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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LIGHTNING PROTECTION SYSTEM COMPONENTS (LPSC) -

Part 7: Requirements for earthing enhancing compounds

FOREWORD

1) The Ifternational Elecirotechnica IS a worldwide organization for Stz pmprising
all ndtional electrotechnical committees (IEC National Committees). The objegt| of IEC\is 'to| promote
interngtional co-operation on all questions concerning standardization in the electrical*and~e ic[fields. To

this ehd and in addition to other activities, IEC publishes International Standakds icq edfifications,
Technfical Reports, Publicly Available Specifications (PAS) and Guides { as “IEC
Publidation(s)”). Their preparation is entrusted to technical committees; an) nterested
in thg subject dealt with may participate in this preparatory work. and non-

governmental organizations liaising with the IEC also participate in this repara QT s|lgBoraté¢s closely
with the International Organization for Standardization (ISO) in a€cordahce Ith conyitions determined by
agreement between the two organizations.

2) The fdrmal decisions or agreements of IEC on technical matt 3 ernational
consehsus of opinion on the relevant subjects since eac 2 S representatlor from all
interested IEC National Committees.

3) IEC Plublications have the form of recomme i or i National
Comnlittees in that sense. While all reasgnable ef e i nt of IEC
Publidations is accurate, IEC cannot be | S \ r for any
misinterpretation by any end user.

4) In order to promote international uniformit blications

transp 5 vergence
betwegn any IEC Publication/ard the ¢ N i i icati indicated in
the lafter.

5) IEC itpelf does not pro
assespment services ard, 5
services carried out by independe

.JIndependent certification bodies provide gonformity
marks of conformity. IEC is not responsible for any

6) All users should st edition of this publication.

7) No lia e i irectars,/employees, servants or agents including individual eXperts and
memb) i te EC National Committees for any personal injury, property damage or
other y S whether direct or indirect, or for costs (including legal fees) and
expen isi A Al , use of, or reliance upon, this IEC Publication or any ¢ther IEC
Publig

8) Attent We references cited in this publication. Use of the referenced publications is
indisp pplication of this publication.

9) Attent i N to\the™pgssibility that some of the elements of this IEC Publication may be the subject of
paten{ ri 3 ot be held responsible for identifying any or all such patent rights.

Internatjohal Standard IEC 62561-7 has been prepared by IEC technical commiftee 81:
Lightningprotectiomn:

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

FDIS Report on voting

81/413/FDIS 81/415/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.

A list of all the parts in the IEC 62561 series, under the general title Lightning protection
system components (LPSC), can be found on the IEC website.
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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.

@C@
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INTRODUCTION

This Part 7 of IEC 62561 deals with the requirements and tests for earthing enhancing
compounds as being a lightning protection system components (LPSC) designed and
implemented according to the IEC 62305 series of standards.

@C@
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LIGHTNING PROTECTION SYSTEM COMPONENTS (LPSC) -

Part 7: Requirements for earthing enhancing compounds

1 Scope

This Part 7 of IEC 62561 specifies the requirements and tests for earthing enhancing
compounds producing low resistance of an earth termination system.

2 Normative references

The follpwing documents, in whole or in part, are normatively refetenced\innhi ent and
are indigspensable for its application. For dated references, on dition cited applies. For
undated references, the Ilatest edition of the referef )
amendments) applies.

ISO 4689-3, Iron ores — Determination of sulfur cont method

ISO 148 - Part 1:
Dissoluli

EN 1245% jranular
waste n f 10 I/kg
for matari

EN 125 ,|Ba, Cd,
Cl, Co,

ASTM G 5ing the
Wenner

ASTM grization
Resista

ASTM (G rmation

from Eld

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

3.1
earthing enhancing compound
conductive compound producing low resistance of an earth termination system

3.2

manufacturer’s instructions

supplier’s instructions

written instructions provided by the manufacturer or the supplier in his documentation (see
4.2)
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3.3
leaching test

test during which the earthing enhancing compound is put into contact with a leachant and

some constituents of the material are extracted

4 Requirements

4.1 General

Earthing enhancing compounds shall be so designed and constructed that in normal use their

performance is reliable and without danger to persons and the surrounding.

