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 – 2 – 60947-1 Amend.1 Ó IEC:2010 

FOREWORD 

This amendment has been prepared by subcommittee 17B: Low-voltage switchgear and 
controlgear, of IEC technical committee 17: Switchgear and controlgear. 

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

FDIS Report on voting 

17B/1710/FDIS 17/1721/RVD 

 
Full information on the voting for the approval of this amendment can be found in the report 
on voting indicated in the above table. 

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

• reconfirmed, 
• withdrawn, 
• replaced by a revised edition, or 
• amended. 

 

_____________ 

1 General 

Replace the existing note of this clause by the following new note: 

NOTE The product standards forming the series of IEC standards covering low-voltage switchgear and 
controlgear are: 

IEC 60947-2: Part 2: Circuit-breakers 

IEC 60947-3: Part 3: Switches, disconnectors, switch-disconnectors and fuse combination units 

IEC 60947-4: Part 4: Contactors and motor-starters 

IEC 60947-5: Part 5: Control-circuit devices and switching elements 

IEC 60947-6: Part 6: Multiple function equipment 

IEC 60947-7: Part 7: Ancillary equipment 

IEC 60947-8: Part 8: Control units for built-in thermal protection (PTC) for rotating electrical machines. 
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60947-1 Amend.1 Ó IEC:2010 – 3 – 

1.2 Normative references 

Add the following normative references to the existing list: 

IEC 60664-3:2003, Insulation coordination for equipment within low-voltage systems – Part 3: 
Use of coating, potting or moulding for protection against pollution 

IEC 60664-5:2007, Insulation coordination for equipment within low-voltage systems – Part 5: 
Comprehensive method for determining clearances and creepage distances equal to or less 
than 2 mm 

IEC 60695-2-12, Fire hazard testing – Part 2-12: Glowing/hot-wire based test methods – 
Glow-wire flammability test method for materials 

IEC 60999-1:1999, Connecting devices – Electrical copper conductors – Safety requirements 
for screw-type and screwless-type clamping units – Part 1: General requirements and 
particular requirements for clamping units for conductors from 0,2 mm² up to 35 mm² 
(included) 

IEC 60999-2:2003, Connecting devices – Electrical copper conductors – Safety requirements 
for screw-type and screwless-type clamping units – Part 2: Particular requirements for 
clamping units for conductors above 35 mm2 up to 300 mm2 (included) 

IEC 61557-2, Electrical safety in low voltage distribution systems up to 1 000 V a.c. and 1 500 
V d.c. – Equipment for testing, measuring or monitoring of protective measures – Part 2: 
Insulation resistance 

 

2 Definitions 

Replace, in the alphabetical list, the existing references to these terms by the following new 
references: 

Clamping unit ....................................................................................................  2.3.26 
Multiple tip contact system .................................................................................  2.3.29 
Prepared conductor ...........................................................................................  2.3.28 
Screw-type terminal ...........................................................................................  2.3.24 
Screwless-type terminal .....................................................................................  2.3.25 
Unprepared conductor .......................................................................................  2.3.27 
 
This correction does not apply to the English text. 

Add, in the alphabetical list, the following new terms and references: 

Connecting device .............................................................................................  2.3.22 
Electronically controlled electromagnet ................................................................  2.3.32 
Electronic overload relay with current or voltage asymmetry function ......................  T.2.2 
Electronic overload relay with ground/earth fault detection function ........................  T.2.1 
Electronic overload relay with phase reversal function ...........................................  T.2.3 
Electronic overload relay with over voltage function ..............................................  T.2.4 
Electronic overload relay with under power function ..............................................  T.2.6 
External control device .......................................................................................  U.1.1 
Inhibit current ....................................................................................................  T.2.5 
Maximum cross-section ......................................................................................  2.3.31 
Minimum cross-section.......................................................................................  2.3.30 
Non-universal clamping unit................................................................................  2.3.26.2 
Non-universal terminal .......................................................................................  2.3.25.2 
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 – 4 – 60947-1 Amend.1 Ó IEC:2010 

