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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
GENERAL REQUIREMENTS FOR ARC FAULT DETECTION DEVICES 

 
FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

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

International Standard IEC 62606 has been prepared by subcommittee 23E: Circuit-breakers 
and similar equipment for household use, of IEC technical committee 23: Electrical 
accessories. 

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

FDIS Report on voting 

23E/785/FDIS 23E/797/RVD 

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

In this standard, the following print types are used: 

- compliance statements: in italic type. 
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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. 

 

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct 
understanding of its contents. Users should therefore print this document using a 
colour printer. 
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INTRODUCTION 

This International Standard aims to provide necessary requirements and testing procedures 
for devices to be installed by skilled people in households and similar uses to mitigate the risk 
of igniting an electrical fire downstream of the device.  

Residual Current Devices (RCDs) are recognised as efficient to reduce the risk of fire by 
detection of leakage current and arcing to ground as a consequence of tracking currents 
within an electrical installation. However, RCDs as fuses or circuit-breakers are not able to 
reduce the risk of electrical fire due to series or parallel arcing between live conductors.  

During a series arc fault, there is no leakage to ground therefore RCDs cannot detect such a 
fault. Moreover, the impedance of the series arc fault reduces the load current, which will 
keep the current below the tripping threshold of the circuit-breaker and the fuse. In the case of 
a parallel arc between phase and neutral conductor, the current is only limited by the 
impedance of the installation. In the worst cases of sporadic arcs, the conventional circuit 
breakers were not designed for that purpose. 

Experience and information available confirmed that the r.m.s. current value of an earth fault 
current caused by an arcing fault, which is able to ignite a fire, is not limited to the rated 
power supply frequency of 50/60 Hz, but may contain a much higher frequency spectrum that 
is not taken into account for the testing of RCDs. 

It has been recognised that the risk of igniting a fire within an electrical installation can also 
be a consequence of an overvoltage due to a broken neutral in a three phase installation.  

This standard covers devices designed to be installed in a distribution board at the origin of 
one or several final circuits of a fixed installation. 
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GENERAL REQUIREMENTS FOR ARC FAULT DETECTION DEVICES 
 
 
 

1 Scope 

This International Standard applies to arc fault detection devices (AFDD) for household and 
similar uses in a.c. circuits. 

NOTE 1 In the USA, Arc Fault Circuit Interrupters (AFCI) are considered similar to AFDDs. 

An AFDD is designed by the manufacturer: 

– either as a single device having opening means able to open the protected circuit in 
specified conditions; or 

– as a single device integrating a protective device; or 
– as a separate unit, according to Annex D assembled on site with a declared protective 

device. 

The integrated protection device is either a circuit-breaker in accordance with IEC 60898-1 or 
an RCD in accordance with IEC 61008-1, IEC 61009-1 or IEC 62423. 

These devices are intended to mitigate the risk of fire in final circuits of a fixed installation due 
to the effect of arc fault currents that pose a risk of fire ignition under certain conditions if the 
arcing persists. 

Protection against fire ignition due to overvoltage due to a broken neutral within a three phase 
installation to be included in this type of equipment as an additional option is under 
consideration in 9.22. 

NOTE 2 Tracking current leads to arcing and therefore may ignite fire. 

This International Standard applies to devices performing simultaneously the detection and 
discrimination of arcing current with regards to fire hazards and defines operating criteria 
under specified conditions for the opening of the circuit when the arcing current exceeds the 
limit values given in this standard. 

AFDDs complying with this standard, with the exception of those with an uninterrupted 
neutral, are suitable for use in IT systems. 

The maximum rated voltage is 240 V a.c. AFDDs, according to this standard, are supplied 
either between line and neutral or between two lines.  

The maximum rated current (In) is 63 A a.c.  

AFDDs energised from batteries or a circuit other than the protected circuit are not covered by 
this standard.  

AFDDs provide isolation, they are intended to be operated by uninstructed persons and do not 
require maintenance. 

Particular requirements may be necessary for: 

– AFDDs incorporated in or intended only for association with plugs and socket-outlets or 
with appliance couplers for household or similar general purposes; 

– AFDDs intended to be used at frequencies other than 50 Hz or 60 Hz. 

This docum
ent is a preview

 generated by EVS



62606 © IEC:2013 – 13 – 

NOTE 3 For AFDDs incorporated in, or intended only for socket-outlets the requirements of this standard can be 
used, as far as applicable, in conjunction with the requirements of IEC 60884-1 or the national requirements of the 
country where the product is placed on the market. 

NOTE 4 In the UK, the plug part and the socket-outlet part(s) need not comply with any IEC 60884-1 
requirements. In the UK, the plug part shall comply with BS 1363-1 and the socket-outlet part(s) shall comply with 
BS 1363-2. 

Special precautions (e.g. surge protective devices) may be necessary when excessive 
overvoltages are likely to occur on the supply side. 

The requirements of this standard apply for standard conditions of temperature and environment. They are 
applicable to AFDDs intended for use in an environment with pollution degree 2. Additional requirements may be 
necessary for devices used in locations having more severe environmental conditions.  

