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دﺳﺘﻮر اﻟﻌﻤﻞ اﺳﺘﺎﻧﺪارد ﺗﺎﺑﻠﻮ ﻫﺎي ﺑﺮق ﮐﺎرﺧﺎﻧﻪ ﺗﺎﺑﺶ ﺗﺎﺑﻠﻮ ﺷﺮق ﺑﺪﯾﻦ ﺷﺮح اﺳﺖ.
ﺗﺎﺑﻠﻮ ﻣﻄﺎﺑﻖ ﺑﺎ اﺳﺘﺎﻧﺪار ﻧﺸﺮﯾﻪ  110و اﺳﺘﺎﻧﺪارد ﺑﯿﻦ ﻣﻠﻠﯽ  IECو اﺳﺘﺎﻧﺪارد ﺑﺮق آﻟﻤﺎن  VDEﻣﯽ ﺑﺎﺷﺪ.
ﺗﺴﺖ ﺗﺎﺑﻠﻮ ﻫﺎي ﺑﺮق ﻃﺒﻖ اﺳﺘﺎﻧﺪارد ﺷﻤﺎره  IEC60439-1اﻧﺠﺎم ﻣﯿﺸﻮد .ﮐﻪ ﻣﺘﻦ اﯾﻦ اﺳﺘﺎﻧﺪارد در ذﯾﻞ آورده ﺷﺪه اﺳﺖ.
اﮔﺮ اﻃﻼﻋﺎت در زﯾﺮ ﮐﺎﻓﯽ ﻧﺒﻮد ﺑﻪ ذوﻧﮑﻦ اﺳﺘﺎﻧﺪارد ﻫﺎي ﺗﺎﺑﺶ ﺗﺎﺑﻠﻮ ﺷﺮق در ﻗﻔﺴﻪ ﺷﻤﺎره  1رﺟﻮع ﺷﻮد .
اﺳﺘﺎﻧﺪاردﻫﺎي ﺑﯿﻦ اﻟﻤﻠﻠﯽ3: -
اﻟﻒ):اﺳﺘﺎﻧﺪاردﻫﺎي ﺻﻨﻌﺖ ﺗﺎﺑﻠﻮ ﺳﺎزي ﺑﺨﺶ ﺑﺮق:
ﺗﺎﺑﻠﻮ ﻫﺎي ﺗﻤﺎم ﺑﺴﺘﻪ ﻓﺸﺎر ﻗﻮي )298 0 6 (IEC
ﮐﻠﯿﺪﻫﺎي ﻓﺸﺎر ﻗﻮي ﺟﺮﯾﺎن ﻣﺘﻨﺎوب )60056 (IEC
رﻟﻪ ﻫﺎي ﺣﻔﺎﻇﺘﯽ )60255 (IEC
ﮐﻠﯿﺪﻫﺎي ﺟﺪا ﮐﻨﻨﺪه ﺟﺮﯾﺎن ﻣﺘﻨﺎوب و ﮐﻠﯿﺪﻫﺎي زﻣﯿﻦ )60129 (IEC
ﮐﻠﯿﺪﻫﺎي ﻓﺸﺎر ﻗﻮي  SFﻣﺸﺨﺼﺎت ﮔﺎز 60376 (IEC) 6
آزﻣﻮﻧﻬﺎي ﻧﻮﻋﯽ و ﺟﺎري دﯾﮋﻧﮑﺘﻮر )100-62271 (IEC
آزﻣﻮﻧﻬﺎي ﻧﻮﻋﯽ دﯾﮋﻧﮑﺘﻮر ،ﺳﮑﺴﯿﻮﻧﺮ و ﮐﻠﯿﺪﻫﺎي زﻣﯿﻦ )102-62271 (IEC
ﻃﺒﻘﻪ ﺑﻨﺪي درﺟﺎت ﺣﻔﺎﻇﺘﯽ ﺑﺮاي ﻣﺤﻔﻈﻪ ﻫﺎ )60529 (IEC
ﺷﺮاﯾﻂ ﻋﻤﻮﻣﯽ اﺳﺘﺎﻧﺪارد ﺗﺎﺑﻠﻮﻫﺎي ﻓﺸﺎر ﻗﻮي و ﺗﺠﻬﯿﺰات ﮐﻨﺘﺮل( ﻓﺮﻣﺎن ) 60694) (IEC
