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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LIGHTNING PROTECTION SYSTEM COMPONENTS (LPSC) -
Part 2: Requirements for conductors and earth electrodes

FOREWORD

Thel ernationa = otechnica ammi ion i a waorldwide aorqganization fo apdardization

all ndtional electrotechnical committees (IEC National Committees). The object( of IES_isto
interngtional co-operation on all questions concerning standardization in the electri¢al\and _electxonic
this ehd and in addition to other activities, IEC publishes International Standa(ds, Tedhnical Sped
Technfical Reports, Publicly Available Specifications (PAS) and Guides ergafter referked to

governmenta

goverpmental organizations liaising with the IEC also participate in this\preparation.\\EC sollaborats
with the International Organization for Standardization (ISO) in a ith\conditions” deter
agreenent between the two organizations.

The fqrmal decisions or agreements of IEC on technical matter; s pagSible, an int
consepsus of opinion on the relevant subjects since each/technica Qs representation
interegted IEC National Committees

IEC Plublications have the form of recommendations for intarna se and are accepted by IEQ
Comniittees in that sense. While all reasgrab 2 at the technical contg

Publigations is accurate, IEC cannot be 3 iblg e wdy in”which they are used 9
misinterpretation by any end user.

betwegn any IEC Publication i egional publication shall be cIearIy in

the lafter.
IEC itpelf does not provide an dependent certification bodies provide
assespment services arnd IEC is not responsib

All usérs should

No liapility shall a , employees, servants or agents including individual eX
membiers of its tec ational Committees for any personal injury, property d
other |damage of/an % hether direct or indirect, or for costs (including legal
expenges arising wblicati use of, or reliance upon, this IEC Publication or any

Publidations

Attentjon_is drawn to é references cited in this publication. Use of the referenced publi
indispprisa

Attentjon posgsibility that some of the elements of this IEC Publication may be the

paten{ rights> C sha\not™be held responsible for identifying any or all such patent rights.

d IEC 62561-2 has been prepared by IEC technical commi

2012(E)

omprising
promote
fields. To
fications,
as “IEC
Pterested
and non-
bs closely
mined by

Prnational
from all

National
nt of IEC
r for any

blications
vergence
Hicated in

onformity
e for any

perts and
amage or
ees) and
bther IEC

ications is

subject of

tee 81:

Lightninig protection

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

FDIS Report on voting
81/417/FDIS 81/423/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.

The content of this document is taken from the European Standard EN 50164-2.
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A list of all the parts in the IEC 62561 series, published under the general title Lightning
protection system components (LPSC), can be found on the IEC website.

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.

A bilingpal version of this publication may be issued at a later date.
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INTRODUCTION

This part of IEC 62561 deals with the requirements and tests for lightning protection system
components (LPSC) used for the installation of a lightning protection system (LPS) designed
and implemented according to the IEC 62305 series of standards.

@%
8
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LIGHTNING PROTECTION SYSTEM COMPONENTS (LPSC) -

Part 2: Requirements for conductors and earth electrodes

1 Scope

This part of IEC 62561 specifies the requirements and tests for:

— metallic earth electrodes that form part of the earth termination sys

2 Noi

The foll
are indi
undated

amendments) applies.

IEC 600
(sodium

IEC 602

IEC 623
hazard

IEC 623
structur

IEC 625

connectf

ISO 144

determi

ISO 144

mative references

bwing documents, in whole or in part, are normati \is docum
spensable for its application. For dated referen

references, the latest edition of the

gition
yent (includi

Test Kb: Salt mis

05-4, P
ES

1/Hot dip gdlvanized coatings on fabricated iron and steel articles — Speci

and tes

ination

ent and

cited applies. For

Nng any

t, cyclic

and life

s within

ents for

vimetric

fications

methods

ISO 2178, Non-magnetic coatings on magnetic substrates — Measurement of coating
thickness — Magnetic method

ISO 6892-1:2009, Metallic materials — Tensile testing — Part 1: Method of test at room
temperature

ISO 6957:1988, Copper alloys — Ammonia test for stress corrosion resistance

ISO 6988:1985, Metallic and other non-organic coatings — Sulphur dioxide test with general
condensation of moisture
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3 Terms and definitions
For the purpose of this document, the following terms and definitions apply.