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and 
are indispensable for its application. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any 
amendments) applies. 

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

IEC 60068-3-4:2001, Environmental testing – Part 3-4: Supporting documentation and 
guidance – Damp heat tests 

IEC 60364 (all parts), Low-voltage electrical installations  

IEC 60364-4-44:2007, Low-voltage electrical installations – Part 4-44: Protection for safety – 
Protection against voltage disturbances and electromagnetic disturbances 

IEC 60417, Graphical symbols for use on equipment, available from: <http://www.graphical-
symbols.info/equipment> 

IEC 60479 (all parts), Effects of current on human beings and livestock 

IEC 60529, Degrees of protection provided by enclosures (IP Code) 

IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems – Part 1: 
Principles, requirements and tests 

IEC 60695-2-10:2000, Fire hazard testing – Part 2-10: Glowing/hot-wire based test methods –
Glow-wire apparatus and common test procedure 

IEC/TR 60755, General requirements for residual current operated protective devices 

IEC 60898-1:2002, Electrical accessories – Circuit-breakers for overcurrent protection for 
household and similar installations – Part 1: Circuit-breakers for a.c. operation 

IEC 61008-1:2010, Residual current operated circuit-breakers without integral overcurrent 
protection for household and similar uses (RCCBs) – Part 1: General rules 

IEC 61009-1:2010, Residual current operated circuit-breakers with integral overcurrent 
protection for household and similar uses (RCBOs) – Part 1: General rules 
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IEC 61543:1995, Residual current-operated protective devices (RCDs) for household and 
similar use – Electromagnetic compatibility  
Amendment 1:2004  
Amendment 2:2005 

IEC 62423, Type F and type B residual current operated circuit-breakers with and without 
integral overcurrent protection for household and similar uses 

CISPR 14-1:2009, Electromagnetic compatibility – Requirements for household appliances, 
electric tools and similar apparatus – Part 1: Emission 

3 Terms and definitions  

For the purposes of this document, the terms and definitions given in IEC/TR 60755, 
IEC 60898-1, IEC 61008-1, IEC 61009-1, IEC 62423 and the following apply. 

NOTE Where the terms "voltage" or "current" are used, they imply r.m.s. values, unless otherwise 
specified. 

3.1  
arc 
arcing 
luminous discharge of electricity across an insulating medium, usually accompanied by the 
partial volatilization of the electrodes 

Note 1 to entry: A complete sinusoidal current half cycle is not considered to be an arcing half cycle. 

3.2  
arc fault 
arcing fault 
dangerous unintentional parallel or series arc between conductors 

3.3  
arc fault detection device 
AFDD 
device intended to mitigate the effects of arcing faults by disconnecting the circuit when an 
arc fault is detected 

3.4  
arc fault detection unit 
AFD unit 
part of the AFDD ensuring the function of detection and discrimination of dangerous earth, 
parallel and series arc faults and initiating the operation of the device to cause interruption of 
the current 

Note 1 to entry: The interruption of the current can either be provided by opening means (see 4.1.1) or by a 
protective device integrating an AFD unit (see 4.1.2) or by a protective device assembled with an AFD unit see 
(4.1.3). 

3.5  
detection 
function consisting in sensing the presence of an arc fault current 

3.6  
interruption 
function consisting in bringing automatically the main contacts of the AFDD from the closed 
position into the open position, thereby interrupting the arc fault current(s) flowing through 
them 

This docum
ent is a preview

 generated by EVS


	English
	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms and definitions 
	4 Classification 
	4.1 According to the method of construction 
	4.2 According to the method of mounting and connection
	4.3 According to the number of poles and current paths
	4.4 AFDD providing monitoring information

	5 Characteristics of AFDDs
	5.1 Summary of characteristics and conditions to mitigate the risk of fire
	5.2 Rated quantities and other characteristics
	5.2.1 Rated voltage
	5.2.2 Rated current (In)
	5.2.3 Rated frequency
	5.2.4 Rated making and breaking capacity (Im)
	5.2.5 Rated making and breaking capacity on one pole (Im1)

	5.3 Standard and preferred values
	5.3.1 Preferred values of rated voltage (Un)
	5.3.2 Preferred values of rated current (In)
	5.3.3 Preferred values of rated frequency
	5.3.4 Minimum value of the rated making and breaking capacity (Im)
	5.3.5 Minimum value of the rated making and breaking capacity on one pole (Im1)
	5.3.6 Standard and preferred values of the rated conditional short-circuit current (Inc) and standard and preferred values of the rated conditional short circuit current for one pole (Inc1)
	5.3.7 Limiting values of operating criteria for AFDDs for low and high arc currents

	5.4 Standard value of rated impulse withstand voltage (Uimp)
	5.5 Coordination with short-circuit protective devices (SCPDs)
	5.5.1 General
	5.5.2 Rated conditional short-circuit current (Inc) and rated conditional short-circuit on one pole (Inc1)
	5.5.3 Operating characteristics of opening means for AFDDs according to 4.1.1


