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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
LOW-VOLTAGE ELECTRICAL INSTALLATIONS –  

 
Part 4-43: Protection for safety – Protection against overcurrent 

 
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. 

IEC 60364-4-43 has been prepared by IEC technical committee 64: Electrical installations and 
protection against electric shock. It is an International Standard. 

This fourth edition cancels and replaces the third edition published in 2008. This edition 
constitutes a technical revision.  

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) the standard has been restructured, see Table 1 (Correspondence between 
IEC 60364‑4‑43:2008 and this document) below; 

b) the measure "automatic disconnection of supply" has been designated as the preferred 
measure for protection against overcurrent; 

c) all measures except the measure "automatic disconnection of supply" have been transferred 
into new normative annexes to indicate that these measures are usable in certain 
applications and under certain restricted conditions only (see Annex A, Annex B and 
Annex E); 
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d) a new clause "Terms and definitions" has been added; 
e) new requirements have been added for the protection of the neutral or mid-point conductor 

(with and without triplen harmonics). 

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

Draft Report on voting 

64/2591/FDIS 64/2618/RVD 

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

The language used for the development of this International Standard is English. 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

A list of all parts in the IEC 60364 series, published under the general title Low-voltage electrical 
installations, can be found on the IEC website. 

The reader's attention is drawn to the fact that Annex F lists all of the "in-some-country" clauses 
on differing practices of a less permanent nature relating to the subject of this document. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under 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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Correspondence between IEC 60364-4-43:2008 and this document  

Table 1 provides a list of contents of both the previous edition and the current edition of 
IEC 60364-4-43, indicating the new structure of the standard. 

Table 1 also indicates which clauses of IEC 60364-4-43:2008 have been transferred to 
IEC 60364-5-53:2019. 

Table 1 – Correspondence between IEC 60364-4-43:2008 and this document  

IEC 60364-4-43:2008 IEC 60364-4-43:2023 

Low-voltage electrical installations –  
Part 4-43: Protection for safety – Protection 

against overcurrent  

Low-voltage electrical installations –  
Part 4-43: Protection for safety – Protection 

against overcurrent 

43 Protection against overcurrent 430 Protection against overcurrent 

430.1 Scope 430.1 Scope 

430.2 Normative references 430.2 Normative references 

  430.3 Terms and definitions 

430.3 General requirements 430.4 General requirements 

431 Requirements according to the nature of the 
circuits 

431 Protection against overcurrent by automatic 
disconnection of supply 

431.1 Protection of line conductors 431.1 Protection of line conductors 

431.2 Protection of the neutral conductor 431.2 Protection of neutral or mid-point conductor 

431.3 Disconnection and reconnection of the neutral 
conductor in multi-phase systems 

 Deleted 

Covered by product standards and 530.4.2 

432 Nature of protective devices 431.3 Protection against overcurrent 

Partly covered by Clause 533 

432.1 Devices providing protection against both 
overload current and short-circuit current 

431.3.1 Protection against both overload current 
and short-circuit current 

432.2 Devices ensuring protection against overload 
current only 

431.3.2 Protection against overload current only 

432.3 Devices ensuring protection against 
short‑circuit current only 

431.3.3 Protection against short-circuit current only 

432.4 Characteristics of protective devices  Deleted 

Covered by Clause 533 

433 Protection against overload current 431.4 Protection against overload current 

433.1 Coordination between conductors and 
overload protective devices 

431.4.2 Coordination between conductors and 
overload protective devices 

    

433.2 Position of devices for overload protection  Deleted 

Covered by 533.4.2 

433.3 Omission of devices for protection against 
overload 

Annex A Protection against overcurrent by other 
means, Clause A.2 Protection against overload 

except 433.3.2.1 which was initially transferred to 
IEC 60364-5-53:2019, 533.4.2.4 but was then 
deleted at CDV stage from IEC 60364-5-53:2019 

433.4 Overload protection of conductors in parallel 431.4.3 Protection against overload current of 
conductors connected in parallel 

434 Protection against short-circuit currents 431.5 Protection against short-circuit currents 

434.1 Determination of prospective short-circuit 
currents 

431.5.2 Determination of prospective short-circuit 
currents 
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IEC 60364-4-43:2008 IEC 60364-4-43:2023 

