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IEC 62305-1:2010, Protection against lightning — Part 1: General principles
IEC 62305-2:2010, Protection against lightning — Part 2: Risk management

IEC 62305-3:2010, Protection against lightning — Part 3: Physical damage to structures and
life hazard

IEC 62305-4:2010, Protection against lightning — Part 4: Electrical and electronic systems
within structures

IEC 62561-1:2012, Lightning protection system components (LPSC) - Part 1:
Requirements for connection components

IEC 62561-2:2012, Lightning protection system components (LPSC) - Part 2: Requirements
for conductors and earth electrodes
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IEC 62561-3:2012, Lightning protection system components (LPSC) - Part 3: Requirements
for isolating spark gaps (ISG)

IEC 62561-4:2010, Lightning protection system components (LPSC) - Part 4: Requirements
for conductor fasteners

IEC 62561-5:2011, Lightning protection system components (LPSC) - Part 5: Requirements
for earth electrode inspection housings and earth electrode seals

IEC 62561-6:2011, Lightning protection system components (LPSC) - Part 6: Requirements
for lightning strike counters (LSC)

IEC 62561-7:2011, Lightning protection system components (LPSC) - Part 7: Requirements
for earthing enhancing compounds

IEC 62561-8:2017, Lightning protection system components (LPSC) - Part 8: Requirements
for components for isolated LPS

IEC 61643-11:2011, Low-voltage surge protective devices - Part 1: Surge protective
devices connected to low-voltage power systems - Requirements and test methods

IEC 61643-12:2008, Low-voltage surge protective devices - Part 12: Surge protective
devices connected to low-voltage power distribution systems - Selection and application
principles

IEC 61643-21:2012, Low-voltage surge protective devices - Part 21: Surge protective
devices connected to telecommunications and signalling networks - Performance
requirements and testing

IEC 61643-22:2012, Low-voltage surge protective devices - Part 22: Surge protective
devices connected to telecommunications and signalling networks — Selection and
application principles

IEC 62793: 2016, Protection against lightning — Thunderstorm warning systems

IEC 60364-5-53:2015, Electrical installations of buildings - Part 5-53: Selection and
erection of electrical equipment - Isolation, switchingand control
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43 Continuation
4 Gutters
5 Water spouts
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% Readily combustible material

T Mounting brackets

*8 Thermal equivalent conductor

* Test joints

% Single integrated structure earth-termination system
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%2 Earthing enhancing compounds
%3 Electrical coupling effects
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%8 Organic materials
% Benign soil

80 Clay soil

&1 Moist soil

82 Fixing
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83 Soft drawn round conductor
8 Round solid conductors

% Connections

% Brazing

57 Welding

68 Clamping

8 Crimping

70 Seaming

™ Screwing

2 Bolting




el st ol o

[ (siessd

oaclo J._JIJ._J J> LQULD.J.?LLU iblas kJJlRJIJQ.‘J‘.UJ)

5 o) & st sbralis ¢ 2lon bl slaalis  olsn ALl sy sols ahaie phaw JElas 5 o Y Jgo

a
P sl
[MM’] adais ebans Sy Slge pir
A’ V\‘6| . JW
o PV g Jgike sgul ol
o bYF el aow T e
Vo ¢y Jgiio
vo Slaoud Jgido
D 399 d}d& (0 g0 5JT
o oLl dos
o Sl oo
O 39%% (Jgike .
. ‘ :.u'
5 L e ool 5l
Vo ¢ y9dwe Jgiio
o 299 (e oo G595 b pouimegl SLIT
b Slaownd Joio
O 9o S8
e e NUSWRILEE
b oLad! dos
Wo © y900 Jgiio
o 299 (Jgkho ) .
— oo S, L oY
O ‘5|4.o.m4 «5‘5"‘““
b 9 laoni Jgiio
d R
a’ M .
s3e (Syide S35 b oY g3
2 oLl aos
W € j90 (Jgiho
1y IEC 62561 (6 yow 0,0l lol JI omabon (53595 iy 58 Cenglio cyuizmod 9 (Suilfo g (5o I ilaseinn
S eole,
YO MM’ & (A MM ,3) & MM? adaio gebans ol 5K il (ool I (Sl Caoliiw] 45 pols glos )5 5o °
wl pals
SLUS &5 ol 33 lsh bl Glaalio sly o) 4 (e LAl 9 2 bl aln sl oolitul S °
S 03l 1 M Job 94,0 MM s & aleo oKy ol (5500 il sotpo Alims 3L (6,185 ,b o 31 Sl
il Gl38 Y MM? &y gl lie el il Capod! (11 (Suilsn 5 (1> oD aziliz