	6 Marking and other product information
	6.1 Marking
	6.2 Additional marking for AFDDs according to 4.1.1
	6.2.1 Marking of AFDDs
	6.2.2 Instructions for wiring and operation 


	7 Standard conditions for operation in service and for installation
	7.1 Standard conditions
	7.2 Conditions of installation
	7.3 Pollution degree

	8 Requirements for construction and operation 
	8.1 General
	8.2 Mechanical design
	8.2.1 General 
	8.2.2 Mechanism
	8.2.3 Clearances and creepage distances (see Annex B)
	8.2.4 Screws, current-carrying parts and connections
	8.2.5 Terminals for external conductors

	8.3 Protection against electric shock
	8.4 Dielectric properties and isolating capability
	8.5 Temperature rise
	8.5.1 Temperature-rise limits
	8.5.2 Ambient air temperature

	8.6 Operating characteristics
	8.6.1 Operating characteristics of the protective device part
	8.6.2 Operating characteristics

	8.7 Mechanical and electrical endurance
	8.8 Performance at short-circuits currents
	8.9 Resistance to mechanical shock and impact
	8.10 Resistance to heat
	8.11 Resistance to abnormal heat and to fire
	8.12 Behaviour of AFDDs in case of overcurrents in the main circuit
	8.13 Behaviour of AFDDs in case of current surges caused by impulse voltages
	8.14 Reliability 
	8.15 Electromagnetic compatibility (EMC)
	8.16 Masking test for correct operation behaviour in presence of various appliances connected to the load side
	8.17 Performance of the AFD test device

	9 Testing procedure 
	9.1 General
	9.1.1 General testing procedure for the different type of AFDDs
	9.1.2 The characteristics of AFDDs are checked by means of type tests
	9.1.3 For certification purposes, type tests are carried out in test sequences.
	9.1.4 Routine tests to be carried out by the manufacturer on each device

	9.2 Test conditions
	9.3 Test of indelibility of marking
	9.4 Test of reliability of screws, current-carrying parts and connections
	9.5 Test of reliability of terminals for external conductors
	9.6 Verification of protection against electric shock
	9.7 Test of dielectric properties 
	9.7.1 General
	9.7.2 Resistance to humidity
	9.7.3 Insulation resistance of the main circuit
	9.7.4 Dielectric strength of the main circuit
	9.7.5 Insulation resistance and dielectric strength of auxiliary circuits
	9.7.6 Capability of control circuits connected to the main circuit in respect of withstanding high d.c. voltages due to insulation measurements
	9.7.7 Verification of impulse withstand voltages (across clearances and across solid insulation) and of leakage current across open contacts

	9.8 Test of temperature-rise
	9.8.1 Ambient air temperature
	9.8.2 Test procedure
	9.8.3 Measurement of the temperature of parts
	9.8.4 Temperature-rise of a part

	9.9 Verification of the operating characteristics
	9.9.1 General
	9.9.2 Series arc fault tests
	9.9.3 Parallel arc fault tests
	9.9.4 Masking test, verification of correct operation
	9.9.5 Unwanted tripping test 

	9.10 Verification of mechanical and electrical endurance
	9.10.1 General test conditions
	9.10.2 Test procedure
	9.10.3 Condition of the AFDD after test

	9.11 Verification of the behaviour of the AFDD under short-circuit conditions
	9.11.1 General
	9.11.2 Short-circuit tests for AFDDs according to 4.1.1

	9.12 Verification of resistance to mechanical shock and impact
	9.12.1 Mechanical shock
	9.12.2 Mechanical impact

	9.13 Test of resistance to heat
	9.14 Test of resistance to abnormal heat and to fire
	9.15 Verification of the trip-free mechanism 
	9.15.1 General test conditions
	9.15.2 Test procedure 

	9.16 Test of resistance to rusting
	9.17 Verification of limiting values of the non-operating current under overcurrent conditions
	9.18 Verification of behaviour of AFDDs in case of current surges caused by impulse voltages
	9.18.1 General
	9.18.2 Verification of behaviour at surge currents up to 3 000 A (8/20 μs surge current test)

	9.19 Verification of reliability
	9.19.1 General
	9.19.2 Climatic test
	9.19.3 Test with temperature of 40 °C

	9.20 Verification of ageing of electronic components
	9.21 Electromagnetic compatibility (EMC) 
	9.21.1 General
	9.21.2 EMC tests covered by other clauses of the present standard
	9.21.3 EMC tests to be performed 
	9.21.4 AFDDs Performance criteria