Low-voltage electrical installations –  
Part 4-43: Protection for safety – Protection 

against overcurrent  

Low-voltage electrical installations –  
Part 4-43: Protection for safety – Protection 

against overcurrent 

434.2 Position of devices for short-circuit protection  Deleted 

Covered by 533.4.3 

434.3 Omission of devices for protection against 
short-circuit 

Annex A Protection against overcurrent by other 
means, Clause A.3 Protection against short-circuits 

434.4 Short-circuit protection of conductors in 
parallel 

431.5.3 Protection against short-circuit current of 
conductors connected in parallel 

434.5 Characteristics of short-circuit protective 
devices 

431.5.4 Requirements for protection against short-
circuit current 

435 Coordination of overload and short-circuit 
protection 

431.6 Coordination of protection against overload 
current and protection against short-circuit 
current 

435.1 Protection afforded by one device 431.6.1 Protection afforded by one device 

435.2 Protection afforded by separate devices 431.6.2 Protection afforded by separate devices 

  431.6.3 Coordination for selectivity and combined 
short-circuit protection 

  Annex A (normative) Protection against overcurrent by 
other means 

436 Limitation of overcurrent by characteristics of 
supply 

Annex B (normative) Protection against overcurrent by 
limitation of the characteristics of supply 

Annex A (informative) Protection of conductors in 
parallel against overcurrent. 

Annex C (informative) Protection of conductors in 
parallel against overcurrent 

Annex B (informative) Conditions 1 and 2 of 433.1  Deleted 

Covered by Figure 1 in 431.4.2 

Annex C (informative) Position or omission of devices 
for overload protection 

 Moved to IEC 60364-5-53:2019, Annex A 
(Position of devices for overload protection) 

Annex D (informative) Position or omission of devices 
for short-circuit protection 

 Moved to IEC 60364-5-53:2019, Annex B 
(Position of devices for short-circuit 
protection) 

 Annex D (informative) Design current 

 Annex E (normative) Cases where automatic 
disconnection of supply for protection against 
overcurrent can cause an increased risk 

Annex E (informative) List of notes concerning certain 
countries 

Annex F (informative) List of notes concerning certain 
countries 
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LOW-VOLTAGE ELECTRICAL INSTALLATIONS –  
 

Part 4-43: Protection for safety – Protection against overcurrent 
 
 
 

430 Protection against overcurrent 

430.1 Scope 

This part of IEC 60364 provides requirements for: 

– protection of live conductors, PEN conductors, PEM conductors, and PEL conductors 
against the harmful effects caused by overcurrent; 

– coordination of measures for protection against overcurrent. 

NOTE 1 The requirements of this document do not take account of external influences. 

NOTE 2 Protection of conductors according to this document does not necessarily protect the equipment 
connected to the conductors. 

NOTE 3 Flexible cables connecting equipment by plugs and socket-outlet to fixed installations are not part of 
the scope of this document and for this reason are not necessarily protected against the harmful effects caused 
by overcurrent. 

430.2 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 60364-5-52:2009, Low-voltage electrical installations – Part 5-52: Selection and erection 
of electrical equipment – Wiring systems 

430.3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

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

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

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

430.3.1  
overcurrent 
electric current the value of which exceeds a specified limiting value  

Note 1 to entry: For conductors, the specified limiting value is equal to the current-carrying capacity. 

Note 2 to entry: An overcurrent is an overload current or a short-circuit current. 

[SOURCE: IEC 60050-151:2001, 151-15-28, modified – The Notes to entry have been added.] 
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430.3.2  
overload current  
<of an electric circuit> overcurrent occurring in an electric circuit, which is not caused by a 
short-circuit or an earth fault 

[SOURCE: IEC 60050-826:2022, 826-11-15] 

430.3.3  
short-circuit current 
electric current in a given short-circuit 

[SOURCE: IEC 60050-195:2021, 195-05-18] 

430.3.4  
short-circuit 
accidental or intentional conductive path between two or more conductive parts forcing the 
electric potential differences between these conductive parts to be equal to or close to zero 

[SOURCE: IEC 60050-151:2001, 151-12-04] 

430.3.5  
overload 
operating conditions in an electrically undamaged circuit, which cause an overcurrent 

