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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR –  

 
Part 9-1: Active arc-fault mitigation systems –  

Arc quenching 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 60947-9-1 has been prepared by subcommittee SC121A: Low-
voltage switchgear and controlgear, of IEC technical committee 121: Switchgear and 
controlgear and their assemblies for low voltage. 

The text of this International Standard is based on the following documents: 

FDIS Report on voting 

121A/254/FDIS 121A/266/RVD 

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 
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A list of all parts in the IEC 60947 series, published under the general title Low-voltage 
switchgear and controlgear, can be found on the IEC website. 

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

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 
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INTRODUCTION 

The effects of arc-faults inside an enclosure are more and more taken into consideration, both 
from user safety and time-to-repair points of view. Protection against the effects of internal 
arc-faults can be achieved through passive components (containment) or through active 
components, also known as "active arc-fault mitigation systems". 

Active arc-fault mitigation systems generally use internal arc-fault control devices (IACDs), 
based on the effects of the arc (light, pressure, current or voltage harmonics, etc.), and an 
actuator to eliminate the arc-fault. 

This actuator can be an upstream circuit-breaker, which is tripped to interrupt the fault current, 
or an arc quenching device that will transfer the fault to a dedicated low-impedance circuit, 
before the short-circuit current is interrupted by the upstream short-circuit protective device 
(SCPD). 

The purpose of this document is to set the requirements for arc quenching devices, so that 
the necessary safety is ensured and their performance can be fairly assessed. 

Special requirements for environmental withstand (e.g. ambient temperature, damp heat, 
shock, vibrations) are included, considering the high impact of a malfunction, either unwanted 
operation (creation of a short-circuit) or failure to operate. 

Requirements for internal arc-fault control devices are under development and will be 
published as IEC 60947-9-21. 

Requirements for integration of internal arc-fault mitigation systems in power switchgear and 
controlgear assemblies are under development and will be published as IEC TS 631072. 

 

  

___________ 
1  Under preparation. Stage at the time of publication: IEC/ACD 60947-9-2:2018. 

2  Under preparation. Stage at the time of publication: IEC/PCC 63107:2018. 
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR –  
 

Part 9-1: Active arc-fault mitigation systems –  
Arc quenching devices 

 
 
 

1 Scope 

This part of IEC 60947 covers low-voltage arc quenching devices, hereinafter referred to as 
AQDs, which are intended to eliminate arc-faults in low-voltage assemblies (typically low-
voltage switchgear and controlgear assemblies in accordance with the IEC 61439 series), by 
creating a lower impedance current path, to cause the arcing current to transfer to the new 
current path. This new current path is maintained until a short-circuit protection device (SCPD) 
interrupts the short-circuit current. 

AQDs are installed in low-voltage assemblies, connected to the main circuit, preferably as 
close as possible to all primary power sources. 

Their rated voltage does not exceed 1 000 V AC or 1 500 V DC. 

This document does not cover: 

• sensors intended to detect arc-faults; 

• devices intended to trigger the functioning of the arc quenching device; 

• devices intended to interrupt arc-fault current; 

• special requirements for AQDs for use in explosive atmospheres (e.g. ATEX). 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their 
content constitutes requirements of this document. 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 h + 12 h cycle) 

IEC 60417, Graphical symbols for use on equipment (available at http://www.graphical-
symbols.info/equipment) 

IEC 60947-1:2007, Low-voltage switchgear and controlgear – Part 1: General rules  
IEC 60947-1:2007/AMD1:2010  
IEC 60947-1:2007/AMD2:2014 

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

CISPR 11:2015, Industrial, scientific and medical equipment – Radio-frequency disturbance 
characteristics – Limits and methods of measurement   
CISPR 11:2015/AMD1:2016 
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3 Terms and definitions 

For the purposes of this document, the terms and definitions given in IEC 60947-1:2007, 
IEC 60947-1:2007/AMD1:2010 and IEC 60947-1:2007/AMD2:2014, as well as the following 
apply. 

ISO and IEC maintain terminological databases for use in standardization at the following 
addresses: 

• IEC Electropedia: available at http://www.electropedia.org/ 

• ISO Online browsing platform: available at http://www.iso.org/obp 

3.1  
arc quenching device 
AQD 
device intended to eliminate arc-faults by creating a lower impedance current path in order to 
cause the arcing current to transfer to the new current path 

Note 1 to entry: This note applies to the French language only. 

3.2  
low impedance state 
closed state 
state where the voltage drop across the AQD is below a defined limit 

Note 1 to entry: The limit value is defined in 5.5. 

3.3  
open state 
state of the AQD, before operation or after resetting or re-opening (see Clause 4), in which 
the predetermined dielectric withstand voltage requirements of the main circuit are satisfied 

Note 1 to entry: This definition also covers devices without mechanical contacts, for example semi-conductor 
devices. 

4 Classification 

4.1 According to the number of operations 

4.1.1 Single shot AQD 

4.1.1.1 Not able to be reopened after operating 

AQD that: 

• is designed and intended to operate only once, and needs to be replaced or refurbished 
after operation; 

• cannot be reopened after operation, and therefore needs to be removed or disconnected 
from the equipment before the main circuit can be re-energized. 

4.1.1.2 Able to be reopened after operating 

AQD that: 

• is designed and intended to operate only once, and needs to be replaced or refurbished 
after operation; 

• can be reopened after operation, to allow re-energization of the main circuit before 
replacement. 
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NOTE Re-opening after operation does not provide protection against internal arcs anymore. This function is 
restored only after the device has been replaced. 