	9.22 Verification of protection due to overvoltage due to a broken neutral in a three phase system

	Annex A (normative) Test sequence and number of samples to be submitted for certification purposes
	Annex B (normative) Determination of clearances and creepage distances
	Annex C (normative) Arrangement for the detection of the emission ofionized gases during short-circuit tests
	Annex D (normative) Additional requirements and tests for AFDDs accordingto the classification 4.1.3 designed to be assembled on site together with a main protective device (circuit-breaker or RCCB or RCBO)
	Annex E (normative) Routine tests
	Annex F (informative) Description of the shaker arc test in 9.10.2
	Annex IA (informative) Methods of determination of short-circuit power-factor
	Annex IB (informative)
Examples of terminal designs
	Annex IC (informative) Correspondence between ISO and AWG copper conductors
	Annex ID
(informative)
Follow-up testing program for AFDDs
	Annex IE
(informative)
SCPDs for short-circuit tests
	Annex J (normative) Particular requirements for AFDDs with screwless type terminals for external copper conductors
	Annex K (normative) Particular requirements for AFDDs with flat quick-connect terminations
	Annex L (normative) Specific requirements for AFDDs with screw-type terminals for external untreated aluminium conductors and with aluminium screw-type terminals for use with copper or with aluminium conductors
	Bibliography
	Figures
	Figure 1 – Thread forming tapping screw 
	Figure 2 – Thread cutting tapping screw 
	Figure 3 – Standard test finger (9.6) 
	Figure 4 – Test circuit for series arc fault tests
	Figure 5 – Arc generator
	Figure 6 – Test circuit for parallel arc fault tests
	Figure 7 – Test circuit for parallel arc cable cutting test
	Figure 8 – Test apparatus
	Figure 9 – Test for verification of correct operation in case of parallel arc to ground
	Figure 10 – Test circuit for masking tests (inhibition and disturbing loads)
	Figure 11 – Test configuration for masking tests
	Figure 12 – EMI filter 1 for masking tests
	Figure 13 – EMI filter 2 for masking tests
	Figure 14 – EMI filter description installed in Figure 13
	Figure 15 – Test circuit for masking tests with line impedance
	Figure 16 – Cross talk test
	Figure 17 – Controlled current test circuit
	Figure 18 – Controlled current with delay angle 45 °, 90 ° and 135 °
	Figure 19 – Short circuit test
	Figure 20 – Typical diagram for short circuit tests ((9.11.2.4c)
	Figure 21 – Detail of impedance Z, Z1 and Z2
	Figure 22 – Example of calibration record for short-circuit test (9.11.2.2 j)
	Figure 23 – Mechanical shock test apparatus (9.12.1) 
	Figure 24 – Mechanical impact test apparatus (9.12.2.2) 
	Figure 25 – Striking element for pendulum impact test apparatus (9.12.2.2) 
	Figure 26 – Mounting support for sample for mechanical impact test (9.12.2.2)
	Figure 27 – Example of mounting of unenclosed AFDDfor mechanical impact test (9.12.2.2)
	Figure 28 – Example of mounting of panel mounting type AFDDfor the mechanical impact test (9.12.2.2) 
	Figure 29 – Application of force for mechanical testof rail mounted AFDD (9.12.2.3) 
	Figure 30 – Ball-pressure test apparatus (9.13.2) 
	Figure 31 – Surge current impulse 8/20 (s
	Figure 32 – Test circuit for the surge current test at AFDDs
	Figure 33 – Stabilizing period for reliability test (9.19.2.3) 
	Figure 34 – Reliability test cycle (9.19.2.3) 
	Figure 35 – Example for test circuit for verification of ageingof electronic components (9.20)
	Figure 36 – Preparation of the cable specimens (9.9.2.6)
	Figure 37 – Example of arc voltage and current waveform obtained with cable specimen 
	Figure C.1 – Test arrangement
	Figure C.2 – Grid
	Figure C.3 – Grid circuit
	Figure F.1 – Gap Measurement
	Figure F.2 – Shaker arc test table with Loose Terminals
	Figure F.3 – AFDD connected to the shaker arc table during test
	Figure IB.1 – Examples of pillar terminals
	Figure IB.2 – Examples of screw terminals and stud terminals
	Figure IB.3 – Examples of saddle terminals
	Figure IB.4 – Examples of lug terminals
	Figure IE-1 – Test apparatus for the verification of the minimum I2t and Ip values to be withstood by the AFDD 
	Figure J.1 – Connecting samples
	Figure J.2 – Examples of screwless-type terminals
	Figure K.1 – Example of position of the thermocouple for measurement of the temperature-rise
	Figure K.2 – Dimensions of male tabs
	Figure K.3 – Dimensions of round dimple detents (see Figure K.2)
	Figure K.4 – Dimensions of rectangular dimple detents (see Figure K.2)
	Figure K.5 – Dimensions of hole detents
	Figure K.6 – Dimensions of female connectors
	Figure L.1 – General arrangement for the test
	Figure L.2 – Example for the use of the terminals in the AFDD
	Figure L.3 – Example for the use of the terminals in the AFDD
	Figure L.4 – Example for the use of the terminals in the AFDD
	Figure L.5 – Example for the use of the terminals in the AFDD
	Figure L.6 – Example for the use of the terminals in the AFDD