31

air termination system

part of an external LPS using metallic elements such as rods, mesh conductors or catenary
wires intended to intercept lightning flashes

3.2

air termination rod

air termjnation conductor
part of the air termination system for intercepting and conducting direc
the strugture

lightming (flgshes to

3.3
down cpnductor

part of an external lightning protection system which is inte
from thg air termination system to the earth termination sy

current

3.4
earth tgrmination system
part of Jan external lightning protection syste
lightning current to the earth

lisperse

3.5
earth electrode

part or group of parts of the\earth
with ang 1

contact

Note 1 to

3.6
earth rd
an earth

[IEC 60

3.7
earth cq

earth el ing of a conductor buried in the ground

3.8
earth plate
an earth electrode consisting of a metal plate buried in the ground

[IEC 60050-604:1987, 604-04-10]

3.9

joint for earth rod

part of the earth termination system that facilitates the coupling of one section of an earth rod
to another for the purpose of deep driving

3.10
driving head
tool used in those applications where it is necessary to drive the earth rod
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3.1
earth lead-in rod
rod installed between the down conductor/test joint and the earth electrode

Note 1 to entry Earth lead-in rods are used to improve mechanical stability.
4 Requirements

4.1 General

Conductors and earth electrodes shall be so designed and constructed that

in normal use

their performance is reliable and without danger to persons and surrounding equipment.

The chpice of a material depends on its ability to match th
requirements.

A summnjary of the requirements and their corresponding tests
and Anrnex H.

4.2 Dlocumentation

blication

nnex G

The mapufacturer or supplier of the conductors and ghall provide aflequate

information in their literature to ensure tha
electrodes can select and install the teria
with IEG 62305-3 and IEC 62305-4.

Complignce is checked by inspection.

4.3 Alir termination co

e conductors and earth

in accprdance

ods, earth lead-in rods and down

cpnductors
The material, co ura sectional area of the conductors and rods shall be in
accordance wit S Yhei 9 and electrical characteristics shall be in
accordance with Tah

they possess equivalent mechanical

Other r
i istance properties for the intended application.

charact
Other cxnfi i used if the relevant dimensions are met.

Coated |condueto
adherernce€ tothe base material.

and €llectrical

and rods shall be corrosion resistant and the coating shall exhibit good

Compliance is checked by the tests described in 5.2.2, 5.2.3 and 5.2.4.

NOTE A summary of the requirements for the cross sectional area, mechanical and electrical
well as tests is given in Annex B.

characteristics as
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Table 1 — Material, configuration and cross sectional area of air termination conductors,
air termination rods, earth lead-in rods and down conductors

Cross sectional area @

Material Configuration mm2 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
Solid round > 176 15 mm diameter
Aluminium Solid tape >70 3 mm thickness
Solid round >50 8 mm diamete
Stranded ° > 50 1,63 mm/ck&m;te 0 ach\s(and
e(flzmiiru(irc\)(;ﬁgy e Solid round > 50 /\&T\\e\
Aluminium Jalloy Solid tape > 50 2\5\mm M
Solid round > 50 & 8W|M >
Stranded ° >50 / m dla ter of each strand
Solid round ZF{SK j ] 1Nn Mer
Hot dipped|galvanized Solid tape A50>v ( %5 m&lhickness
steel I
Solid round \<50\ \ 87"n diameter
Stranded ¢ }8\ 1,7 mm diameter of each strand
Solid round N 1‘7\8\\/ 15 mm diameter

Copper coad

ted steel ©

8 mm diameter

s e

N)Iid

O

2,5 mm thickness

pe
Stainless steel © \Solid@}\ > >50 2 mm thickness
< lid ro \ > 50 8 mm diameter
\\ \N\}e\ \/\ >70 1,7 mm diameter of each strand

fid

> 176

15 mm diameter

NOTE Fo
®  Manufa
®  Hot dip
®  Chromi
¢ 50 mm

m >/16°% ™ickel> 8 %;

N\
the dplicatiagof te &w@u}ors, see IEC 62305-3.
N
i e -3

inimum thickness coating of 1 um. Tin plating is for aesthetic reasons only.

carbon < 0,08 %.

