R ITE) - MFEEREREZ
EE - RFEGHERERASHEHE  DEHSEHEHER -

3.1.3

main circuit (of an ASSEMBLY)

all the conductive parts of an ASSEMBLY included in a circuit which is intended to transmit
electrical energy

[IEC 60050-441:1984, 441-1 3-02]
3.1.3 (& F 27 )F T (main circuit (of an ASSEMBLY))

B —MER WodWEmNTAELEREZEESMN -
[IEC 60050-441:1984, 441-13-02]

3.1.4

auxiliary circuit (of an ASSEMBLY)

all the conductive parts of an ASSEMBLY included in a circuit (other than the main circuit)
intended to control, measure, signal, regulate and process data, etc.

NOTE The auxiliary circuits of an AssemBLY include the contro and the auxiliary circuits of the switching devices.
[IEC 60050-441:1984, 441-13-03, modified]
3.1.4 & By BB (auxiliary circuit)

B EBOEAEEE)  GISAUES R B - 2 HRE - e R
R LR 2 A

% G 2 ) B B A O 5 O B R A DY B

[IEC 60050-441:1984, 441-13-03 > {8 [F Kk ]

3.1.5
busbar
low-impedance conductor to which several electric circuits can be separately connected

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

3.1.5 & 7 HE (busbar)
EHEHyT 2 E3E - HEEE 5l EERILEERE -
H% CERAEE —FHIEAHEBREER ZZ MR - KR/DNBRST -

3.1.6
main busbar
busbar to which one or several distribution busbars and/or incoming and outgoing units can

be connecied

3.1.6 F BE JR #E (main busbar)

— 4 VB AT R0 1 {18 B B {18 BC BE B R P R /B P 1) B A g B T ] ] 2 R L R R HE -

3.1.7
distribution busbar ‘
busbar within one section which is connected to a main busbar and from which outgoing units

are supplied

NOTE Conductors that are connected between a functional unit and a busbar are not considered as a part of the
distribution busbars.

3.1.7 B2 & M i #E (distribution busbar)
EIEBEREANZERGE  HERZETERSE > LHARETTHE -
2 EBERIEME THEREZHNERE  AHAREEREZ —57 -

3.1.8

functional unit

part of an ASSEMBLY comprising all the electrical and mechanical elements including switching
devices that contribute to the fulfilment of the same function

3.1.8 I AE ¥4 EE jT (functional unit)
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R ERZ—87 - HATABR KT E R > B85S RE BT HH [E 2 Bk 2 B

HIEEE -

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

functional unit.

W5 EREEMEET  BERDRBESNHEGZ k&R 2N EE (] - &
REAESPREZWHBESR) FEMEERETEE T 87T -

3.1.9
incoming unit . _
functional unit through which electrical energy is normally fed into the ASSEMBLY

3.1.9 N [H B 5T (incoming unit)
—FE e BT B EEGERILE T A ZHE R

3.1.10

outgoing unit _

functional unit through which electrical energy is normally supplied to one or more external
circuits

3.1.10 4pJa B 5T (outgoing unit)
—FIEMEIT ERREFTREALE CHER 1| HZEILE G -

3.1.11
short-circuit protective device

SCPD
device intended to protect a circuit or parts of a circuit against short-circuit currents by

interrupting them

o

[2.2.21 of IEC 60947-1:2007]
3.1.11 G PR {RE 2L & (short-circuit protective device, SCPD)
HANREERNER Y o EE HARFEAFTEERER 2770 DIk

F S EOA

[CNS 14816-1 7 2.2.21]
3.2 Constructional units of ASSEMELIES

3.21

fixed part

part consisting of components assembled and wired on a common support and which is
designed for fixed installation

3.2 HE8E B2 # 3% B T (constructional units of ASSEMBLIES)

3.2.1 EEDXNZEH (fixed part)
—fEES HEEAELHIEY FHERRE 280 BHE G EE XL
B -

3.2.2

removable part

part consisting of components assembled and wired on a common support which is intended
to be removed entirely from the ASSEMBLY and replaced whilst the circuit to which it is
connected may be live

3.2.2 u]EjZE 1 (removable part)
T TR Y AR RS AU UL Y R

AREFEZHRT > HiFEefEEn T RILEHK -




3.2.3
connected position
position of a removable part when it is fully connected for its intended function

3.2.3 #HE B {IE (connected position)
ENEHEHENEHEENEMTEEZREZIE -

3.2.4

removed position

position of a removable part when it is outside the ASSEMBLY, and mechamcally and
electrically separated from it

3.2.4 BB 2ZfIE (removed position)
EOE BN EERNEE RN ER T mEEE L TR E -

3.25

insertion interlock

device preventing the introduction of a removable part into a location not intended for that
removable part

3.2.5 $ A G ¢ (insertion interlock)

S EHEAZEZTHEHAHECUEZ —HEE -

3.2.6
fixed connection
connection which is connected or disconnected by means of a tool

3.2.6 [EE N EBE(fixed connection)

FEH T 2P e U) B 2 Pz -

3.2.7
section
constructional unit of an ASSEMBLY between two successive vertical delineations

3.2.7 [& B! (section)

2 f[E 8 45 T B #1455 (delineation) 7 4 A 4H 25 5 7 1 7% B8 ¢ o

3.2.8

sub-section

constructional unit of an ASSEMBLY between two successive horizontal or vertical delineations
within a section

3.2.8 X I&EE% (sub-section)
a1 fE & B 0 2 {4 /K S BN EE B # 47 (delineation) 7 fff HY 4H 28 i 2 1 S B

TE o

3.29
compartment

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

3.2.9 4 FE = (compartment)
B O 78 ~ 28 il B3¢ JEL BT 06 B2 22 B OO0 DL B B 2 1 B Bl R & B e

3.2.10

transport unit

part of an ASSEMBLY or a complete ASSEMBLY suitable for transportation without being
dismantied

3.2.10 ¥FE 3£ ¥ 5T (transport unit)
HA e R EESE RS B e AHREl 2355 -

3.2.11
shutter

part which can be moved between:
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a position in which it permits engagement of the contacts of a removable part with fixed
contacts, and

a position in which it becomes a part of a cover or a partition shielding the fixed contacts
[IEC 80050-441:1984, 441-13-07, modified]
3.2.11 3E [ (shutter)

FEM NI EZHBEE ZZ M4 -

- B S EHCHEMEE TR 2 E -

— 88 R 35 M B bR i 2 — R 43 1T A 2 W [ E R R A -
[IEC 60050-441:1984, 441-13-07 > {8 TF ik ]

£

P

3.3 External design of ASSEMBLIES

3.31

open-type ASSEMBLY

ASSEMBLY consisting of a structure which supports the electrical equipment, the live parts of
the electrical equipment being accessible

3.3 HE FHZ I EFER 5T (external design of ASSEMBLIES)
3.3.1 BRI B 4H % 5 (open-type ASSEMBLY)
—HHED HEYXBERRXB L EWBTER ZERRH R ESH KA
3.3.2
dead-front ASSEMBLY

open-type ASSEMBLY with a front cover; live parts may be accessible from directions other
than the front

3.3.2 HiHEEAR4H 2 T (dead-front ASSEMBLY)

HAtERZ BB EE S - o /AT AN Z 7T M iEwm B E A -

3.3.3

enclosed ASSEMBLY

ASSEMBLY which is enclosed on all sides with the possible exception of its mounting surface in
such a manner as to provide a defined degree of protection

3.3.3 £} BB 4H 85 5 (enclosed ASSEMBLY)
brTEEFZmPY > FRASHIEHPAZEHER > TTREREZREER -

i
N

3.3.4

cubicle-type ASSEMBLY

enclosed ASSEMBLY of the floor-standing type which may comprise several sections, sub-
sections or compartments ’

3.3.4 #EZEI4HEE T (cubicle-type ASSEMBLY)
M HPARAHE L > Ao s M@ - REESTE=E -

3.3.5
multi-cubicle-type ASSEMBLY
combination of a number of mechanically joined cubicle-type ASSEMBLIES

3.3.5 Z%{EAI4H 2 % (multi-cubicle-type ASSEMBLY)
H PR ESE CEAEERNHS -

3.3.6

desk-type ASSEMBLY .
enclosed ASSEMBLY with a horizontal or inclined control panel or a combination of both, which
incorporates control, measuring, signalling apparatus, etc.

3.3.6 5 EIZH % 5 (desk-type ASSEMBLY)
HAKYESEMNmREE FRWEA G S ARHE RS EaF 2 - 20 -




B -

3.3.7
box-type ASSEMBLY _
enclosed ASSEMBLY, intended to be mounted on a vertical plane

3.3.7 FEI4HE T (box-type ASSEMBLY)
—FEEPAMEER  HAWHEERAEEE Y@ L -

3.3.8

multi-box-type ASSEMBLY ‘

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

3.3.8 % F A4 2 5 (multi-box-type ASSEMBLY)
DItk =NEsEE - oA EERNAES REANAFEALEE
WEAS > EARYEE O > SR 2 A A -

ol
=
-
s

3.3.9
wall-mounted surface type ASSEMBLY
ASSEMBLY for installation on the surface of a wall

3.3.9 EEH X FmEAEHEE N (wall-mounted surface type ASSEMBLY)
Bz B fEE E  AHEEE -

3.3.10

wall-mounted recessed type ASSEMBLY

ASSEMBLY for installation into a wall recess, where the enclosure does not support the portion
of wall above

3.3.10 EEH{ U A BU4H 22 5 (wall-mounted recessed type ASSEMBLY)
M FERUE 2 HER > HAEBIL A ZHE L2 EEs -
3.4 Structural parts of ASSEMBLIES

3.41
supporting structure
structure forming part of an AssemBLY designed to support various components of the

ASSEMBLY and any enclosure
3.4 HEF ZEH Z 4 (structural parts of ASSEMBLY)

3.4.1 #4451 (supporting structure)
R $E i 2 —BR o AU 4518 > H R ET A SO 85 i 2 % 1 R RO ] AR

Jrtii:y
Ha °

3.4.2
mounting structure
structure not forming part of an ASSEMBLY designed to support an ASSEMBLY

3.4.2 2545 (mounting structure)
KIERHEERZ — o EEHE - RGN ZEHER -

3.43
mounting plate
plate designed to support various compenents and suitable for installation in an ASSEMBLY

3.4.3 #EEF 5 (mounting plate)
REFHAN Y HEEHEAG T E G ZEEHEL R 2R -

3.4.4
mounting frame

Ksagrll;nv;frk designed to support various components and suitable for installation in an
Y




3.4.4 #EF 22 (mounting frame)

HitAN Y ESBEHF T E L ETHER T ZF2 -
3.45
enclosure

housing affording the type and degree of protection suitable for the intended application

[tEC 60050-195:1998, 195-02-35]
3.4.5 %% (enclosure)

fRftEaNHAEEART ZIRENXARIREZRNWESZY -
[IEC 60050-195:1998, 195-02-35]
3.4.6

cover
external part of the enclosure of an ASSEMBLY

3.4.6 E1fK (cover)
4H 3 i 2 FE A AN ERER L

3.4.7
door
hinged or sliding cover

3.4.7 P9 (door)
e e B U E -

3.4.8

removable cover

cover which is designed for closing an opening in the external enclosure and which can be
removed for carrying out certain operations and maintenance work

3.4.8 uJEjYNE (removable cover)

et RGN ERME AR th 2 B IRV AN E > HAE B AT F LR R S 4 o8 TR > o]
TR -

3.4.9

cover plate

part of an AssEMBLY which is used for clesing an opening in the external enclosure and
designed to be held in place by screws or similar means

NOTE 1 It is not normally removed after the equipment is put into service.
NOTE 2 The cover plate can be provided with cable entries.
3.4.9 4HNE M (cover plate)
HEMLZ —8 70 HAAMNE SNSRI AERE b 288 O > H (% DU $T 808 (I T H 5k
R E B -
W% 1 ERmEEGEHRZ  BEASTBRIER -
HWE2 SNERTEFEEAD -

3.4.10
partition
part of the enclosure of a compartment separating it from other compartments

3.4.10 G HE (partition)

TREZMEN—HS  HAREHGIREESRZA -

F=lul

3.4.11
barrier

part providing protection against direct contact from any usual direction of access
[IEC 80050-195:1998, 195-06-15, modified]




3.4.11 [EEE (barrier)
R IREEA - I B IEEFE R T E R -
[IEC 60050-195:1998, 195-06-15 » 22T K]

3.4.142
obstacle

:Zl{itopreventing unintentional direct contact, but not preventing direct contact by deliberate
n

[IEC 60050-195:1998, 195-06-16, modified]
NOTE Obstacles are intended to prevent unintentional contact with live parts but not intentional contact by

deliberate circumvention of the obstacle. They are intended to protect skilled or instructed persons but are not
intended to protect ordinary persens.