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

4.2 Documentation

The maphufacturer or supplier of the earthing enhancing cg
information in his literature to ensure that the installer can<sele
suitable|and safe manner.

Complignce is checked by inspection.

NOTE T
user over

4.3 Material
The material of the earthirg

not pollute the environment. |
chemicgl properties a i

corrosivie to the earth &
Complignce is cheiE
4.4 N

All prod

ap

blication

dequate
jals in a

ed by the

It shall
cal and
| not be

The marking should be given on the packing unit.

Compliance is checked in accordance with 5.6.

5 Tests

5.1 General

The tests in accordance with this standard are type tests.

Unless otherwise specified, tests are carried out with the specimens prepared as in normal

use according to the manufacturer's or supplier's instructions.

All tests are carried out on new specimens.
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NOTE Unless otherwise specified, three samples are subjected to each individual test and the requirements are
satisfied if all the criteria are met. The applicant, when submitting the material to be tested, may also submit an
additional quantity which may be necessary should one test fail. The testing station will then, without further
request, repeat the test and will reject only if a further failure occurs. If the additional sample is not submitted at
the same time, the failure of one test will entail rejection.

5.2 Leaching test
5.2.1 General
The leaching test shall be performed according to EN 12457-2:

— Fe (iron);

— Cu (copper):

— Zn (zinc);

— Ni (nickel);

— Cd (cadmium);
— Co (cobalt);

— Pb (lead).

5.2.2 Determination of leachable ions

Determipation of the concentrations of constitue
EN 12506.

all be~performed accdrding to

5.2.3 Passing criteria

The criteria are given by national or in

5.3 Sulphur determina
5.3.1 General

A test for the

ISO 148469-1 and
methods).

shall be performed according to 1SO 4689-3 or
instrumentation (ICP-OES, ICP-AES or other ICP

5.3.2

The matériaN ared to\have passed the test if all measured values are less than 21 %. The
recorde asulting from this test shall be indicated within the product documentation.
5.4 etermination’of resistivity

5.4.1 General

The four—electrode method is used to measure the resistivity of earthing enhancing
compounds as described in ASTM G57-06. Representative samples of the materials shall be
taken from a typical package as provided by the manufacturer and prepared in accordance
with the manufacturer’s instructions. Three samples of the earthing enhancement material
shall be tested in a four-electrode soil box.

With the four-electrode method, a voltage is impressed on the outer electrodes which causes
current to flow. The resulting voltage drop between the inner electrodes is measured using a
voltmeter and the resulting resistance is calculated. The resistance of the material can also
be measured directly.

The resistance of each earthing enhancing compound sample shall be converted to the
resistivity value using the following formula:
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_ Rx A
a
where
P is the sample resistivity (Q cm);
R is the resistance (Q) ;
A is the cross sectional area of the container perpendicular to the current flow (cm2) ;
a is the inner electrode spacing, measured from inner edges of electrodes (cm).

5.4.2 Testing apparatus

- Any and two
voltd ter and
amn ents are

shown in Figure 1.

— Fouf-electrode soil box, made of an inert non-conductive ma it anently
mounted electrodes manufactured of mild or stainless steel. DOXE hercially
available or can be constructed in various sizes, as i ensipons are

known.
— Conpecting cables.

&



https://iecnorm.com/api/?name=670659295ff991540642081ef6a0d97a

62561-7 © IEC:2011 -1 -

58/11

5.4.3 Test procedure

The earthing enhancing compound shall be prepared according to the manufacturer’'s
instructions. If the material is to be installed as provided with no preparation required, the
earthing enhancing compound shall be tested as received.

The resistivity measurements shall be taken after the elapsed time, as specified by the
manufacturer, to allow for curing or maturing if required.

The sample of earthing enhancing compounds shall be placed in the soil box in a manner to
ensure good constant electrical contact between the earth enhancing compound and the
electrodes.

The resistance R of the samples shall be measured using the earth resistance meter or
technical method (derived from current and voltage measurements) and the resistivity of each
sample shall be calculated in accordance with 5.4.1.
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5.4.4 Passing criteria

The specimens are deemed to have passed the test if the obtained resistivity value from the
three samples are equal or less than the resistivity value claimed by the manufacturer.

