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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LIGHTNING PROTECTION SYSTEM COMPONENTS (LPSC) -
Part 7: Requirements for earthing enhancing compounds

FOREWORD

2024

International Electrotechnical Commission (IEC) is a worldwide organization for standardization camy
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promote.ihterna
coloperation on all questions concerning standardization in the electrical and electronic fields. Tothis er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).

rising
tional
d and
ports,
Their

préparation is entrusted to technical committees; any IEC National Committee interested in‘the’subject dedlt with

may participate in this preparatory work. International, governmental and non-governmental ofganizations |
with the IEC also participate in this preparation. IEC collaborates closely with the Interpational Organizat
Standardization (ISO) in accordance with conditions determined by agreement between the two organizati

The formal decisions or agreements of IEC on technical matters express, as nearly)as possible, an interna
cohsensus of opinion on the relevant subjects since each technical comnijtieé has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international ‘use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made ta. ensure that the technical content

Publications is accurate, IEC cannot be held responsible for the“yway in which they are used or fq
miginterpretation by any end user.

In|order to promote international uniformity, IEC National~-€Cemmittees undertake to apply IEC Public
transparently to the maximum extent possible in their national‘and regional publications. Any divergence b¢
anly IEC Publication and the corresponding national or regienal publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf]
aspessment services and, in some areas, accessyto-lEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

Alllusers should ensure that they have the latest edition of this publication.

Nd liability shall attach to IEC or its directors, employees, servants or agents including individual exper
megmbers of its technical committees andJEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeq
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the correctapplication of this publication.

IEC draws attention,to.the possibility that the implementation of this document may involve the use
patent(s). IEC takes 'no position concerning the evidence, validity or applicability of any claimed patent rig
regpect thereof. As\of the date of publication of this document, IEC had not received notice of (a) patent(s),
may be required.to implement this document. However, implementers are cautioned that this may not rep

the latest information, which may be obtained from the patent database available at https://patents.iec.ch

shpll not bexheld responsible for identifying any or all such patent rights.

aising
on for
pns.

tional
bm all

tional
bf IEC
r any

ations
tween
latter.

pbrmity
br any

s and
hge or
) and
r I[EC

bns is

of (a)
hts in
which
resent
. IEC

wherever a change has been made Addltlons are in green text deletions are in
strikethrough red text.


https://iecnorm.com/api/?name=205a25f81f570bf3c1f2a07ab7471826

IEC 62561-7:2024 RLV © IEC 2024 -5-

IEC 62561-7 has been prepared by IEC technical committee 81: Lightning protection. It is an
International Standard.

This third edition cancels and replaces the second edition published in 2018. This edition
constitutes a technical revision.

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

a) Figure A.1 has been replaced with a simpler one that clearly shows the high and low
corrosion load limits of the earth enhancing compounds without the need for special

=

b) p

nowledge;
H measurement has been introduced.

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

Full i
the 4

The |

Draft Report on voting

81/755/FDIS 81/761/RVD

bove table.

anguage used for the development of this International’ Standard is English.

hformation on the voting for its approval can be found in the report on voting indicated in

This [document was drafted in accordance with ISOAEC Directives, Part 2, and developgd in
accofdance with ISO/IEC Directives, Part 1 and dSO/IEC Directives, IEC Supplement, avajlable
at wyvw.iec.ch/members_experts/refdocs. The,main document types developed by IEQ are
descfibed in greater detail at www.iec.ch/puBlications.
A lisfj of all parts in the IEC 62561 series?’published under the general title Lightning protgction
systdgm components (LPSC), can be-found on the IEC website.
The ¢gommittee has decided that.the contents of this document will remain unchanged untjl the
stability date indicated on the |IEC website under webstore.iec.ch in the data related tp the
speclfic document. At this date, the document will be
e rg¢confirmed,
e withdrawn, or
e rgvised.

IMPORTANT — The "colour inside"” logo on the cover page of this document indicates

that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

This part of IEC 62561 deals with the requirements and tests for earthing enhancing compounds
used as lightning protection system components (LPSC) designed and implemented in
accordance with the IEC 62305 series.
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LIGHTNING PROTECTION SYSTEM COMPONENTS (LPSC) -

Part 7: Requirements for earthing enhancing compounds

1 Scope

This part of IEC 62561 specifies the requirements and tests for earthing enhancing compounds

prodlicing low resistance of an earth termination system.

2 Normative references

The following documents are referred to in the text in such a way that some ar all of their co

cons

itutes requirements of this document. For dated references, only the edition cited ap

ntent
blies.

For undated references, the latest edition of the referenced document (including| any
amendments) applies.

ISO 4689-3, Iron ores — Determination of sulfur content — Part’3:-Combustion/infrared mefhod

1SO1

Liees

EN 1R457-2, Characterisation of waste — Leaching.— Compliance test for leaching of granular
waste materials and sludges — Part 2: One stage.batch test at a liquid to solid ratio of 10 I/kg
for materials with particle size below 4 mm (without or with size reduction)

EN-15192.C/ L : ol

CEN(TR 16192, Waste — Guidanceoh analysis of eluates

AEYe s 0 Chonelaeel oot inihodl fon Biolel oo menl of Sodl Doolofiaine Lloing the
Milompos bore Slogieocio ot or

ASTM G57-20, Standard Test Method for Measurement of Soil Resistivity Using the Wenner
FouriElectrode Methed

ASTM G59-97,)Standard Test Method for Conducting Potentiodynamic Polarization Resislance
Meagurements

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

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:

e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp
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3.1
earthing enhancing compound

low resistivity compound that is intended to lower the resistance to earth of an earth termination
system when added between the buried earth electrode and the surrounding soil

3.2
leaching test
test quring which the earthing enhancing compound is put into contact with a\leachant and $ome
constituents of the material are extracted

34
corrdsiveload
sum-pfall-the-effects of acorrosive-environment

3.3
aggrpssive EEC
compgound characterized by a pH value and resistiyity, within the range specified in Annex|A

3.4

non-pggressive EEC
compgound characterized by a pH value and resistivity within the range specified in Annex|A

4 Requirements

4.1 General

Earthing enhancing compoeunds shall be so designed and constructed that in normal use|their
perfdrmance is reliable ‘and without danger to persons and the surrounding environment.

The ghoice of aumaterial depends on its ability to match the requirements of a particular
appligation.

NOTE| Natiohal regulations can apply.

42 Lp tati HstaHationinst .

The manufacturer or supplier of the earthing enhancing compounds shall provide adequate
information in his literature to ensure that the installer can select and install the materials in a
suitable and safe manner, containing the following information:

a) preparation instructions;

a) installation instructions;

b) resistivity value and the test method used;

c) conformity statement to the present document (IEC 62561-7).

Compliance is checked-by-inspectien in accordance with 5.7.
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The manufacturer’s literature shall contain information on how to maintain the characteristics
of the earthing enhancing compound so it remains stable over time.