(8(mm diameter) may be reduced to 25 mm? (6 mm diameter) in certain applications where

mechanical

strengt

H 4 $icl H 4
SOt e e SSertarrequtremet

IEC 60228.

Minimum 70 um radial copper coating of 99,9 % copper content.

In some countries 1,14 mm diameter of each strand may be used.

The cross sectional area of stranded conductors is determined by the resistance of the conductor according to
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Table 2 — Mechanical and electrical characteristics of air termination conductors, air
termination rods, earth lead-in rods and down conductors

Maximum electrical T ile st th
Material resistivity ensile streng
2
wom N/mm
Copper 0,019 200 to 450
Aluminium 0,03 <150
Aluminium alloy 0,036 120 to 280
Steel 0,15 2900 510 7
Stainless steel 0,80
4.4 Earth electrodes
4.41 General
The crdgss sectional area of earth electrodes, its Il be in
accordance with Table 3. Its mechanical and electrical brdance
with Talle 4.
Other I]aterials may be used if S i and e¢lectrical
charactg¢ristics and corrosion resistance ¢ i
Other configurations may b
NOTE A s tests is
given in Annex C.
4.42 |Earth r
Earth rg < material
shall be [lation.
The thre shall be smooth and fully formed. For coated rods, the|coating
shall ex A lead-in chamfer or point is recommended to facilitate giriving.
For ele¢ suvch as copper coated rods, it is desirable to thread roll thg thread
profile t RQ copper is removed from the steel.
Compliancetschecked by mspectiomand by thetestaccordingto5-3-
4.4.3 Joints for earth rods

Earth rods can be extended to drive deeper into the ground. This can be achieved by means
of a joint/coupling device.

The choice of material shall be compatible with that of the earth rod being joined.

It shall be mechanically robust, sufficient to withstand the driving forces generated during
installation.

It shall also exhibit good corrosion resistance.
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Threaded external joints/couplers shall be of a sufficient length to ensure no threads on the
earth rod are exposed when installed.

Threaded internal joints/couplers shall ensure that the mating faces of the earth rods come in
contact after assembly.

Compliance is checked by the test of 5.4.2 and 5.4.3.

4.4.4 Earth conductors and plates

Earth electrode conductors and plates shall be corrosion resistant and any coating shall
exhibit good adherence to the base material.

Complignce is checked by the test of 5.2.2, 5.2.3 and 5.2.4.

4.5 Marking
All prodpcts complying with this standard shall be marked atlea

a) manpufacturer's or responsible vendor's name or tragde-mark
b) identifying symbol.

Where this proves to be impractical, the marki symbol
may be |given on the smallest packingduni
NOTE Marking can be applied for example by me or water

slide trangfers.

Complignce is checked in ord 'th%



https://iecnorm.com/api/?name=341f88f4a73001cfc710a00bfaed8d14

62561-2 © IEC:2012(E)

- 13 -

Table 3 — Material, configuration and cross sectional area of earth electrodes

Cross sectional area @

Material Configuration Earth Earth Earth Recommended dimensions
rod conductor plate
mm?2 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
tin platefd Pipe > 110 20 mm diamet%(vith 2 mwxq wall thickness
copper \
Solid plate >2500 |500 mm x}({&nm V\(\S mry thickness 9
600 mm X600\nt_con sté%f/
Lattice plate ¢ >3 600 2 m Sectigh fortape/dr 8 mm
d|a eterf undco
Solid round >78 4 10 m dlaWr
Solid round > 150 wﬁkmé@\/
Pipe >140° ( ) ZS\\Kthe with 2 mm wall fhickness
Hot dipped Solid tape > 90 ’\\// thﬂ{k
galvanized - N - -
steel Solid plate < < {)2 50(& de n"m/{500 mm with 3 mm thitkness
00 rhim x 600 mm consisted of
Lattice plate ¢ 23600 | 30 mm x 3 mm section for tape dr 10 mm
~~ \ diameter for round conductor
Profile e NEWR 3 mm thick
Stranded \( >NZ0 Nad \\/ 1,7 mm diameter of each strand
Bare steel Solid round ’ 2\7‘{ / 10 mm diameter
smidgér)\ S > §\75> 3 mm thick
B 14 mm diameter, if 250 um minimum radial
Solid rou /\\1})\/” copper coating, with 99,9 % copper content
round \\ / > 50 8 mm diameter, if 250 um minimym radial
Copper coafed 2‘(\ \ copper coating, with 99,9 % copper content
steel ©
od r ) > 78 10 mm diameter, if 70 um minimum radial
\ c& copper coating, with 99,9 % copper content
B \ta e > 90 3 mm thickness, if 70 um minimym radial
P - copper coating, with 99,9 % copper content
Solid round >78 10 mm diameter
Stainless steel | Solid round > 176 " T5 mm diameter
Solid tape > 100 2 mm thick