5.5 Corrosion tests
5.5.1 General

This test method covers the procedure for determining the corrosiveness of materials used as
earth enhancement compounds. The corrosion rate is determined by using potentiodynamic
polarization resistance methods as outlined in ASTM G59-97 and ASTM G102-89. The

resulting_open circuit potential polarization curves will be used to determine the Tafel curves
and polarization resistance. The significance of the test is important e earth
enhancement materials have to be physically and chemically inert wit rodes in
order to|lavoid corrosion damage to the earthing electrode.

5.5.2 Test apparatus

A threetterminal potentiostat that can be used to impose/he~posith otential

— distilled water;

— glaspware;

—  mixer;
— balapce with an accuracy of +-0,001 g

5.5.3 Test preparation

— Prepgare a mix of material following the manufgcturer’s

instructions.
— Plack the three elgct S ihg, re ce and active electrodes) into the material

accqrding to@o
— Conpect to th , i S ing electrode shall be a material to represent the
ground electrode >

— The

— The

— Enh Qaterial designed to be used in a hardened or solid state shall b¢ tested
aftet

— Enh a0t’ material designed to be used within a dry form shall be tested with a
mini i

5.5.4 LTFestprocedure

— Obtain the open circuit potential of the working electrode immersed in the material.
— Obtain the Tafel curve for the material.
— Determine the Tafel constants and the polarization resistance (Rp) values.

5.5.5 Passing criteria

— For copper-plated earth electrodes, the polarization resistance shall be >4 Q x m2 for
non-aggressive environments and > 8 Q x m2 for aggressive environments.

— For galvanized earth electrodes, the polarization resistance shall be >3 Q x m2 for non-
aggressive environments and > 7,6 Q x m2 for aggressive environments.

5.6 Marking and indications

The information listed below shall be written on the package unit and/or on the installation
data sheet and/or in the manufacturer’s catalogue.
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On each package unit shall be marked in an indelible way

QO

the name of the manufacturer or his trademark,

O

the type or the serial number of the batch of earthing enhancing compound,

o O

)

)

) the installation instructions,

) the resistivity value and test apparatus used,
)

D

the conformity statement to the present standard.

The marking shall be checked by inspection.

6 st 1ofira anea A bt ~F £l Lo o Iy
rﬂ\llulc diTu VUVITTITTIU VT UITC Tt ot TUpPUT L

6.1 General

The purpose of this clause is to provide general requirements ;orts as
well as[to provide means to promote clear, complete reportifg pracedtires\for ratories
submitting test reports.

The reslults of each test carried out by the laborato gccurately,|clearly,
unambiguously and objectively, in accordance Wlth ¢ he test methgdds. The
results ghall be reported in a test report and sha i ation necessary for the
interpretation of the test results and all informati i

Particul of the report, especially with
regard i assimilation by the reader. Thg format
shall be of test carried out, but the headings

shall be|standardized as indi

The strycture of each S nimum, the information according to 6.2 to
6.8

6.2 Report ide;l i

6.2.1

6.2.2

6.2.3 5t was
test

6.2.4

6.2.5

6.2.6 Report shall be paginated and the total number of pages indicated
6.2.7 Date of issue of report
6.2.8 Date(s) of performance of test(s)

6.2.9 Signature and title, or an equivalent identification of the person(s) authorized to sign
for the testing laboratory for the content of the report
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6.3 Signature and title of person(s) conducting the test
6.4 Specimen description

6.4.1 Sample description

6.4.2 Detailed description and unambiguous identification of the test sample and/or test
assembly

6.4.3 Characterization and condition of the test sample and/or test assembly

6.4.4 Sampling procedure, where relevant

6.4.5 Date of Tecefptof testitems

6.4.6 Photographs, drawings or any other visual documentation, if gvaila
6.4.7 Standards and references
6.4.8 Identification of the test standard used and the date of
6.4.9 Other relevant documentation with the docume

6.5

—

lest procedure

6.5.1 Description of the test proced

6.5.2 nced
standard

6.5.3 Any other informati ifi ons

6.5.4

6.5.5 Location of th

6.6 Testing e@

Descrip sistivity

measur

6.7 M

Charact ics and catihration date of all instruments used for measuring the values specified

in the sfandard\(i’e. earth resistance meter, voltmeter, ammeter).