Push-wire terminal .............................................................................................  2.3.25.3 
Terminal ...........................................................................................................  2.3.23 
Universal clamping unit ......................................................................................  2.3.26.1 
Universal terminal..............................................................................................  2.3.25.1 
 

Replace the existing terms and definitions 2.3.22 to 2.3.28 by the following new terms and 
definitions: 

2.3.22 
connecting device 
a device for the electrical connection of one (or more) conductor(s), comprising one (or more) 
terminal(s), either fixed to a base or forming an integral part of the equipment 

[IEC 60999-1:1999, 3.3] 

2.3.23 
terminal 
conductive part of one pole of a device for electrical connection to external circuit, composed 
of one or more clamping unit(s) and insulation if necessary 

[IEC 60999-1:1999, 3.2, modified] 

2.3.24 
screw-type terminal 
terminal intended for the connection and disconnection of conductors or for the inter-
connection of two or more conductors, the connection being made, directly or indirectly, by 
means of screws or nuts of any kind 

NOTE Examples are given in Annex D. 

2.3.25 
screwless-type terminal 
terminal intended for the connection and disconnection of conductors or for the 
interconnection on two or more conductors, the connection being made, directly or indirectly, 
by means of springs, wedges, eccentrics or cones, etc. 

NOTE Examples are given in Annex D. 

2.3.25.1 
universal terminal 
terminal for the connection and disconnection of all types of conductors (rigid and flexible) 

[IEC 60998-2-2:2002, 3.101.1] 

2.3.25.2 
non-universal terminal 
terminal for the connection and disconnection of a certain kind of conductor only (for example, 
solid conductors only or rigid [solid and stranded] conductors only) 

[IEC 60998-2-2:2002, 3.101.2] 

2.3.25.3 
push-wire terminal 
non-universal terminal in which the connection is made by pushing in rigid (solid or stranded) 
conductors 

[IEC 60998-2-2:2002, 3.101.3] 
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60947-1 Amend.1 Ó IEC:2010 – 5 – 

2.3.26 

clamping unit 
the part(s) of the terminal necessary for the mechanical clamping and the electrical 
connection of the conductor(s), including the parts which are necessary to ensure the correct 
contact pressure 

[IEC 60999-1:1999, 3.1] 

2.3.26.1 
universal clamping unit 
clamping unit intended for all types of conductors 

2.3.26.2 
non-universal clamping unit 
clamping unit intended for certain types of conductors only, for example:  
– push-wire clamping unit for solid conductors only  
– push-wire clamping unit for rigid (solid and stranded) conductors only 

NOTE On push-wire clamping unit the connection is made by simple insertion of rigid conductors. (see 7.1.8.1) 

2.3.27 
unprepared conductor 
conductor which has been cut and the insulation of which has been removed for insertion into 
a terminal 

NOTE A conductor the shape of which is arranged for introduction into a terminal or the strands of which are 
twisted to consolidate the end is considered to be an unprepared conductor. 

2.3.28 
prepared conductor 
conductor, the strands of which are soldered or the end of which is fitted with a cable lug, 
eyelet, etc. 

 

Add, after definition 2.3.28, the following new terms and definitions 2.3.29 to 2.3.32 : 

2.3.29 
multiple tip contact system 
contact system comprising more than one contact gap per pole, which can be switched, in 
series and/or in parallel 

2.3.30 
minimum cross-section 
value of the smallest connectable conductor cross-section stated by the manufacturer as 
suitable for the terminal 

NOTE The manufacturer may declare several minimum cross-sections depending on the type of conductor, for 
example rigid, stranded, f lexible, with or without ferrule. 

2.3.31 
maximum cross-section 
value of the largest connectable conductor cross-section stated by the manufacturer as 
suitable for the terminal 

NOTE 1 The manufacturer may declare several maximum cross-sections depending on the type of conductor, for 
example rigid, stranded, f lexible, with or without ferrule. 

NOTE 2 The term “rated cross-section” used in IEC 60947-7-1 and IEC 60999-2 and the term “rated connecting 
capacity” of a clamping unit used in IEC 60999-1 are considered equivalent when referring to certain thermal, 
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 – 6 – 60947-1 Amend.1 Ó IEC:2010 

mechanical and electrical requirements, as stated by the manufacturer and as specif ied in their relevant product 
standard. 