4.3 Material

The material of the earthing enhancing compound shall be chemically inert to subsoil. It shall
not pollute the enV|ronment It shall prowde a stable enwronment in terms of phyS|caI and
chem|cal properties-a A

Compliance is checked by the tests specified in 5.2, 5.3, 5.4, 5.5 and 5.6.

4.4 | Marking

All ptoducts complying with this document shall-be-marked have indelible markings contdining
at legst-with the following information:

a)

3

anufacturer's or responsible vendor's name or its trademark;

b) ahy identifying symbol;

c) the type or the serial number of the batch of the earthing enhageing compound;
d) the resistivity value;

e) the pH value.

Whete this proves to be impractical the marking in accarlance with c), d) and e) may be given
on thie accompanying documentation.

The marking should be given on the-packingunipackaging.

Compliance is checked in accordance with\5:8.

5 Tests

5.1 General

The fests in accordancetwwith this document are type tests. These tests are of such a npture
that, |after they have been performed, it is not necessary to repeat them unless changeg are
made¢ to the materfals, design or type of manufacturing process, which can change¢ the
perfgqrmance characteristics of the product.

Testg are carried out with the specimens prepared as in normal use according tq the
manufacturer's or supplier's instructions, unless otherwise specified.

4 HPRA | 4 H
A” t o 4dic Lalricu Uut UIT TITw SpPTUITITITS.

NOTE—Three samples are subjected to each individual test and the requirements are satisfied
if all the criteria are met, unless otherwise specified.

The applicant, when submitting the material to be tested, can also submit an additional quantity
which could be necessary should one test fail. The testing-station laboratory will then, without
further request, repeat the test and will reject the samples 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.

For EECs already tested according to IEC 62561-7 the applicability of previous tests according
to Annex B can be applied.

For new components complete type tests and samples according to Clause 5 are required.
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Leaching test

General

2024

The leaching test shall be performed in accordance with EN 12457-2 in order to determine the
content of:

e Fe (iron);

C
o 7

5.2.2

Dete
in ac

5.2.3
The

u (copper);

n (zinc);

—(rricket);

d (cadmium);

0 (cobalt);
(lead).

Determination of leachable ions

mination of the concentrations of any or all of the metals listed in/5:2.1 shall be perfo
cordance with-EN CEN/TR 16192,

Passing Acceptance criteria

riteria are given by national or international regulations.

Sulphur determination

General

rmed

17 that specifies a combustien and infrared method, using a high-frequency indu

est for the determination ofssulphur shall be performed in accordance with ISO 4

ce, for the combustion efithe sample and infrared technique for the determination g
ur content.

Passing Acceptance criteria

are |
resul

5.4

The Faterial is deemed to have passed the test if all the values measured according to

ss than.2/% in sulphur content. The recorded value of sulphur resulting from thig
shall be_indicated in the product documentation.

Determination of resistivity

5.3.1
test

5.4.1

General

The four-electrode method shall be used to—measure determine the resistivity of earthing
enhancing compounds as described in ASTM G57-0620. Representative samples of the
materials shall be taken from a typical-package packaging as provided by the manufacturer and
prepared in accordance with the manufacturer’s instructions. Three samples of the earthing

enha

ncement material shall be tested in a four-electrode soil box.

With the four-electrode method, a voltage is applied to 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.
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The resistance of each earthing enhancing compound sample shall be converted to the
resistivity value using the following formula:

Rx A

where

a)

is the sample resistivity (Q - m);

the resistance (Q);
the cross-sectional area of the container perpendicular to the current flow (m?2);
the inner electrode spacing, measured from the inner edges of the electrodes (m).

Testing apparatus
ollowing apparatus are permitted to be used:

ny reliable commercially available earth resistance meter having two current ang
pltage terminals or a low frequency AC source, a high input’impedance voltmeter

nown in Figure 1.

hown.

onnecting cables.

(1)

two
and

mmeter. Typical connections for use of a soil box with yarious types of instruments are

pur-electrode soil box, made of an inert non-conductive material with four permanently
ounted electrodes manufactured of mild or stainless steel. Soil boxes are commergially
vailable or can be constructed in various sizes,¥as long as the inside dimensiong are
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&) &

2 3

—1
:
|-
;

IEC

Key
1 soll box
ammeter

vo|tmeter

A W N

eafth resistance meter

Figure 1 — Typical configurations for a four-electrode soil box

5.4.3 Testprocedure

e The earthing enhancing compound shall be prepared in accordance with the manufactyrer’s
instructions. If the material is to be installed as provided, with no preparation required, the
egrthing enhancing compound shall be tested as received.

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

e The sample of the 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. For solid materials, a standard 100 N/m2—force pressure should be applied
evenly to the surface of the material under test within the soil box for a period of 1 h and be
maintained during the resistance measurement.

e 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.

e The tests shall be carried out at an ambient temperature in the range of +15 °C to +25 °C.
The temperature at the time of measurement shall be recorded.
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NOTE 1 Both the pressure applied and the moisture level of the sample under test will affect the test results.

NOTE 2 For certain materials, it is possible that the method described in 5.4 is not the most appropriate and that
other methods are more desirable. This is under consideration.

5.4.4 Passing Acceptance criteria

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

5.5 pH measurement

5.5.1—Gemerat

This test covers the procedure for determining the pH of slurries coming from t ‘atérials
used|as earthing enhancing compounds. The significance of the test is important ausp the

earthing enhancing compounds shall be physically and chemically inert the parth

electfodes, to avoid corrosion to the earth electrodes and damage to surroumding

envirpnment. /\ .

4

5.5.2 Testing apparatus — Reagents’ <g(b

a) pH meter comprising a potentiometer equipped with a gl &gklomel electrode system.
Fpllow the manufacturer’s instructions for the pH meter us

b) Calomel and glass electrodes or equivalent, suitable fc&}ﬂeasuring viscous slurries ¢r for
nmeasuring soils. A combination electrode consisti gQ)f a saturated calomel refenence
electrode and a glass electrode combined as a si electrode is acceptable.

c) Thermometer. Some pH electrodes have tempi ture compensation built in as part gf the
pH electrode, but most do not (see manufact @s " specifications). A thermometer of rujgged
cpnstruction is required for calibration, a stainless-steel sheathed thermomefer is
preferred. Metal sheathed thermometerx e in different lengths, and a length appropriate
fqr the depth of interest should be chogen.

d) pH reference solution for the calibration of the pH meter prepared in accordance with the
nmlanufacturer’s instructions. Usually buffers having a pH of 4, 7 and 10 are us€d as
g¢ference solutions.

—

-
.\Q

e) Deionized water.
f) (Jlassware. .

g) Mixer. @ ’

h) Bplance with an(agCuracy of +0,01 g.

us]

5.5.3 Mate reparation
The /0IU@ the material to be tested shall be that appropriate for the pH meter usg¢d to
r test.

perfg \nz(/

If the material is provided commercially in wet form, then it shall be tested as received.