3.4.12 &R (obstacle)
MR FE R E MmN A BIFLE B ZEE - R -
[IEC 60050-195:1998, 195-06-16 » {& 2T ]
HEERERYGELETESHENEE IR BGHAERY 28 B ¥
il o Y G RERMABSREEANER > B FHEAE-MRAR -
3.4.13

terminal shield
part enclosing terminals and providing a defined degree of protection against access to live

parts by persons or objects
3.4.13 Ji F R ¥ (terminal shield)

MR &1 L5 FEP5 1k A B s B8 92 4T 7%

3.4.14

cable entry
part with openings which permit the passage of cables into the ASSEMBLY

3.4.14 B A I (cable entry)
HAROZEAM  BTHESEEBILEAHERRN -

V]
7]
i
N

ZEHZHRAEREERNEN -

s

3.4.15

enclosed protected space
part of an ASSEMBLY intended to enclose electrical components and which provides defined

protection against external influences and contact with live parts

3.4.15 HEABI{R #E 22 [L] (enclosed protected space)
MAREHERHAFZHELRT M > HHREMRFEZRE TN E R B
TE M

3.5 Conditions of installation of ASSEMBLIES

3.51

ASSEMBLY for indoor installation
ASSEMBLY which is designed for use in locations where the normal service conditions for

indoor use as specified in 7.1 are fulfilled
3.5 4HEEF 2 M4 (condition of installation of ASSEMBLIES)

3.5.1 f#HE4MZEEE 7 4HEE 5 (ASSEMBLY for indoor installation)
HEHEEAN T IHAEEZENEHANEEFERESE T ZHE S -

3.5.2
ASSEMBLY for outdoor installation
ASSEMBLY which is designed for use in locations where the normal service conditions for

outdoor use as specified in 7.1 are fulfilled
3.5.2 BN L7 HEE T (ASSEMBLY for outdoor installation)




REFHE AR 7.1 FiE Z BAME B IE & A R~ 2 HEH -

3.5.3

stationary ASSEMBLY

ASSEMBLY which is designed to be fixed at its place of installation, for instance to the floor or
to a wal!l, and to be used at this place

3.5.3 g% B AU 4H 3= ) (stationary ASSEMBLY)
B Et B E N R EEALE (B 0 MR BRI A Bt Az B E 2 4H 25 -

[min|

3.5.4
movable ASSEMBLY
ASSEMBLY which is designed so that it can readily be moved from one place of use to another

3.5.4 Tn]EjAI4H 8 5 (movable ASSEMBLY)
FERGEREFHUERZE S B 2 HE N -
3.6 Insulation characteristics

3.6.1

clearance

the distance between two conductive parts along a string stretched the shortest way between
these conductive parts

[IEC 60050-441:1984, 441-17-31]
3.6 #B%%F 4 (insulation characteristics)

3.6.1 ZZ[EEEB®E (clearance)
E2EEEZTH M BELREEETH 2B REREAAE Z FHERE -
[TEC 60050-441:1984, 441-17-31]

3.6.2

creepage distance

the shortest distance along the surface of a solid insulating material between two conductive
parts

[IEC 60050-151:2001, 151-15-50]

NOTE A joint between two pisces of insulating material is considered part of the surface.
3.6.2 A TEFEEE (creepage distance)
REES - PALIRINIE AEl ok SRS S S
[IEC 60050-151:2001, 151-15-50]
HWE2REEGMBZHENEGRE  SAREZEAL -

3.6.3
overvoltage

any voltage having a peak value exceeding the corresponding peak value of the maximum
steady-state voltage at normal operating conditions

[definition 3.7 of IEC 60664-1:2007]

3.6.3 EEEJER (overvoltage)
I {8 8 48 1F % R E R 0 T i KT8 RE BB R 2 AH ¥ e & {E 1Y T {o] B &R -
[IEC 60664-1:2007 7 3.7 E # |

3.6.4

temporary overvoltage

overvoltage at power frequency of relatively long duration (several seconds)
[definition 3.7.1 of IEC 80664-1:2007, modified]

3.6.4 E7HE3B %E B (temporary overvoltage)




FA T FFERFEHASRE@E)ZBE -
[IEC 60664-1:2007 2 3.7.1 E % » &3] ]

3.6.5

transient overvoltage

short duration overvoltage of a few milliseconds or less, oscillatory or non-oscillatory, usually
highly damped

{IEC 60050-804:1987, 604-03-13]

3.6.5 HFEEIE T R (transient overvoltage)

FEFE (@ ms KERZBE > HERENIFRE  BELASHE -
[IEC 60050-604:1987 » 604-03-13]

3.6.6
power-frequency withstand voltage

r.m.s. value of a power-frequency sinusocidal voltage which does not cause breakdown under
specified conditions of test

[definition 2.5.56 of IEC 60947-1: 2007]

NOTE The power-frequency withstand voltage is equivalent to the short-term temporary overvoltage in
|IEC 60664-1.

3.6.6 T #EIM =/ (power-frequency withstand voltage)
EMEZRBERGT  AFERBFEZHMIELXERNEITRME -
[IEC 60947-1:2007 7 2.5.56 TE # |

2% pEAE N B B S A 1EC 60664-1 2 g Hf 7 1% i B -

3.6.7
impulse withstand voltage

highest peak value of impulse voltage of prescribed form and polarity which does not cause
breakdown of insulation under specified conditions

[definition 3.8.1 of IEC 60664-1: 2007]

3.6.7 f& #if & B (impulse withstand voltage)
BAREZER BN EEER Y ke EHE RERERGET  FgEKE
£33
[IEC 60664-1:2007 7 7 3% 3.8.1]

3.6.8

pollution

any addition of solid, liquid or gaseous fore:gn matter, that can result in a reduction of the
dielectric strength or surface resistivity of insuiation

[definition 3.11 of IEC 60664-1: 2007, modified]
3.6.8 5 Z%(pollution)

AT A [E A2 MAS SRR R WE R E M HBE B Y) R mE R TR
[IEC 60664-1:2007 2 & % 3.11]

3.6.9

pollution degree (of environmental conditions)

conventional number based on the amount of conductive or hygroscopic dust, ionized gas or
salt, and on the relative humidity and #ts frequency of occurrence resulting in hygroscopic

absorption or condensation of mecisture leading to reduction in dielectric strength and/or
surface resistivity

NOTE 1 The pollution degree to which the insulating materials of devices and components are exposed may be
different from that of the macro-environment where the devices or components are focated because of protection
offered by means such as an enclosure or internal heating to prevent absorption or condensation of moisture.




NOTE 2 For the purpose of this standard, the pollution degree is of the micro-environment.

[definition 2.5.58 of IEC 60947-1: 2007]
3.6.9 (BIEBHFAZ)SHZE % (pollution degree (of environmental conditions))

DIEEMS R E  FRAENE 2 RER LU RENEE AR

By 3% A SHE Ry B AEFT R E RIS 0% > BE B S & 48 pAE 22 T SOR B AE R - H BT

BRI /B G Y R B R ERE -

W5 1. 3 58 3 A9 05 2% 55 Bl o] oF [& 7Y 52 S % s 3 B0 00 B4 05 0 B3 b H IR OR B
BEBRIEN BRI &S REFR -

HWE2BNAREREZEHN  SREREMEE -

[TEC 60947-1:2007 2 7E & 2.5.58]

3.6.10

micro-environment (of a clearance or creepage distance)
immediate environment of the insulation which particularly influences the dimensioning of the

creepage distances

NOTE The micro-environment of the creepage distance or clearance and not the environment of the ASSEMBLY OF
components determines the effect on the insulation. The micro-environment may be better or warse than the

environment of the ASSEMBLY or components.

[definition 3.12.2 of IEC 60664-1:2007, modified]
3.6.10 (=Mt SCEER)MEIE (micro-environment (of a élearance or
creepage distance))
g ERRIE HALHGPZELHER RS -
W% SRR TEEERE  MBREAFEHELRNHG T BIEAEHEEEZ
s B o BRI VTR A B M 2 R S R e -
[IEC 60664-1:2007 2 % 38 3.12.2 5 (€3]]

3.6.11

overvoltage category (of a circuit or within an elecirical system)

conventional number based on limiting (or controlling} the values of prospective transient
overvoltages occurring in a circuit (or within an electrical system having different nominal
voltages) and depending upon the means employed to influence the overvoltages

NOTE In an electrical system, the transition from one overvoltage category to another of tower category is
obtained through appropriaie means complying with interface requirements, such as an overvoltage protective
device or a series-shunt impedance arrangement capable of dissipating, absorbing, or diverting the energy in the
associated surge current, to lower the transient overvoltage value to that of the desired lower overvoltage category.

[definition 2.5.60 of IEC 60847-1: 2007]
3611 (EREEBERLZ2GKAN ) BB (overvoltage category (of a circuit or

within an electrical system))

PURR i (B PEHD B (R B A R ERE 2 R 28T A& 4 2 TR R iE

BR s B v > WARBAUAN B BERTRNZ 7 AN EHERE -

W% EFERRAAT R—BEREHNEREAEREN cEiKR G#ELFE
MEERZEE TR - ek ~ HAERE B HEBE C RNERER
By P R PR s o R /M FH U BT 815 > U R BAEREREERA
EZREBERER -

[TEC 60947-1:2007 Z 7E %% 2.5.60]

]

g




3.6.12

surge arrester

surge protective device
SPD

device designed to protect the electrical apparatus from high transient overvoitages and to
limit the duration and frequently the amplitude of the follow-on current

[definition 2.2.22 of IEC 60847-1: 2007}

3.6.12 SRR 28 ; G IRFESE SPD (surge arrester; surge protective device)
—HEE GRFIANREERRH LT RBERE  WHNRRHERE
M 4 I [ R IR B
[IEC 60947-1:2007 7 TE F 2.2.22]

3.6.13

insulation co-ordination

correlation of insulating characteristics of electrical equipment with the expected overvoltages.
and ihe characteristics of overvoltage protective devices on the one hand, and with the
expected micro-environment and the pollution protective means on the other hand

[definition 2.5.61 of IEC 60947-1: 2007, modified]
3.6.13 #2427 58 (insulation co-ordination)

s = 2

BRI EGEN — T HEHAEER N AERRERH ZHFERER > —
FHETHIAMEBRE R S RE T AR -
[IEC 60947-1:2007 Z FE & 2.5.61 » {Z=T]

3.6.14

inhomogeneous (non-uniformy field

electric field which has not an essentially constant voltage gradient between electrodes
[definition 2.5.63 of IEC 60947-1: 2007]

3.6.14 E'EH (FJE¥5 4 )% (inhomogeneous (non-uniform) field)
JREMRE - BEHEARRNE ZESE -
[IEC 60947-1:2007 7 TE F 2.5.63]

3.6.15

tracking

progressive formation of conducting paths which are produced on the surface of a solid
insulating material, due to the combined effects of electric stress and electrolytic
contamination on this surface

[definition 2.5.64 of IEC 60947-1: 2007]

3.6.15 BJHE (tracking)
EfgEGgm Rl Rm b AN BEBRERNDAERSHZBEIERT WK EE A
B2 B -
[IEC 60947-1:2007 7 T F& 2.5.64]

3.6.16
comparative tracking index
CTi

numerical value of the maximum voltage in volts at which a material withstands 50 drops of a
defined test liguid without tracking

NOTE The value of each test voltage and the CTl should be divisible by 25.

[definition 2.5.65 of IEC 60947-1: 2007, modified]
3.6.16 L BIH 58 CTI (comparative tracking index)




MR R AZ S0 TR E Z B MM R TP BRI RS EEE > DLV &R -
W% G—ABERBREK CTIER 25 Z&8 -
[IEC 60947-1:2007 2 % 3 2.5.65 > {8 3T]

3.6.17

disruptive discharge

phenomena associated with the failure of insulation under electrical stress, in which the
discharge completely bridges the insulation under test, reducing the voltage between the
electrodes to zero or nearly zero

NOTE 1 A disruptive discharge in a solid dielectric produces permanent loss of dielectric strength; in a liquid or
gaseous dielectric, the loss may be only temporary.