"8 Earth lead-in rods
™ Solid tape

75 Solid round

76 Stranded
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[2] NFPA 780:2017, Standard for the installation of lightning protection systems

[3] IEEE 998:2012, IEEE guide for direct lightning stroke shielding of substations

[4] API RP 2003:2015, Protection against ignitions arising out of static, lightning, and stray currents
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Material Configuration Croas sectional area * Recommended dimensions
Copper, Solid tape >50 2 mm thickness
Tin plated copper " Solid round * > 50 8 mm diameter
Stranded * ¢ > 50 1,7 mm diameter of each strand t
Solid round > 176 15 mm diameter
Aluminium Solid tape =70 3 mm thickness
Solid round =50 8 mm diameter
Stranded ¢ > 50 1,63 mm diameter of each strand
gu?mﬁzuﬁa;ﬁgy e Solid round =50 8 mm diameter
Aluminium alloy Solid tape =50 2,5 mm thickness
Solid round =50 8 mm diameter
Stranded ° > 50 1,7 mm diameter of each strand
Solid round > 176 15 mm diameter
Hot dipped galvanized Solid tape =50 2,5 mm thickness
steel Solid round =50 8 mm diameter
Stranded ¢ =50 1,7 mm diameter of each strand
Solid round > 176 15 mm diameter
Copper coated steel © Solid round >50 8 mm diameter
Solid tape > 50 2,5 mm thickness
Stainless steel © Solid tape > 50 2 mm thickness
Solid round =50 8 mm diameter
Stranded ° =70 1,7 mm diameter of each strand
Solid round =176 16 mm diameter
NOTE For the application of the conductors, see IEC 62305-3.
2 Manufacturing tolerance: =3 %.
°  Hot dipped or electroplated; minimum thickness coating of 1 um. Tin plating is for aesthetic reasons only.
¢ Chromium > 16 %; nickel > 8 %; carbon < 0,08 %
4 50 mm?2 (8 mm diameter) may be reduced to 25 mm?2 (6 mm diameter) in certain applications where mechanical
strength is not an essential requirement.
®  Minimum 70 um radial copper coating of 99,9 % copper content.
" In some countries 1,14 mm diameter of each strand may be used.
9 ITé'lg é:égzsé sectional area of stranded conductors is determined by the resistance of the conductor according to

% |EC 62561-2:2012, Table 1
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Maximum electrical

Tensile strength

Material resistivity
uom N/mm?
Copper 0,019 200 to 450
Aluminium 0,03 <150
Aluminium alloy 0,036 120 to 280
Steel 0,15 290 to 510
Stainless steel 0,80 400 to 770

% |EC 62561-2:2012, Table 2




e s oacbo J._JIJ._J J> LQULD.L?LW cblas MIJQ.‘LUJ)