[SOURCE: IEC 60050-441:1984, 441-11-08] 

430.3.6  
design current  
<of an electric circuit> electric current intended to be carried by an electric circuit in normal 
operation 

[SOURCE: IEC 60050-826:2022, 826-11-10] 

430.3.7  
rated conditional short-circuit current 
Icc 
value of prospective short-circuit current, declared by the busbar trunking or powertrack system 
manufacturer, that can be withstood for the disconnection time of the overcurrent protective 
device under specified conditions 

[SOURCE: IEC 61439-1:2020, 3.8.10.4, modified – The definition has been adapted to busbar 
trunking or powertrack system.] 

430.3.8  
combined short-circuit protection 
coordination of two overcurrent protective devices in series, capable of breaking short-circuit 
currents higher than the breaking capacity of one of the devices alone  

430.3.9  
diversity 
prospective simultaneous demand of a group of electrical loads. 

[SOURCE: IEC 60364-1:—, 1.3.1] 
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430.4 General requirements 

Electric circuits shall be protected so as to eliminate the harmful effects caused by 
overcurrent in live conductors, PEN conductors, PEM conductors, and PEL conductors. 

This protection shall be achieved by the use of a protective device to disconnect any 
overcurrent in the circuit conductors in accordance with Clause 431. 

However, in certain cases, where automatic disconnection of the supply can be inappropriate, 
protection may be achieved by other means as given in Annex A or by limitation of overcurrent 
by the characteristics of supply as given in Annex B. In those cases where automatic 
disconnection of supply can cause a danger or an increased risk, Annex E applies. 

NOTE 1 Disconnection does not mean isolation in this document. 

NOTE 2 Harmful effects include: thermal or mechanical effects detrimental to insulation, joints, terminations or 
material surrounding the conductors. 

NOTE 3 Conductors protected against overload in accordance with 431.4 are considered to be protected also 
against faults likely to cause short-circuit currents of a magnitude similar to overload currents. 

431  Protection against overcurrent by automatic disconnection of supply 

431.1 Protection of line conductors 

431.1.1 Detection of overcurrent shall be provided for all line conductors, except 
where 431.1.2 applies. It shall cause the disconnection of the conductor in which the 
overcurrent is detected but not necessarily the disconnection of the other live conductors. 

If disconnection of a single phase can cause danger, for example in the case of a 
three-phase motor, appropriate precautions shall be taken. 

431.1.2 Detection of overcurrent is not required for a PEL conductor in DC circuits. 

431.2 Protection of neutral or mid-point conductor 

431.2.1 AC circuits without triplen harmonics and DC circuits  

NOTE 1 AC circuits with triplen harmonics THDi3n < 5 % are considered to be AC circuits without triplen harmonics. 

Where the cross-sectional area (CSA) of the neutral or mid-point conductor is at least equivalent 
to that of the line conductors, and the current in the neutral or mid-point conductor is 
expected not to exceed the value in the line conductors, it is not necessary to provide overload 
current detection for the neutral or mid-point conductor or a disconnecting device for that 
conductor, except for IT systems where 431.2.2 applies. 

Where the CSA of the neutral or mid-point conductor is at least equivalent to that of the line 
conductors, and the current of the neutral or mid-point conductor is expected to exceed the 
value of the line conductors, it is necessary to provide overload current detection for the neutral 
or the mid-point conductor appropriate to the cross-sectional area of that conductor; this 
detection shall cause the disconnection of the line conductors, but not necessarily of the neutral 
or the mid-point conductor.  

Where the CSA of the neutral or mid-point conductor is less than that of the line conductors, 
a detection of overload current in the neutral or mid-point conductor shall be provided, causing 
disconnection of the line conductors, but not necessarily of the neutral or mid-point conductor. 
In the case where the conductors are of the same material the detection of the current in the 
neutral conductor should follow the following equation: 
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where 
IN  is the detection setting current for the neutral conductor or the mid-point conductor; 

IZ  is the current-carrying capacity of the line conductors in the circuit;  

SN  is the CSA of the neutral conductor or the mid-point conductor; 

SL is the CSA of the line conductor. 