NOTE 2 The term "sparkover” is used when a disruptive discharge occurs in a gaseous or liquid dielectric.

NOTE 3 The term “flashover” is used when a disruptive discharge occurs over the surface of a dielectric in a
gaseous or liquid medium.

NOTE 4 The term "puncture" is used when a disruptive discharge occurs through a solid dielectric.

3.6.17 2 7 & (disruptive discharge)
EBERENT BEBGRAUAMIER HEUHBERT NEZ2HEZABZ
ek MEMENEREEZHNEFLE -
WELEEENTENZARNEBEEENTEBREEEKAMEREL ERENERE
B ET  BR{E/RERMY -
2% 2. " KAC (sparkover)” —i AN EHRNNEREERBHREENE
W -
2% 3. “PA%& (flashover)” —dBANERARNEREERBIRBEENTZ
BABERMEE
% 4. “BZFHE (puncture)” — s A AN E AR B ERELERLE T ENE -
3.7 Protection against electric shock

3.7.1

live part C

conductor or conductive part intended to be energized in normal operation, including a neuiral
conductor, but by convention not a PEN conductor '

NOTE This term does not necessarily imply a risk of electric shock.
[IEC 60050-195:1998, 185-02-19, modified]
3.7 [(HEE 7 {R % (protection against electric shock)

3.7.1 ZSEZ A (live part)
FIEEREFHAGAE 2 SRENEFEINMN  SE M ESE  EEHK L AEHE
PEN i .
HEHHEL R - EBRRAER B R -
[IEC 60050-195:1998, 195-02-19 > {£2T]

3.7.2
hazardous live part
live part which, under certain conditions, can give a harmful electric shock

[IEC 60050-195:1998, 195-06-05]
3.7.2 BB EZE 4 (hazardous live part)

EFREELT SEEAAETZEBNWESNG -

M




[IEC 60050-195:1998, 195-06-05]

3.7.3

exposed conductive part

conductive part of the ASSEmMBLY, which can be touched and which is not normally live, but
which may become a hazardous live part under fault conditions

[IEC 60050-826:2004, 826-12-10, modified]
3.7.3 BB EEZE M (exposed conductive part)

MR HEEG HTETHEBA TR REE  BEKEERT TS
BB R 2 R A -
[IEC 60050-826:2004, 826-12-10 » 82T ]

3.74

protective conductor

(identification: PE)

conductor provided for purposes of safety, for example protection against electric shock

[IEC 60050-826:2004, 826-13-22]

NOTE As an example the protective conductor can electrically connect the following parts:
— exposed conductive parts;
— extraneous conductive parts;
— main earthing terminal;
- earth electrode;

— earthed point of the source or artificial neutral.
3.7.4 {REEM ZE 48 (protective conductor) (% 7 : PE)

PEOEZE 2 R (B ¢ I (R 2 A -
[IEC 60050-826:2004, 826-13-22]
W% BT GRS B LT TR
~REEHEE -
— NS -
— EEMET -
— A -
— B A o B P

3.7.8
aeutrai conductor

Cf_)nd_uctor electrically connected to the neutral point and capable of contributing to the
distribution of electric energy
[IEC 60050-195:1998, 195-02-086, modified]
3.7.5 ¥ E B2 (neutral conductor N)
fEEM FEEE PR WEEEEE K Z S -
[IEC 60050-195:1998, 195-02-06 > {8 2] ]

3.7.6
PEN conductor
conductor combining the functions of both a protective earthing conductor and a neutral

conductor

[IEC 80050-195:1998, 195-02-12]
3.7.6 {RER M EJE (PEN conductor)




SOiRE R GRS P RSN ZRENEE -
[IEC 60050-195:1998, 195-02-12]

3.7.7

fault current

current resulting from an insulation failure, the bridging of insulation or incorrect connection in
an electrical circuit

3.7.7 iREE R (fault current)

R@GWE  EEBERNER A EHEEREMELEZER -

3.7.8
basic protection
protection against electric shock under fault-free conditions

[IEC 60050-195:1998, 195-06-01]

NOTE Basic protection is intended to prevent contact with live parts and generally corresponds to protection
against direct contact.

3.7.8 E A {R:# (basic protection)
e EE L T LB Y (R -
[TEC 60050-195:1998, 195-06-01]
HE BAREBGRHAN I LEGES %K H— B ERD LB % %% Ik

i

3.7.9
basic insulation
insulation of hazardous live parts, which provide basic protection

[IEC 80050-195:1998, 195-06-06]

NOTE This concept does not apply to insulation used exclusively for functional purposes.
3.7.9 E K4 % (basic insulation)

ERTEEFZEG  HEKERRE -
[IEC 60050-195:1998, 195-06-06]
% ST EANREEARTERN Z 8% -

3.7.10
fault protection
protection against electric shock under single-fault conditions (e.g. failure of basic insulation)

[IEC 60050-195:1998, 195-06-02, modified]

NOTE Fault protection generally corresponds to protection against indirect contact, mainly with regard to failure
of basic insulation.

3.7.10 # & {R i (fault protection)
FER — R N (B BAEGER) > Pl ER 2 fRE -
[IEC 60050-195:1998, 195-06-02 > {537 ]
W AN —REHESEER LEREBRE EHERAREG RN

AR -
3.7.11
extra-low voltage
ELV

any voltage not exceeding the relevant voltage limit specified in IEC 61201
3.7.11 #BIKEE ELV (extra-low voltage)

Ak 1EC 61201 AT f7E 2 AH A 28 B2 IR i A9 1L (] B BE -




3.7.12

skilled person

person with relevant education and experience to enable him or her to perceive risks and to
avoid hazards which electricity can create

[[EC 60050-826:2004, 826-18-01]

3.7.12 i fiff A B (skilled person)
EEBAB KR  ERAGRILBFAEMEELEZGEBIALR -
[TEC 60050-826:2004, 826-18-01]

3.7.13

instructed person

person adequately advised or supervised by skilled persons to enable him or her to perceive
risks and to avoid hazards electricity can create

[IEC 60050-826:2004, 826-18-02]

3.7.13 5% A B (instructed person)
EFEMABERTSRNEEMEZRHA Gl > VkEBFEMELEZGRIIAER -
[TEC 60050-826:2004, 826-18-02]

3.7.14
ordinary person
person who is neither a skilled person nor an instructed person

[IEC 60050-826:2004, 826-18-03]

3.7.14 — % A B (ordinary person)
BEIER e A& - TRIEfEEANBZ AR -
[TEC 60050-826:2004, 826-18-03]

3.7.15
authorized person
skilled or instructed person, who is empowered to execute defined work

3.7.15 #E#Z ¥ A B (authorized person)
Kt NESIEEANE > HERERITEEZ TE -
3.8 Characteristics

3.81
nominal value
value of a quantity used to designate and identify a component, device, equipment or system

NOTE The nominal value is generally a rounded value.

[IEC 60050-151:2001, 151-18-09]
3.8 %M (characteristics)

3.8.1 fZ#%{E (nominal value)
AR S HE - KE - RKENAKZEE -
% - REME -/ EALAE -
[IEC 60050-151:2001, 151-16-09]

3.8.2

limiting value

in a specification of a component, device, equipment or system, the greatest or smallest
admissibie value of a quantity

[IEC 60050-151:2001, 151-16-10}

3.8.2 [R#|{E (limiting value)
M HE - BREN ARG AR TR RN /NI EFHEE -




[IEC 60050-151:2001, 151-16-10]

3.8.3
rated value

value of a quantity used for specification purposes, established for a specified set of operating
conditions of a component, device, equipment, or system

[IEC 60050-151:2001, 151-16-08]

3.8.3 HHE{H (rated value)
PrEHEHRMEN HEECHT 8 BN ARG RIERAEFRET
ZEE -
[TEC 60050-151:2001, 151-16-08]

3.8.4

rating

set of rated values and operating conditions
[IEC 60050-151:2001, 151-16-11]

3.8.4 FEHH(rating)

HMEBEBRBREREZES -
[IEC 60050-151:2001, 151-16-11]

3.8.5

nominal voltage (of an electrical system)

approximate value of voltage used to designate or identify an electrical system
[IEC 60050-601:1985, 601-01-21 modified]

3.8.5 BR A% ZEEE (nominal voltage (of an electrical system))

FRIRH SR ER ARG E A Z BB EE -
[IEC 60050-101:1985, 601-01-21 » £ &T]

3.8.6

short-circuit current
IC

over-current resulting from a short circuit due to a fauilt or an incorrect connection in an
electric circuit

[IEC 60050-441:1984, 441-11-07]
3.8.6 HERE R 1. (short-circuit current)

NEE B Z B fE o R B > AR Z BT E LB E R -
[IEC 60050-441:1985, 441-11-07]

7]

3.8.7

?rospective short-circuit current

cp

f.m.s. value of the current which would flow if the supply conductors to the circuit are short-
circuited by a conductor of negligible impedance located as near as practicable to the supply
terminals of the AssemBLY (see 10.11.5.4)

3.8.7 FHHAGERE R 1., (prospective short-circuit current)
EEFRERBEERME Do PRABHEGI 2 EBETEE N FAHE RE R T
ZETLVERE > gRBEZERNEITEMEEE 10.11.5.4) -

=Z N

3.8.8

cut-off current

let-through current

maximum instantaneous value of current attained during the breaking operation of a switching
device or a fuse




NOTE This concept is of particular importance when the switching device or the fuse operates in such a manner
that the prospective peak current of the circuit is not reached.

[lEC 60050-441:1984, 441-17-12]
3.8.8 VIBEE /i + N3 E F (cut-off current, let-through current)
TEFIRIRIFEE S Z BB IR E I AT 2 8 2 i KBEE B R 1A -
HEEMBEBRFEENRRAEREF ERHAEEER B TERER I
e L HEEHE -
[TEC 60050-441:1984, 441-17-12]

3.8.9
voltage ratings

3.8.91

rated voltage

U,

hlghest nominal voltage of the electrical system, a.c. (rm.s.) or d.c, declared by the
ASSEMBLY manufacturer, to which the main circuit(s) of the ASSEMBLY is (are) designed to be
connected

NOTE 1 In polyphase circuits, it is the voltage between phases.
NOTE 2 Transients are disregarded.

NOTE 3 The value of the supply voltage may exceed the rated voltage due to permissible system tolerances.

3.8.9 E R E % (voltage ratings)
3.8.9. 142 B U, (rated voltage)
i FEEMKAER AR TRINERER AN R S IEHEE
BR - phERBRGHEERHEREMES -
HWE 1 fELMHEERS > HLEHBEZERER -
HE 2 RIEERE -
W% 3 HRUEHFZ ARG = REERETEBEEEERE -

3.89.2

rated operational voltage (of a circuit of an ASSEMBLY)

Ue

value of voltage, declared by the ASSEmBLY manufacturer, which combined with the rated
current determines its application

NOTE In polyphase circuits, it is the voltage between phases.

38I2UAETLERZ)VETEEHIEEZT R U, (rated operational voltage (of a circuit of an

ASSEMBLY))
HAHZE MBS s E BEERE > HEFEEERLEAEHLEN -
W% EZHEE S HAEMHBEZEE -

3.893

;;ted insulation voltage

r. m s withstand voltage value, assigned by the ASSEMBLY manufacturer to the equipment or to
a part of it, characterising the specified (long-term) withstand capability of the insulation

[definition 3.9.1 of IEC 60664-1: 2007, modified]

NOTE 1 In polyphase circuits, it is the voitage between phases.

NOTE 2 The rated insulation voltage is not necessarily equat to the rated operational voltage of equipment, which
is primarily related to functional performance.