	Tables
	Table 1 – Limit values of break time for Un = 230 V AFDDs
	Table 2 – Limit values of break time for Un = 120 V AFDDs
	Table 3 – Maximum allowed number of arcing half-cycles within 0,5 sfor Un 230 V AFDDs and Un = 120 V AFDDs 
	Table 4 – Rated impulse withstand voltage as a function of the nominal voltage of the installation
	Table 5 – Marking and position of marking 
	Table 6 – Standard conditions for operation in service
	Table 7 – Minimum clearances and creepage distances (1 of 2)
	Table 8 – Connectable cross-sections of copper conductors for screw-type terminals
	Table 9 – Temperature-rise values
	Table 10 – List of type tests
	Table 11 – Test copper conductors corresponding to the rated currents
	Table 12 – Screw thread diameters and applied torques
	Table 13 – Pulling forces
	Table 14 – Test voltage of auxiliary circuits
	Table 15 – Test voltage for verification of impulse withstand voltage
	Table 16 – Test voltage for verifying the suitability for isolation, referred to the rated impulse withstand voltage of the AFDD and the altitude where the test is carried out
	Table 17 – Tests to be made to verify the behaviour of AFDDsunder short-circuit conditions
	Table 18 – Minimum values of l2t and lp
	Table 19 – Power factors for short-circuit tests
	Table 20 – Tests already covered in this standard 
	Table 21 – Tests to be applied for EMC 
	Table A.1 – Test sequences for AFDDs classified according to 4.1.1
	Table A.2 – Test sequences for AFDDs classified according to 4.1.2
	Table A.3 – Test sequences for AFDDs classified according to 4.1.3
	Table A.4 – Number of samples for full test procedure
	Table A.5 – Number of samples for simplified test procedure
	Table ID.1 – Test sequences during follow-up inspections
	Table ID.2 – Number of samples to be tested
	Table IE.1 – Indication of silver wire diameters as a function of rated currents and short-circuit currents
	Table J.1 – Connectable conductors
	Table J.2 – Cross-sections of copper conductorsconnectable to screwless-type terminals
	Table J.3 – Pull forces
	Table K.1 – Informative table on colour code of female connectors in relationship with the cross section of the conductor
	Table K.2 – Overload test forces
	Table K.3 – Dimensions of tabs 
	Table K.4 – Dimensions of female connectors
	Table L.1 – Marking for terminals
	Table L.2 – Connectable cross-sections of aluminium conductors for screw-type terminals
	Table L.3 – List of tests according to the material of conductors and terminals
	Table L.4 – Connectable conductors and their theoretical diameters
	Table L.5 – Cross sections (S) of aluminium test conductors corresponding to the rated currents
	Table L.6 – Test conductor length
	Table L.7 – Equalizer and busbar dimensions
	Table L.8 – Test current as a function of rated current
	Table L.9 – Example of calculation for determining the average temperature deviation D


	Français
	SOMMAIRE
	AVANT-PROPOS
	INTRODUCTION
	1 Domaine d'application
	2 Références normatives
	3 Termes et définitions 
	4 Classification 
	4.1 Selon la méthode de construction 
	4.2 Selon la méthode de montage et de connexion
	4.3 Selon le nombre de pôles et de voies de courant
	4.4 DPDA fournissant des informations de surveillance

	5 Caractéristiques des DPDA
	5.1 Récapitulatif des caractéristiques et des conditions pour l’atténuation des risques d’incendie
	5.2 Valeurs assignées et autres caractéristiques
	5.2.1 Tension assignée
	5.2.2 Courant assigné (In)
	5.2.3 Fréquence assignée
	5.2.4 Pouvoir de fermeture et de coupure assigné (Im)
	5.2.5 Pouvoir de fermeture et de coupure assigné sur un pôle (Im1)

	5.3 Valeurs normalisées et préférentielles
	5.3.1 Valeurs préférentielles de la tension assignée (Un)
	5.3.2 Valeurs préférentielles du courant assigné (In)
	5.3.3 Valeurs préférentielles de la fréquence assignée
	5.3.4 Valeur minimale du pouvoir de fermeture et de coupure assigné (Im)
	5.3.5 Valeur minimale du pouvoir de fermeture et de coupure assigné sur un pôle (Im1)
	5.3.6 Valeurs normalisées et préférentielles du courant conditionnel de court-circuit assigné (Inc) et valeurs normalisées et préférentielles du courant conditionnel de court-circuit assigné pour un pôle (Inc1)
	5.3.7 Valeurs limites des critères de fonctionnement pour les DPDA destinés aux courants d’arcs élevés et faibles

	5.4 Valeur normalisée de la tension assignée de tenue aux chocs (Uimp)
	5.5 Coordination avec les dispositifs de protection contre les courts-circuits (DPCC)
	5.5.1 Généralités
	5.5.2 Courant conditionnel de court-circuit assigné (Inc) et courant conditionnel de court-circuit assigné pour un pôle (Inc1)
	5.5.3 Caractéristiques de fonctionnement du système d’ouverture des DPDA selon 4.1.1


	6 Marquage et autres informations sur le produit
	6.1 Marquage
	6.2 Marquage supplémentaire pour les DPDA, selon 4.1.1
	6.2.1 Marquage des DPDA
	6.2.2 Instructions pour le câblage et le fonctionnement 


	7 Conditions normales de fonctionnement en service et d'installation
	7.1 Conditions normales
	7.2 Conditions d'installation
	7.3 Degré de pollution