4.1.2 Resettable AQD 

AQD that is designed and intended to operate a number of times, as specified by the 
manufacturer. 

4.2 According to the mounting characteristics 

4.2.1 Fixed AQD 

AQD directly mounted and connected in the assembly, so that it is necessary for the operator 
to come into contact with the main circuit conductors to replace it. 

4.2.2 Withdrawable or plug-in AQD 

AQD mounted in a draw-out cradle, or plugged on a fixed base, so that it can be easily 
replaced after operation, or maintained, without the operator coming into contact with the 
main circuit conductors. 

5 Characteristics 

5.1 Rated operational voltage (Ue) 

Subclause 4.3.1.1 of IEC 60947-1:2007 applies. 

5.2 Rated insulation voltage (Ui) 

Subclause 4.3.1.2 of IEC 60947-1:2007 applies. 

5.3 Rated impulse withstand voltage (Uimp) 

Subclause 4.3.1.3 of IEC 60947-1:2007 applies. 

5.4 Rated short-time withstand current (Icw) 

The rated short-time withstand current of an AQD is the RMS value of current that the device 
is able to make and carry without damage for a given duration, under the test conditions 
specified in Clause 9. 

There may be different values of current associated with different durations. 

The duration associated with the rated short-time withstand current shall be at least 0,05 s, 
preferred values being as follows: 

0,05 s - 0,1 s – 0,2 s – 0,3 s – 0,5 s – 1 s 

5.5 Maximum voltage drop in low-impedance state 

Maximum peak value of voltage between the main circuit terminals of the AQD, in the low-
impedance state, when carrying the current corresponding to its rated short-time withstand 
current. This value shall be not greater than 34 V (peak). 

NOTE The value of 34 V (peak) has been defined to ensure proper arc quenching (see Annex A). 
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5.6 Maximum operating time 

Maximum time between receiving the triggering signal and the AQD steadily reaching the low-
impedance state. 

NOTE “Steadily” means that the voltage drop stays below the maximum value stated by the manufacturer (see 
5.5). 

5.7 Number of operating cycles (of a resettable AQD) 

Number of trip-reset cycles assigned by the manufacturer to a resettable AQD and minimum 
interval between two operations. 

5.8 Maximum permissible temperature of the AQD main circuit terminals 

Maximum value of permissible temperature of the AQD main circuit terminals based on the 
material properties (see 8.1). 

6 Product information 

6.1 Nature of information 

Subclause 5.1 of IEC 60947-1:2007, IEC 60947-1:2007/AMD1:2010 and 
IEC 60947-1:2007/AMD2:2014 applies, as far as appropriate for a particular design. 

6.2 Marking 

An AQD shall be marked in a durable manner; data to be provided and corresponding 
locations are given in Table 1. 
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Table 1 – Product information 

Item Information Marking 
location 

1 Manufacturer’s name or trademark Marked 
2 Type designation or catalogue reference Marked 
3 IEC 60947-9-1, if the manufacturer claims compliance with the standard Marked 

4 Rated operational voltage(s) Ue Marked 

5 Rated impulse withstand voltage (Uimp) Marked 

6 Value (or range) of the rated frequency (for example 50 Hz), and/or the indication 
"direct current", or the symbol  (IEC 60417-5031:2002) 

Marked 

7 Rated short-time withstand current (Icw), and associated duration(s) Marked 

8 Rated control circuit voltage (Us), if applicable Marked 

9 
Instructions for integrating the AQD in the arc-fault mitigation system, including the 
characteristics of the triggering signal (e.g. voltage, frequency, current, duration), and 
max cable or optic fibre length 

Literature 

10 Maximum operating time Literature 
11 Maximum voltage drop in the low-impedance state Literature 

12 Maximum number of operating cycles, and minimum interval between two operations, 
for resettable devices 

Literature 

13 Rated insulation voltage (Ui), if higher than the rated operational voltage Literature 

14 Pollution degree if other than 3 Literature 
15 Value of tightening torque for the terminals, if applicable Literature 

16 Instructions for installation with regard to withstanding prospective short-circuit 
current and minimizing arc-quenching circuit impedance 

Literature 

17 Maximum permissible temperature of the AQD main circuit terminals Literature 
Key 
Marked marked externally on the AQD and visible with the AQD compartment door open 
Literature provided in the manufacturer’s literature 

 

6.3 Instructions for installation, operation, maintenance, decommissioning and 
dismantling 

Subclause 5.3 of IEC 60947-1:2007 and IEC 60947-1:2007/AMD2:2014 applies with the 
following addition: 

Additional information for the decommissioning and dismantling of the AQD shall be provided 
to the user in case of a foreseeable hazardous condition, for example due to stored energy or 
hazardous substances. 

7 Normal service, mounting and transport conditions 

Clause 6 of IEC 60947-1:2007 and IEC 60947-1:2007/AMD2:2014 applies, except that the 
device shall be able to operate up to an ambient temperature of 70 °C. 

NOTE The ambient temperature is that existing in the vicinity of the AQD and not the ambient temperature around 
the assembly. 

8 Constructional and performance requirements 

8.1 Constructional requirements 

Subclause 7.1 of IEC 60947-1:2007, IEC 60947-1:2007/AMD1:2010 and 
IEC 60947-1:2007/AMD2:2014 applies with the following additions: 
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