3.8.9.3%HF4E % E R U; (rated insulation voltage)




=

A 55 3 AT ST 38 06 B0 3R 085 2 — B 57 T 95 O 2 49 7 R T O M LA L 4 4%

fif % 4 11 2 F5 4% -

[IEC 60664-1: 2007 2 3.9.1 » f&3T]

% 1 16 MR P - B A A

2% 2. WA 045 B IR PR S AR B R (R R - A R R T
T HE F B -

3.8.94
rated impulse withstand voltage

U; -
irrllng;ﬂlse withstand voltage value, declared by the ASSEMBLY manufacturer, characterising the

specified withstand capability of the insulation against transient overvoltages
[definition 3.9.2 of IEC 60664-1: 2007, modified]
3.89 4% EEH BN BB Uinmp (rated impulse withstand voltage)

AL 2 L R T 25 % 2 0 M R FL 0 T 02 2 48 41 2 BB 0 R
B 4 2
[IEC 60664-1: 2007 2 3.9.2 » f£3T]

3.8.10

current ratings

3.8.10.1

rated current

value of current, declared by the ASsSEmMBLY manufacturer which can be carried without the
temperature-rise of various parts of the ASSEMBLY exceeding specified limits under specified
conditions

NOTE For rated current of the ASSEMBLY (7 .} see 5.3.1, and for rated current of a circuit (7 ) see 3.3.2,

3.8.10 & T % (current ratings)

3.8.10.1 ZH7E B (rated current)
R M ERE T E S 2 BRME > RGERE Z R TRTAERE - A & &
HERSZHZRTTEARKE -
HE:AMALE G ZEEER 2W53.1- ARERZEEER > 2H 532

3.8.10.2
rated peak withstand current

I
pk
value of peak short-circuit current, declared by the ASSEMBLY manufacturer, that can be

withstood under specified conditions
3.8.10.2 FHEIEMET |H I, (rated peak withstand current)

ERE Z Rt T RTREMT 522 2 B FG B8 SR 1E > H (& B 4 28 i BLE B vl

3.8.10.3
rated short-time withstand current

ICW

r.m.s value of short-time current, declared by the AsSSEMBLY manufacturer, that can be
withstood under specified conditions, defined in terms of a current and time

3.8.10.3 FBEEHEEEH E R I.w (rated short-time withstand current)
EHREZHRETHENZ 2 EBHMERE HEE HGHHAdEREEREE
= AV AT e

O
i
\

s N
=

il




3.8.10.4
rated conditional short-circuit current
TI

cc
value of prospective short-circuit current, declared by the ASSEMBLY manufacturer, that can be

withstood for the total operating time (clearing time) of the short-circuit protective device
{(SCPD) under specified conditions ‘

NOTE The short-circuit protective device may form an integral part of the ASSEMBLY or may be a separate unit.
3.8.10.4 ZHERHIEGR E R I.. (rated conditional short-circuit current)
EREZ W TR 2 2 TG B R E > Eif 2 AEs irEEE 28
BRERRBCEREHE) HHEGRBHHAELHEREES -
HE: R EEET hHER 2~ > ] KIBILEIT -
3.8.11
rated diversity factor
RDF
per unit value of the rated current, assigned by the ASSEMBLY manufacturer, to which outgoing

circuits of an AssemBLY can be continuously and simultaneously loaded taking into account
the mutual thermal infiuences

3.8.11 %7 % # 1 K # RDF (rated diveréity factor)
BMEBRZ T2 HEHELRREMEEE  GESEHLHAZET
fh Z AN E B B T RE G B R E L EORE -

3.8.12

rated frequency

Jn
value of frequency, declared by the ASSEMBLY manufacturer, for which a circuit is designed
and to which the operating conditions refer

NOTE A circuit may be assigned a number or a range of rated frequencies or be rated for both a.¢. and d.c.
3.8.12 FHEMER f, (rated frequency)

BRI EAZHRE  HAdHHERHERHMES - HAREERSE -
5 ] B ERIECE TE —EZHEME B WA E R W E#E -

3.8.13

electromagnetic compatibility
EMC

NOTE For EMC related terms and definitions, see J.3.8.13.1 to J.3.8.13.5 of Annex J.
3.8.13 B AH S M EMC (electromagnetic compatibility)

W% AR EMC ZAHBIHEE R ER > 2 KT ] 2 J.3.8.13.1 £ 1.3.8.13.5 -

3.9 Verification

3.91

design verification

veri_ﬁcation made on a sample of an ASSEMBLY or on parts of ASSEMBLIES to show that the
design meets the requirements of the relevant ASSEMBLY standard

>

\\

?QOTE Design verification may comprise one or more equivalent methods see 3.9.1.1, 3.9.1.2 and 3.9.1.3.
3.9 #E ZF (verification)

3.9.1 8 5+ & 58 (design verification)
RHFEREANHE LS ERET 2 EE > EADE R RET A tE R4 5
o R 4 2 BEOK -
HE AR E 1 EHEEEXNTTE 28 3.9.1.1-3.9.1.2 £ 3.9.1.3 -

N




3.9.1.1
verification test

test made on a sample of an ASSEMBLY or on parts of ASSEMBLIES to verify that the design
meets the requirements of the relevant ASSEMBLY standard

NOTE Verification tests are equivalent {o type tests.
3.9.1.1 &£ FZB = Eg (verification test)

REEREASEERZSMF LRTEST 255 > KA DIEEZ &5 a HEE
MR BER -

HE AR AEHE N AR -
3.91.2
verification comparison

structured comparison of a proposed design for an ASSEMBLY, or parts of an ASSEMBLY, with a
reference design verified by test

3.9.1.2 E B L8 (verification comparison)

HrdadfEnsdEnZn  DERARESEB 28 B #E 2 &stin
AT 2 EEME LR -

3.913
verification assessment

design verification of strict design rules or calculations applied to a sample of an ASSEMBLY Of

to parts of ASSEMBLIES to show that the design meets the requirements of the relevant
ASSEMBLY standard

3.9.1.3 B (verification assessment)

B Y 4H B b AR B A B O B AR B AT AR A B R AT AT Y ST & A
HADBRZ & HEEEREREZ R -

3.9.2
routine verification

verification of each ASSEMBLY performed during and/or after manufacture to confirm whether it
complies with the requirements of the relevant ASSEMBLY standard

3.9.2 T E % (routine verification)
PRSI N/ SR E ST - HE RS 2 EBE
4H 25 SR A R o

3.10 WManufacturerfuser

- HH DU RE 2 & 77 & AH B

3.10.1
original manufacturer

organization that has carried out the original design and the associated verification of an
ASSEMBLY in accordance with the relevant ASSEMBLY standard

3.10 #I3E B pg /fE FJ & (manufacturer/user)
3.10.1 [R #4 81 3& % 75 (original manufacturer)

B2 A R 4H 2 o AT AR S 4 2 OB AT TR AR BT O MHBE B S 2 A -

3.10.2
ASSEMBLY manufacturer

organization taking the responsibility for the compieted ASSEMBLY

NOTE The ASSEMBLY manufacturer may be a different organisation to the original manufacturer.
3.10.24H 85 i 8 3E Mg 5 (ASSEMBLY manufacturer)

HreBZHELRARNHEE -
5 G B A g e B R n B A e R AR [ Ak




3.10.3

user -
party who will specify, purchase, use and/or operate the ASSEMBLY, or someone acting on

their behalf
3.10.3 ¢ F§ & (user)

ST - BH - EHR/EREFEHERZEE  SRETEZMEA -

4 Symbols and abbreviations

Alphabetical list of terms with symbols and abbreviations together with the subclause where
they are first used:

4. FFRRGER
TR R 2 R B A5 - R K | KB Z B RIROT -

Symbol/Abbreviation Term Subclause
CTI comparative tracking index 3.6.17
ELV extra-low voltage 3.7.11
EMC electromagnetic compatibility 3.8.13
Jn rated frequency 3.8.12
Ic short-circuit current 3.8.6
Tee rated conditional short-circuit current 3.8.10.4
fcp prospective short-circuit current 387
fow rated short-time withstand current 3.8.10.3
Ina rated current of the ASSEMBLY 5.3.1
Ine rated current of a circuit 5.3.2
ka rated peak withstand current 3.8.10.2
N neutrai conductor 375
PE protective conductor 3.7.4
PEN PEN conductor 3.7.6
RDF rated diversity factor 3.8.1
SCPD short-circuit protective device 3.1.11
SPD surge protective device 3.6.12
Ug rated operational voltage 3.8.9.2
U rated insulation voltage 3893
Uimp rated impulse withstand voltage 3.8.9.4
Un rated voltage 3.8.91

5% 146 5 B EE/N

CTI M EIRE S 3.6.17

ELV a8 {f = R 3.7.11

EMC EHAHAS M 3.8.13

Ja HHE R 3.8.12

1. il B T 3.8.6

Iec #H 7 PR i 75 B8 R 3.8.10.4

Iep TH HH 4G B% BB R 3.8.7

Iow #H E K5 Iy R RO 3.8.10.3




Ina HENZHEEERR 5.3.1
Ine W2 EER 5.3.3
Tpx 8 T & {8 T B 3.8.10.2
N o {4 221 g 3.7.5
PE O 8 M A8 3.7.4
PEN PEN 4§28 3.7.6
RDF HE % R N B 3.8.11
SCPD i s U A 3.1.11
SPD IR EREE 3.6.12
U HE R (E 2 3.8.9.2
Ui HE 48 4% B R 3.8.9.3
Uimp HEUTE 18 B2 2 R 3.8.9.4
Us HEE R 3.8.9.1

5 Interface characteristics

5.1 General

The characteristics of the AssemBLY shall ensure compatibility with the ratings of the circuits
to which it is connected and the installation conditions and shall be declared by the ASSEMBLY
manufacturer using the criteria identified in 5.2 to 5.6.

5. 4T H R

5.1 —f%
HEGFUHEMEREREZE L BRNEHEMNLZERIBEAHEEN > HEMER 5.2
E ST ERNBREREES

5.2 Voltage ratings

5.2.1 Rated voltage (U,) (of the ASSEMBELY)

The rated voltage shall be at least equal to the nominal voltage of the electrical system.

5.2 EREH
52,1 (HERZ)VHEER (U,)
#E B e FNBERARZIGEHE
5.2.2  Rated operational voltage (U.) (of a circuit of an ASSEMBLY)

The rated operational voltage of any circuit shall not be less than the nominal voltage of the
electrical system to which it is to be connected.

If different from the rated voltage of the ASSEMBLY, the appropriate rated operational voltage
of the circuit shall be stated.

522 HERBERZ)HEERIEER (U,
EMERZEERFERRNE NN HERE Y ERARNIEEER -
GHEAELHEERAER  EEHAME L EREEREE

5.2.3 Rated insulation voltage (U;) (of a circuit of an ASSEMBLY)

The rated insulation voltage of a circuit of an ASSEMBLY is the voltage value to which dielectric
test voltages and creepage distances are referred.




The rated insulation voltage of a circuit sh i
all be equal or higher than the va
and for U, for the same circuit. ° B

NOTE For single- ircui i
phase circuits derived from IT systems (see [EC 60364-5-52), the rated i i
should be at least equal to the voltage between phases of the supply. & rated Insulation voltage

523 (HERBRZ)VEATEGER )

Z\H"'H:E[EE'

KnBERIHTRGERGEETEABER RS HERAR ZEEHE -
BRI TCREGERESN SN MHEER TH U, X U.FiEEZE -
HWE AR IT 2GR EZEHER HEETEGEREE D ENHEER
ZHHHEEE -

5.24  Rated impulse withstand voltage (Uimp) (of the ASSEMBLY)

The rated impulse withstand voltage shall be equal tc or higher than the values stated for the

be Connecc:it\;zr.voltages occurring in the electrical system(s) to which the circuit is designed to

NOT| - .
E The preferred values of rated impulse withstand voltage are those given in Table G.1 of Annex G.

524 (HERZ)VHEEHEN BEER (Uinp)
HEHEMERESNaNHERAERTBEHH ZURBERGTHR
BT ER I EHRRAE T -

W% ARMBEEHGEMNER 2 GEE WM& GX G1 AR -

5.3 Current ratings

5.3.1 Rated current of the ASSEMBLY (,5)

The rated current of the ASSEMBLY is the smaller of:

— the sum of the rated currents of the incoming circuits within the ASSEMBLY operated in
parailel;

— the iotal current which the main busbar is capable of distributing in the particular
ASSEMBLY arrangement.

This current shall be carried without the temperature rise of the individual parts exceeding the
limits specified in 2.2.

NOTE 1 The rated current of an incoming circuit may be lower than the rated current of the incoming device
(according to the respective device standard) installed in the AssEmBLY.

NOTE 2 The main busbar in this context is a single busbar or a combination of single busbars that are normally
connected in service e.g. by means of a bus coupler.

NOTE 3 The rated current of the ASSEMBLY is the maximum permissible load current which can be distributed by
the assEmBLY and which cannot be exceeded by adding further outgoing units.

