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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
_____________ 

 
PROTECTION AGAINST LIGHTNING –  

 
Part 3: Physical damage to structures and life hazard 

 
 

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 f ields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specif ications, 
Technical Reports, Publicly Available Specif ications (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. W hile 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 certif ication 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 certif ication bodies. 

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

7) No liabil ity 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 62305-3 has been prepared by IEC technical committee 81: 
Lightning protection. 

This second edition cancels and replaces the first edition, published in 2006, and constitutes 
a technical revision. 

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

1) Minimum thicknesses of metal sheets or metal pipes given in Table 3 for air-termination 
systems are assumed as not able to prevent hot-spot problems. 

2) Steel with electro-deposited copper is introduced as material suitable for LPS. 
3) Some cross-sectional areas of LPS conductors were slightly modified. 
4) For bonding purposes, isolating spark gaps are used for metal installations and SPD for 

internal systems. 
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5) Two methods – simplified and detailed – are provided for evaluation of separation 
distance. 

6) Protection measures against injuries of living beings due to electric shock are considered 
also inside the structure. 

7) Improved information for LPS in the case of structures with a risk of explosion are given in 
Annex D (normative). 

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

FDIS Report on voting 

81/372/FDIS 81/382/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, as closely as possible, in accordance with the ISO/IEC 
Directives, Part 2. 

A list of all the parts in the IEC 62305 series, under the general title Protection against 
lightning, can be found on the IEC website.  

s
ai
nf

o
r
ma
c
io

 n
aw

il
i.
 s

r
u
l
i 

t
eq
s
t
is

 s
an
ax

av
ad

 S
ei
Zi
ne
T
 s

t
an
d
ar

t
i.


	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Lightning protection system (LPS)
	4.1 Class of LPS
	4.2 Design of the LPS
	4.3 Continuity of steelwork in reinforced concrete structures

	5 External lightning protection system
	5.1 General
	5.2 Air-termination systems
	5.3 Down-conductor systems
	5.4 Earth-termination system
	5.5 Components
	5.6 Materials and dimensions

	6 Internal lightning protection system
	6.1 General
	6.2 Lightning equipotential bonding
	6.3 Electrical insulation of the external LPS

	7 Maintenance and inspection of an LPS
	7.1 General
	7.2 Application of inspections
	7.3 Order of inspections
	7.4 Maintenance

	8 Protection measures against injury to living beings due to touch and step voltages
	8.1 Protection measures against touch voltages
	8.2 Protection measures against step voltages