If the material is provided commercially in dry form and used in wet form, then a slurry shall be
prepared by mixing the solid and liquid phases in accordance with the manufacturer’s
instructions. Mixing will continue until the produced slurry is homogenous without any
coagulates.

If the material is provided commercially and used in dry form, then it shall be tested as received.

T A description of the testing apparatus and reagents is provided in ASTM G51-18.
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5.5.4 Test procedure

The tests shall be carried out at an ambient temperature in the range of +15 °C to +25 °C. The
temperature at the time of measurement shall be recorded.

a) The pH meter is calibrated with the reference solution to the range of the expected pH range
in accordance with the instructions of the pH meter’s supplier.

b) The electrode is immersed in the material to be tested. Read and report the pH to the first
decimal place.

5.5.5 Acceptance criteria

No pcceptance criteria are required. This measurement is done to determine| the
aggressiveness of the EEC.

NOTE| See Annex A.
5.6 | Corrosion tests
5.6.1 General

This fest method covers the procedure for determining the corrosiveness of materials us¢d as
earthing enhancement compounds. The corrosion rate shall be determined by using
potentiodynamic polarization resistance methods as outlined{in ASTM G59-97 (subsequent
conversion to corrosion rates via ASTM G102-89). The pdlarization curves collected a$ per
ASTM G59-97 are used to determine the polarization registance. The significance of the tgst is
impoftant because earthing enhancement materials have to be physically and chemically|inert
for tHe earth electrodes in order to avoid corrosion te the earthing electrode and earth lepd-in
rod.

5.6.2 Test apparatus

The {est apparatus consists of a three-terminal potentiostat, which can be used to imposg the
positlve and negative potential variations and to record the currents-needed necessary to optain
potentials:

a) d|stilled water;
b) glassware;

c) nfixer;

d) bplance with anfaccuracy of £0,001 g.
5.6.3 Test preparation

Prepare amix of the earthing enhancing compound with a water content (by weight) follqwing
the nllanufacturer’s instructions.

Place the three electrodes (working, reference and active electrodes) into the material in
accordance with the polarization resistance method.

Connect to the potentiostat. The working electrode shall be of a material to represent the ground
electrode (e.g. copper-plated or galvanized steel).

The active electrode shall be a graphite electrode.

The reference electrode is typically made of Cu/CuSO4. However, it can be any suitable, robust,
reference electrode, for example made of Ag/AgCl.

The earthing enhancing compound designed to be used in a hardened or solid state shall be
tested after the relevant curing period.
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The earthing enhancing compound designed to be used within a dry form shall be tested with a
minimum of 40 % in volume water content.

5.6.4 Test procedure

The tests shall be carried out at an ambient temperature in the range of +15 °C to +25 °C. The
temperature at the time of measurement shall be recorded.

a)

b)
c)

Obtain the open circuit potential of the working electrode immersed in the earthing

enhancing compound.

Obtain the Tafel curve for the earthing enhancing compound.

tHey-have-been-stabilized in accordance with ASTM G59-97.

etermine the corrosion rate in accordance with ASTM G102-89.

hould be repeated with a new specimen.

Passing Acceptance criteria

5
Fpr copper-plated steel earth electrodes, the polarization resistance shall be >4 Q
(0,4 m Q - cm?) for non-aggressive-envirenments EECs and(>,8 Q - m2, (0,8 mQ - cm
aggressive-environments EECs.

F

br galvanized steel earth electrodes, the polarization' resistance shall be >3 Q
(0,3 mQ - cm2) for non-aggressive-environments EECs and > 7,6 Q - m2, (0,76 mQ -
fqr aggressive-envirenments EECs.

Fpr earth electrodes made of other materials, e polarization resistance shall fulfil at
the criteria of 5.6.5 b).

D
Al visual, post-exposure assessment will follow. If any localized pitting is observed, the test
s

determine the Tafel constants and the polarization resistance (Rp) values—until-suchitime

- m2,
) f
) for

- m2,
cm?)

least

NOTE| Aggressive-thigh-corrosiontoad) and non-aggressive-{towcorrosiontoadyenvironments EECs are desfribed

in Anrjex A.

5.7

The

Documentation and installationh instructions

with fespect to its completenessyin accordance with 4.2.

Marking-and-indications

content of the documentatiofi-and installation instructions shall be checked by inspection

The conformity of marking shall be checked by inspection, in accordance with 4.4.
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Structure and content of the test report

General

2024

The purpose of this Clause 6 is to provide general requirements for laboratory test reports. It is
intended to provide means 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 given 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.

Particbular care and attention-—<shall be - naid-to-the arranacaement of the renort esndcialbv wit

Sostpolarenss cnd atontden chall Do oodel te the cronccronl of e pooosl coos cinllpdis

B e i e e A

shalllhae carafully and enecificallvy decianed for each tuna of tect carried out =Bt the haadlinas

v odroiuiTy diTuopuuiodiTy "o uoigiToeu o wauTr iy pLvurtovotodl A A AT S A= AL Al LA g

| od ol I .

The feport shall be arranged and presented in such a way that it is®asily assimilated bl the

reade¢r, especially with regards to presentation of the test data. Thg'format shall be specifjcally

designed for each type of test carried out, but the headings shalt be’ standardized as indi¢ated
below.

The structure of each report shall include the information-accerding specified in 6.2 to 6.8, as

a minimum.

6.2 | Report identification

The following information shall be included?;

a) alftitle or subject of the report;

b) npme, address and telephone number of the test laboratory;

c) npme, address and telephone number of the sub-testing laboratory where the test was
carried out, if different from.the company which was assigned to perform the test;

d) upique identification number (or serial number) of the test report;

e) name and address_ofthe vendor;

f) rg¢portshall-be-paginated report and indication of the total number of pages-indicatgd on
efch page, including appendices or annexes;

g) dpate of issueof the report;

h) dpte(s)stest(s) was (were) performed;

i) signature and title, or an equivalent identification, of the person(s) authorized to sign fqr the
tasting laboratory for the content of the report;

j) signature and title of the person(s) conducting the test;

k) the following declaration in order to avoid misuse. "This type test report shall not be
reproduced other than in full, except with the prior written approval of the issuing test
laboratory. This type test report only covers the samples submitted for test and does not
produce evidence of the quality for series production."

6.3 Specimen description

a) Sample description.
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b) Detailed description and unambiguous identification of the test sample and/or test assembly
or both.

c) C

haracterization and condition of the test sample andfor test assembly or both.

d) Sampling procedure, where relevant.

e) D
fy P

6.4

ate of receipt of test samples.
hotographs, drawings or any other visual documentation, if available.

Standards and references

a) Identification of the test standard used and the date of issue of the standard.

b) O
6.5

a)
b)

c)
d)
e)

— Q > o< O

6.6

Desd
of re

6.7

Char
in thi

6.8
6.8.1

The measured, observed, or.derived results shall be clearly identified, at least for:

a) in
b) th
c) th
d) th

e) th

ther relevant documentation with the documentation date.