5.3 EREH
5.3.1 (HE R Z)ETEER )
HE S ZBEERENRTIE -
— Af 4R 2 4 28 i Y B9 P 1R BB B8 (incoming circuit) 2 B E & O 4 AT
- FEAFAEFINEELREETELE ZEER -
JE 7 B 4H T 2 R TR B 92 BT E Z IR B TR E L E R -
% 1 ARERZEEEMIT BN ZEREHEE RN Z AR EE N ETEE R K
flél ol 2 B AT ) -
=5 2. A SRt 2 2 B O Pk Ry BEBEE O P > B0 IR R 2 B2 (9] - DABE it Pk M &
) Z BIERPEVAESE -




WEIHERZHEERMEELFTELEZR AT EFAEER - HAEH N
BN Z MR B TR - FREREBILE -
5.3.2 Rated current of a circuit (1)

The rated current of a circuit is the value of the current that can be carried by this circuit
loaded alone, under normal service conditions. This current shall be carried without the
temperature rise of the various parts of the ASSEMBLY exceeding the limits specified in 9.2.

NOTE 1 The rated current of a circuit may be lower than the rated currents of the devices (according to the
respective device standard) installed in this circuit.

NOTE 2 Due to the complex factors determining the rated currents, no standard values can be given.
5.3.2 B Z B E B (Ino)
B B B T R % R B 1E IE 65 PR G A TP AR BLUBR I B R - ME(E4E
i Z & BRI RS 9.2 T E Z R#I T REILER -
W BB EEERTER ESEERERN  EEOEEER(KER LT
) -
% 2 HRAEHEER < NEERE > NIt A RESEEE -
5.3.3 Rated peak withstand current (ka)

The rated peak withstand current shall be equal to or higher than the values stated for the
peak value of the prospective short-cireuit current of the supply system(s) to which the
circuit(s) is (are) designed to be connected (see also 9.3.3).

5.3.3 B U {H W B (o)
B R U8 {EL Y 2 O MR S S B I B R R B L RE A Y TH B B U IR {H P IS
EZIE -

5.3.4 Rated short-time withstand currenit (/) (of a circuit of an ASSEMBLY)

The rated short-time withstand current shall be equal to or higher than the prospective r.m.s.
value of the short-circuit current (lcp) at each point of connection to the supply, (see also
3.8.10.3).

Different values of 1, for different durations (e.g. 0,2 s; 1 s; 3 s) may be assigned to an
ASSEMBLY.

For a.c., the value of the current is the r.m.s. value of the a.c. component.

5.3.4 (Wl MEER )T EFEN BRI
BEE R I R ME FE R B E N B IE R 2 — R R A9 AT B R R (o) Z TH I
I RE (2] 3.8.10.3) -
o L EHERZANFEFERE@G 025 1s3)fFEARZE -
BN - HERE /KRS ZHITRE -
5.3.5 Rated conditional short-circuit current of an ASSEMBLY {/¢)

The rated conditional short-circuit current shail be equal to or higher than the prospective
r.m.s. value of short-circuit current (/) for a duration limited by the operation of the short-
circuit protective device that protects the ASSEMBLY.

The breaking capacity and current limitation characteristic (71, 1) of the specified short-
circuit protective device shall be stated by the AssemsLY manufacturer, taking into
consideration the data given by the device manufacturer.

5.3.5 4H £ 5 2 B IR 1 4 B8 R (o)
H#EE R ) AE B B A HE S R B N A B B T (Lep) Z TH IS D7 IR MH > 5 4 IRF ) =2




RN IREHE L 2R RE R ERERE -
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5.4 Rated diversity factor (RDF)

The rated diversity factor is the per unit value of the rated current, assigned by the ASSEMBLY
manufacturer, fo which outgoing circuits of an ASSEMBLY can be continuously and
simultaneously loaded taking into account the mutual thermal influences.

Rated diversity factor can be stated:

« for groups of circuits;
o for the whole ASSEMBLY.

The raied diversity factor multiplied by the rated current of the circuits shall be equal to or
higher than the assumed locading of the cutgoing circuits. The assumed loading of outgoing
circuits shall be addressed by the relevant ASSEMBLY standard.

NQTE 1 The assumed loading of the outgoing circuits can be a steady continuous current or the thermal
equivalent of a varying current (See Annex E).

The rated diversity factor is applicable with the ASSEMBLY operating at rated current (/,4).

NOTE 2 The rated diversity factor recognizes that multiple functional units are in practice not fully loaded
simultaneously or are intermittently loaded. .

See Annex E for further details.

NOTE 3 In Norway, the overload protection of conductors shall not sclely be based on the use of diversity factors
of the downstream circuits.

5.4 HIE % B HB(RDF)
HMEZHRMABAEEERZIE2E HABREMBETS  £F5E2HLAHE
BY HERZI MBI EERERRKEZHE -

R HE NYHEEEHE SRR -

o EEEREEM -
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25 1. f e 2 Hh 1A 8 B B R 8 A1) K fe E 2
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55 Rated frequency (f,,)

The rated frequency of a circuit is the value of frequency to which the operating conditions are
referred. Where the circuits of an ASSEMBLY are designed for different values of frequency, the
rated frequency of each circuit shall be given.

NOTE The frequency should be within the limits specified in the relevant |EC standards for the incorporated
compenents. Unless otherwise stated by the ASSEMBLY manufacturer, the limits are assumed to be 98 % and
102 % of the rated frequency.

5.5 BEHE ()
B 2B MR B iR R OR 0 A8 R Z B RAE - & I S e st (18 [ R A B -




JERME —EK 2 EEHER -
X EXREEEBAEERE S ZCHEMBEEZRE AN - RIEEZE DB ERE S
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5.6 Other characteristics

0

The following characteristics shall be declared:

a) additional requirements depending on the specific service conditions of a functional unit
(e.g. type of coordination, overload characteristics);

b) pollution degree (see 3.6.9);

¢} types of system earthing for which the ASSEMBLY is designed;

d) indoor and/or outdoor installation (see 3.5.1 and 3.5.2);

&) stationary or movable (see 3.5.3 and 3.5.4);

f) degree of protection;

g9) intended for use by skilled or ordinary persons (see 3.7.12 and 3.7.14);
h) electromagnetic compatibitity (EMC) classification (see Annex J);

i} special service conditions, if applicable (see 7.2);

) external design (see 3.3);

k) mechanical impact protection, if applicable (see 8.2.1);

) the type of construction — fixed or removable parts (see 8.5.1 and 8.5.2.):
m) the nature of short-circuit protective device{s) (see 9.3.2),

_ _ﬂ) measures for protection against electric shock;

o) overall dimensions (including projections e.g handies, covers, doors), if required;
p) the weight, if required.
5.6 Eth 44
JEE & T H R -
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6 Information

6.1 AssEmBLY designation marking

The ASSEMBLY manufacturer shall provide each ASSEMBLY with one or more labels, marked in
a durable manner and located in a place such that they are visible and legible when the
ASSEMBLY is installed and in operation. Compliance is checked according to the test of 10.2.7
and by inspection.

The following information regarding the AssEmBLY shall be provided on the designation
iabel(s):

a) ASSEMBLY manufacturer's name or trade mark (see 3.10.2);

b) type designation or identification number or any other means of identification, making it
possible to obtain relevant information from the ASSEMBLY manufacturer,

¢) means of identifying date of manufacture;
d) IEC 61439-X (the specific part “X” shall be identified).

NOTE The relevant ASSEMBLY standard may specify where additional information is to be provided on the
designation label.

6. B
6.1 4HEDELHER
MBS R S W SRR 1 B R LR A A 2 77 AR
MIEEENE  EEEHERELEREER  ERUHESEARBEESHE - 2L
WK 10.2.7 2 B EHAEM -
JEfEZBERLE  RETIHAMALE R EHN -
(a) 4H S MBS M o 2 # B R IR (2] 3.10.2) -
(b) B 5% 2 7% Bk 5% 7 5% 6% o M 3% B 77 0k o DU(EE AR 1L 4 25 T s M E S AH B &
afl e
(c) A B E HE 2 750k -
(d)IEC 61439-X (JEFH B EZ "X ) -
% HAESE REE D TABHREANSEER RS ZEHIEN -

6.2 Documentation

pikia
1
AN

¢

=

6.2.1 Information relating to the ASSEMBLY

All interface characteristics according to Clause 5, where applicable, shall be provided in the
ASSEMBLY manufacturer's technical documentation supplied with the ASSEMBLY.

6.2 X fF

6.2.1 BL4H % A B 2 B &R
FEH MR gt 2 HE RIS Bl S b > JESR LSS S B vl @ M Z BT A 1 |
Pt -

6.2.2 Instructions for handling, installation, operation and maintenance

The ASSEMBLY manufacturer shall provide in documents or catalogues the conditions, if any,
for the handling, installation, operation and maintenance of the ASSEMBLY and the equipment
contained therein.

If necessary, the instructions shall indicate the measures that are of particular importance for
the proper and correct transport, handling, instaliation and operation of the ASSEmBLY. The
provision of weight details is of particular importance in connection with the transport and
handling of ASSEMBLIES.




The correct location and installation of lifting means and the thread size of lifting attachme-_nts.
if applicable, shall be given in the ASSEMBLY manufacturer's documentation or the instructions
on how the ASSEMBLY has to be handled.

The measures to be taken, if any, with regard to EMC associated with the installation,
operation and maintenance of the ASSEMBLY shall be specified (see Annex J).

If an ASSEMBLY specifically intended for environment A is to be used in environment B the
following warning shall be included in the operating instructions:

CAUTION

This product has been designed for environment A. Use of this product in environment B may
cause unwanted electromagnetic disturbances in which case the user may be required to take

adequate mitigation measures.

Where necessary, the above-mentioned documents shall indicate the recommended extent
and frequency of maintenance.

if the circuitry is not obvious from the physical arrangement of the apparatus installed,
suitable information shall be supplied, for example wiring diagrams or tables.
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6.3 Device and/or component identification

Inside the AssemBLy, it shall be possible to identify individual circuits and their protective
devices. ldentification tags shall be legible, permanent and appropriate for the physical
environment. Any designations used shall be in compliance with |EC 81346-1 and
IEC 81346-2 and identical with those used in the wiring diagrams, which shall be in
accordance with IEC 61082-1.

6.3 H£H K /a%4H 1 5% A
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7 Service conditions

7.1 Normal service conditions

ASSEMBLIES conforming to this standard are intended for use under the normal service
conditions detailed below. :

NOTE If components, for example relays, electronic equipment, are used which are not designed for these
conditions, appropriate steps should be taken to ensure proper operation.

7. fE R4
7.1 IEH fE AR
FaREEZHEER,  GETHRESSHGE TER -
el EREMAIERFHHEEFEREERN ZH AW - B8 ETHHE) ERNEE
A BR > DU R IE 8 #21F -
7.1.1 Ambient air temperature
7.1.1.1 Ambient air temperature for indoor instaliations

The ambient air temperature does not exceed +40 °C and its average over a period of 24 h
does not exceed +35 °C.

The lower limit of the ambient air temperature is -5 °C.

7.1.1.2 Ambient air temperature for outdoor installations

The ambient air temperature does not exceed +40 °C and its average over a period of 24 h
does not exceed +35 °C.

The lower limit of the ambient air temperature is -25 °C.

7.1.1 B EZEREE

7.1.1.1 BREIZEZ HEZEREE
JH 8 72 RORE R EB+40C - HEAE 24 h IR Z A8 8 5 +35C -
JE 2= RORE 2 TR A-5C -

7.1.1.2 BRI EZ HEEREE
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7.1.2  Humidity conditions

7.1.21 Humidity conditions for indoor installations

The relative humidity of the air does not exceed 50 % at a maximum temperature of +40 °C.
Higher relative humidity may be permitted at lower temperatures, for example 90 % at +20 °C.
Moderate condensation should be borne in mind which may occasionally occur due to
variations in temperature.

7.1.2 SR E ML

7.1.2.1 BB ZEZ RERHE
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7.1.2.2  Humidity conditions for outdoor installations
1’2; orglatlve humidity may temporarily be as high as 100 % at a maximum temperature of
7.1.2.2 BN BT 2R E R
fE B SOl +25°CF o A BR K o] B sz 100% -
7.1.3  Pollution degree

The poliution de h
gree (see 3.6.9) refers to the envircnmental h
vien ( ) ntal conditions for which the

For switching devices and components inside an enclosure, the poliution degree of the
environmental conditions in the enclosure is applicable.