NOTE For the application of the conductors, see IEC 62305-3.
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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.

Table 4 — Mechanical and electrical characteristics of eargz\é trodes

Tensile strength I%B(imum

Matedial Confi ti N/mm? elggctrical

aterfia onfiguration > registivity
Earth rod Earth conductor \NN

Laem
Stranded N/A 200 to 45(§ \W \
Solid round 200 to 450 200 46 450 AN M
Solid tape N/A 20() to #5) N
Copper Pipe 200 to 450 (\M/ /\ \ N/A 019
Solid plate N& ) (N/A\ N )\/200 to 450

Lattice plate N/A> \ \NQ ¥ 200 to 450

Galvanized solid 350 tol770 o0\ 5 N/A
round <\
Galvanized pife ﬁsm\/({ N2 N/A

N
Galvanizedsolid
oo f\/\ Qm\ \/ggo to 510 N/A
S@e"\@id < NN N/A 290 to 510
g?tlé%%%i\ \/N% N/A 290 to 510
0,25

Steel /B‘Q\\Q"é\{ \\ N/A 290 to 510 N/A
are o \/

Q Kso d N/A 290 to 510 N/A
aivaniZed N/A 290 to 510 N/A
stranded

Galvanized cross

PN 300 to 770 N/A N/A

profil

Copper coated 600 to 770 @ © 290 to 510 ¢ N/A

solid round
Stainless Solid round P 500 to 770 400 to 730 N/A 0.80
steel Solid tape P N/A 400 to 730 N/A ’

?  Yield/tensile ratio 0,80 to 0,95.

®  Chromium = 16 %, nickel 2 5 %, molybdenum > 2 %, carbon < 0,08 %.

¢ Calculated on full diameter (copper coating included). See Annex E.

N/A = not applicable
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5 Tests

5.1 General conditions for tests

Tests according to this standard are type tests.

e Unless otherwise specified all tests are carried out on new specimens.

e Unless otherwise specified,

requ

irements are satisfied if all the tests are met.

three specimens are subjected to the tests and the

e If only one of the specimens does not satisfy a test due to an assembly or a manufacturing
fault, that test and any preceding one which may have influenced the results of the test

shal

ha ranoatad Tha tacte whicnh fallaw chall alen ha ~arriad o in thao
De— e peatea— eSSt HER— oW —SHar—arSO—oe—6aHHea ot e

seqy

requirements.

The ap
specimg
without
failure g

of one gpecimen will entail rejection.

52 (
5.2.1

earth cq

intended application.

5.2.2
5.2.21

Specim
copper

The zin

ISO 1440.

There i

thicknegs.

5.2.2.2

ence on another full set of specimens, all of which s

ccurs. If the add|t|onal set of specimens is not sul

onductors, air termination rods and earth

General

bns each
coated coatir

Acceptance criteria

required

ith the

b set of
ill then,

further
b failure

pors and
for the

ired and

ce with

coating

The specimens are deemed to have passed the tests if they comply with the requirements of

Table 1 for air termination conductors, air termination rods, earth

lead-in rods, down

conductors and Table 3 for earth electrodes. Additionally, the zinc galvanizing coating shall
be smooth, continuous and free from flux stains with a minimum weight of 350 g/m?2 for solid
round material and 500 g/m?2 for solid tape material.