Test procedure
escription of the test procedure.

andard.

ny other information relevant to a specific test such as environmetital conditions.
onfiguration of the testing assembly and measuring set-up.

bcation of the arrangement in the testing area and measuring techniques.

Testing equipment description

ription of equipment used for every test conducted,‘.g. apparatus used for determin
sistivity-measurement (box or tube).

Measuring instruments description

acteristics and calibration dates of all instruments used for measuring the values spe
5 document (e.g. earth resistance meter, voltmeter, ammeter).

Results and parameters recorded

Measured, observed-or derived results

dependent measured values for each test,

e average value for each test,

e requiredépassing accepting criterion for each test defined by the standard,
e relevant observed or derived results of the tests;

edlime period between the preparation of the specimen and the measurement o

stification for any deviations from, additions to or exclusions from) the refergnced

ation

cified

f the

rd

qiqtivify

The above shall be presented by means of tables, graphs, drawings, photographs or other
documentation of visual observations, as appropriate.

6.8.2

Statement of pass/ or fail

A statement of pass/ or fail is necessary, identifying the part of the test for which the specimen
has failed and also a description of the failure.
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Annex A
(informative)

Corrosion load

IEC 62561-7:2024 RLV © IEC 2024

The minimum resistivity value p* and the pH value measured on—a-seif an EEC compound
sample after the addltlon of delonlzed water aIIows the assessment of the corrosmn Ioadlng

(see Figure A.1)—th

/////{ o // i
6-95 EDIUM /
s ///{//% // i)
N\
S >

10 30 50 100

p* = Minimum resistivity value after adding de-ionized water (Q.m)

IEC
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pH

>95

45-6

<45

“\%\‘3.\“3

//’/////"M

///////////////,A

10 30 50 100

p* = Minimum resistivity value after adding deionized water (Q + m)

Figure A.1 — Corrosion load (free corrosion without concentration cell)
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Annex B
(normative)

Applicability of previous tests

For earthing enhancing compounds already successfully tested in accordance with
7:2011 or IEC 62561-7:2018, differences between versions in the test procedures
Table B.1, are not considered significant enough to warrant the re-testing of the pro
the requirements of IEC 62561-7:2023.

© IEC 2024

IEC 62561-
identified in
duct to meet

It is ot necessary to repeat tests when the manufacturer of that product clearly states that/their

prodiyict meets all the following requirements:

e there is no change in the classification of the product since it was successfu H}){ested

e there is no change in the method of manufacture of the product smce | succesgfully
tgsted;

e there is no change in the design of the product since it was succes%ﬁﬂy tested,;

o there is no change in the materials used in the product since it successfully testedl.

For new products, complete type tests according to this docu

Table B.1 — Differences in the requirements for ea
complying with IEC 62561-7:2011§IEC 62561-7:2018

l&@y shall be performed.

N
é’fing enhancing compounds|

ya)
Test description a<62561-7: IEC 62561-7: Re-testing
P O 2011 2018 requirel
)
Documnentation and installation instructions \r\\Q) 4.2 4.2 No
Markihg R 44 4.4 No
N
Deterination of resistivity — Test procedure \\Q) 5.4.3 5.4.3 No
Anne \Q - Figure A.1 No
&
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LIGHTNING PROTECTION SYSTEM COMPONENTS (LPSC) -
Part 7: Requirements for earthing enhancing compounds

FOREWORD

1) Thie International Electrotechnical Commission (IEC) is a worldwide organization for standardization camprising
alllnational electrotechnical committees (IEC National Committees). The object of IEC is to promote.ihterngtional
coloperation on all questions concerning standardization in the electrical and electronic fields. To«this erjd and
in pddition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rgports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).| Their
préparation is entrusted to technical committees; any IEC National Committee interested in‘the’subject dedlt with
may participate in this preparatory work. International, governmental and non-governmental ofganizations lijaising
with the IEC also participate in this preparation. IEC collaborates closely with the Interpational Organizatfon for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizatipns.

2) Thie formal decisions or agreements of IEC on technical matters express, as nearly)as possible, an interngtional
cohsensus of opinion on the relevant subjects since each technical comnijtieé has representation from all
interested IEC National Committees.

3) IEE Publications have the form of recommendations for international ‘use and are accepted by IEC National
Cdmmittees in that sense. While all reasonable efforts are made ta. ehsure that the technical content ¢f IEC
Publications is accurate, IEC cannot be held responsible for the)way in which they are used or fqr any
miginterpretation by any end user.

4) In|order to promote international uniformity, IEC National-€Cemmittees undertake to apply IEC Publigations
transparently to the maximum extent possible in their national‘and regional publications. Any divergence between
any IEC Publication and the corresponding national or regienal publication shall be clearly indicated in the|latter.

5) IECL itself does not provide any attestation of conformity. Independent certification bodies provide confprmity
aspessment services and, in some areas, accessyto-lEC marks of conformity. IEC is not responsible fpr any
sefvices carried out by independent certification bodies.

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

7) N(d liability shall attach to IEC or its directors, employees, servants or agents including individual experfs and
megmbers of its technical committees andJEC National Committees for any personal injury, property damage or
other damage of any nature whatsgever, whether direct or indirect, or for costs (including legal feeg) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othgqr IEC
Publications.

8) Atfention is drawn to the Normative references cited in this publication. Use of the referenced publicatipns is
indispensable for the correctapplication of this publication.

9) IEC draws attention to.the possibility that the implementation of this document may involve the use |of (a)
patent(s). IEC takes 'no position concerning the evidence, validity or applicability of any claimed patent rights in
regpect thereof. As\ef the date of publication of this document, IEC had not received notice of (a) patent(s),|which
may be required.to implement this document. However, implementers are cautioned that this may not repfesent
th¢ latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shpll not bexh€eld responsible for identifying any or all such patent rights.

IEC 62661-7 has been prepared by IEC technical committee 81: Lightning protection. It fis an
Internationat-Standard

an
ot

ar
root

a
e

This third edition cancels and replaces the second edition published in 2018. This edition
constitutes a technical revision.

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

a) Figure A.1 has been replaced with a simpler one that clearly shows the high and low
corrosion load limits of the earth enhancing compounds without the need for special
knowledge;

b) pH measurement has been introduced.
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The text of this International Standard is based on the following documents:

Draft Report on voting

81/755/FDIS 81/761/RVD

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

the a

The |

bove table.

anguage used for the development of this International Standard is English.