—
g . .
OR) éﬁ)"i” (:Ja.me G]a.a 9 é‘s.c f—vu ij\?
Cross sectional area ?
Material Configuration Earth Earth Earth Recommended dimensions
rod conductor plate
mm? mm? cm?
Stranded =50 1,7 mm diameter of each strand
Solid round > 50 8 mm diameter
Solid tape =50 2 mm thick
Copper, Solid round > 176 15 mm diameter
fin pla'efd Pipe > 110 20 mm diameter with 2 mm wall thickness
copper
Solid plate >2 500 [500 mm x 500 mm with 1,5 mm thickness ¢
600 mm x 600 mm consisted of
Lattice plate 9 >3 600 |25 mm x 2 mm section for tape or 8 mm
diameter for round conductor
Solid round =78 10 mm diameter
Solid round >150° 14 mm diameter
Pipe > 1400 25 mm diameter with 2 mm wall thickness
Hot dipped Solid tape =90 3 mm thick
galvanized - -
steel Solid plate 22500 [500 mm x 500 mm with 3 mm thickness
600 mm x 600 mm consisted of
Lattice plate ¢ 23600 |30 mm x 3 mm section for tape or 10 mm
diameter for round conductor
Profile e 3 mm thick
Stranded =70 1,7 mm diameter of each strand
Bare steel Solid round =78 10 mm diameter
Solid tape =75 3 mm thick
. 14 mm diameter, if 250 pm minimum radial
> h . n
Solid round = 150 copper coating, with 99,9 % copper content
Solid round > 50 8 mm dlamgter. |f.250 umummlmum radial
Copper coated copper coating, with 99,9 % copper content
steel ©
- 10 mm diameter, if 70 pm minimum radial
S )
Solid round 8 copper coating, with 99,9 % copper content
. 3 mm thickness, if 70 um minimum radial
=
Solid tape 90 copper coating, with 99,9 % copper content
Solid round =78 10 mm diameter
Stainless steel | Solid round >176" 15 mm diameter
Solid tape > 100 2 mm thick
NOTE For the application of the conductors, see IEC 62305-3.

% |EC 62561-2:2012, Table 3
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Manufacturing tolerance: -3 %.
Threads, where utilized, shall be machined prior to galvanizing.

The copper shall be intrinsically bonded to the steel. The coating can be measured using an electronic coating
measuring thickness instrument.

Lattice plate constructed with a minimum total conductor length of 4,8 m.

Different profiles are permitted with a cross sectional area of 290 mm?2 and a minimum thickness of 3 mm, e.g. cross
profile.

Hot dipped or electroplated; minimum thickness coating of 1 um. Tin plating is for aesthetic reasons only.
In some countries, the cross sectional area may be reduced to > 1 800 cm? and the thickness to > 0,8 mm.
In some countries, the cross sectional area may be reduced to 125 mm?2.

The cross sectional area of stranded conductors is determined by the resistance of the conductor according to
IEC 60228.
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Tensile strength Maximum
Material Configuration N/mm? electrical
! Igurati resistivity
Earth rod Earth conductor Earth plate uQm
Stranded N/A 200 to 450 N/A
Solid round 200 to 450 200 to 450 N/A
Solid tape N/A 200 to 450 N/A
Copper 0,019
Pipe 200 to 450 N/A N/A
Solid plate N/A N/A 200 to 450
Lattice plate N/A N/A 200 to 450
Galvanized solid
round 350 to 770 290 to 510 N/A
Galvanized pipe 350 to 770 N/A N/A
Galvanized solid N/A 290 to 510 N/A
tape
Galvanized solid
plate N/A N/A 290 to 510
Galvanized
attice plate N/A N/A 290 to 510
0,25
Steel Bare solid round N/A 290 to 510 N/A
Bare or
galvanized solid N/A 290 to 510 N/A
tape
Galvanized
stranded N/A 290 to 510 N/A
Galvanized cross 300 to 770 NIA N/A
profile
Copper coated 600 to 770 & © 290 t0 510° N/A
solid round
Stainless Solid round ° 500 to 770 400 to 730 N/A 0.60
steel Solid tape ® N/A 400 to 730 N/A '
?  Yield/tensile ratio 0,80 to 0,95.
°  Chromium > 16 %, nickel > 5 %, molybdenum > 2 %, carbon < 0,08 %.
¢ Calculated on full diameter (copper coating included). See Annex E.
N/A = not applicable

aA .
Lmew 9 lic Slp =9 polie #-Yo Jgux

Application Values for I, Values for /.,
Connection on LPS _ 1 kA _ _ _ _ 100 kA
conductors 8/20° 10/3502
Connection on SPD 500 A _ 20 kA 40 kA 60 kA 80 kA 100 kA
conductors 8/20° 8/20° 8/20° 8/20P 8/20° 8/20°
Connection on LPS and _ 1 kA _ _ _ _ 100 kA
SPD conductors 8/20b 10/350°
@ The 10/350 impulse is defined by three parameters, a peak current value loeak: @ charge Q and a
specific energy W/R (see IEC 62305-1).
b The 8/20 impulse is defined according to IEC 60060-1.

7 |EC 62561-2:2012, Table 4
% |EC 62561-6:2011, Table 1
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