For the purpose of evaluating clearances and creepage distances, the following four degrees
of pollution in the micro-environment are established.

Poliution degree 1.
No pollution or only dry, non-conductive poiiution occurs. The pollution has no influence.
Pollution degree 2:

Only non-conductive pollution occurs except that occasionally a temporary conductivity
caused by condensation is fo be expected.

Pollution degree 3:

Conductive pollution occurs or dry, non-conductive pollution occurs which is expected to
become conductive due to condensation.

Pollution degree 4:
Continuous conductivity occurs due to conductive dust, rain or other wet conditions.

Pollution degree 4 is not applicable for a micro-environment inside the ASSEMBLY to this
standard.

Unless otherwise stated, ASSEMBLIES for industrial applications are generally for use in a
pollution degree 3 environment. However, other poliution degrees may be considered to
apply, depending upon particular applications or the micro- environment.

NOTE The pollution degree of the micro-environment for the equipment may be influenced by installation in an
enclosure.
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7.1.4  Altitude

The altitude of the site of instailation does ndt exceed 2 000 m.

NOTE For equipment to be used at higher altitudes, it is necessary to take into account the reduction of the
dielectric strength, the switching capability of the devices and of the cooling effect of the air.

7.1.4 BN
LB 2 BN E A 2,000 m -
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7.2 Special service conditions
Where any special service conditions exist, the applicable particular reguirements shall be

complied with or special agreements shall be made between the ASSEMBLY manufacturer and
the user. The user shall inform the ASSEMBLY manufacturer if such exceptional service

conditions exist.
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Special service conditions include, for example:

a) values of temperature, relative humidity and/or altitude differing from those specified in

7.1;

b) applications where variations in temperature and/or air pressure take place at such a
speed that exceptional condensation is liable to occur inside the ASSEMBLY;

c) heavy poliution of the air by dust, smoke, corrosive or radioactive particles, vapours or
salt;

d) exposure to strong electric or magnetic fields;

e) exposure to extreme climatic conditions;

f) attack by fungus or small creatures;

g) installation in locations where fire or explosion hazards exist;
h) exposure to heavy vibration, shocks, seismic occurrences;

i} instaliation in such a manner that the current-carrying capacity or breaking capacity is
affected, for example equipment built into machines or recessed into walls;

i} exposure to conducted and radiated disturbances other than electromagnetic, and
electromagnetic disturbances in environments othar than those described in 9.4,

k) exceptional overvoltage conditions or voltage fluctuations;
[} excessive harmonics in the supply voltage or load current.
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7.3 Conditions during transport, storage and installation

A special agreement shall be made between the assemBLY manufacturer and the user if the
conditions during transport, storage and installation, for example temperature and humidity
conditions, differ from those defined in 7.1.
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8 Constructional requirements

8.1  Strength of materials and parts
8.1.1 General

ASSEMBLIES shall be constructed of materials capable of withstanding the mechanical,
electrical, thermal and environmental stresses that are likely to be encountered in specified
service conditions.

The external shape of the ASSEMBLY enclosure can vary to suit the application and use, some
examples have been defined in 3.3. These enclosures may also be constructed from various
materials e.g. insulating, metallic or a combination of these.
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8.1.2 Protection against corrosion

Protection against corresion shail be ensured by the use of suitable materials or by
protective coatings to the exposed surface, taking account of the normal service conditions
{see 7.1). Compliance to this requirement is checked by the test of 10.2.2.
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8.1.3  Properties of insulating materials
8.1.3.1 Thermal stability

For enclosures or parts of enclosures made of insulating materials, thermal stability shall be
verified according to 10.2.3.1.

8.1.3.2 Resistance of insulating materials to heat and fire
8.1.3.21 General

Parts of insulating materials which might be exposed to thermal stresses due to internal
electrical effects, and the deterioration of which might impair the safety of the ASSEMBLY, shall
not be adversely affected by normal (operational) heat, abnormal heat or fire.

8.1.3.2.2 Resistance of insulating materials to heat
The original manﬁfacturer shall select insulating materials either by reference to the insulation
te_mperature index (determined for example by the methods of 1EC 60216) or by compliance
with IEC 60085.
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8.1.3.2.3 Resistance of insulating materials to abnormal heat and fire due to internal
electric effects

Insulating materials used for parts necessary to retain current carrying parts in position and
paris which might be exposed to thermal siresses due fo internal electrical effects, and the
deterioration of which might impair the safety of the AssemsLy, shall not be adversely affected
by abnormal heat and fire and shall be verified by the glow-wire test in 10.2.3.2. For the
purpose of this test, a protective conductor (PE) is not considered as a current-carrying part.

For small parts (having surface dimensions not exceeding 14 mm x 14 mm)}, an alternative
test may be used (e.g. needle flame test, according to IEC 60695-11-5). The same procedure
may be applicable for other practical reasons where the metal material of a part is large
compared to the insulating material.
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8.1.4 Resistance to ultra-violet radiation

For enclosures and external parts made of insulating materials which are intended to be used
outdoor, resistance to ultra-violet radiation shall be verified according to 10.2.4.

8.1.5 Mechanical strength

All enclosures or partitions inciuding locking means and hinges for doors shall be of a
mechanical strength sufficient to withstand the stresses to which they may be subjected in
normal service, and during short-circuit conditions (see aiso 10.13).

The mechanical operation of removable parts, including any insertion interlock, shall be
verified by test according to 10.13.

8.1.6  Lifting provision

Where required, ASSEMBLIES shall be provided with the appropriate provision for lifting.
Compliance is checked according to the test of 10.2.5.
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8.2 Degree of protection provided by an ASSEMBLY enclosure
8.2.1 Protection against mechanical impact

The degree of protection provided by an ASSEMBLY enclosure against mechanical impact, if
necessary, shall be defined by the relevant ASSEMBLY standards and verified in accordance
with IEC 62262 (see 10.2.6).
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8.2.2 Protection against contact with live parts, ingress of solid foreign bodies and
water

The degree of protection provided by any ASSEMBLY against contact with live parts, ingress of
sclid foreign bodies and water is indicated by the IP code according to IEC 60529 and verified
according to 10.3

NOTE 1 In the United States of America (USA), Canada and in Mexico enclosure “type” designations are used to
specify “the degree of protection” provided to the ASSEMBLY. For appiications in the USA, the appropriate enclosure
type designation should be used as specified in NEMA 250. For applications in Canada, the appropriate enclosure
type designation should be used as specified in CSA standard C22.2 No. 94.1 and 94.2. For applications in Mexico,
the appropriate enclosure Type designation should be used as specified in NMX-J-235/1-ANCE y NMX-J-235/2-
ANGCE
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The degree of protection of an enclosed ASSEMBLY shall be at least IP 2X, after installation in
accordance with the ASSEMBLY manufacturer's instructions. The degree of protection provided
from the front of a dead front ASSEMBLY shall be at least IP XXB.

For fixed ASSEMBLIES not subject to tilting in normal service IP X2 is not applicable.

For AsseMBLIES for outdoor use having no supplementary protection, the second
characteristic numeral shall be at least 3.

NOTE 2 For outdoor installation, supplementary protection may be protective roofing or the like.

Unless otherwise specified, the degree of protection indicated by the ASSEMBLY manufacturer
applies to the complete ASSEMBLY when installed in accordance with the ASSEMBLY
manufacturer's instructions, for example sealing of the open mounting surface of an
ASSEMBLY, etc.

Where the ASSEMBLY does not have the same [P rating throughout, the ASSEMBLY
manufacturer shall declare the IP rating for the separate parts.

Different IP ratings shall not impair the intended use of the ASSEMBLY.

NOTE 3 Examples include:
+  Operating face IP 20, other parts IP 00.

¢«  Drain holes in the base IP XXD, other parts IP 43.

No IP codes can be given unless the appropriate verifications have been made according to
10.3.

Enclosed ASSEMBLIES, for outdoor and indoor installation, intended for use in locations with
high humidity and temperatures varying within wide limits, shall be provided with suitable
arrangements (ventilation and/or internal heating, drain holes, etc.) to prevent harmful
condensation within the ASSEmMBLY. However, the specified degree of protection shall at the
same fime be maintained.
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8.2.3 ASSEMBLY with removable parts

The degree cof protection indicated for ASSEMBLIES normally applies to the connected position
(see 3.2.3) of removable parts.

If, after the removal of a remavable part, it is not possible to maintain the original degree of
protection e.g. by closing a door, an agreement shall be reached between the ASSEMmBLY
manufacturer and the user as to what measures shall be taken o ensure adequate protection.
Information provided by the ASSEMBLY manufacturer may take the place of such an agreement.

When shutters are used to provide adequate protection to live parts they shall be secured to
prevent unintentional removal.
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8.3 Clearances and creepage distances

8.3.1 General

The requirements for clearances and creepage distances are based on the principles of
|EC 60664-1 and are intended to provide insulation co-ordination within the installation.

The clearances and creepage distances of equipment that form part of the ASSEMBLY shall
comply with the requirements of the relevant product standard.

When incorporating equipment into the ASSEMBLY, the specified clearances and creepage
distances shall be maintained during normal service conditions.

For dimens_ioning clearances and creepage distances between separate circuits, the highest
Y°’tage ratings shall be used (rated impulse withstand voltage for clearances and rated

Insulation voltage for creepage distances).
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The ciearances and creepage distances apply to phase to phase, phase to neutral, and
except where a conductor is connected directly to earth, phase to earth and neutral to earth.

For bare live conductors and terminations (e.g. busbars, connections between equipment and
cable lugs), the clearances and creepage distances shall at least be equivalent to those
specified for the equipment with which they are directly associated.

The effect of a short-circuit up to and including the declared rating(s) of the ASSEMBLY shall
not reduce permanently the clearances or creepage distances between busbars and/or
connections, below the values specified for the ASSEMBLY. Deformation of parts of the
enclosure or of the internai partitions, barriers and obstacles due to a short-circuit shall not
reduce permanently the clearances or creepage distances below those specified in 8.3.2 and
8.3.3 (see also 10.11.5.5).
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8.3.2 Clearances

The clearances shall be sufficient to enable the declared rated impuise withstand voltage
(Uimp) of a circuit to be achieved. The clearances shall be as specified in Table 1 unless a
design verification test and routine impulse withstand voltage test is carried out in accordance

with 10.9.3 and 11.3, respectively.
The method of determining clearances by measurement is given in Annex F.

NOTE In the United States of America (USA) and Mexico National Electrical Codes, are used to specify minimum
clearances. In the USA National Electric Code NFPA 70, Article 408.56 is applicable. In Mexico NOM-001-SEDE is
applicable. For these applications, it is recommended that clearances be selected using Annex L, Table L.1 of this
standard. Far applications in Canada minimum electrical clearances are specified in the Canadian Eilectrical Code,
Part 2 Product Safety Standards.
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8.3.3 Creepage distances

The original manufacturer shall select a rated insulation voltage(s) (U for the circuits of the
ASSEMBLY from which the creepage distance(s) shall be determined. For any given circuit the
rated insulation voltage shall not be less than the rated operational voltage {U,).




The creepage distances shall not, in any case, be less than the associated minimum
clearances.

Creepage distances shall correspond to a poliution degree as specified in 7.1.3 and to the
corresponding material group at the rated insulation voltage given in Table 2.

The method of determining creepage distances by measurement is given in Annex F.

NOTE 1 For inorganic insulating materials, e.g. glass or ceramics, which do not track, creepage distances need
not be greater than their associated clearances. However, the risk of disruptive discharge should be considered.

NOTE 2 In the United States of America (USA) and Mexico National Electrical Codes are used to specify
minimum creepage distances. In the USA National Electric Code NFPA 70, Article 408.56 is applicable. in Mexico
NOM-001-SEDE is applicable. For these applications, it is recommended that creepage distances be selected
using Annex L, Table L.2 of this standard. For applications in Canada minimum creepage distances are specified in
the Canadian Electrical Code, Part 2 Product Safety Standards.

By using ribs of a minimum height of 2 mm the creepage distance may be reduced but,
irrespective of the number of ribs, shall be not less than 0,8 of the value of Table 2 and not
less than the associated minimum clearance. The minimum base of the rib is determined by

mechanical requirements (see Clause F.2).
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8.4 Protection against electric shock

8.4.1 General

The apparatus and circuits in the ASSEMBLY shall be so arr ili i i
: _ anged as to facilitate their operation
and maintenance, and at the same time to ensure the necessary degree of safety. P

The following requirements are intended to ensure that the required protective measures are

:g:;:‘:ged when an ASSEMBLY is installed in an electrical system conforming to the |IEC 60364

NOTE For generally accepted protective measures refer to |IEC 61140 and IEC 60364-4-41.