This
acco
at w
desc

A list]
syste

The
stabi
spec

—

q

e W

e g

document was drafted in accordance with ISO/IEC Directives, Part 2, and develep

ed in

dance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement).available

vw.iec.ch/members_experts/refdocs. The main document types developed\by IEC
ibed in greater detail at www.iec.ch/publications.

of all parts in the IEC 62561 series, published under the general title Lightning prote
m components (LPSC), can be found on the IEC website.

are

ction

ommittee has decided that the contents of this document wilkremain unchanged untjil the

ity date indicated on the IEC website under webstore.ig€.ch in the data related t
fic document. At this date, the document will be

confirmed,

ithdrawn, or

vised.

b the
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INTRODUCTION

This part of IEC 62561 deals with the requirements and tests for earthing enhancing compounds
used as lightning protection system components (LPSC) designed and implemented in
accordance with the IEC 62305 series.
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LIGHTNING PROTECTION SYSTEM COMPONENTS (LPSC) -

Part 7: Requirements for earthing enhancing compounds

1 Scope

This part of IEC 62561 specifies the requirements and tests for earthing enhancing compounds

prodlicing low resistance of an earth termination system.

2 Normative references

The following documents are referred to in the text in such a way that some ar all of their co

ntent

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.

ISO 4689-3, Iron ores — Determination of sulfur content — Part’3:-Combustion/infrared mefhod
EN 1R2457-2, Characterisation of waste — Leaching — Compliance test for leaching of granular
waste materials and sludges — Part 2: One stage batghtest at a liquid to solid ratio of 10 I’kg
for materials with particle size below 4 mm (withoutQr with size reduction)

CEN/TR 16192, Waste — Guidance on analysis ofeluates

ASTM G57-20, Standard Test Method for\Measurement of Soil Resistivity Using the Wenner
FouriElectrode Method

ASTM G59-97, Standard Test Method for Conducting Potentiodynamic Polarization Resislance
Meagurements

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

3 Terms and-definitions

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

ISO land” IEC maintain terminology databases for use in standardization at the follawing
addresses:

e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp

3.1

earthing enhancing compound

EEC

low resistivity compound that is intended to lower the resistance to earth of an earth termination
system when added between the buried earth electrode and the surrounding soil


https://www.electropedia.org/
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3.2

leaching test

test during which the earthing enhancing compound is put into contact with a leachant and some
constituents of the material are extracted

3.3
aggressive EEC
compound characterized by a pH value and resistivity within the range specified in Annex A

3.4
non-aggressive EEC
compound characterized by a pH value and resistivity within the range specified in Annéx|A

4 Requirements

4.1 General

Earthing enhancing compounds shall be so designed and constructedhat in normal use|their
perfdrmance is reliable and without danger to persons and the surrounding environment.

The choice of a material depends on its ability to match the_requirements of a particular
appligation.

NOTE| National regulations can apply.
4.2 Documentation and installation instructions

The manufacturer or supplier of the earthing_enhhancing compounds shall provide adequate
information in his literature to ensure that the\installer can select and install the materialg in a
suitaple and safe manner, containing the fellowing information:
a) pfeparation instructions;

b)
c)

ristallation instructions;

—

gsistivity value and the testumethod used,;
d) cenformity statement to the present document (IEC 62561-7).

Compliance is checked\in'accordance with 5.7.

The manufacturer's literature shall contain information on how to maintain the character|stics
of thg¢ earthing‘enhancing compound so it remains stable over time.

4.3 Material
The baatarial ~Af thao Aarthina Aot~ AN AL A dcohall ba cbhaoamicallvy inArt $4~ bl 14 Sha”
mateoeTrtanr vt uare Uﬂlklllllv UIIIIUIIUIIIH UUIIIPUUIIU C>ARE“ 11N VAY] UII\/IIII\IUII‘Y mrort TtV ouvovVll. LAY

not pollute the environment. It shall provide a stable environment in terms of physical and
chemical properties.

Compliance is checked by the tests specified in 5.2, 5.3, 5.4, 5.5 and 5.6.

4.4 Marking

All products complying with this document shall have indelible markings containing at least the
following information:

a) manufacturer's or responsible vendor's name or its trademark;

b) any identifying symbol;

c) the type or the serial number of the batch of the earthing enhancing compound;
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d) the resistivity value;

e) the pH value.

Where this proves to be impractical the marking in accordance with c), d) and e) may be given
on the accompanying documentation.

The marking should be given on the packaging.

Compliance is checked in accordance with 5.8.

5 1

5.1
The
that,

mad¢
perfa

Tests
mant

All te

Thre
critern

requ
addit

For H
to An

For n

5.2

5.2.1

[ests

General
ests in accordance with this document are type tests. These tests are~0f)such a n
after they have been performed, it is not necessary to repeat theminléss change

to the materials, design or type of manufacturing process, which can change
rmance characteristics of the product.

are carried out with the specimens prepared as in pormal use according tg
facturer's or supplier's instructions, unless otherwise specified.

sts are carried out on new specimens.

ia are met, unless otherwise specified.

st, repeat the test and will reject'the samples only if a further failure occurs.
onal sample is not submitted at the same time, the failure of one test will entail rejed

ECs already tested according to IEC 62561-7 the applicability of previous tests acco
nex B can be applied.

Leaching.test

General

The applicant, when submitting the material4e ‘be tested, can also submit an additional quantity
whicI could be necessary should one test-fail. The testing laboratory will then, without f{
[

ew components eomplete type tests and samples according to Clause 5 are required.

ature
5 are
b the

the

b samples are subjected to each individual test and the requirements are satisfied if all the

rther
the
tion.

rding

The |

content. of:

aching test shall be performed in accordance with EN 12457-2 in order to determinr: the

e Fe (iron);

e C
o Z
e N
e C
e C
e P

u (copper);

n (zinc);

i (nickel);

d (cadmium);
o (cobalt);

b (lead).
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Determination of leachable ions

2024

Determination of the concentrations of any or all of the metals listed in 5.2.1 shall be performed
in accordance with CEN/TR 16192.

5.2.3

Acceptance criteria

The criteria are given by national or international regulations.

5.3
5.3.1
The
3:201
furng
sulph

5.3.2

Sulphur determination

[ Generat

est for the determination of sulphur shall be performed in accordance with/1S© 4
7 that specifies a combustion and infrared method, using a high-frequency*indu
ce, for the combustion of the sample and infrared technique for the determination ¢
ur content.

Acceptance criteria

are |
resul

5.4
5.4.1

The
com
taker
with
be te

With

curre
voltni
meag

The
resis

The Faterial is deemed to have passed the test if all the values measured according to

ss than 2 % in sulphur content. The recorded value of sulphur resulting from thig
shall be indicated in the product documentation.