2.3.32 
electronically controlled electromagnet 
electromagnet in which the coil is controlled by a circuit with active electronic elements 

4 Characteristics 

In the existing line "Rated ultimate short-circuit breaking capacity" of the list, replace "4.3.2.4" 
by "a". 

In the existing line "Rated uninterrupted current" of the list, replace "a" by "4.3.2.4". 

4.5.1 Electrical control circuits 

Replace the existing title and text of this subclause by the following: 

4.5.1 Electrically or electronically controlled circuits 

Characteristics of electrical and electronic control circuits: 

– type of current; 
– rated frequency or d.c.; 
– rated control circuit voltage Uc (a.c., d.c.); 
– rated control supply voltage Us (a.c., d.c.), where applicable; 

– nature of external control circuit devices (contacts, sensors, optocouplers, electronic 
active components, etc); 

– power consumption. 

NOTE 1 In case of an electrical control circuit a distinction has been made above between the control circuit 
voltage Uc, which is the voltage which would appear across the "a" contacts (see 2.3.12) in the control circuit, and 
the control supply voltage Us, which is the voltage applied to the input terminals of the control circuit of the 
equipment and may be different f rom the control circuit voltage, due to the presence of built-in transformers, 
rectif ied, resistors, etc. 

NOTE 2 In case of an electronically control circuit a distinction is made between the control circuit voltage Uc,  
which is the controlling input signal, and the control supply voltage Us, which is the voltage applied to energize the 
power supply terminals of the control circuit equipment and may be different from Uc due to the presence of built-in 
transformers, rectif iers, resistors, electronic circuitry, etc. 

The rated control circuit voltage and rated frequency, if any, are the values on which the 
operating and temperature-rise characteristics of the control circuit are based. The correct 
operating conditions are based upon a value of the control supply voltage not less than 85 % 
of its rated value, with the highest value of control circuit current flowing, nor more than 
110 % of its rated value. 

The electronic part of an electronically controlled electromagnet may form an integral part or a 
separate part provided it is an intrinsic function of the device. In both cases, the device shall 
be tested with this electronic part mounted as in normal use. 

Annex U gives examples and illustrations of different circuit configurations. 

The ratings and characteristics of control circuit devices shall comply with the requirements of 
IEC 60947-5 (see the note of Clause 1). 

4.7 Relays and releases 

Add, at the end of the existing list, the following new dashed item: 
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60947-1 Amend.1 Ó IEC:2010 – 7 – 

- extended functions as given in Annex T. 

4.8 Co-ordination with short-circuit protective devices (SCPD) 

Replace the existing note by the following new note: 

NOTE IEC/TR 61912-1 gives guidance on co-ordination with SCPDs. 

5.1 Nature of information 

In the list of characteristics, add after “- rated impulse withstand voltage (see 4.3.1.3)”, the 
following new dashed item: 

– relay or release characteristics (see 4.7); 

Add the following new text before the existing note of this subclause: 

– length of insulation to be removed before insertion of the conductor into the terminal; 
– maximum number of conductors which may be clamped. 

For non-universal screwless terminals: 

– “s” or "sol" for terminals declared for rigid-solid conductors; 
– "r" for terminals declared for rigid (solid and stranded) conductors; 
– "f" for terminals declared for flexible conductors . 

In the case of electronically controlled electromagnets, other information may also be 
necessary, for example control circuit configuration (see 4.5 and Annex U). 

5.2 Marking 

Add, at the end of this subclause, the following new paragraphs: 

In the case of electronically controlled electromagnets, information other than that given in 5.1 
may also be necessary (see also 4.5 and Annex U). 

The indication "s", "sol", "r" or "f" for non-universal screwless terminals shall be marked on the 
device or, if the space available is not sufficient, on the smallest package unit or in technical 
information provided with the product. 

In the case of a group of terminals located together, a single marking on the device is 
acceptable. 

7.1.2.1 General materials requirements 

Replace the first paragraph of this subclause by the following new paragraph: 

Parts of insulating materials which might be exposed to thermal stresses due to electrical 
effects within the equipment shall not be adversely affected by abnormal heat and by fire. 