	Annex A (normative) Positioning the air-termination system
	Annex B (normative) Minimum cross-section of the entering cable screen in order to avoid dangerous sparking
	Annex C (informative) Evaluation of the separation distance s
	Annex D (normative) Additional information for LPS in the case of structures with a risk of explosion
	Annex E (informative) Guidelines for the design, construction, maintenance and inspection of lightning protection systems
	Bibliography
	Figures
	Figure 1 – Protection angle corresponding to the class of LPS
	Figure 2€– Loop in a down-conductor
	Figure 3 – Minimum length l1 of each earth electrode according to the class of LPS
	Figure€A.1€– Volume protected by a vertical air-termination rod
	Figure€A.2€– Volume protected by a vertical air-termination rod
	Figure€A.3€– Volume protected by a wire air-termination system
	Figure A.4 – Volume protected by isolated wires combined in a mesh according to the protection angle method and rolling sphere method
	Figure A.5 – Volume protected by non-isolated wires combined in a mesh according to the mesh method and the protection angle method
	Figure€A.6€– Design of an air-termination system according to the rolling sphere method
	Figure C.1 – Values of coefficient kc in the case of a wire air-termination system
	Figure C.2 – Values of coefficient kc in the case of multiple down-conductors system
	Figure C.3 – Values of coefficient kc in the case of a sloped roof with air-termination on the ridge
	Figure C.4 – Examples of calculation of the separation distance in the case of multiple down-conductors with an interconnecting ring of the down-conductors at each level
	Figure C.5 – Values of coefficient kc in the case of a meshed air-termination system, with a multiple down-conductors system
	Figure E.1 – LPS design flow diagram
	Figure E.2 – LPS design for a cantilevered part of a structure
	Figure E.3 – Measuring the overall electrical resistance
	Figure E.4 – Equipotential bonding in a structure with a steel reinforcement
	Figure E.5 – Typical methods of joining reinforcing rods in concrete (where permitted)
	Figure E.6 – Example of clamps used as jointsbetween reinforcing rods and conductors
	Figure E.7 – Examples for connection points to the reinforcementin a reinforced concrete wall
	Figure E.8 – Use of metallic facade as natural down-conductor system and connection of facade supports
	Figure E.9 – Connection of the continuous strip windows to a metal facade covering
	Figure E.10 – Internal down-conductors in industrial structures
	Figure E.11 – Installation of bonding conductors in reinforced concrete structuresand flexible bonds between two reinforced concrete parts
	Figure E.12 – Protection angle method air-termination design for different heights according to Table 2
	Figure E.13 – Isolated external LPS using two isolated air-termination mastsdesigned according to the protection angle air-termination design method
	Figure E.14 – Isolated external LPS using two isolated air-termination masts,interconnected by horizontal catenary wire
	Figure E.15 – Example of design of an air-terminationof a non-isolated LPS by air-termination rods
	Figure E.16 – Example of design of an air-termination of a non isolated LPS by a horizontal wire according to the protection angle air-termination design method
	Figure E.17 – Protected volume of an air- termination rod on a sloped surfaceusing the protection angle design method
	Figure E.18 – Design of an LPS air-termination conductor network on a structure with complicated shape
	Figure E.19 – Design of an LPS air-termination according to the protection angle method, mesh method and general arrangement of air-termination elements
	Figure E.20 – Space protected by two parallel air-termination horizontal wires or two air-termination rods (r > ht)
	Figure E.21 – Three examples of design of non-isolated LPS air-terminationaccording to the mesh method air-termination design
	Figure E.22 – Four examples of details of an LPS on a structure with sloped tiled roofs
	Figure E.23 – Air-termination and visually concealed conductors for buildings less than 20 m high, with sloping roofs
	Figure E.24 – Construction of an LPS using natural components on the roof of the structure
	Figure E.25 – Positioning of the external LPS on a structure made of isolating material e.g. wood or bricks with a height up to 60 m with flat roof and with roof fixtures
	Figure E.26 – Construction of air-termination network on a roof with conductive covering where puncturing of the covering is not acceptable
	Figure E.27 – Construction of external LPS on a structure of steel-reinforcedconcrete using the reinforcement of the outer walls as natural components
	Figure E.28 – Example of an air-termination stud used on car park roofs
	Figure E.29 – Air-termination rod used for protection of a metallic roof fixture with electric power installations which are not bonded to the air-termination system
	Figure E.30 – Method of achieving electrical continuity on metallic parapet capping
	Figure E.31 – Metallic roof fixture protected against direct lightning interception,connected to air-termination system
	Figure E.32 – Examples of lightning protection of a house with a TV antenna
	Figure E.33 – Installation of lightning protection of metallic equipmenton a roof against a direct lightning flash
	Figure E.34 – Connection of natural air-termination rod to air-termination conductor
	Figure E.35 – Construction of the bridging between the segments of the metallic facade plates
	Figure E.36 – Installation of external LPS on a structure of insulating materialwith different roof levels
	Figure E.37 – Five examples of geometry of LPS conductors
	Figure E.38 – Construction of an LPS using only two down-conductorsand foundation earth electrodes
	Figure E.39 – Four examples of connection of earth-termination to the LPS of structures using natural down-conductors (girders) and detail of a test joint
	Figure E.40 – Construction of foundation earth ring for structures of different foundation design
	Figure E.41 – Two examples of vertical electrodes in type A earthing arrangement
	Figure E.42 – Meshed earth-termination system of a plant
	Figure E.43 – Example of an equipotential bonding arrangement
	Figure E.44 – Example of bonding arrangement in a structure with multiple point entries of external conductive parts using a ring electrode for interconnection of bonding bars
	Figure E.45 – Example of bonding in the case of multiple point entries of external conductive parts and an electric power or communication line using an internal ring conductor for interconnection of the bonding bars
	Figure E.46 – Example of bonding arrangement in a structure with multiple point entries of external conductive parts entering the structure above ground level
	Figure E.47 – Directions for calculations of the separation distance, s, for a worst case lightning interception point at a distance l from the reference point according to 6.3

	Tables
	Table€1€– Relation between lightning protection levels (LPL) and class of LPS (see IEC€62305-1)
	Table€2€– Maximum values of rolling sphere radius, mesh size and protection angle corresponding to the class of LPS
	Table€3€– Minimum thickness of metal sheets or metal pipes in air-termination systems
	Table€4€– Typical preferred values of the distance between down-conductors according to the class of LPS
	Table 5 – LPS materials and conditions of use
	Table 6 – Material, configuration and minimum cross-sectional area of air-termination conductors, air-termination rods, earth lead-in rods and down-conductorsa
	Table 7 – Material, configuration and minimum dimensions of earth electrodes
	Table€8€– Minimum dimensions of conductors connecting different bonding bars or connecting bonding bars to the earth-termination system
	Table€9€– Minimum dimensions of conductors connectinginternal metal installations to the bonding bar
	Table 10 – Isolation of external LPS – Values of coefficient ki
	Table 11 – Isolation of external LPS – Values of coefficient km
	Table 12 – Isolation of external LPS – Approximated values of coefficient kc
	Table€B.1€– Cable length to be considered according to the condition of the screen
	Table€E.1€– Suggested fixing centres
	Table€E.2€– Maximum period between inspections of an LPS