5.2.3
5.2.3.1

Coated

Bend and adhesion test for coated conductors

General conditions for tests

conductors each approximately 500 mm long shall be bent to an angle of 90

o (19,
(o)

e for round conductors, the bending radius shall be equal to 5 times (+1 mm) its diameter;

o for tape conductors, the bending radius shall be equal to 5 times (£1 mm) its thickness.
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5.2.3.2 Acceptance criteria

After the test, the specimens shall show no sharp edges, cracks or peeling when inspected
with normal or corrected vision without magnification.

5.2.4 Environmental test
5.241 General conditions for tests

The specimens used in and complying with 5.2.3, air termination rods, earth lead-in rods,
down conductors and earth conductors, shall be subjected to an environmental test as
specified in A.1, followed by a humid sulphurous atmosphere test as specified in A.2.

5.2.4.2 Acceptance criteria

After the tests, the base metal of the specimens shall not exh brrosive

deteriorption when inspected with normal or corrected vision withou

5.2.5 Tensile tests
5.2.5.1 General conditions for tests

sting of

For the [methodology of carrying out tensile strengt
' achined

air termjnation rods and earth lead-in rods, the
as per .1 of ISO 6892-1:2009.

5.2.5.2 Acceptance criteria

The spe ey comply with the requirements of
Table 2
5.2.6
5.2.6.1
A samp mately 1,2 m long should be used for the tgst. The
resistan ¢ taken over a 1 m (£ 1 mm) distance, Uysing a
micro-o i ofrected to 20 °C using appropriate correction factars.
The san
The res|stivityaf-the sample length of conductor can then be found by the formula:
R X
Resisti 'ty 7 fa (QIII)
where

R is the resistance in Q over 1 m length;
a is the cross sectional area (m2);
¢ is the unit length (m).

See Annex D for a typical example calculation.

The dimensions of the conductor should be measured at three equally distributed points along
1 m length and its cross sectional area should be within a (+ 5 %) tolerance.
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5.2.6.2 Acceptance criteria

The specimens are deemed to have passed the tests if they comply with the requirements of
Table 2 and Table 4.

5.3 Earth rods
5.3.1 General

Copper coated steel earth rods shall be subjected to the tests according to 5.3. Other earth
rods shall be subjected to the test according to 5.3, except the test of 5.3.3 and 5.3.4.

5.3.2 [ Festsfor-thicknesscoating-on-earthrods

5.3.2.1 General conditions for tests

Specimé¢ns each approximately 500 mm long shall be subjected to\ a\teSh.fox _copper or
galvanized coating thickness.

The copper or the zinc coating on a steel cored earth{rod>s! 3 using a
magnetic method instrument complying with 1ISO 2178.

NOTE Z|nc coating can also be measured in accordance with |

Measurg¢ments should be taken at/tF 5 d: one
measur¢ment at 50 mm in from the top 3 the rod
and ong at the mid-point of the rod.

At each| position detailed und the

circumfg¢rence of the rod,

9,

2 3

IEC 184/12
Key

1,2,3 CASUTSIMENtS

Figure 1 — Coating measurements around the circumference of the rod

5.3.2.2 Acceptance criteria

The specimens are deemed to have passed the tests if they comply with the requirements of
Table 3.

Additionally, for the zinc coated earth rods, the coating shall be smooth, continuous and free
from flux stains with a minimum weight of 350 g/m?2.
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5.3.3 Adhesion test
5.3.3.1 General conditions for tests

The copper coated steel earth rods specimens used in and complying with 5.3.2, with one end
cut to an angle of approximately 45° chamfer, shall be subjected to the following test.

The specimens are driven through two steel clamping plates or the jaws of a vice set
1( 0,00

-0,25
expose the bond between the coating and the parent metal. A test arrangement for the
adhesion test is shown in Figure 2.

) mm less than the diameter of the specimens, so as to shear off sufficient metal to

dms

Stee
amping
plates

IEC 185/12

Key

dms direction of mechanical stress

Figure 2 — Typical test arrangement for adhesion test

5.3.3.2 Acceptance criteria

After the test, the coating of the specimens shall show adherence to the parent metal.
Separation of the copper from the steel is not acceptable.