Delete the existing last paragraph of this subclause. 

7.1.2.2 Glow wire testing 

Replace the existing first three paragraphs of this subclause by the following new text: 

The suitability of materials used is verified by: 

a) making tests on the equipment; or 
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 – 8 – 60947-1 Amend.1 Ó IEC:2010 

b) making tests on sections taken from the equipment; or 
c) making tests on any parts of identical material having representative thickness; or 
d) providing data from the insulating material supplier fulfilling the requirements according to 

IEC 60695-2-12. 

The suitability shall be determined with respect to resistance to abnormal heat and fire. 

The manufacturer shall indicate which methods, amongst a), b), c) and d) shall be used. 

7.1.2.3 Test based on flammability category 

Add, after the existing text, the following new paragraph: 

Alternatively, the manufacturer may provide data from the insulating material supplier fulfilling 
the requirements given in Annex M. 

7.1.7.1 Additional constructional requirements 

Replace the existing third dashed item of the list by the following new dashed item: 

– visibility of all moving main contacts. 

7.1.8.1 Constructional requirements 

Replace the second paragraph of this subclause by the following new paragraph: 

Terminal connections shall be such that the force to connect the conductors may be applied 
by screws, screwless-type or other equivalent means so as to ensure that the necessary 
contact pressure is maintained. 

Add, after the existing Note 1 of this subclause, the following new text: 

Screwless-type clamping units, unless otherwise specified by the manufacturer, shall accept 
rigid and flexible conductors as indicated in Table 1. 

On screwless-type clamping unit, the connection or disconnection of conductors shall be 
made as follows: 

– on universal clamping units by the use of a general purpose tool or a convenient device, 
integral with the clamping unit to open it for the insertion or withdrawal of the conductors; 

– on push-wire clamping units by simple insertion. For the disconnection of the conductors 
an operation other than a pull only on the conductor shall be necessary. The use of a 
general purpose tool or of a convenient device, integral with the clamping unit is allowed 
in order to "open" it and to assist the insertion or the withdrawal of the conductor. 

7.1.10.2 Protective earth terminal 

In the last paragraph of this subclause, replace the reference to 2.1.1.5 by a reference to 
2.1.15. 

7.2.1.2 Limits of operation of power operated equipment 

Add, after the existing fourth paragraph of this subclause, the following new text: 

The limits between which an equipment, with an electronically controlled electromagnet, shall 
drop out and open fully are  

- for d.c.: 75 % to 10 % of their rated control supply voltage Us, 
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60947-1 Amend.1 Ó IEC:2010 – 9 – 

- for a.c.: 75 % to 20 % of their rated control supply voltage Us, or 75 % to 10 % of their 
rated control supply voltage Us if specified by the manufacturer. 

Add, after the last existing paragraph of this subclause, the following new paragraph: 

The drop out time may need to be specified for particular applications. In this case the drop 
out time shall be measured during the test associated with the verification of this subclause. 

7.2.3 Dielectric properties 

Add, at the end of the first paragraph, the following new second sentence: 

For reduced clearances and creepage distances through the use of coating see IEC 60664-3; 
for clearances and creepage distances equal to or less than 2 mm see IEC 60664-5. 

7.3.1 General 

Add, after the existing Note 2 of this subclause, the following new paragraph: 

For the purpose of this standard, the phrase “electronic circuit” excludes circuits in which all 
components are passive (including diodes, resistors, varistors, capacitors, surge suppressors, 
inductors). 

7.3.2.2 Equipment incorporating electronic circuits 

Delete the existing second paragraph of this subclause. 

8.2.4 Mechanical properties of terminals 

Replace the existing title of this subclause by the following new title: 

8.2.4 Mechanical and electrical properties of terminals 

 

8.2.4.2 Tests of mechanical strength of terminals 

Replace, in the existing first paragraph of this subclause, "cross-sectional area" by " cross-
section". 

Add, after the existing first paragraph of this subclause, the following new paragraph: 

Screwless-type clamping unit according to 7.1.8.1 are tested with conductors of the maximum 
cross-section. 