NOTE 2 The formula is based on the assumption that the power loss in the neutral conductor will not be 
greater than the power loss in the line conductor when loaded with a current corresponding to the current-carrying 
capacity for the cable as given in IEC 60364-5-52. 

The neutral or mid-point conductor shall be protected against short-circuit currents. This 
protection may be achieved by the overcurrent protective devices in the line conductors. In 
that case it is not necessary to provide short-circuit current detection for the neutral or mid-
point conductor or a disconnecting device for that conductor. Except for disconnection, the 
requirements for a neutral conductor apply to a PEN conductor in AC systems, and the 
requirements for a mid-point conductor apply to a PEM conductor in DC systems. 

431.2.2 Additional requirements for IT systems 

Where the neutral conductor is distributed, one of the following measures shall be provided: 

– overcurrent detection for the neutral conductor of every circuit, causing disconnection of 
all live conductors of the corresponding circuit;  

– the neutral conductor is effectively protected against overcurrent by a protective device 
placed on the supply side; 

– the circuit is protected by a residual current operated protective device with a rated 
residual operating current not exceeding 0,2 times the current-carrying capacity of the 
corresponding neutral conductor. This device shall disconnect all the live conductors of 
the corresponding circuit. The device shall have sufficient breaking capacity for all 
poles. 

Where a circuit in an IT DC system includes a mid-point conductor, overcurrent detection 
shall be provided for the mid-point conductor, causing the disconnection of all the live 
conductors of the corresponding circuit, including the mid-point conductor. 

431.2.3 AC system with triplen harmonics 

Where a neutral conductor carries triplen harmonics, the following applies: 

a) where the harmonic content of the line currents is such that the current in the neutral 
conductor is expected to cause the conductor temperature to exceed the maximum allowed 
conductor temperature of the cable, the neutral conductor shall be provided with means for 
overload detection causing disconnection of the line conductors but not necessarily the 
neutral conductor, or 

b) the CSA of the conductors shall be selected by using a reduction factor for the current- 
carrying capacity as provided in IEC 60364-5-52.  

NOTE In case of b), the protection of the neutral conductor is ensured by the protection of the line conductors 
according to 431.4.1. 
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431.3 Protection against overcurrent  

431.3.1 Protection against both overload current and short-circuit current  

Except where the circuit is protected according to 431.3.2 or 431.3.3, protection against both 
overload and short-circuit current shall be provided.  

431.3.2 Protection against overload current only   

Where protection against overcurrent by automatic disconnection of the supply is provided only 
in case of overload, protection against short-circuit current shall be achieved by other means 
as specified in Clause A.3 or Annex B. 

Devices for protection against overload current shall comply with the requirements of 431.4. 

431.3.3 Protection against short-circuit current only 

Where protection against overcurrent by automatic disconnection of the supply is provided only 
in case of short-circuit, protection against overload current shall be achieved by other means 
as specified in Clause A.2 or Annex B. 

Devices for protection against short-circuit current shall comply with the requirements of 431.5. 

431.4 Protection against overload current  

431.4.1 General  

Conductors shall be protected by an overcurrent protective device that disconnects overload 
currents in the conductors before such currents cause detrimental effects on the conductors or 
their insulation. 

431.4.2 Coordination between conductors and overload protective devices   

Protection against overload currents is provided if the following two conditions are satisfied:  

  B n ZI I I≤ ≤  (2) 

  2 Z1 45I , I≤ ×  (3) 

 

where: 
IB is the design current for that circuit (see Annex D); 

IZ is the continuous current-carrying capacity of the conductor system;   

In is the rated current of the protective device; 

NOTE 1 For adjustable protective devices, the rated current In is the current setting selected.  

I2  is the current ensuring effective operation in the conventional time of the protective device.  

For conductor systems comprising insulated conductors or cables, the current-carrying capacity 
shall be determined in accordance with IEC 60364-5-52:2009, Clause 523. For conductor 
systems not covered by IEC 60364-5-52:2009, Clause 523, such as busbar trunking systems 
and power track systems, information on current-carrying capacities shall be obtained from the 
manufacturer. 

The current I2 ensuring effective operation of the protective device shall be obtained from the 
manufacturer.  
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It is possible that the requirement given by Formula (3) will not ensure protection in certain 
cases, for example where sustained overcurrents less than I2 occur. In such cases, 
consideration should be given to the selection of a wiring system with a higher current-carrying 
capacity. 