/ 72ﻣﻘﺮرات اﻟﺤﺎﻗﯽ ﺑﺮاي ﺗﺎﺑﻠﻮ و ﺗﺠﻬﯿﺰات ﮐﻨﺘﺮل ﺗﻤﺎم ﺑﺴﺘﻪ از  1ﮐﯿﻠﻮوﻟﺖ ﺗﺎ 60932 (IEC) 5
ﮐﯿﻠﻮوﻟﺖ ﮐﻪ در ﺷﺮاﯾﻂ ﺳﺨﺖ اﻗﻠﯿﻤﯽ ﺑﮑﺎر ﻣﯿﺮود.
راﺑﻂ ﻓﯿﻮزﻫﺎ ،ﻓﯿﻮزﻫﺎي ﻣﯿﻨﯿﺎﺗﻮري – 127 0 6 IEC
ﮐﻨﺘﺎﮐﺘﻮرﻫﺎ  947 0 6 IECو 4 -60947
ﺗﺮاﻧﺴﻔﻮرﻣﺎﺗﻮرﻫﺎي ﺟﺮﯾﺎن – 185 0 6 IEC
ﮐﻨﺘﺮل ﮐﻨﻨﺪه ﻫﺎي ﺳﯿﮕﻨﺎل آﻧﺎﻟﻮگ ﻣﺮﺑﻮط ﺑﻪ ﮐﻨﺘﺮل ﻓﺮآﯾﻨﺪﻫﺎ – 6 4 5 IEC
ﮐﻠﯿﺪﻫﺎي ﻗﺪرت ﻓﺸﺎر ﺿﻌﯿﻒ – 2-947 0 6 IEC
وﺳﺎﯾﻞ ﻗﻄﻊ و وﺻﻞ ﻓﺸﺎر ﺿﻌﯿﻒ ﮐﻠﯿﺎت – 1-7 4 9 IEC
ﻟﻮازم اﻧﺪازه ﮔﯿﺮي آﻧﺎﻟﻮگ – 51 00 6 IEC
acﮐﻨﺘﻮرﻫﺎي اﮐﺘﯿﻮ – 21 5 0 6 IEC
ﺗﺎﺑﻠﻮﻫﺎي ﻓﺸﺎر ﺿﻌﯿﻒ –  439 0 6 – IECو 202-62271
ب اﺳﺘﺎﻧﺪاردﻫﺎي ﺻﻨﻌﺖ ﺗﺎﺑﻠﻮ ﺳﺎزي ﺑﺨﺶ ﻏﯿﺮ ﺑﺮﻗﯽ
ﻣﺸﺨﺼﺎت روﻏﻨﻬﺎي ﻣﻌﺪﻧﯽ ﮐﻠﯿﺪﻫﺎي ﻓﺸﺎر ﻗﻮي )60296 (IEC
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3 9 4 5 BS ﭘﻮﺷﺶ ﺣﻔﺎﻇﺘﯽ ﺑﺮاي ﺗﺠﻬﯿﺰات آﻫﻨﯽ در ﻣﻘﺎﺑﻞ زﻧﮓ زدﮔﯽ
9 5 1 BS ﺷﯿﻨﻪ ﻫﺎ و ﻫﺎدﯾﻬﺎ
998 (IEC) ﺗﺮﻣﯿﻨﺎﻟﻬﺎي ﭘﯿﭽﯽ
267 (DIN) اﺳﺘﺎﻧﺪاردﻫﺎي ﻣﺸﺨﺼﺎت ﭘﯿﭽﻬﺎ
0201 (VDE) اﺳﺘﺎﻧﺪاردﻫﺎي ﻣﺲ ﺑﺮاي ﮐﺎر ﺑﺮدﻫﺎي ﻣﻬﻨﺪﺳﯽ ﺑﺮق
53483 (DIN) اﺳﺘﺎﻧﺪاردﻫﺎي ﻣﻮاد ﻋﺎﯾﻖ
1013 (DIN)  ﻣﺸﺨﺼﺎت، اﺑﻌﺎد،اﺳﺘﺎﻧﺪاردﻫﺎي ﻓﻮﻻد ﺳﺎﺧﺘﻤﺎﻧﯽ