6.8 Rlesults and parameters recorded

6.8.1 The measured, observed or derived results shall be clearly identified, at least for
— independent measured values for each test,

— the average value for each test,

— the required passing criterion for each test defined by the standard,

— the relevant observed or derived results of the tests.

The above shall be presented by tables, graphs, drawings, photographs or other
documentation of visual observations, as appropriate.
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6.8.2 Statement pass/fail

A statement of pass/fail identifying the part of the test for which the specimen has failed and
also a description of the failure. This shall be illustrated by drawings, photographs or other
documentation of visual observations as appropriate.

@C@
8
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

COMPOSANTS DES SYSTEMES DE PROTECTION
CONTRE LA FOUDRE (CSPF) -

Partie 7: Exigences pour les enrichisseurs de terre
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El:2011
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La Norme internationale CEl 62561-7 a été établie par le comité d’études 81 de la CEl:
Protection contre la foudre.

Le texte

de cette norme est issu des documents suivants:
FDIS Rapport de vote
81/413/FDIS 81/415/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abouti a

I'approbation de cette norme.

Cette publication a été rédigée selon les Directives ISO/CEI, Partie 2.
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Une liste de toutes les parties de la série CEl 62561, publiées sous le titre général
Composants de systeme de protection contre la foudre (CSPF), peut étre consultée sur le site
web de la CELI.

Le comité a décidé que le contenu de cette publication ne sera pas modifié avant la date de
stabilité indiquée sur le site web de la CEIl sous "http://webstore.iec.ch" dans les données
relatives a la publication recherchée. A cette date, la publication sera

* reconduite,

* supprimée,

* remplacée par une édition révisée, ou
« amepdée

@%
8



https://iecnorm.com/api/?name=670659295ff991540642081ef6a0d97a

- 22 - 62561-7 © CEI:2011

INTRODUCTION

La présente partie 7 de la CEIl 62561 traite des exigences et des essais concernant les
enrichisseurs de terre utilisés comme composants des systémes de protection contre la
foudre (CSPF) congus et mis en ceuvre conformément a la série de normes CEIl 62305.

@C@
8
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COMPOSANTS DES SYSTEMES DE PROTECTION
CONTRE LA FOUDRE (CSPF) -

Partie 7: Exigences pour les enrichisseurs de terre

1 Domaine d’application

La présente Partie 7 de la CEI 62561 spécifie les exigences et les essais pour les

enrichis

2 Réflérences normatives

Les dod
partie,

référeng
derniérg
amende

ISO 469
(disponi

ISO 14

élémenfaires totales — Partie 1:

perchlo

EN 124
des déd
liquide-3
granula

EN 125
Cd, CI,

ASTM G

Wenner

ASTM

eurs de tefre generant une raiple resistance a un resedu de pris aexelre.

uments suivants sont cités en référence de maniére
Hans le présent document et sont indispensables

édition du document de référence sl&
ments).

9-3, Iron ores — Determination of_sulf
ble en anglais seulement)

869-1, Qualité du sol — Mise en

ique
xiviation — Essai de conformité pour li
ie 2: Essai en bachée unique avec un
olide d iniférieure a 4 mm (sans ou avec réducti

ets — Analyse des éluats — Détermination du pH,
S0,%, Vetzn

G59-97, ahdard Test Method for Conducting Potentiodynamic Polg

Resista

hceMeasurements

it ou en

our les
ées, la

ayentuels

method

teneurs
l'acide

Kiviation
rapport
n de la

As, Ba,

5ing the

rization

ASTM G102-89, Standard Practice for Calculation of Corrosion Rates and Related Information
from Electrochemical Measurements

3 Ter

mes et définitions

Pour les besoins du présent document, les termes et définitions suivants s'appliquent.