NOTE 2 The current ensuring effective operation in the conventional time of protective devices is also symbolized 
It or If according to some product standards. Both It and If are multiples of In.  

NOTE 3 Refer to Annex D for information on IB.  

Figure 1 illustrates the different currents considered.  

 

Figure 1 – Coordination between conductor and protective device (conditions 1 and 2) 

431.4.3 Protection against overload current of conductors connected in parallel 

431.4.3.1 General 

Where a single protective device protects several conductors in parallel, there shall be no 
branch circuits or devices for isolation or switching in the parallel conductors.  

This Subclause 431.4.3 does not preclude the use of ring final circuits with or without spur 
connections. 

NOTE 1 A ring final circuit is a final circuit where both ends of the circuit are connected to a single point of supply. 

NOTE 2 Annex C, Clause C.2 provides further information on protection against overload current of conductors 
connected in parallel. 

431.4.3.2 Equal current sharing between parallel conductors  

Where a single device protects conductors in parallel sharing currents equally, and having the 
same current-carrying capacities, the value of IZ to be used in 431.4.2 is the sum of the current-
carrying capacity of each conductor.  

It is deemed that current sharing is equal if the requirements of IEC 60364-5-52:2009, 523.7 a) 
are satisfied. 
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431.4.3.3 Unequal current sharing between parallel conductors  

Where currents in the parallel conductors per phase are unequal, protection against overload 
in accordance with 431.4.3 shall be provided individually for each conductor.  

It is deemed that current sharing is unequal if the requirements of IEC 60364-5-52:2009, 523.7 
a) are not complied with. 

NOTE Guidance on the protection against overload currents of the conductors in parallel is given in Annex C, 
Clause C.2. 

431.5 Protection against short-circuit currents  

431.5.1 General  

Conductors of a circuit shall be protected against the effect of short-circuit currents by one or 
more overcurrent protective devices, for all supply configurations relevant for that circuit.  

NOTE 1 The requirements for the position of the protective device are provided in IEC 60364-5-53:2019, 533.4.3.  

NOTE 2 The reduction of the short-circuit withstands capacity (k2S2) of the conductor anywhere along a circuit has 
an impact on the selection and erection of short-circuit protective devices.  

NOTE 3 Subclause 431.5 only considers the case of short-circuit between conductors belonging to the same circuit. 

431.5.2 Determination of prospective short-circuit currents  

For all configurations of the power sources, the maximum and the minimum prospective short-
circuit currents at every relevant point of the installation shall be determined.  

The data needed for the determination of the prospective short-circuit currents at the relevant 
point of the installation should be obtained by calculation, relevant measurements or by enquiry.  

NOTE 1 For installations connected to a distribution network, the data on prospective short-circuit currents provided 
by the distribution network at the point of connection can be obtained by enquiry to the distribution system operator. 

NOTE 2 For installations with internal power sources, the data on prospective short-circuit currents provided by the 
power sources can be obtained by enquiry to the respective power source manufacturers.  

NOTE 3 IEC 60909-0 provides examples of calculation methods for short-circuit currents in AC 3-phase systems. 

431.5.3 Protection against short-circuit current of conductors connected in parallel  

Conductors in parallel shall be protected against the effects of short-circuit currents regardless 
of whether they are protected by a single protective device or by one or more protective devices 
for each conductor.   

The protection shall be ensured for the most onerous location of the short-circuit, and that short-
circuit can be fed from both ends of a parallel connected conductor. 

If protection by a single overcurrent protective device is not effective, then one or more of the 
following measures shall be taken: 

a) the wiring system shall be protected against short-circuit by other means according to 
Clause A.3;  

b) for two conductors in parallel, a short-circuit protective device shall be provided at the supply 
side of each parallel conductor; 

c) for more than two conductors in parallel, protection against short-circuit shall be provided 
for each conductor.  

Guidance for b) and c) is given in Annex C, Clause C.3.  
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431.5.4 Requirements for protection against short-circuit current  

431.5.4.1 General  

The short-circuit protective device, alone or in combination with an overcurrent protective 
device on the supply side in accordance with 431.6.3.2, shall be capable of breaking the 
maximum prospective short-circuit current in the circuit. 