LOW-VOLTAGE SWITCHGEAR AND CONTROLGER ASSEMBLIES
Part 1: Type-tested and partially type-tested assemblies
1 General
1.1 Scope and object
This International Standard applies to low-voltage switchgear and controlgear ASSEMBLIES (type-tested
ASSEMBLIES (TTA) and partially type-tested ASSEMBLIES (PTTA)), the rated voltage of which does
not exceed 1 000 V a.c. at frequencies not exceeding 1 000 Hz, or 1 500 V d.c.
This standard also applies to ASSEMBLIES incorporating control and/or power equipment, the
frequencies of which are higher. In this case, appropriate additional requirements will apply.
This standard applies to 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.
It also applies to ASSEMBLIES designed for use under special service conditions, for example in ships,
in rail vehicles, for machine tools, for hoisting equipment or in explosive atmospheres, and for domestic
(operated by unskilled persons) applications, provided that the relevant specific requirements are
complied with.
This standard does not apply to individual devices and self-contained components, such as motor starters,
fuse switches, electronic equipment, etc. complying with their relevant standards.
The object of this standard is to lay down the definitions and to state the service conditions, construction
requirements, technical characteristics and tests for low-voltage switchgear and controlgear
ASSEMBLIES.

1.2 Normative references
The following normative documents contain provisions which, through reference in this text, constitute
provisions of this International Standard. For dated references, subsequent amendments to, or revisions
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of, any of these publications do not apply. However, parties to agreements based on this International
Standard are encouraged to investigate the possibility of applying the most recent editions of the
normative documents indicated below. For undated references, the latest edition of the normative
document referred to applies. Members of IEC and ISO maintain registers of currently valid International
Standards.
IEC 60038:1983, IEC standard voltages
IEC 60050(441):1984, International Electrotechnical Vocabulary (lEV) - Chapter 441: Switchgear,
controlgear and fuses
IEC 60050(471):1984, International Electrotechnical Vocabulary (lEV) - Chapter 471: Insulators
IEC 60050(604):1987, International Electrotechnical Vocabulary (lEV) - Chapter 604:Generation,
transmission and distribution of electricity - Operation
IEC 60050(826):1982, International Electrotechnical Vocabulary (lEV) - Chapter 826:. Electrical
installations of buildings
IEC 60073: 1996, Basic and safety principles for man-machine interface, marking and identification Coding principles for indication devices and actuators
IEC 60099-1:1991, Surge arresters - Part 1: Non-linear resistor type gapped surge arresters for a.c.
systems
IEC 60112:1979, Method for determining the comparative and the proof-tracking indices of solid
insulating materials under moist conditions
IEC 60146·2:1974, Semiconductor convertors - Part 2: Semiconductor self-commutated convertors
IEC 60158-2:1982, Low-voltage controlgear - Part 2: Semiconductor contactors (solid state contactors)
IEC 60227-3:1993, Polyvinyl chloride insulated cables of rated voltages up to and including 4501750 V Part 3: Non-sheathed cables for fixed wiring
IEC 60227-4:1992, Polyvinyl chloride insulated cables of rated voltages up to and including 4501750 V Part 4: Sheathed cables for fixed wiring
I EC 60245-3: 1994, Rubber insulated cables of rated voltages up to and including 4501750 V Part 3:
Heat resistant silicone insulated cables
IEC 60245-4: 1994, Rubber insulated cables of rated voltages up to and including 4501750 V `Part 4:
Cords and flexible cables
IEC 60364-3:1993, Electrical installations of buildings - Part 3: Assessment of general characteristics
IEC 60364-4-41: 1992, Electrical installations of buildings - Part 4: Protection for safety - Chapter 41:
Protection against electric shock
IEC 60364-4-443: 1995, Electrical installations of buildings - Part 4: Protection for safety -Chapter 44:
Protection against overvoltage’s - Section 443: Protection against overvoltage’s of atmospheric origin or
due to switching·
IEC 60364-4-46:1981, Electrical installations of buildings - Part 4: Protection for safety - Chapter 46:
Isolation and switches
IEC 60364-5-54: 1980. Electrical installations of buildings - Part 5: Selection and erection of electrical
equipment - Chapter 54: Earthing arrangements and protective conductors
IEC 60417 (all parts), Graphical symbols for use on equipment. Index, survey and compilation of the
single sheets
IEC 60445: 1988, Identification of equipment terminals and of terminations of certain designated
conductors, including general rules for an alphanumeric system
IEC 60502:1994. Extruded solid dielectric insulated power cables for rated voltages from 1 kV to 30 kV
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IEC 60664-1 :1992, Insulation coordination for equipment within low-voltage systems - Part 1:
Principles, requirements and tests
IEC 60890:1987, A method of temperature-rise assessment by extrapolation for partially type- tested
assemblies (PTTA) of low-voltage switchgear and controlgear
IEC 60947-3:1999, Low-voltage switchgear and controlgear - Part 3: Switches, disconnectors, switchdisconnectors and fuse-combination units
IEC 60947-4-1: 1990, Low-voltage switchgear and controlgear - Part 4: Contactors and motor starters Section 1: Electromechanical contactors and motor-starters
IEC 61000-4-2:1995, Electromagnetic compatibility (EMC) - Part 4: Testing and measurement
techniques - Section 2: Electrostatic discharge immunity test - Basic EMG Publication
IEC 61000-4-3:1995, Electromagnetic compatibility (EMC) - Part 4: Testing and measurement
techniques - Section 3: Radiated, radio-frequency, electromagnetic field immunity test
IEC 61000-4-4:1995, Electromagnetic compatibility (EMC) - Part 4: Testing and measurement
techniques - Section 4: Electrical fast transient burst immunity test - Basic EMC Publication
IEC 61000-4-5: 1995, Electromagnetic compatibility (EMC) - Part 4: Testing and measurement
techniques - Section 5: Surge immunity tests
I EC 61117: 1992, A method for assessing the short-circuit withstand strength of partially type-tested
assemblies (PTTA)
CISPR 11 :1990, Limits and methods of measurement of electromagnetic disturbance characteristics of
industrial, scientific and medical (ISM) radio-frequency equipment