NOTE Adhesion test for galvanized steel is under consideration.
5.3.4 Bend test
5.3.4.1 General conditions for tests

The copper coated steel earth rods specimens used in and complying with 5.3.3 shall be bent
through a radius equal to 5 times (+ 1 mm) its diameter to an angle of 90 ° (£ 5 °).
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5.3.4.2 Acceptance criteria

After the test, the specimens shall show no sharp edges, cracks or peeling around the
bending area when inspected with normal or corrected vision without magnification.

5.3.5 Environmental test
5.3.5.1 General conditions for tests

The copper coated steel earth rods specimens used in and complying with 5.3.4 and the zinc
coated earth rods specimens used and complying with 5.3.2 shall be subjected to an
environmental test as specified in A.1, followed by a humid sulphurous atmosphere test as
specified in A.2.

5.3.5.2 Acceptance criteria

After th¢ test, the specimens shall satisfy the following criteria:

a) the |specimens shall be of good visual appearance and s or burrs

thropghout their length;

éterioration when
from both|ends of

b) the base metal of the specimens shall not exhibit 2
insppcted with normal or corrected vision without
the $pecimens are excluded from inspection.

NOTE W
5.3.6
5.3.6.1

For the
testing
ISO 689

For the
D.1 of

5.3.6.2

The spdci hents of

Table 4

5.3.7
5.3.71

The yiel
the res(

dividing
Ity the tensile strength [R,] (see Figure 3).

5.3.7.2 Acceptance criteria

The specimens are deemed to have passed the tests if they comply with the requirements of
Table 4.
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Key

A ensile strength

B Elongation

Figure

5.3.8
5.3.8.1

A sample length of earth ro
resistance measuremen ‘

micro-o

The san

The res

resistivi

where

R

a

6/12

3 — Definitions of upper yield strength R/ strength R

Electrical resistivity test

General conditions for tes

1 m (1 mm) distance,

s the-Cross séctional area (m?2);

(Mpa)

, should be used for the tg¢st. The

ising a
Dr'S.

rmula:

'

S the unittength (my:

See Annex D for a typical example calculation.

The dimensions of the earth rod should be measured at three equally distributed points along
1 m length and its cross sectional area should be within a (+ 5 %) tolerance.

5.3.8.2

Acceptance criteria

The specimens are deemed to have passed the tests if they comply with the requirements of
Table 4.
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5.4 Joints for earth rods

5.4.1

General

Joints for earth rods shall be subjected to the following tests to confirm their suitability for the
intended application.

5.4.2

5.4.21

Compression tests by mechanical means

General conditions for tests

Each specimen shall be assembled from two parts of rods each 500 mm long. The tests shall
be performed with suitable driving heads and driving tools following the manufacturer’s or

supplien

The toq
followin

- perg

— sing

's instructions.

of the specimens shall be impacted with a vibration
) parameters, for a duration of 2 min:

ussion rate (2 000 + 1 000) min~";
e stroke impact energy (50 = 10) Nm.

A typicdl test arrangement is shown in Figure 4. %

24

er

R

ed

vith the
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Dimensions in millimetres

100

100
™

IEC 187/12

Key

1

2

3 earingd

4 iriving.head

5 est holder

6 vibration hammer

Figure 4 — Typical test arrangement for the compression test by mechanical means

5.4.2.2 Acceptance criteria

The specimens are deemed to have passed the tests if their joints are not broken or do not
show any crack to normal or corrected vision without magnification.

5.4.3 Environmental — Electrical tests
5.4.3.1 General conditions for tests

Specimen assemblies used in and complying with 5.4.2 shall be subjected to an
environmental test consisting of a salt mist test as specified in A.1, followed by a humid
sulphurous atmosphere test as specified in A.2, and an additional ammonia atmosphere
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treatment as described in A.3 for specimens made of copper alloy with a copper content less
than 80 %.

After the conditioning test and without cleaning, the assembly shall be subjected to an
electrical test as per 6.3 of IEC 62561-1:-. Finally, the specimen assemblies shall then be
subjected to a mechanical tensile force of 1 000 N (£ 10 N).