431.5.4.2 Protection against short-circuit current for cables and insulated 
conductors 

For cables and insulated conductors, all current caused by a short-circuit occurring at any point 
of the circuit shall be interrupted in a time not exceeding that which brings the insulation of the 
conductors to the permitted limit temperature. 

For short-circuit durations < 0,1 s the let-through energy of the protective device shall be equal 
to or less than the energy (k2S2) that can be withstood by the cable or by the insulated 
conductor.  

For short-circuit durations ≤ 5 s, the time t, in which a given short-circuit current will raise the 
temperature of the insulation of the conductors from the highest permissible value in normal 
duty to the limit value, may be calculated by using Formula (4): 

 
2k St

I
× =  

 
 (4) 

 

where 
t is the time expressed in s; 

S is the CSA, expressed in mm2; 
I is the effective short-circuit current, expressed in A, expressed as an RMS value; 

k is a factor, expressed in A s½ mm−2, taking into account the resistivity, temperature 
coefficient and volumetric heat capacity of the conductor material, and the appropriate initial 
and final temperatures. For common conductor insulation, the values of k for conductors are 
shown in Table 2. 
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Table 2 – Values of k for conductors 

Property or 
condition 

Type of conductor insulation 

PVC PVC EPR Rubber 60 °C Mineral 

Thermoplastic 
70 °C 

Thermoplastic 
90 °C 

XLPE 
Thermosetting 

Thermosetting PVC 
sheathed 

Bare 
unsheathed 

Conductor cross-
sectional area mm2 ≤ 300 > 300 ≤ 300 > 300     

Initial 
temperature °C 70 90 90 60 70 105 

Short-circuit 
maximum 
temperature 
limit °C 

160 140 160 140 250 200 160 250 

Conductor material:         

k value for Copper  115 103 100 86 143 141 115 135 to 115a 

k value for 
Aluminum  76 68 66 57 94 93 - - 

k value for Tin-
soldered joints in 
copper conductors 

115 - - - - - - - 

 

NOTE 1 Other values of k are under consideration for:  

–  small conductors (particularly for cross-sectional areas less than 10 mm2);  

–  other types of joints in conductors;  

–  bare conductors.  

NOTE 2 The nominal current of the short-circuit protective device can be greater than the current-carrying capacity 
of the cable.  

NOTE 3 The above factors are based on IEC 60724.  

NOTE 4 See IEC 60364-5-54:2011, Annex A for the calculation method of factor k. 

a This value shall be used for bare cables exposed to touch.  

 

431.5.4.3 Protection against short-circuit current for busbar trunking system and 
powertrack system 

For protection against short-circuit of busbar trunking systems, one of the following 
requirements apply: 

a) For busbar trunking or powertrack systems where the manufacturer specifies a specific 
overcurrent protective device, the rated conditional short-circuit current (ICC) of the busbar 
trunking or powertrack system shall not be less than the prospective short-circuit current 
(ISC).  

b) For non-current limiting protective devices,  
1) Where the manufacturer does not specify that the prospective short-circuit current (ISC) 

may exceed the rated short time withstand current (ICW) the following applies: 

– the rated peak withstand current, (Ipk) of the busbar trunking or powertrack system 
shall not be less than the maximum peak value of the prospective short-circuit current 
(Ip), and  

– the rated short time withstand current, (ICW) of the busbar trunking or powertrack 
system shall not be less than the prospective short-circuit current (ISC), and 
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– the disconnection time (tk) of the overcurrent protective device shall not exceed the 
time defined for the rated short time withstand current of the busbar trunking or 
powertrack system (tCW). 

2) Where the manufacturer specifies that ISC may exceed ICW the following applies:  

– the rated peak withstand current (Ipk) of the busbar trunking or powertrack system 
shall not be less than the maximum peak value of the prospective short-circuit current 
(Ip), and  

– the square of the short-circuit current multiplied by the disconnection time shall be 
less than or equal to the square of the rated short time withstand current (ICW) 
multiplied by the time defined for the rated short time withstand current of the busbar 
trunking or powertrack system (tCW): I2

SC tk ≤ I2
CW tCW.  

c) For current limiting protective devices,  
– the let-through current of the protective devices shall not exceed the rated peak 

withstand current (Ipk) of the busbar trunking system or powertrack system, and  

– the let-through energy of the protective device shall not exceed the maximum withstand 
energy of the busbar trunking or powertrack system, i.e.: I2t let-through ≤ I2

CW tCW. 