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

2.1 General
2.1.1

Low-voltage switchgear and controlgear assembly (ASSEMBLY)
a combination of one or more low-voltage switching devices together with associated control, measuring,
signaling, protective, regulating equipment, etc., completely assembled under the responsibility of the
manufacturer with all the internal electrical and mechanical interconnections and structural parts (see 2.4)
NOTE 1 throughout this standard, the abbreviation ASSEMBLY is used for a low-voltage switchgear and controlgear
assembly.
NOTE 2 the components of the ASSEMBLY may be electromechanical or electronic.
NOTE 3 for various reasons, for example transport or production, certain steps of assembly may be made in a place outside the
factory of the manufacturer.

2.1.1.1
type-tested low-voltage sWitchgear and controlgear assembly (TTA)
a low-voltage switchgear and control gear ASSEMBLY conforming to an established type or system
without deviations likely to significantly influence the performance, from the typical ASSEMBLY
verified to be in accordance with this standard
NOTE 1 Throughout this standard. the abbreviation TTA is used for a type-tested low-voltage switchgear and control gear
assembly.
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NOTE 2 For various reasons, for example transport or production, certain steps of assembly may take place outside the factory
of the manufacturer of the TTA. Such an ASSEMBLY is considered as a TTA provided the assembly is performed in
accordance with the manufacturer's instructions in such a manner that compliance of the established type or system with this
standard is assured, including submission to applicable routine tests.

2.1.1.2
partially type-tested low-voltage switchgear and controlgear assembly (PTTA)
a low-voltage switchgear and controlgear ASSEMBLY, containing both type-tested and nonntype-tested
arrangements, provided that the latter are derived (e.g. by calculation) from type-tested arrangements
which have complied with the relevant tests (see table 7).
NOTE Throughout this standard, the abbreviation PTTA is used for a partially type-tested switchgear and control gear
assembly.