5.4.3.2 Acceptance criteria
The specimens are deemed to have passed the tests if:

a) the joints are not broken or do not show any crack to normal or corrected vision without
magnircation;

e to the
ss than

b) the ¢ontact resistance measured with a source of at least 10 A, as
joint} is equal or less than 1 mQ, but in the case of stainles
2,5 MQ;

c) the gpecimen assembly still remains intact.
5.5 Marking test

5.5.1 General conditions for tests

The mafking is checked by inspection and by rupb of cloth
soaked |with water and again for 15 g with g/pre mineral
spirit.

Marking made by moulding, pressing of en

%favin |

5.5.2 Acceptance criteri

After the test, the mark

6 Electroma@'

Product
influenc

7 Str

71 General

The purpase of this clause is to provide general requirements for labaratory test reparts. It is
intended to promote clear, complete reporting procedures for laboratories submitting test
reports.

The results of each test carried out by the laboratory shall be reported accurately, clearly,
unambiguously and objectively, in accordance with any instructions in the test methods. The
results shall be reported in a test report and shall include all the information necessary for the
interpretation of the test results and all information required by the method used.

Particular care and attention shall be paid to the arrangement of the report, especially with
regard to presentation of the test data and ease of assimilation by the reader. The format
shall be carefully and specifically designed for each type of test carried out, but the headings
shall be standardized as indicated below.

The structure of each report shall include at least the following information contained in 7.2 to
7.10.
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7.2

)
7.3
a)
b)

7.4
a)
b)

7.5
a)
b)
7.6
a)
b)

c)
d)
e)

7.7
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Report identification
A title or subject of the report;
Name, address, e-mail and telephone number of the test laboratory;

Name, address, e-mail and telephone number of the sub test laboratory where the test
was carried out if different from company which has been assigned to perform the test;

Unique identification number (or serial number) of the test report;
Name and address of the vendor;

Report shall be paginated and the total number of pages indicated;
Date of issue of report;

Datg(S)of performance of test(S);

Sigrfature and title, or an equivalent identification of the person( thetize
the t{esting laboratory for the content of the report;

Sigrjature and title of person(s) conducting the test.

Specimen description

Sample description;

Detgiled description and unambiguous identifig
assg¢mbly;

Characterization and condition of th
Sanpling procedure, where relevaxt;
Date of receipt of test items;
Photographs, drawings or any othe|

Clonductor

Congductor material

Crogs-section ~area
sec:Lonal ar

andards artg

Iden s Standard ¥sed and the date of issue of the standard;
Othg 3 with the documentation date.

T ,
Des

Just
stanldard;

to

3 sample and

ape. It is recommended that the actua

fication any deviations from, additions to or exclusions from the ref

sign for

or test

| cross-

erenced

Any other information relevant to a specific test such as environmental conditions;

Configuration of testing assembly;
Location of the arrangement in the testing area and measuring techniques.

Testing equipment, description

Description of equipment used for every test conducted, i.e. generator, conditioning/ ageing
device.

7.8

Measuring instruments description

Characteristics and calibration date of all instruments used for measuring the values specified
in the standard, i.e. radius gauge shunts, tensile testing machine, extensometer, ohmmeter,
torque meter, thickness caliper gauge, etc.
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7.9 Results and parameters recorded
a) The required passing criteria for each test, defined by the standard;
b) The relevant observed or derived results of the tests.

All results shall be presented in tables, graphs, drawings, photographs
documentation of visual observations as appropriate.

7.10 Statement of pass/fail

or

other

A statement of pass/fail identifying the part of the test for which the specimen has failed and

also a description of the failure.

@%
8
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Annex A
(normative)

Environmental test for conductors, air termination rods
and earth lead-in rods

A.1 Salt mist test

The salt mist test shall be in accordance with IEC 60068-2-52:1996, except for Clauses 7, 10

ot e 4 IH ol Tl 4 . HI | 4 H b L0\
and 11 vITICTT alf'c TTOU dPpPIiedlIT. TTIC 1ToU 15 LATTITU UUL USITTY STVTIIly (£).

9.3 of

If the dalt mist chamber can maintain the temperature conditions
i i jen may

IEC 60(068-2-52:1996 and a relative humidity of not less than 90 8
remain in it for the humidity storage period.