	8 Exigences de construction et de fonctionnement 
	8.1 Généralités
	8.2 Réalisation mécanique
	8.2.1 Généralités 
	8.2.2 Mécanisme 
	8.2.3 Distances d'isolement dans l'air et lignes de fuite (voir l’Annexe B)
	8.2.4 Vis, parties transportant le courant et connexions
	8.2.5 Bornes pour conducteurs externes

	8.3 Protection contre les chocs électriques
	8.4 Propriétés diélectriques et aptitude au sectionnement
	8.5 Echauffement
	8.5.1 Limites d'échauffement
	8.5.2 Température de l'air ambiant

	8.6 Caractéristiques de fonctionnement
	8.6.1 Caractéristiques de fonctionnement du dispositif de protection
	8.6.2 Caractéristiques de fonctionnement

	8.7 Endurance mécanique et électrique
	8.8 Tenue aux courants de courts-circuits
	8.9 Tenue aux contraintes mécaniques
	8.10 Résistance à la chaleur
	8.11 Résistance à la chaleur anormale et au feu
	8.12 Comportement des DPDA en cas de surintensité dans le circuit principal
	8.13 Comportement des DPDA en cas d’ondes de courant produites par des ondes de tension
	8.14 Fiabilité 
	8.15 Compatibilité électromagnétique (CEM)
	8.16 Essai d’aveuglement pour un fonctionnement correct en présence de divers appareils connectés au côté aval
	8.17 Performances du module PDA

	9 Procédure d'essai 
	9.1 Généralités
	9.1.1 Procédure d’essai générale pour les différents types de DPDA
	9.1.2 Les caractéristiques des DPDA se vérifient par les essais de type
	9.1.3 Exécution des essais de type selon une séquence d'essais, en vue d'une certification
	9.1.4 Exécution des essais individuels de série par le constructeur sur chaque dispositif

	9.2 Conditions d’essai
	9.3 Essai de l'indélébilité du marquage
	9.4 Essai de la sûreté des vis, des parties transportant le courant et des connexions
	9.5 Essai de la sûreté des bornes pour conducteurs externes
	9.6 Vérification de la protection contre les chocs électriques
	9.7 Essai des propriétés diélectriques 
	9.7.1 Généralités
	9.7.2 Résistance à l'humidité
	9.7.3 Résistance d'isolement du circuit principal
	9.7.4 Rigidité diélectrique du circuit principal
	9.7.5 Résistance d'isolement et rigidité diélectrique des circuits auxiliaires
	9.7.6 Tenue des circuits de commande connectés au circuit principal vis-à-vis des tensions continues élevées pendant les mesures d'isolement
	9.7.7 Vérification de la tenue aux tensions de choc (à travers les distances d'isolement et l'isolation solide) et des courants de fuite entre les contacts ouverts

	9.8 Essai d'échauffement
	9.8.1 Température de l'air ambiant
	9.8.2 Procédure d'essai
	9.8.3 Mesure de la température des parties
	9.8.4 Echauffement d'un organe

	9.9 Vérification de la caractéristique de fonctionnement
	9.9.1 Généralités
	9.9.2 Essais de défaut d’arc en série
	9.9.3 Essais de défaut d’arc en parallèle
	9.9.4 Vérification du fonctionnement correct en cas d’essai de aveuglement
	9.9.5 Essai de déclenchement indésirable 

	9.10 Vérification de l'endurance mécanique et électrique
	9.10.1 Conditions générales d’essai
	9.10.2 Procédure d'essai
	9.10.3 Etat du DPDA après essai

	9.11 Vérification du comportement du DPDA dans les conditions de court-circuit
	9.11.1 Généralités
	9.11.2 Essais de courts-circuits pour les DPDA, selon l’Article 4.1.1

	9.12 Vérification de la résistance aux secousses mécaniques et aux chocs
	9.12.1 Secousses mécaniques
	9.12.2 Chocs mécaniques

	9.13 Essai de résistance à la chaleur
	9.14 Essai de résistance à la chaleur anormale et au feu
	9.15 Vérification des mécanismes à déclenchement libre 
	9.15.1 Conditions générales d’essai
	9.15.2 Procédure d'essai 

	9.16 Essai de résistance à la rouille
	9.17 Vérification de la valeur limite du courant de non-fonctionnement en cas de surintensité
	9.18 Vérification du comportement des DPDA en cas d’ondes de courant produites par des ondes de tension
	9.18.1 Généralités
	9.18.2 Vérification du comportement aux ondes de courant jusqu’à 3 000 A (essai à l’onde de courant 8/20 μs)

	9.19 Vérification de la fiabilité
	9.19.1 Généralités
	9.19.2 Essais climatiques
	9.19.3 Essai à la température de 40 °C

	9.20 Vérification du vieillissement des composants électroniques
	9.21 Compatibilité électromagnétique (CEM) 
	9.21.1 Généralités
	9.21.2 Essais de CEM abordés par d’autres articles de la présente norme
	9.21.3 Essais de CEM à effectuer 
	9.21.4 DPDA critère de prestations.