2.1.2
Main circuit (of an ASSEMBLY)
all the conductive parts of an ASSEMBLY included in a circuit which is intended to transmit electrical
energy [lEV 441-13-02]

2.1.3
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, process data, etc. [lEV 441-13-03 modified]
NOTE The auxiliary circuits of an ASSEMBLY include the control and the auxiliary circuits of the switching devices.

2.1.4 busbar
A low-impedance conductor to which several electric circuits can be separately connected
NOTE The term "busbar" does not presuppose the geometrical shape, size or dimensions of the conductor.

2.1.4.1
main busbar
a busbar to which one or several distribution busbars and/or incoming and outgoing units can be
connected

2.1.4.2
distribution bus bar
a busbar within one section which is connected to a main busbar and from which outgoing units are
supplied

2.1.5
Functional unit
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a part of an ASSEMBLY comprising all the electrical and mechanical elements that contribute to the
fulfillment of the same function
NOTE Conductors which are connected to a functional unit but which are external to its compartment or enclosed protected
space (e.g. auxiliary cables connected to a common compartment) are not considered to form part of the functional unit.

2.1.6
Incoming unit
a functional unit through which electrical energy is normally fed into the ASSEMBLY

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

2.1.8
functional group
a group of several functional units which are electrically interconnected for the fulfilment of their
operational functions

2.1.9
test situation
a condition of an ASSEMBLY or part of it in which the relevant main circuits are open but not
necessarily disconnected (isolated) whilst the associated auxiliary circuits are connected, allowing tests of
the operation of incorporated devices

2.1.10
Disconnected situation
a condition of an ASSEMBLY or a part of it in which the relevant main circuit and associated auxiliary
circuits are disconnected (isolated)

2.1.11
connected situation
a condition of an ASSEMBLY or part of it in which the relevant main circuit and associated auxiliary
circuits are connected for their normally intended function

2.2.1
section (see figure CA)
a constructional unit of an ASSEMBLY between two successive vertical delineations

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

2.2.3
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compartment
a section or sub-section enclosed except for openings necessary for interconnection, control or ventilation

2.2.4
transport unit
a part of an ASSEMBLY or a complete ASSEMBLY suitable for shipping without being dismantled

2.2.5
fixed part (see figure C.9)
a part consisting of components assembled and wired on a common support and which is designed for
fixed installation (see 7.6.3)

2.2.6
removable part
a part which may be removed entirely from the ASSEMBLY and replaced even though the circuit to
which it is connected may be live

2.2.7
withdrawable part (see figure C.1 0)
a removable part which can be moved from the connected position to the disconnected position and to a
test position, if any, whilst remaining mechanically attached to the ASSEMBLY
NOTE The isolating distance may relate either to the main circuits only or to the main circuits and the auxiliary circuits (see
2.2.10), see also table 6.

2.2.8
connected position
the position of a removable or withdrawable part when it is fully connected for its normally intended
function

2.2.9
test position
a position of a withdrawable part in which the relevant main circuits are open on its supply side but not
necessarily disconnected (isolated) and in which the auxiliary circuits are connected, allowing tests of the
operation of the withdrawable part, that part remaining mechanically attached to the ASSEMBLY
NOTE The opening may also be achieved without any mechanical movement of the withdrawable part by operation of a
suitable device.

2.2.10
disconnected position (isolated position)
a position of a withdrawable part in which an isolating distance (see 7.1.2.2) is established in main and
auxiliary circuits, the withdrawable part remaining mechanically attached to the ASSEMBLY
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NOTE The isolating distance may also be established without any mechanical movement of the withdrawable part by operation
of a suitable device.