Determination of resistivity
General

four-electrode method shall be used to determine the resistivity of earthing enha

from a typical packaging as provided<by the manufacturer and prepared in accord
he manufacturer’s instructions. Thre&'samples of the earthing enhancement material
sted in a four-electrode soil box.

the four-electrode methods;(a voltage is applied to the outer electrodes, which c4
nt to flow. The resulting-voltage drop between the inner electrodes is measured us
eter, and the resulting resistance is calculated. The resistance of the material can als
ured directly.

resistance of each earthing enhancing compound sample shall be converted tq
ivity value using the following formula:

Rx A

689-
ction
f the

5.3.1
test

hcing

ounds as described in ASTM G57-20. Representative samples of the materials shall be

ance
shall

uses
ng a
50 be

the

(1)

where

p is the sample resistivity (Q - m);

R is the resistance (Q);

A is the cross-sectional area of the container perpendicular to the current flow (m2);

a is the inner electrode spacing, measured from the inner edges of the electrodes (m).

5.4.2

Testing apparatus

The following apparatus are permitted to be used:

a) Any reliable commercially available earth resistance meter having two current and two
voltage terminals or a low frequency AC source, a high input impedance voltmeter and
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b)

c)

Key

=N

A W0 N

so|l box
anymeter

vol|tmeter

ammeter. Typical connections for use of a soil box with various types of instruments are
shown in Figure 1.

Four-electrode soil box, made of an inert non-conductive material with four permanently
mounted electrodes manufactured of mild or stainless steel. Soil boxes are commercially
available or can be constructed in various sizes, as long as the inside dimensions are
known.

Connecting cables.

S o da

O
o
[T
gl

==/

IEC

earth resistance meter

Figure 1 — Typical configurations for a four-electrode soil box

5.4.3 Test procedure

The earthing enhancing compound shall be prepared in accordance with 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 resistance measurements shall be taken after the elapsed time, as specified by the
manufacturer, to allow for curing or maturing if required.

The sample of the 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. For solid materials, a standard 100 N/m? pressure should be applied evenly to
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the surface of the material under test within the soil box for a period of 1 h and be maintained

during the resistance measurement.

The resistance R of the samples shall be measured using the earth resistance met

er or

technical method (derived from current and voltage measurements) and the resistivity of

each sample shall be calculated in accordance with 5.4.1.

The tests shall be carried out at an ambient temperature in the range of +15 °C to +25 °C.

The temperature at the time of measurement shall be recorded.

NOTE 1 Both the pressure applied and the moisture level of the sample under test will affect the test results

NOTE 2 For certain materials, it is possible that the method described in 5.4 is not the most appropriate and that

other METNOdS are more desiraple. This IS Under consideration.
5.4.

The specimens are deemed to have passed the tests if the obtained resistivityvalue fror
threg samples are equal to or less than the resistivity value claimed by the manufacturer.

5.5

5.5.

This [test covers the procedure for determining the pH of slurries coming from the mats
used|as earthing enhancing compounds. The significance of'the test is important becaus
earthing enhancing compounds shall be physically andychemically inert with the

rodes, to avoid corrosion to the earth electrodes and damage to the surroumding
envirpnment.

elect

5.5.

a)

b)

c)

d)

e)
f)
g)
h)

5.5

4 Acceptance criteria

pH measurement

1 General

2 Testing apparatus — Reagents'

H meter comprising a potentiometer eqliipped with a glass-calomel electrode sy;s
pllow the manufacturer’s instructions_forthe pH meter used.

alomel and glass electrodes or eguivalent, suitable for measuring viscous slurries
easuring soils. A combination. €lectrode consisting of a saturated calomel refen
ectrode and a glass electrodercombined as a single electrode is acceptable.

hermometer. Some pH electrodes have temperature compensation built in as part g
H electrode, but most do_not (see manufacturers’ specifications). A thermometer of ru

referred. Metal sheathed thermometers come in different lengths, and a length approq
r the depth of interest should be chosen.

2T 0T 4 ®3 O Mo

H reference.solution for the calibration of the pH meter prepared in accordance wit
anufacturer’s instructions. Usually buffers having a pH of 4, 7 and 10 are us€
g¢ference.solutions.

O 33T

eionized water.

n the

brials
e the
earth

stem.

br for
ence

f the
gged

bnstruction is required for calibration, and a stainless-steel sheathed thermometer is

riate

h the
d as

dlassware.

Mixer.
Balance with an accuracy of £+0,01 g.

.3 Material preparation

The volume of the material to be tested shall be that appropriate for the pH meter used to
perform the test.

If the material is provided commercially in wet form, then it shall be tested as received.

1

A description of the testing apparatus and reagents is provided in ASTM G51-18.
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If the material is provided commercially in dry form and used in wet form, then a slurry shall be
prepared by mixing the solid and liquid phases in accordance with the manufacturer’s
instructions. Mixing will continue until the produced slurry is homogenous without any

coag

ulates.

If the material is provided commercially and used in dry form, then it shall be tested as received.

5.5.4

Test procedure

The tests shall be carried out at an ambient temperature in the range of +15 °C to +25 °C. The

temp

erature at the time of measurement shall be recorded.

a) T
in
b) T
d

5.5.5
No

aggrgssiveness of the EEC.

NOTE|
5.6
5.6.1

This
earth

potentiodynamic polarization resistance methods as outlined in ASTM G59-97 (subseq

he pH meter is calibrated with the reference solution to the range of the expected.pHr
accordance with the instructions of the pH meter’s supplier.

he electrode is immersed in the material to be tested. Read and report the"pH to the
bcimal place.

Acceptance criteria

hcceptance criteria are required. This measurement is ~done to determine

See Annex A.
Corrosion tests

General

ing enhancement compounds. The cotrosion rate shall be determined by

ange

first

the

test method covers the procedure for detefmining the corrosiveness of materials us¢d as

ising
juent

conversion to corrosion rates via ASTM..G102-89). The polarization curves collected a$ per
ASTM G59-97 are used to determine the“polarization resistance. The significance of the test is
impoftant because earthing enhancement materials have to be physically and chemically|inert
for the earth electrodes in order to*avoid corrosion to the earthing electrode and earth lepd-in
rod.

5.6.2 Test apparatus

The {est apparatus consists of a three-terminal potentiostat, which can be used to imposg the
positlve and negative potential variations and to record the currents necessary to olptain
potentials:

a) d|stilled water;

b) glassware;

C) mixer;

d) balance with an accuracy of +0,001 g.

5.6.3

Test preparation

Prepare a mix of the earthing enhancing compound with a water content (by weight) following
the manufacturer’s instructions.

Place the three electrodes (working, reference and active electrodes) into the material in
accordance with the polarization resistance method.

Connect to the potentiostat. The working electrode shall be of a material to represent the ground
electrode (e.g. copper-plated or galvanized steel).
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The active electrode shall be a graphite electrode.

The reference electrode is typically made of Cu/CuSO4. However, it can be any suitable, robust,
reference electrode, for example made of Ag/AgCl.

The earthing enhancing compound designed to be used in a hardened or solid state shall be
tested after the relevant curing period.

The earthing enhancing compound designed to be used within a dry form shall be tested with a
minimum of 40 % in volume water content.