8.2.4.3 Testing for damage to and accidental loosening of conductors (flexion test) 

Replace, in the existing item a) of this subclause, "smallest cross-section" by "minimum cross-
section". 

Replace, in the existing item b) of this subclause, "largest cross-section" by "maximum cross-
section". 

Replace, in the existing item c) of this subclause, "smallest and largest cross-sections" by 
"minimum and maximum cross-sections". 
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 – 10 – 60947-1 Amend.1 Ó IEC:2010 

8.2.4.4.1 Round copper conductors 

Replace the existing third paragraph of this subclause by the following paragraph: 

The force shall be applied without jerks for 1 min, in the direction of the axis of the conductor. 

8.2.4.5 Test for insertability of unprepared round copper conductors having the 
maximum specified cross-section 

In the existing title of this subclause, replace "maximum specified cross-section" by "maximum 
cross-section". 

Add, after the existing subclause 8.2.4.6, the two following new subclauses 8.2.4.7 and 
8.2.4.8: 

8.2.4.7 Electrical performance of screwless-type clamping units 

Subclauses 9.8 of IEC 60999-1 and 9.8 of IEC 60999-2 apply. 

NOTE 1 The terms “smallest cross-sectional area” and “largest cross-sectional area” of IEC 60999 series are 
respectively "minimum cross section" (2.3.30) and "maximum cross section" (2.3.31) defined in this standard. 

NOTE 2 The test current generally applied is Ith or Ithe declared for the product. 

The detailed test requirements may be adapted in the product standards. 

NOTE 3 The product standard should consider the practicality of the detailed test requirements. 

8.2.4.8 Ageing test for screwless-type clamping units 

Subclauses 9.10 of IEC 60999-1 and 9.10 of IEC 60999-2 apply. 

NOTE 1 The terms “smallest cross-sectional area” and “largest cross-sectional area” of IEC 60999 series are 
respectively "minimum cross section" (2.3.30) and "maximum cross section" (2.3.31) defined in this standard. 

NOTE 2 The test current generally applied is Ith or Ithe declared for the product. 

The detailed test requirements may be adapted in the product standards. 

NOTE 3 The product standard should consider the practicality of the detailed test requirements. 

8.2.5.2.1 Dependent and independent manual operation 

Add, after the existing third paragraph of this subclause, the following new paragraph: 

Where the device has more than one contact system in series, all contact systems that are in 
series shall be held in the closed position. 

Add, at the end of this subclause, the following new paragraph: 

Verification shall be made according to 8.2.5.3.1. 

8.2.5.2.2 Dependent power operation 

Add, after the first paragraph of this subclause, the following new paragraph: 

Where the device has more than one contact system in series, all contact systems that are in 
series shall be held in the closed position. 
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8.2.5.2.3 Independent power operation 

Add, after the first paragraph of this subclause, the following new paragraph: 

Where the device has more than one contact system in series, all contact systems that are in 
series shall be held in the closed position. 

8.3.3.2.1 Power operated equipment 

Add, at the end of this subclause, the following new text: 

In the case of a power operated equipment with electronically controlled electromagnet, 
supplied with a.c., where a drop out range is declared with limits between 75 % to 10 % of 
their rated control supply voltage Us, the equipment shall, in addition, be submitted to the 
capacitive drop out test as follows: 

A capacitor C shall be inserted in series in the supply circuit Us, the total length of the 
connecting conductors being £3 m. The capacitor is short-circuited by a switch of negligible 
impedance. The supply voltage shall then be adjusted to 110 % Us.  

It shall be verified that the equipment drops out when the switch is operated to the open 
position. 

The value of the capacitor shall be 

C (nF) = 30 + 200 000 / (f ´ Us) 

where 

f is the minimum rated frequency (Hz); 
Us is the maximum rated supply voltage (V). 

For example for a coil rated 12…24 V – 50 Hz, the capacitor value is 196 nF (calculation 
made with Us max). 

The test voltage is the highest value of the declared rated supply voltage range Us. 

NOTE The value of the capacitor simulates a typical control wiring of 100 m long cable of 1,5 mm2  
(0,3 nF/m that is 30 nF for 100 m) connected to a static output having a 1,3 mA leakage current  
(200 000 in the formula ≈ 10 E+9 *1,3 E-3/2*p). 