2.2.11
removed position
the position of a removable or withdrawable part when it is outside the ASSEMBLY, and mechanically
and electrically separated from it

2.2.12
electrical connections of functional units
2.2.12.1
fixed connection
a connection which is connected or disconnected by means of a tool

2.2.12.2
disconnectable connection
a connection which is connected or disconnected by manual operation of the connecting means without a
tool

2.2.12.3
withdrawable connection
a connection which is connected or disconnected by bringing the functional unit into the connected or
disconnected situation

2.3.1
open-type ASSEMBLY (see figure C.1)
an ASSEMBLY consisting of a supporting structure which supports the electrical equipment, the live
parts of the electrical equipment being accessible

2.3.2
dead-front ASSEMBLY (see figure C.2)
an open-type ASSEMBLY with a front covering which provides a degree of protection of at least IP2X
from the front. Live parts may be accessible from the other directions

2.3.3
enclosed ASSEMBLY
an ASSEMBLY which is enclosed on all sides with the possible exception of its mounting surface in such
a manner as to provide a degree of protection of at least IP2X

2.3.3.1
cubicle-type ASSEMBLY (see figure C.3)
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an enclosed ASSEMBLY in principle of the floor-standing type which may comprise several sections,
sub-sections or compartments

2.3.3.2
multi-cubicle-type ASSEMBLY (see figure C.4)
a combination of a number of mechanically joined cubicles

2.3.3.3
desk-type ASSEMBLY (see figure C.5)
an enclosed ASSEMBLY with a horizontal or inclined control panel or a combination of both, which
incorporates control, measuring, signalling, etc., apparatus

2.3.3.4
box-type ASSEMBLY (see figure C.B)
an enclosed ASSEMBLY, in principle intended to be mounted on a vertical plane

2.3.3.5
multi-box-type ASSEMBLY (see figure C.6)
a combination of boxes mechanically joined together, with or without a common supporting frame, the
electrical connections passing between two adjacent boxes through openings in the adjoining faces

2.3.4
busbar trunking system (busway) (see figure C.7)
a type-tested ASSEMBLY in the form of a conductor system compnslng busbars which are spaced and
supported by insulating material in a duct, trough or similar enclosure
[lEV 441-12-07 modified]
The ASSEMBLY may consist of units such as:
- bus bar trunking units with or without tap-off facilities;
- phase transposition, expansion, flexible, feeder and adapter units;
- tap-off units.
NOTE The term 'busbar" does not presuppose the geometrical shape, size and dimensions of the conductor.

2.4.1
supporting structure (see figure C.1)
a structure forming part of an ASSEMBLY designed to support various components of an ASSEMBLY
and an enclosure, if any

2.4.2
mounting structure (see figure C.B)
a structure not forming part of an ASSEMBLY designed to support an enclosed ASSEMBLY

2.4.3
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mounting plate* (see figure C.g)
a plate designed to support various components and suitable for installation in an ASSEMBLY

2.4.4
mounting frame* (see figure C.g)
a framework designed to support various components and suitable for installation in an ASSEMBLY

2.4.5
enclosure
a part providing protection of equipment against certain external influences and, in any direction,
protection against direct contact to a degree of protection of at least I P2X

2.4.6
cover
a part of the external enclosure of an ASSEMBLY

2.4.7
door
a hinged or sliding cover

2.4.8
removable cover
a 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

2.4.9
cover plate
a part of an ASSEMBLY - in general of a box (see 2.3.3.4) - which is used for closing an opening in the
external enclosure and designed to be held in place by screws or similar means. It is not normally
removed after the equipment is put into service
NOTE The cover plate can be provided with cable entries.

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

2.4.11
barrier
a part providing protection against direct contact from any usual direction of access (minimum IP2X) and
against arcs from switching devices and the like, if any

2.4.12
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obstacle
a part preventing unintentional direct contact, but not preventing deliberate action

2.4.13
shutter
a part which can be moved:
- between a position in which it permits engagement of the contacts of removable or withdrawable parts
with fixed contacts, and
- a position in which it becomes a part of a cover or a partition shielding the fixed contacts [lEV 441-1307 modified]

2.4.14
cable entry
a part with openings which permit the passage of cables into the ASSEMBLY
NOTE A cable entry can at the same time be designed as a cable sealing. end.

2.4.15
spare spaces
2.4.15.1
free space
an empty space of a section

2.4.15.2
unequipped space
a part of a section incorporating busbars only