5.6. Test procedure

The fests shall be carried out at an ambient temperature in the range of +15 °C to.+25 °C| The
tempgrature at the time of measurement shall be recorded.

a) (btain the open circuit potential of the working electrode immersed.”in the earnthing
ehhancing compound.
b) Qbtain the Tafel curve for the earthing enhancing compound.

c) Determine the Tafel constants and the polarization resistance(R
ith ASTM G59-97.

W
d) Dletermine the corrosion rate in accordance with ASTM G102-89.
A
s

p) values in accordance

e) Alvisual, post-exposure assessment will follow. If any localized pitting is observed, the test

hould be repeated with a new specimen.

5.6.5 Acceptance criteria

a) Fpr copper-plated steel earth electrodes, &he polarization resistance shall be >4 Q| m2,
(0,4 m Q - cm2) for non-aggressive EECs and > 8 Q - m2, (0,8 mQ - cm?) for aggrepsive
EECs.

b) Fpr galvanized steel earth electrodes, the polarization resistance shall be >3 Q| m2,
(0,3 mQ - cm2) for non-aggressive EECs and > 7,6 Q - m2, (0,76 mQ - cm?2) for aggrepsive
E[ECs.

c) Fpr earth electrodes madejof other materials, the polarization resistance shall fulfil at|least
the criteria of 5.6.5 b).

NOTE| Aggressive and non-aggressive EECs are described in Annex A.
5.7 | Documentation and installation instructions

The ¢ontent of)the documentation and installation instructions shall be checked by inspection
with fespectto its completeness, in accordance with 4.2.

5.8 LMarking

The conformity of marking shall be checked by inspection, in accordance with 4.4.

6 Structure and content of the test report

6.1 General

The purpose of this Clause 6 is to provide general requirements for laboratory test reports. It is
intended to provide means 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
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results shall be given 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.

The report shall be arranged and presented in such a way that it is easily assimilated by the
reader, especially with regards to presentation of the test data. The format shall be 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 the information specified in 6.2 to 6.8, as a minimum.

6.2

The following information shall be included:

a)
b)
c)

a
n
n
c

d) u

e) n

f) p
a

g) d

h) d

s
tg

) s
k) th
reg

—Report-identification

title or subject of the report;
hme, address and telephone number of the test laboratory;

hme, address and telephone number of the sub-testing laboratory where the test
brried out, if different from the company which was assigned to perform the test;

hique identification number (or serial number) of the test report;

bme and address of the vendor;

was

nginated report and indication of the total number of\pages on each page, incliiding

bpendices or annexes;
hte of issue of the report;
hie(s) test(s) was (were) performed;

gnature and title, or an equivalent identification, of the person(s) authorized to sign fa
sting laboratory for the content of the report;

gnature and title of the person(s) conducting the test;

r the

e following declaration in order.to avoid misuse. "This type test report shall n¢t be

produced other than in full, except with the prior written approval of the issuing
boratory. This type test reporf-only covers the samples submitted for test and doe
roduce evidence of the quality for series production.”

Specimen description

ample description.

6.4

etailed description’and unambiguous identification of the test sample or test assemf

test
5 not

ly or

Standards and references

a) ldentification of the test standard used and the date of issue of the standard.

b) Other relevant documentation with the documentation date.

6.5

Test procedure

a) Description of the test procedure.

b) Justification for any deviations from, additions to or exclusions from the referenced
standard.

c) A

ny other information relevant to a specific test such as environmental conditions.

d) Configuration of the testing assembly and measuring set-up.
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e) Location of the arrangement in the testing area and measuring techniques.

6.6

Testing equipment description

Description of equipment used for every test conducted, e.g. apparatus used for determination
of resistivity (box or tube).

6.7

Measuring instruments description

Characteristics and calibration dates of all instruments used for measuring the values specified
in this document (e.g. earth resistance meter, voltmeter, ammeter).

6.8
6.8.1

Results and parameters recorded

Measured, observed or derived results

The measured, observed or derived results shall be clearly identified, at leastyfor:

a) in
b) th
c) th
d) th
e) th

re

The
docu

6.8.2

A statement of pass or fail is necessarygidentifying the part of the test for which the spec

has f

dependent measured values for each test,
e average value for each test,
e required accepting criterion for each test defined by the standard,

e relevant observed or derived results of the tests;

sistivity.

hbove shall be presented by means of tables$/graphs, drawings, photographs or
mentation of visual observations, as appropriate.

Statement of pass or fail

piled and also a description of the\failure.

e time period between the preparation of the specimen and the measurement of the

bther

imen
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Annex A
(informative)

Corrosion load

The minimum resistivity value p* and the pH value measured on an EEC compound sample
after the addition of deionized water allows the assessment of the corrosion loading (see
Figure A.1).

>95 % //” {(
6-95 ~ Agressive , / ,aape;‘z;ve
oH -(HIGH) %fﬁ/ WLow) Skl

/{’} '4

<45 T . IS
| - | T )

p* = Minimum resistivity value aftep’adding deionized water (Q + m)

Figure A.1 — Corrosion load (free corrosion without concentration cell)
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Annex B
(normative)

Applicability of previous tests

For earthing enhancing compounds already successfully tested in accordance with IEC 62561-
7:2011 or IEC 62561-7:2018, differences between versions in the test procedures identified in
Table B.1, are not considered significant enough to warrant the re-testing of the product to meet
the requirements of IEC 62561-7:2023.

It is ot necessary to repeat tests when the manufacturer of that product clearly states that/their
prodiict meets all the following requirements:
o there is no change in the classification of the product since it was successfullytested;

e there is no change in the method of manufacture of the product since it-was succesgfully
tgsted;

e there is no change in the design of the product since it was successfully tested;

L

e there is no change in the materials used in the product since it was’successfully teste

For new products, complete type tests according to this document shall be performed.

[Table B.1 — Differences in the requirements for earthing enhancing compounds|
complying with IEC 62561-7:2011 or'IEC 62561-7:2018

Test description IEC g§$$1-7: IEC 231531-7: Re-te§ting

required
Docuinentation and installation instructions 4.2 4.2 No
Markipg 4.4 4.4 No
Deternination of resistivity — Test procedure 5.4.3 5.4.3 No
Anne - Figure A.1 No
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

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

Partie 7: Exigences pour les enrichisseurs de terre

AVANT-FRUOFOS

1) LalCommission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisatioh composée
de| I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a pour objet de
fayoriser la coopération internationale pour toutes les questions de normalisation dans (les“domaines de
I'é|ectricité et de I'électronique. A cet effet, I'|EC — entre autres activités — publie des Norfmes”internationales,
dep Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) pt des
Gdides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'étudefs, aux
trgvaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisfations
internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC;yparticipent égalemept aux
trgvaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), seloph des
copditions fixées par accord entre les deux organisations.

2) Lep décisions ou accords officiels de I'lEC concernant les questions technigues représentent, dans la mespre du
popsible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC intéfessés
soht représentés dans chaque comité d'études.