	9.22 Vérification de la protection en raison d’une surtension due à une rupture de neutre dans un système triphasé

	Annexe A (normative) Séquences d'essais et nombre d'échantillons à essayer en vue de la certification
	Annexe B (normative) Détermination des distances d’isolement et des lignes de fuite
	Annexe C (normative) Condition pour la détection de l'émission de gaz ionisés pendant les essais de court-circuit
	Annexe D (normative) Exigences et essais supplémentaires pour les DPDA conçus pour être assemblés sur site avec un dispositif de protection principal (disjoncteur, ID ou DD) selon la classification mentionnée en 4.1.3
	Annexe E (normative) Essais individuels de série
	Annexe F (informative) Description de l’essai d’arc par vibrations de 9.10.2
	Annexe IA (informative) Méthodes de détermination du facteur de puissance d’un court-circuit
	Annexe IB (informative) Exemples de conceptions de bornes
	Annexe IC (informative) Correspondance entre les conducteurs de cuivre ISO et AWG
	Annexe ID
(informative)
Programme d’essais de suivi pour les DPDA
	Annexe IE
(informative)
DPCC pour les essais de court-circuit
	Annexe J
(normative)
Prescriptions particulières pour les DPDA avec
bornes sans vis pour conducteurs externes en cuivre 
	Annexe K (normative) Prescriptions particulières pour les DPDA avec bornes plates à connexion rapide
	Annexe L (normative) Prescriptions particulières pour DPDA avec bornes à vis pour connexion de conducteurs externes en aluminium non traités et avec des bornes à vis en aluminium pour connexion de conducteurs externes en cuivre ou en aluminium
	Bibliographie
	Figures
	Figure 1 – Vis autotaraudeuse par déformation de matière 
	Figure 2 – Vis autotaraudeuse par enlèvement de matière 
	Figure 3 – Doigt d’essai normalisé (9.6)
	Figure 4 – Circuit d'essai pour essais de défaut d’arc en série
	Figure 5 – Générateur d’arc
	Figure 6 – Circuit d'essai pour essais de défaut d’arc en parallèle
	Figure 7 – Circuit d'essai en cas d’arc parallèle et d’essai de coupure de câble
	Figure 8 – Appareil d'essai
	Figure 9 – Essai pour vérification du fonctionnement correct en cas d’arc parallèle vers la terre
	Figure 10 – Circuit d'essai pour essais d’aveuglement (charges inhibantes ou perturbatrices)
	Figure 11 – Configuration d'essai pour essais d’aveuglement
	Figure 12 – Filtre IEM 1 pour essais de masquage
	Figure 13 – Filtre IEM 2 pour essais de masquage
	Figure 14 – Description du filtre IEM décrit en Figure 13 
	Figure 15 – Circuit d'essai pour essais de masquage avec impédance de ligne.
	Figure 16 – Essai diaphonique
	Figure 17 – Circuit d’essai avec courant contrôlé
	Figure 18 – Courant contrôlé avec angle de retard de 45°, 90° et 135°
	Figure 19 – Essai de court-circuit
	Figure 20 – Schéma type pour les essais de court-circuit (9.11.2.4 c)
	Figure 21 – Détail des impédances Z, Z1 et Z2
	Figure 22 – Exemple d’enregistrement d’étalonnage pour essai de court-circuit (9.11.2.2j)
	Figure 23 – Appareil pour l’essai aux secousses (9.12.1)
	Figure 24 – Appareil d’essai de choc mécanique (9.12.2.2)
	Figure 25 – Pièce de frappe pour pendule d’essai de choc (9.12.2.2)
	Figure 26 – Support de montage pour l’échantillon pour l’essai de choc mécanique (9.12.2.2)
	Figure 27 – Exemple de fixation d’un DPDA ouvert pour l’essai de choc mécanique (9.12.2.2)
	Figure 28 – Exemple de fixation du DPDA pour montage en tableau pour l’essai de choc mécanique (9.12.2.2)
	Figure 29 – Application de la force pour l’essai mécanique sur un DPDA pour montage sur rail (9.12.2.3)
	Figure 30 – Appareil pour l’essai à la bille (9.13.2)
	Figure 31 – Onde de courant 8/20 (s
	Figure 32 – Circuit pour l’essai des DPDA à l’onde de courant
	Figure 33 – Période de stabilisation pour l’essai de fiabilité (9.19.2.3) 
	Figure 34 – Cycle d’essai de fiabilité (9.19.2.3)
	Figure 35 – Exemple de circuit d’essai pour la vérification du vieillissement des composants électroniques (9.20)
	Figure 36 – Préparation de câble pour l’essai (9.9.2.6)
	Figure 37 – Exemple de la tension d’arc et de la forme de la curent obtenuavec le cable pour l’essai
	Figure C.1 – Condition d’essai
	Figure C.2 – Grille
	Figure C.3 – Circuit de grille
	Figure F.1 – Mesure d’écart
	Figure F.2 – Table d'essai d’arc par vibrations avec bornes desserrées
	Figure F.3 – DPDA connecté à la table d’essai d’arc par vibrations pendant l’essai
	Figure IB.1 – Exemples de bornes à trou
	Figure IB.2 – Exemples de bornes à serrage sous tête de vis et bornes à goujon fileté
	Figure IB.3 – Exemples de bornes à plaquette
	Figure IB.4 – Exemples de bornes pour cosses
	Figure IE-1 – Appareil d’essai pour la vérification des valeurs minimales I2t et Ip que le DPDA doit supporter
	Figure J.1 – Echantillons à raccorder
	Figure J.2 – Exemples de bornes sans vis
	Figure K.1 – Exemple de position du thermocouple pour la mesure de l’échauffement
	Figure K.2 – Dimensions des languettes
	Figure K.3 – Dimensions de l'empreinte sphérique du dispositif de verrouillage (voir Figure K.2)
	Figure K.4 – Dimensions de l'empreinte rectangulaire du dispositif de verrouillage (voir Figure K.2)
	Figure K.5 – Dimensions du trou du dispositif de verrouillage
	Figure K.6 – Dimensions des clips
	Figure L.1 – Disposition générale pour l'essai
	Figure L.2 – Exemple de l’utilisation des bornes dans le DPDA
	Figure L.3 – Exemple de l’utilisation des bornes dans le DPDA
	Figure L.4 – Exemple de l’utilisation des bornes dans le DPDA
	Figure L.5 – Exemple de l’utilisation des bornes dans le DPDA
	Figure L.6 – Exemple de l’utilisation des bornes dans le DPDA