A.2 Humid sulphurous atmosphere test

The hun
seven g

h |ISO 6988:1985 with
volume) + 2§ x 1076,

Each ¢
temperd
period g

heating period of 8|h at a
nosphere which is followed by a rest

If the
ISO 694

in §.5.2 of

B for a
are not

The am
modera
applicah
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Annex B
(normative)

Requirements for the cross sectional area, mechanical
and electrical characteristics, tests to be applied

The following is a summary of requirements for cross sectional area, mechanical and
electrical characteristics as well as tests to be applied for air termination conductors, air
termination rods, earth lead-in rods and down conductors according to Table 1 and Table 2.

Table B.1 — Summary of requirements for various elements tested
according to Table 1 and Table 2

Material Configuration Cross sectional area, mechaniga ec}kﬁa/
characteristics, s o b lie

Copper Solid tape
Table 1/ Table 2
Tin plated Solid round
copper Tests: Footnotes of Table
Stranded

Aluminium Solid tape
Table 1/ Table 2
Solid round
ootno 15.25/5.2.6
Stranded

Aluminium alloy | Solid tape

Copper coafed Solid round Table e
aluminium alloy
Tests: Footnote of XableN, 5.2.2/5.2.3/5.2.4/5.2.5/5.2.6
/

Solid round

1,5.24/525/5.2.6

Hot dipped Soligtape
galvanized SoI Table 1 N apfle 2

n
steel Tests: Ppotnotes of Table 1, 5.2.2/5.2.3/5.2.4 / 5.2.5/ 5.2.6
Stranc}o \j\

Copper coafed Soll \Tyfe 1/ Table 2
teel
stee Tests: Footnotes of Table 1, 5.2.2/5.2.3/5.2.4/5.2.5/5.2.6

Stainless sfe olid ta\&
Table 1/ Table 2

Tests: Footnotes of Table 1, 5.2.4/5.2.5/5.2.6
anded
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Annex C
(normative)

Requirements for dimensions, mechanical
and electrical characteristics, tests to be applied

2012(E)

The following is a summary of requirements for dimensions, mechanical and electrical
characteristics as well as tests to be applied for earth electrodes according to Table 3 and

Table 4.
Table C.1 — Summary of requirements for various elements
tested according to Table 3 and Table 4 “
Materia Configuration Application Dime s,\metshahjcal eM al
characteristi tests to_be applied
N
Copper Solid round Earth conductor
Solid round Earth rod
Solid tape Earth conductor
T
Pipe Earth rod
able 3/5.2.4/5.2.5/(5.2.6
Solid plate Earth pla
Lattice plate Earth piate
Stranded Earth gonductor
Galvanized Solid round Earth gond 4
steel )
Solid tape A Taple 3 / Table 4
Solid plate ests: Footnotes of Table 3/5.2.2/5.2.3/[5.2.4 /
Lattice plat Ea 5.2.5/526
Strgnde
Galvanized Solid roynd arth\cod Table 3/ Table 4
steel )
Pip Earth rod Tests: Footnotes of Table 3/5.3.2/5.3.5/(5.3.6 /
Nle Earth rod 5.3.7/5.3.8
Bare steel oIidW Earth conductor Table 3 / Table 4
<\\2 idk&g Earth conductor Tests: Footnotes of Table 3/5.2.5/5.2.6
Copper coafed oﬁrou d Earth rod Table 3/ Table 4
steel
Tests: Footnotes of Table 3/ 5.3.2/5.3.3/$5.3.4;5.3.5
/5.3.6/5.3.7/5.3.8
Copper coated Sotidroomd Farttrcomductor Tabte 3+ Tabte=

steel

Solid tape Earth conductor Tests: Footnotes of Table 3/5.2.2/5.2.3/5.2.4/
5.25/5.2.6
Stainless steel Solid round Earth conductor
Table 3/ Table 4
Solid round Earth rod
Tests: Footnotes of Table 3/5.2.4/5.2.5/5.2.6
Solid tape Earth conductor

Joints for earth
rods

Tests: Footnotes of Table 3/5.4.2/5.4.3. In addition,

tests according to 6.3 of IEC 62561-1:-
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