431.6 Coordination of protection against overload current and protection against 
short-circuit current  

431.6.1 Protection afforded by one device  

A protective device providing protection against overload and short-circuit currents shall fulfil 
the applicable requirements of 431.4 and 431.5. 

431.6.2 Protection afforded by separate devices 

The requirements of 431.4 and 431.5 apply to the overload protective device and the short-
circuit protective device, respectively.  

The characteristics of the devices shall be coordinated such that the let-through energy or let-
through current by the short-circuit protective device or both do not exceed that which can be 
withstood without damage by the overload protective device.  

NOTE This requirement does not exclude the type of coordination specified in IEC 60947-4-1. 

431.6.3 Coordination for selectivity and combined short-circuit protection  

431.6.3.1 Selectivity  

Selectivity is characterized by the higher availability of the power supply throughout the 
installation and by limiting the outage due to a fault or an overload to the considered circuit 
only.  

Consideration shall be given to the need for selectivity. A common loss of multiple circuits can 
lead to unacceptable consequences, for example for persons or production processes.  

The characteristics of the protective devices shall be coordinated, considering the ranges of 
prospective overcurrent, in order to achieve the desired level of selectivity, see 
IEC 60364-5-53:2019, 535.1.  

NOTE Information on the selection of protective devices for the purpose of selectivity can be obtained from the 
manufacturer. 
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431.6.3.2 Combined short-circuit protection  

Where a short-circuit protective device has a breaking capacity lower than the maximum 
prospective short-circuit current at its point of installation (see 431.5.4.1):  

– the device shall be coordinated with an overcurrent protective device on the supply side 
having a breaking capacity not less than the maximum prospective short-circuit current at 
its point of installation; and  

– the characteristics of the two devices shall be coordinated so that energy let-through by the 
combination does not exceed that which can be withstood without damage by the device on 
the load side in accordance with the manufacturer’s instructions.  

See also IEC 60364-5-53:2019, 535.5.  

NOTE In IEC 60947-2, IEC 60898-1, and IEC 61009-1 the term "back-up" is still used for combined short-circuit 
protection. 
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Annex A 
(normative) 

 
Protection against overcurrent by other means  

A.1 General 

The measures given in this Annex A are intended to be applied where automatic disconnection 
of the supply is inappropriate. These measures shall not be applied in installations situated in 
locations presenting a fire risk or risk of explosion or where the requirements for special 
installations and locations specify different conditions. 

A.2 Protection against overload  

A final circuit, supplying a fixed connected single load, may be considered to be protected 
against overload currents provided: 

– the characteristics of the supplied load is such that no overload current is likely to occur, 
taking into account all operating conditions, and  

– the circuit does not include a socket-outlet, and  
– the circuit is protected against short-circuit currents in accordance with 431.5 or Clause A.3.  

A.3 Protection against short-circuits  

A circuit may be considered to be protected against short-circuit current provided its wiring 
system is selected and erected to be inherently short-circuit and earth fault proof. 

NOTE Ways to achieve inherently short-circuit and earth fault proof installations are the subject of IEC 60364-552. 
An example of such ways can be by reinforcing the protection of the wiring against external influences. 

Examples where the use of this method may be applicable are conductors connecting:  

– generators, 
– transformers, 
– rectifiers, 
– accumulator batteries 

to the associated distribution boards.  
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Annex B 
(normative) 

 
Protection against overcurrent by limitation 

of the characteristics of supply  

Conductors are considered to be protected against overload and short-circuit currents where 
they are supplied from a source incapable of supplying a current exceeding the current-carrying 
capacity of the conductors. 

EXAMPLE Such sources can be some types of: bell transformers, welding transformers, thermoelectric generating 
sets, uninterruptible power system. 

NOTE The detection of short-circuit currents and switching-off these currents can be necessary for reasons other 
than the protection of conductors against overcurrent. 
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