Those protective measures, which are of particular im
: : ortance f
reproduced in 8.4.2 to 8.4.6. P i ® Tor an ASSEMBLY. &re
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8.4.2 Basic protection

8.4.2.1 General

Basic protection is intended to prevent direct contact with hazardous live parts.

Basic protection can be achieved either by appropriate constructional measures on the
ASSEMBLY itself or by additional measures to be taken during installation; this may require
information to be given by the ASSEMBLY manufacturer.

An example of additicnal measures to be taken is the installation of an open-type ASSEMBLY
without further provisions in a location where access is only permitted for authorized
personnel. :

Where basic protection is achieved by constructional measures one or more of the protective

measures given in 8.4.2.2 and 8.4.2.3 may be selected. The choice of the protective measure

shall be declared by the ASSEMBLY manufacturer if not specified within the relevant ASSEMBLY
- standard.
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8.4.2.2 Basic insulation provided by insulating material

EI

Hazardous live parts shall be completely covered with insulation that can only be removed by
destruction or by the use of a tool.

The insulation shall be made of suitable materials capable of durably withstanding the
mechanical, electrical and thermal stresses to which the insulation may be subjected in
service.

NOTE Examples are electrical components embedded in insulation and insulated conductors.

Paints, varnishes and {acquers alone are not considered to satisfy the requirements for basic
insulation.
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8.4.23 Barriers or enclosures

Air insulated live parts shall be inside enclosures or behind barriers providing at least a
degree of protection of IP XXB.

Herizontal top surfaces of accessible enclosures having a height equal to or lower than 1,6 m
above the standing area, shall provide a degree of protection of at least IP XXD.

Barrie_r_s and enclosures shall be firmly secured in place and have sufficient stability and
.durabmty to maintain the required degrees of protection and appropriate separation from live

parts under normal service conditions, taking account of relevant external influences. The
distance between a conductive barrier or enclosure and the live parts they protect shall not be
less than the values specified for the c¢learances and creepage distances in 8.3.

Where it is necessary {o remove barriers or open enclosures or to remove parts of enclosures,
this shall be possible only if one of the conditions a) to ¢) is fulfilled:

a) By the use of a key or tool, i.e. any mechanica! aid, to open the door, cover or overide an
interiock.

b) After isolation of the supply to live parts, against which the barriers or enclosures afford
basic protection, restoration of the supply being possible only after replacement or
reclosure of the barriers or enclosures. In TN-C systems, the PEN conductor shall not be
isolated or switched. In TN-S systems and TN-C-S systems the neutral conductors need
not be isolated or switched (see [EC 60364-5-53:2001, 536.1.2).

Example: By interlocking the door(s) with a disconnector so that they can only be opened
when the disconnector is open, and closing of the disconnector without the use
of a tool is impossible while the door is open.

NOTE In Norway, the neutral conductor shall be isolated or switched.

¢) Where an intermediate barrier providing a degree of protection of at least IP XXB prevents
contact with live parts, such a barrier being removable only by the use of a key or tool.
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8.4.3 Faulf protection
8.4.3.1 Installation conditions

The assemBLY shall include protective measures and be suitable for installations designed to
be in accordance with I|EC 60364-4-41. Protective measures suitable for particular
installations (e.g. railways, ships} shall be subject to agreement between the ASSEMBLY
manufacturer and the user.

When a TT earthing system is being used in the electrical network one of the following
measures shall be applied in the ASSEMBLY:

a) double or reinforced insulation of the incoming connections, or
b) residual current device (RCD) protection on the incoming circuit

Such provisions are subject to agreement between user and manufacturer.
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8.4.3.2 Requirements for the protective conductor to facilitate automatic
disconnection of the supply

Ey
5

8.4.3.21 General

Each ASSEMBLY shall have a protective conductor to facilitate automatic disconnection of the
supply for:

a) protection against the consequences of faults (e.g. failure of basic insulation) within the
ASSEMBLY;

b) protection against the consequences of faults (e.g. failure of basic insulation) in external
circuits supplied through the ASSEMBLY.

The requirements to be complied with are given in the following subclauses.

Requirements for identification of the protective conductor (PE, PEN) are given in 8.6.6.
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8.43.22 Requirements for earth continuity providing protection against the
consequences of faults within the ASSEmMBLY

All exposed conductive parts of the ASSEMBLY shall be interconnected together and to the
protective conductor of the supply or via an earthing conducter to the earthing arrangement.

These interconnections may be achieved either by metal screwed connections, welding or
other conductive connections or by a separate protective conductor.

NOTE With metal parts of the ASSEMBLY where abrasion resistant finishes are used, e.g. gland plates with
powder coatings, connection for protective earthing requires removal or penetration of the coating.

The method to verify the earth continuity between the exposed conductive parts of the
ASSEMBLY and the protective circuit is given in 10.5.2.

For the continuity of these connections the following shall apply:

a) When a part of the ASSEMBLY is removed, for example for routine maintenance, the
protective circuits (earth continuity) for the remainder of the ASSEMBLY shall not be
interrupted.

Means used for assembling the various metal parts of an ASSEMBLY are considered
sufficient for ensuring continuity of the protective circuits if the precautions taken
guarantee permanent good conductivity.

Flexible or pliable metal conduits shail not be used as protective conductors unless they
are designed for that purpose.

b} For lids, doors, cover plates and the like, the usual metal screwed connections and metal
hinges are considered sufficient to ensure continuity provided that no electrical equipment
exceeding the limits of extra low voltage (ELV) is attached to them.
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If apparatus with a voltage exceeding the limits of extra-low voltage are attached to lids,
doors, or cover plates additional measures shall be taken to ensure earth continuity. These
parts shall be fitted with a protective conductor (PE} whose cross-sectional area is in
accordance with Table 3 depending on the highest rated operational current 7, of the
apparatus attached or, if the rated operational current of the attached apparatus is less than
or equal to 16 A, an equivalent electrical connection especially designed and verified for this
purpose (sliding contact, hinges protected against corrosion).

Exposed conductive parts of a device that cannct be connected to the protective circuit by the
fixing means of the device shall be connected to the protective circuit of the ASSEMBLY by a
conductor whose cross-sectional area is chosen according to Table 3.

Certain exposed conductive parts of an ASSEMBLY that do not constitute a danger

— either because they cannot be touched on large surfaces or grasped with the hand,

~ Or because they are of small size (approximately 50 mm by 50 mm) or so located as to
exclude any contact with live parts,

need not be connected to a protective conductor. This applies to screws, rivets and
nameplates. It also applies to electromagnets of contactors or relays, magnetic cores of
transformers, certain parts of releases, or similar, irrespective of their size.

Whep removable parts are equipped with a metal supporting surface, these surfaces shall be
Considered sufficient for ensuring earth continuity of protective circuits provided that the
Pressure exerted on them is sufficiently high.
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8.4.3.2.3 Requirements for protective conductors providing protection against the
consequences of faults in external circuits supplied through the ASSEMBLY

A protective conductor within the ASSEMBLY shall be so designed that it is capai_aie lof
withstanding the highest thermal and dynamic stresses arising from fauits in external circuits
at the place of installation that are supplied through the AssembLY. Conductive structural parts
may be used as a protective conductor or a part of it.




Except where verification of the short-circuit withstand strength is not required in accordance
with 10.11.2, verification shall be made in accordance with 10.5.3.

in principle, with the exception of the cases mentioned below, protective conductors within an
ASSEMBLY shall not include a disconnecting device {switch, disconnector, etc.).

In the run of protective conductors links shall be permitted which are removable by means of
a tool and accessible only to authorized persennel (these links may be required for certain
tests).

Where continuity can be interrupted by means of connectors or plug-and-socket devices, the
protective circuit shall be interrupted only after the live conductors have been interrupted and
continuity shall be established before the live conductors are reconnected.

In the case of an ASSEMBLY containing structural parts, frameworks, enclosures, etc., made of
conducting material, a protective conductor, if provided, need not be insulated from these
parts. Conductors fo voltage-operated fault detection devices including the conductors
connecting them to a separate earth electrode shall be insulated when specified by their
manufacturer. This can also apply to the earth connection of the transformer neutral.

The cross-sectional area of protective conductors (PE, PEN) in an ASSEMBLY to which
external conductors are intended to be connected shall be not less than the value calculated
with the aid of the formula indicated in Annex B using the highest fault current and fault
duration that may occur and taking into account the limitation of the short-circuit protective
devices (SCPDs) that protect the corresponding live conductors. The short-circuit withstand
strength is verified according fo 10.5.3.
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For PEN conductors, the following additional requirements apply:

—  the minimum cross-sectional area shall be 10 mm2 copper or 16 mm? aluminium;

_  the PEN conductor shall have a cross-sectional area not less than that required for a
neutral conductor (see 8.6.1);

— the PEN conductors need not be insulated within an ASSEMBLY,

_ structural parts shall not be used as a PEN conductor. However, mounting rails made of
copper or aluminium may be used as PEN conductors.

For details of requirements for terminals for external protective conductors, see 8.8.
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8.4.3.3 Electrical separation

\

Electrical separation of individual circuits is intended to prevent electrical shock throqgh
contact with exposed-conductive-parts, which may be energized by a fault in basic insulation
of the circuit.

For this type of protection, see Annex K.
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8.4.4  Protection by total insulation
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NOTE According to 412.2.1.1 of IEC 80364-4-41, “total insulation” is equivalent to Class Il equipment.
For basic and fauit protection, by total insulation, the following requirements shall be met.
a) The apparatus shall be completely enclosed in insulating material which is equivalent of

double or reinforced insulation. The enclosure shall carry the symbol {J] which shall be
visible from the outside.
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b} The enclosure shall at no point be pierced by conducting parts in such a manner that
there is the possibility of a fault voltage being brought out of the enclosure.

This means that metal parts, such as actuator shafis which for constructional reasons
have to be brought through the enclosure, shall be insulated on the inside or the outside
of the enclosure from the live parts for the maximum rated insulation veoltage and the
maximum rated impulse withstand voltage of all circuits in the ASSEMBLY.

If an actuator is made of metal (whether covered by insulating material or not), it shall be
provided with insulation rated for the maximum rated insulation voltage and the maximum
impulse withstand voltage of all circuits in the ASSEMBLY.




If an actuator is principally made of insulating material, any of its metal parts which may
become accessible in the event of insulation failure shall also be insulated from live parts
for the maximum rated insulation voltage and the maximum rated impulse withstand
voltage of all circuits in the ASSEMBLY.
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c) The enclosure, when the ASSEMBLY is ready for operation and connected to the supply,
shall enclose all live parts, exposed conductive parts and parts belonging to a protective
circuit in such a manner that they cannot be touched. The enclosure shall give at least
the degree of protection IP 2XC (see |IEC 60529).

If a protective conductor, which is extended to electrical equipment connected to the load
side of the AsSEmBLY, is to be passed through an ASSEMELY whose exposed conductive
parts are insulated, the necessary terminals for connecting the external protective
conductors shall be provided and identified by suitable marking.

>

Inside the enclosure, the protective conductor and its terminal shali be insulated from the
live parts and the exposed conductive parts in the same way as the live parts are
insulated.

d) Exposed conductive parts within the ASSEMBLY shall not be connected to the protective
circuit, i.e. they shall not be included in a protective measure involving the use of a
protective circuit. This applies also o built-in apparatus, even if they have a connecting
terminal for a protective conductor.

e) |If doors or covers of the enclosure can be opened without the use of a key or tool, a
barrier of insulating material shall be provided that will affoerd protection against
unintentional contact not only with the accessible live parts, but also with the exposed
conductive parts that are only accessible after the cover has been opened; this barrier,
however, shall not be removable except with the use of a tool.
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8.4.5 Limitation of steady-state touch current and charge

if the ASSEMBLY contains items of equipment that may have steady-state touch current and
charges after they have been switched off (capacitors, etc.) a warning plate is required.

Small capacitors such as those used for arc extinction, for delaying the response of relays,
etc., shall not be considered dangerous.