8.3.3.3.2 Measurement of the temperature of parts 

Replace the fifth paragraph of this subclause by the two following new paragraphs: 

For electromagnet coils, the method of measuring the temperature by variation of resistance 
shall generally be used. Other methods are permitted only if it is impracticable to use the 
resistance method, for example for electronically controlled electromagnet. When measured 
by another method than the resistance method the limits of temperature rise permitted shall 
be adjusted accordingly. The product standard shall state the method and the limits. 

In the case of an electronically controlled electromagnet, coil temperature measuring by 
variation of resistance may be impracticable; in such a case, other methods are permitted, 
e.g. thermocouples or other suitable methods. When measured by another method than the 
resistance method the limits of temperature rise permitted shall be adjusted accordingly. The 
product standard shall state the method and the limits. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC 60947-1:2007/AMD1:2010
https://standards.iteh.ai/catalog/standards/sist/6cecbeb1-0447-4886-b699-cecdf1aafb3b/iec-

60947-1-2007-amd1-2010



 – 12 – 60947-1 Amend.1 Ó IEC:2010 

8.3.3.4.1 Type tests 

Add, at the end of item 1), the following new text: 

 For the dielectric test between phases, all circuits between these phases may be 
disconnected for the test. 

NOTE 3 The purpose of this test is to check the functional insulation only. 

 When the circuits of equipment include devices such as motors, instruments, snap 
switches, capacitors and solid state devices which, according to their relevant 
specifications, have been subjected to dielectric test voltages lower than those specified in 
this standard, such devices shall be disconnected for the test. 

 Where the control circuit normally connected to the main circuit is disconnected, the 
method used to maintain the main contacts closed shall be indicated in the test report. 

 For the dielectric test between phase and earth, all circuits shall be connected. 

NOTE 4 The connection of all circuits for this test takes into account the function of protection against electric 
shock of the insulation between phase and earth. 

 Printed circuit boards and modules with multi-point connectors may be disconnected or 
replaced by dummies during the insulation test. This does not apply, however, to 
auxiliaries for which, in case of an insulation fault, voltage may pass onto accessible parts 
not connected to the housing or from the side of higher voltage to the side of lower 
voltage, e.g. auxiliary transformers, measuring equipment, pulse transformers, the 
insulation stress of which is equal to that for the main circuit. 

Replace the last paragraph of item 2) a) by the following new paragraph: 

Clearances equal to or larger than the values of case A of Table 13 may be verified by 
measurement, according to the method described in Annex G. 

Replace the last paragraph of item 3) a), by the following new paragraph: 

The values of Table 12A are deemed to cover the ability to withstand temporary overvoltages 
(see the footnote b of Table 12A). 

Add, after the first paragraph of item 3) b), the following new note: 

NOTE "practically sinusoidal" means that the ratio between the peak value and the r.m.s. value is Ö2 ±3 %.  

Delete the last existing sentence of item 3) b). 

Replace the existing text of item 3) c), by the following new text and note: 

 The test voltage shall be applied to for 5 s in accordance with items i), ii) and iii) of 
2) c) above. 

NOTE The product standard may increase the test duration to 60 s. 

8.3.4.1.2 Test circuit 

Replace the existing first paragraph of item c) by the following new paragraph: 

In each test circuit (Figures 9, 10, 11 and 12), the resistors and reactors are inserted between 
the supply source S and the equipment D under test. The positions of the closing device A 
and the current sensing devices (I1,  I2,  I3) may be different. The closing device A may be 
located on low voltage side or alternatively on the primary side. In the latter case the testing 
station has to demonstrate that the voltage wave is not distorted by the residual flux of the 
short-circuit transformer. The connections of the equipment under test to the test circuit shall 
be stated in the relevant product standard. 
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Table 15 – Minimum creepage distances 

Replace the existing Table 15 by the following new Table 15: 

Table 15 – Minimum creepage distances 

Rated 
insulation 
voltage of 
equipment 
or working 

voltage 
a.c. r.m.s. 
or d.c. b, c 

Minimum creepage distances for equipment subject to long term stress 

Printed wiring 
material 

 