	Tableaux
	Tableau 1 – Valeurs limites du temps de fonctionnement pour les DPDA avec Un = 230 V
	Tableau 2 – Valeurs limites du temps de fonctionnement pour les DPDA avec Un = 120 V
	Tableau 3 – Nombre maximal de demi-cycles d’arc autorisés en 0,5 spour les DPDA avec Un = 230 V et 120 V 
	Tableau 4 – Tension assignée de tenue aux chocs en fonction de la tension nominale de l'installation
	Tableau 5 – Marquage et position du marquage 
	Tableau 6 – Conditions normales de fonctionnement en service
	Tableau 7 – Distances d’isolement et lignes de fuite minimales (1 de 2)
	Tableau 8 – Sections des conducteurs de cuivre à connecter pour bornes à vis
	Tableau 9 – Valeurs des échauffements
	Tableau 10 – Liste des essais de type
	Tableau 11 – Conducteurs d'essais en cuivre correspondant aux courants assignés
	Tableau 12 – Diamètres des filetages et couples à appliquer
	Tableau 13 – Forces de traction
	Tableau 14 – Tensions d'essais pour circuits auxiliaires
	Tableau 15 – Tension d’essai pour la vérification de la tenue aux tensions de choc
	Tableau 16 – Tension d'essai en fonction de la tension de choc assignée du DPDA et de l'altitude où est effectué l'essai, pour la vérification de l’aptitude au sectionnement
	Tableau 17 – Essais à effectuer pour vérifier le comportement des DPDA dans des conditions de court-circuit
	Tableau 18 – Valeurs minimales de l2t et lp
	Tableau 19 – Facteurs de puissance pour les essais de court-circuit
	Tableau 20 – Essais déjà abordés par la présente norme 
	Tableau 21 – Essais à réaliser pour la CEM 
	Tableau A.1 – Séquences d’essais pour les DPDA classés selon 4.1.1
	Tableau A.2 – Séquences d’essais pour les DPDA classés selon 4.1.2
	Tableau A.3 – Séquences d’essais pour les DPDA classés selon 4.1.3
	Tableau A.4 – Nombre d’échantillons à soumettre à la procédure d’essai complète
	Tableau A.5 – Nombre d’échantillons pour la procédure d’essai simplifiée
	Tableau ID.1 – Séquences d'essais pendant les inspections de suivi
	Tableau ID.2 – Nombre d'échantillons à mettre à l’essai
	Tableau IE.1 – Indication des diamètres du fil d'argent en fonction des courants assignés et des courants de court-circuit
	Tableau J.1 – Conducteurs raccordables
	Tableau J.2 – Sections des conducteurs en cuivre raccordables aux bornes sans vis
	Tableau J.3 – Forces de traction
	Tableau K.1 – Tableau informatif concernant le code de couleur du clip en relation avec la section du conducteur
	Tableau K.2 – Forces d'essai de surcharge
	Tableau K.3 – Dimensions des languettes
	Tableau K.4 – Dimensions des clips
	Tableau L.1 – Marquage des bornes
	Tableau L.2 – Sections des conducteurs en aluminium pouvant être connectés aux bornes à vis
	Tableau L.3 – Liste des essais selon la matière des conducteurs et des bornes
	Tableau L.4 – Conducteurs raccordables et leur diamètre nominal
	Tableau L.5 – Sections (S) des conducteurs d’essai en aluminium correspondant aux courants assignés
	Tableau L.6 – Longueur du conducteur d'essai
	Tableau L.7 – Dimension des égaliseurs et des barres de connexion
	Tableau L.8 – Courant d’essai en fonction du courant assigné
	Tableau L.9 – Exemple de calcul pour la détermination de l’écart moyen de température D