NOTE Unintentional contact is not considered dan i i i
! gerous if the voltages resulting from static charges fall below a
d.c. voltage of 60 V in less than 5 s after disconnection from the power supply. ¢
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8.4.6  Operating and servicing conditions
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8.4.6.1 Devices to be operated or components to be replaced by ordinary persons

Protection against any contact with live parts shall be maintained when cperating devices or
When replacing components.

The minimum level of protection shall be IP XXC. During the replacement of certain lamps or
fuselinks openings larger than those defined by degree of protection IP XXC are allowed.
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8.4.6.2 Reqguirements related to accessibility in service by authorized persons

8.4.6.2.1 General

For accessibility in service by authorized persons, one or more of the following
requirements in 8.4.6.2.2 to 8.4.6.2.4 shall be fulfilled subject to agreement between the
ASSEMBLY manufacturer and the user. These requirements shall be complementary to the
basic protection specified in 8.4.2.

if doors or covers of the ASSEMBLY can be opened by authorized persons by overriding an
interlock to obtain access to live parts, then the interlock shall automatically be restored on

reclosing the door{s) or replacing the cover(s).
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8.4.6.2.2 Requirements related to accessibility for inspection and similar operations

The ASSEMBLY shall be constructed in such a way that certain operations, according to
agreement between the ASSEMBLY manufacturer and the user, can be performed when the
ASSEMBLY is in service and under voltage. :

Such operations may consist of:

— visual inspection of
« switching devices and other apparatus,
e settings and indicators of relays and refeases,
« conductor connections and marking;
— adjusting and resetting of relays, releases and electronic devices;
— replacement of fuse-links;
—~ replacement of indicating lamps;

— certain fault location operations, for example voltage and current measuring with suitably
designed and insulated devices.
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8.4.6.2.3 Requirements related to accessibility for maintenance

To enable maintenance as agreed upon between the ASSEMBLY manufacturer and the user
on an isolated functional unit or isolated group of functional units in the ASSEMBLY, with
adjacent functional units or groups still under voltage, necessary measures shall be taken.
The choice depends on such factors as service conditions, frequency of maintenance,
competence of the authorized person, as well as local installation rules. Such measures
may include:

- sufficient space between the actual functional unit or group and adjacent functional units
or groups. It is recommended that parts likely to be removed for maintenance have, as far
as possible, retainable fastening means;

- use of barriers or obstacles designed and arranged to protect against direct contact with
equipment in adjacent functional units or groups;

— use of terminal shieids;
~ use of compartments for each functional unit or group;

— insertion of additional protective means provided or specified by the ASSEMBLY
manufacturer.
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8.4.6.2.4 Requirements related to accessibility for extension under voltage

When it is required to enable future extension of an ASSEMBLY with additional functional units
or groups, with the rest of the ASSEMBLY still under voltage, the requirements specified in
8.4.6.2.3 shall apply, subject to agreement between the ASSEMBLY manufacturer and the user.
These requirements also apply for the insertion and connection of additional cutgoing cables
when the existing cables are under voltage.

The extension of busbars and connection of additional units to their incoming supply shall not
be made under voltage, unless the ASSEMBLY is designed for this purpose.
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8.4.6.2.5 Obstacles
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Obstacles shall prevent either:

- unintentional bodily approach to live parts, or

— unintentional contact with live parts during the operation of live equipment in normal
service.

Obstacles may be removed without using a key or tool but shall be so secured as to prevent
unintentional removal. The distance between a conductive obstacle and the live parts they
protect shall not be less than the values specified for the clearances and creepage distances
in 8.3.

Where a conductive obstacle is separated from hazardous live parts by basic protection only,
it is an exposed conductive part, and measures for fault protection shall also be applied.
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8.5 Incorporation of switching devices and components
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8.51 Fixed parts

For fixed parts (see 3.2.1), the connections of the main circuits (see 3.1.3) shall only be
connected or disconnected when the ASSEMBLY is not under voltage. In general, removal and
installation of fixed parts requires the use of a tool.

The disconnection of a fixed part shall require the isolation of the complete ASSEMBLY or part
of it.

In order to prevent unauthorized operation, the switching device may be provided with means
to secure it in one or more of its positions.

NOTE Where working on lfive circuits is permitted, relevant safety precautions may be necessary.
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8.5.2 Removable parts
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The removable parts shall be so constructed that their electrical equipment can be safely
removed from or connected to the main circuit whilst this circuit is live. The removable parts
may be provided with an insertion interiock (see 3.2.5).

Clearances and creepage distances (see 8.3} shall be complied with during transfer from one
position to another.

A removable part shall be fitted with a device, which ensures that it can only be removed and
inserted after its main circuit has been switched off from the load.

In order to prevent unauthorized operation, the removable parts or their associated ASSEMBLY

E:;:atlon may be provided with a lockable means to secure them in one or more of their
sitions.
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8.5.3 Selection of switching devices and components

Switching devices and components incorporated in ASSEMBLIES shall comply with the relevant
IEC standards.

The switching devices and components shall be suitable for the particular application with
respect to the external design of the AssemBLY (e.g. open type or enclosed), their rated
voltages, rated currents, rated frequency, service life, making and breaking capacities, short-
circuit withstand strength, etc.

The rated insulation voltage, and rated impulse withstand voltage of the devices installed in
the circuit shall be equal or higher than the corresponding value assigned to that circuit. In
some cases overveltage protection may be necessary e.g. for equipment fulfilling overvoltage
category Il (see 3.6.11).The swiiching devices and components having a short-circuit
withstand strength and/or a breaking capacity which is insufficient to withstand the stresses
likely to occur at the place of installation, shall be protected by means of current-limiting
protective devices, for example fuses or circuit-breakers. When selecting current-{imiting
protective devices for built-in switching devices, account shall be taken of the maximum
permissible values specified by the device manufacturer, having due regard to co-ordination
(see 9.3.4).

Co-ordination of switching devices and components, for example co-ordination of motor
starters with short-circuit protective devices, shall comply with the relevant {EC standards.

NOTE Guidance is given in I[EC/TR 61912-1 and IEC/TR 61912-2.
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8.5.4 Installation of switching devices and components

Switching devices and componenis shall be installed and wired in the ASSEMBLY in
accordance with instructions provided by their manufacturer and in such a manner that their
proper functioning is mnot impaired by interaction, such as heat, switching emissions,
vibrations, electromagnetic fields, which are present in normal operation. In the case of
electronic assembilies, this may necessitate the separation or screening of all electronic signal
processing circuits.

When fuses are installed the original manufacturer shall state the type and rating of the fuse-
links to be used.
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8.5.5 Accessibility

Adjusting and resetting devices, which have to be operated inside the ASSEMBLY shall be
easily accessible.

Functional units mounted on the same support {mounting plate, mounting frame) and their
terminals for external conductors shall be so arranged as to be accessible for mounting,
wiring, maintenance and replacement.

Unless otherwise agreed between the ASSEMBLY manufacturer and the user, the following
accessibility requirements associated with floor-mounted AsseMBLIES shall appiy:

The terminals, excluding terminals for protective conductors, shall be situated at least
0,2 m above the base of the ASSEMBLIES and, moreover, be so placed that the cables can
be easily connected to them.

Indicating instruments that need to be read by the operator shall be located within a zone
between 0,2 m and 2,2 m above the base of the ASSEMBLY.

Operating devices such as handles, push butions, or similar shall be located at such a
height that they can easily be operated; this means that their centreline shall be located
within a zone between 0,2 m and 2 m above the base of the AssemBLY. Devices which are
infrequently operated, e.g less than once per month, may be installed at a height up to
2,2 m.

Actuators for emergency switching devices (see 536.4.2 of IEC 60364-5-53:2001) shall be
accessible within a zone between 0,8 m and 1,6 m above the base of the ASSEMBLY.

NOTE In some countries, national codes or regulations may further limit the minimum and maximum height.
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8.5.6 Barriers

Barriers for manual switching devices shall be so designed that the switching emissions do
not present a danger to the operator.




To minimize danger when replacing fuse-links, interphase barriers shall be applied, unless the
design and location of the fuses makes this unnecessary.
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8.5.7 Direction of operation and indication of switching positions

The operational positions of components and devices shall be clearly identified. If the
direction of operation is not in accordance with IEC 60447, then the direction of operation
shall be clearly identified.
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8.5.8 Indicator lights and push-buttons

Unless otherwise specified in the relevant product standard the colours of indicator lights and
push-buttons shall be in accordance with IEC 60073.
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8.6 Internal electrical circuits and connections
8.6.1 Main circuits

The busbars (bare or insulated) shall be arranged in such a manner that an internal short-
circuit is not to be expected. They shall be rated at least in accordance with the infermation
concerning the shori-circuit withstand strength (see 9.3) and designed to withstand at least
the short-circuit stresses limited by the protective device(s) on the supply side of the busbars.

Within one section, the conductors (including distribution busbars) between the main busbars
and the supply side of functional units as well as the components included in these units may
be rated on the basis of the reduced short-circuit stresses occcurring on the load side of the
respective shori-circuit protective device within each unit, provided that these conductors are
arranged so that under normal operation an internal short-circuit between phases and/or
between phases and earth is not to be expected (see 8.6.4).
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Unless otherwise agreed between the ASSEMBLY manufacturer and the user, the minimum
cross-sectional area of the neutral within a three phase and neutral circuit shall be:

* For circuits with a phase conductor cross-sectional area up to and including 16 mm?,
100 % of that of the corresponding phases.




For circuits with a phase conductor cross-section
_ - al area above 16 mm?, 50 % of that of
corresponding phases with a minimum of 16 mm?, ’ stotthe

It is assumed that the neutral currents do not exceed 50 % of the phase currents.
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8.6.2 Auxiliary circuits

The design of the auxiliary circuits shall take into account the supply earthing system and
ensure that an earth-fault or a fault between a live part and an exposed conductive part shall
not cause unintentional dangerous operation.

In general, auxiliary circuits shall be protected against the effects of short circuits. However, a
short-circuit protective device shall not be provided if its operation is liable to cause a danger.
In such a case, the conductors of auxiliary circuits shall be arranged in such a manner that a
short-circuit is not to be expecied (see 8.6.4).
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8.6.3 Bare and insulated conductors

F

The connections of current-carrying parts shall not suffer undue alteration as a result of
normal temperature rise, ageing of the insulating materials and vibrations occurring in normal
operation. In particular, the effects of thermal expansion and of the electrolytic action in the
case of dissimilar metals, and the effects of the endurance of the materials to the
temperatures attained, shall be taken into consideration.

Connections between current-carrying parts shall be established by means that ensure a
sufficient and durable contact pressure. "
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If verification of temperature rise is carried out on the basis of tests (see 10.10.2) the
selection of conductors and their cross-sections used inside the ASSEMBLY shail be the
responsibility of the original manufacturer. if verification of temperature rise is made following
the rules of 10.10.3, the conductors shall have a minimum cross-section according to
IEC 60364-5-52. Examples on how to adapt this standard for conditions inside an ASSEMBLY
are given in the tables included in Annex H. in addition to the current-carrying capacity of the
conductors, the selection is governed by: :

— the mechanical stresses to which the ASSEMBLY may be subjected;
— the method used to lay and secure the conductors;
— the type of insulation;

- the type of components being connected (e.g. switchgear and controlgear in accordance
with |EC 60947 series; electronic devices ar equipment).
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In the case of insuiated solid or flexible conductors:

~ They shall be rated for at least the rated insulation voltage (see 5.2.3) of the circuit

concerned.

- Conductors connecting two termination points shall have no intermediate joint, e.g. spliced

or soldered.

- Conductors with only basic insulation shall be prevented from coming into contact with

pbare live parts at different potentiais.

— Contact of conductors with sharp edges shall be prevented.
- Supply conductors to apparatus and measuring instruments in covers or doors shall be s0

installed that no mechanical damage can occur to the conductors as a result of movement
of these covers or doors.

- Soldered connections to apparatus shall be permitted in ASSEMBLIES only in cases where

provision is made for this type of connection on the apparatus and the specified type of
conductor is used.

— For apparatus other than those mentioned above, soldering cable lugs or soldered ends of

stranded conductors are not acceptable under conditions of heavy vibration. In locations
where heavy vibrations exist during normal operation, for example in the case of dredger
and crane operation, operation on board ships, lifting equipment and locomotives,
attention should be given to the support of conductors.

Generally only one conductor should be connected to a terminal; the connection of two or

more conductors to one terminal is permissible only in those cases whe i
g re the
are designed for this purpose. y terminals
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