Pollution degree 

1 2 1 2 3 4 

Material groups 

All 
All 

except 
IIIb 

All I II III I II IIIa IIIb I II IIIa IIIb 

V mm mm mm mm mm mm mm mm mm mm mm mm mm mm 
10 0,025 0,04 0,08 0,4 0,4 0,4 1 1 1 1,6 1,6 1,6  

12,5 0,025 0,04 0,09 0,42 0,42 0,42 1,05 1,05 1,05 1,6 1,6 1,6  
16 0,025 0,04 0,1 0,45 0,45 0,45 1,1 1,1 1,1 1,6 1,6 1,6  
20 0,025 0,04 0,11 0,48 0,48 0,48 1,2 1,2 1,2 1,6 1,6 1,6  
25 0,025 0,04 0,125 0,5 0,5 0,5 1,25 1,25 1,25 1,7 1,7 1,7  
32 0,025 0,04 0,14 0,53 0,53 0,53 1,3 1,3 1,3 1,8 1,8 1,8  
40 0,025 0,04 0,16 0,56 0,8 1,1 1,4 1,6 1,8 1,9 2,4 3  
50 0,025 0,04 0,18 0,6 0,85 1,2 1,5 1,7 1,9 2 2,5 3,2  
63 0,04 0,063 0,2 0,63 0,9 1,25 1,6 1,8 2 2,1 2,6 3,4  
80 0,063 0,1 0,22 0,67 0,95 1,3 1,7 1,9 2,1 2,2 2,8 3,6  

100 0,1 0,16 0,25 0,71 1 1,4 1,8 2 2,2 2,4 3 3,8  
125 0,16 0,25 0,28 0,75 1,05 1,5 1,9 2,1 2,4 2,5 3,2 4  
160 0,25 0,4 0,32 0,8 1,1 1,6 2 2,2 2,5 3,2 4 5  
200 0,4 0,63 0,42 1 1,4 2 2,5 2,8 3,2 4 5 6,3  
250 0,56 1 0,56 1,25 1,8 2,5 3,2 3,6 4 5 6,3 8  
320 0,75 1,6 0,75 1,6 2,2 3,2 4 4,5 5 6,3 8 10  
400 1 2 1 2 2,8 4 5 5,6 6,3 8 10 12,5  
500 1,3 2,5 1,3 2,5 3,6 5 6,3 7,1 8 10 12,5 16  
630 1,8 3,2 1,8 3,2 4,5 6,3 8 9 10 12,5 16 20 a 
800 2,4 4 2,4 4 5,6 8 10 11 12,5  16 20 25  

1 000 3,2 5 3,2 5 7,1 10 12,5 14 16  20 25 32  
1 250   4,2 6,3 9 12,5 16 18 20  25 32 40  
1 600   5,6 8 11 16 20 22 25  32 40 50  
2 000   7,5 10 14 20 25 28 32  40 50 63  
2 500   10 12,5 18 25 32 36 40  50 63 80  
3 200   12,5 16 22 32 40 45 50 a 63 80 100  
4 000   16 20 28 40 50 56 63  80 100 125  
5 000   20 25 36 50 63 71 80  100 125 160  
6 300   25 32 45 63 80 90 100  125 160 200  
8 000   32 40 56 80 100 110 125  160 200 250  

10 000   40 50 71 100 125 140 160  200 250 320  
a Values of creepage distances in this area have not been established. Material group IIIb is in general not 

recommended for application in pollution degree 3 above 630 V and in pollution degree 4.  
b As an exception, for rated insulation voltages 127 V, 208 V, 415/440 V, 660/690 V and 830 V, creepage distances 

corresponding to the lower values 125 V, 200 V, 400 V, 630 V and 800 V respectively may be used. 
c The values of creepage distances stated for 250 V can be used for 230 V (±10 %) nominal voltage.  

NOTE 1 It is appreciated that tracking or erosion will not occur on insulation subjected to working voltages of 32 V and 
below. However, the possibility of electrolytic corrosion has to be considered and for this reason minimum creepage 
distances have been specif ied. 

NOTE 2 Voltage values are selected in accordance with the R10 series. 
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