3.1

enrichisseur de terre
composé conducteur générant une faible résistance d’un réseau de prises de terre
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instructions des fabricants

instructi

ons des fournisseurs

instructions écrites fournies par le fabricant ou le fournisseur dans sa documentation (voir

4.2)

3.3

essai de lixiviation
essai au cours duquel I'enrichisseur de terre est mis en contact avec un agent lixiviant et des
éléments du matériau sont extraits

Le choi
particuli

4.2 D
Le fabr]

adéquat
matéria

La conf

NOTE D
suivre da

ant

d’un matériau dépend de sa capacité a
eres.

ocumentation

icant ou le fournisseur des

es dans sa documentation pg tallateur de choisir et d'ins

4.3

pas poll

propriétg

ne doit

La conf

44 WM

prmitéastvériiée par les essais spécifiés de 5.2, 5.3, 5.4 et 5.5.

arquage

doit fournir les informations

aller le

enance a
5.

ne doit
mes de
He terre

Tous les produits conformes a la présente norme doivent porter le marquage minimal suivant:

a) nom

du fabricant ou du vendeur responsable, ou marque commerciale;

b) symbole d’identification;

c) résistivité.

Il convient d’apposer le marquage sur 'emballage.

La conformité est vérifiée conformément a 5.6.
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5 Essais

5.1 Généralités

Les essais prévus dans la présente norme sont des essais de type.

Sauf spécification contraire, les essais sont effectués avec des éprouvettes préparées comme
en usage normal conformément aux instructions du fabricant ou du fournisseur.

Tous les essais sont effectués sur des éprouvettes neuves.

NOTE S ecificati i is & i is & iindivi { les exigences sont
satisfaiteg b a essai,
peut égal hec a un
essai. Le
a a nouvg¢au défaillance. Si I'’échantillon complémentaire n’est pas soumis au mé
entraine yn rejet.

3 un essai

5.2 Elssai de lixiviation
5.21 Généralités
L’essai de lixiviation doit étre réalisé conformément

— Fe (fer);

— Cu (puivre);

— Zn (zinc);

— Ni (nickel);

— Cd (cadmium);
— Co (fobalt);

— Pb (plomb).

5.2.2 Déter iviation

Les concentrations oficernés doivent étre déterminées conformément a la
EN 125

5.2.3
és par les réglementations nationales ou internationales.

5.3 Déterminati du soufre

5.3.1 L Généralités

L’essai de détermination du soufre doit étre réalisé conformément a I'lSO 4689-3 ou a
I'ISO 14869-1 et avec les instruments d’analyse adaptés (méthodes ICP-OES, ICP-AES ou
autres ICP).

5.3.2 Critéres de réussite

Le matériau est réputé avoir satisfait a I'essai si toutes les valeurs mesurées sont inférieures
a 2 %. La valeur consignée issue de cet essai doit étre indiquée dans la documentation
produit.
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5.4 Détermination de la résistivité
5.4.1 Généralités

La méthode a quatre électrodes permet de mesurer la résistivité des enrichisseurs de terre
comme cela est décrit dans le document ASTM G57-06. Des échantillons représentatifs des
matériaux doivent étre prélevés sur un emballage type fourni par le fabricant et préparés
conformément a ses instructions. Trois échantillons de matériau enrichisseur de terre doivent
étre soumis a I’essai dans un récipient a quatre électrodes pour 'analyse du sol.

La méthode a quatre électrodes imprime une tension sur les électrodes extérieures, ce qui
provoque I’écoulement du courant. On mesure la chute de tension résultante entre les
électrodes intérieures a l'aide d'un voltmeétre puis on calcule la résistanse résultante. La

résistanice du matériau peut également étre mesurée directement.

La résigtance de chaque échantillon d’enrichisseur de terre doit canvextiedben valeur de

résistivité a I'aide de la formule suivante:

_ Rx A4
a
ou
P egt la résistivité de I'échantillon (Q cm);
R egt la résistance (Q);
A egt la section du récipient perpend Scoulément du courant (cm2 ;
a egt I'écartement des électrodes(intéri 9 € a partir de leurs bords intérieurs

(cm).

5.4.2 Appareillage d’es

— Touf tellurohmmeétre fi i ik ararché ayant deux courants et deux tensions
de gortie ou t 3 rnatif a basse fréquence, un voltmeétre et un

ampgremetre ¢ e. Les connexions typiques pour l'utilisation d’un
récipient pour 'z \ e¢’ différents types d’instruments sont illustrées a la
Figure 1.

— Récipient S constitué d’'un matériau non conducteur inerte, avec

ier doux ou inoxydable. Les récipients pour I'analys¢ du sol
commerce ou peuvent étre réalisés dans des dimensions

quafre éléctrode
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