3) Lep Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin qug I'lEC
s'dssure de I'exactitude du contenu technique de ses publicatiens; I'lEC ne peut pas étre tenue responsaple de
I'éyentuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

4) D4gns le but d'encourager I'uniformité internationale, les,Comités nationaux de I'lEC s'engagent, dans tdute la
megsure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications natipnales
et|régionales. Toutes divergences entre toutes«Publications de I'lEC et toutes publications nationales ou
régionales correspondantes doivent étre indiquées\en termes clairs dans ces derniéres.

5) L'IEC elle-méme ne fournit aucune attestation*de conformité. Des organismes de certification indépendants
fodrnissent des services d'évaluation de_tonformité et, dans certains secteurs, accédent aux marques de
cophformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certification
ingépendants.

6) Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.

7) Aucune responsabilité ne doit etré imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandataires,
y ¢ompris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de|l'lEC,
popr tout préjudice causé.en cas de dommages corporels et matériels, ou de tout autre dommage de gdelque
nafure que ce soit, dire¢te,ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépenses
défoulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de|l'lEC,
oulau crédit qui luinestaccordé.

8) L'gttention estattirée sur les références normatives citées dans cette publication. L'utilisation de publigations
référencées(est obligatoire pour une application correcte de la présente publication.

9) L'IEC attire1*attention sur le fait que la mise en application du présent document peut entrainer I'utilisation d'un
ou|desplusieurs brevets. L'IEC ne prend pas position quant a la preuve, a la validité et a I'applicabilité de tout
drgit'de’brevet revendiqué a cet égard. A la date de publication du présent document, I'lEC n'avait pa$ regu
notification-guuh-ou-plusieurs-brevets—pouvaient-ire-réeessaires—a-sa-mise-en-appheation—Feoutefeis—iy a lieu

d'avertir les responsables de la mise en application du présent document que des informations plus récentes

sont susceptibles de figurer dans la base de données de brevets, disponible a I'adresse https://patents.iec.ch.

L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevets.

L'IEC 62561-7 a été établie par le comité d'études 81 de I'lEC: Protection contre la foudre. Il
s'agit d'une Norme internationale.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2018. Cette édition
constitue une révision technique.


https://iecnorm.com/api/?name=205a25f81f570bf3c1f2a07ab7471826

IEC 62561-7:2024 © |EC 2024 - 23 -

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)

b)

la Figure A.1 a été remplacée par une figure plus simple, qui indique clairement les limites
haute et basse de la force corrosive des enrichisseurs de terre sans nécessiter aucune

connaissance particuliére;

le mesurage du pH a été ajouté.

Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote

81/755/FDIS 81/761/RVD

Le ripport de vote indiqué dans le tableau ci-dessus donne toute information sun lé vote ayant

abou
La lahgue employée pour I'élaboration de cette Norme internationale est\'anglais.

Ce dpcument a été rédigé selon les Directives ISO/IEC, Partie 2,¢l.a’été développé selo
Diredtives ISO/IEC, Partie 1 et les Directives ISO/IEC, Suppfément IEC, disponibles
www|iec.ch/members_experts/refdocs. Les principaux types{de documents développés
I'lEC|sont décrits plus en détail sous www.iec.ch/publications.

Une liste de toutes les parties de la série IEC 62561, publiée sous le titre général Compo
des gystemes de protection contre la foudre (CSPF)(se trouve sur le site web de I'lEC.

Le cgmité a décidé que le contenu de ce document ne sera pas modifié avant la date de st3
indigpée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au docu
rechgrché. A cette date, le document sera

i a son approbation.
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INTRODUCTION

La présente partie de I'lEC 62561 spécifie les exigences et les essais pour les enrichisseurs de
terre utilisés comme composants des systémes de protection contre la foudre (CSPF) congus
et mis en ceuvre conformément a la série IEC 62305.
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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
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2
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ASTI
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3 1

esente partie de I'lEC 62561 spécifie les exigences et les essais pour les enrichisseu
qui générent une faible résistance d'un réseau de prises de terre.

Références normatives

ocuments suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou
ur contenu, des exigences du présent document. Pour les références datées,
on citée s'applique. Pour les références non datées, la dernigre-eédition du docume
bnce s'applique (y compris les éventuels amendements).

1689-3, Minerais de fer — Dosage du soufre — Partie™~3: Méthode par combusti
ouge

PAS7-2, Caractérisation des déchets — Lixiviation = Essai de conformité pour la lixiv
échets fragmentés et des boues — Partie 2:>Essai en bachée unique avec un ra
e-solide de 10 I/’kg et une granularité inférieure a 4 mm (sans ou avec réduction
ilarité)

TR 16192, Déchets — Recommandations pour analyse des éluats

I G57-20, Standard Test Method for Measurement of Soil Resistivity Using the We
Electrode Method (disponible en anglais seulement)

N G59-97, Standard Test Method for Conducting Potentiodynamic Polarization Resist
urements (disponible’ en anglais seulement)

I G102-89, Standard Practice for Calculation of Corrosion Rates and Related Inform
Electrochemical Measurements (disponible en anglais seulement)

[ermes et définitions
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artie
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Pour

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

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse https://www.electropedia.org/

e |SO Online browsing platform: disponible a I'adresse https://www.iso.org/obp
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3.1

enrichisseur de terre

EEC

composé a faible résistivité qui est ajouté entre I'électrode de terre enterrée et le sol
environnant afin de réduire la résistance a la terre d'un réseau de prises de terre

Note 1 a l'article: L'abréviation "EEC" est dérivée du terme anglais développé correspondant "earthing enhancing
compound".

3.2

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

3.3
EEC |agressif
composé caractérisé par une valeur de pH et une résistivité dans la plage spécifiée a I'Anngxe A

3.4
EEC [non agressif
composeé caractérisé par une valeur de pH et une résistivité dans laplage spécifiée a I'Anngxe A

4 Exigences

4.1 Généralités

Les gnrichisseurs de terre doivent étre congus et construits de maniére que leur efficacifé en
usagp normal soit fiable et sans danger pour les<personnes et le milieu environnant.

Le choix d'un matériau dépend de sa capacité a satisfaire aux exigences d'applications
partigulieres.

NOTE| Des réglementations nationales peuvent s'appliquer.
4.2 | Documentation et instructions d'installation

Le fa'Ericant ou le fournisseur des enrichisseurs de terre doit fournir dans sa documentatign les
informations pertinentes:afin de s'assurer que l'installateur peut choisir et installer le matgriau
de mpaniére sire et adaptée:

a)
b)
c) valeurde résistivité et méthode d'essai employée;

rstructions depréparation;

ristructions) d'installation;

d) dgclaration de conformité au présent document (IEC 62561-7).

La conformité est vérifiée conformément au 5.7.

Dans sa documentation, le fabricant doit donner des informations expliquant comment assurer
la stabilité des caractéristiques de I'enrichisseur de terre dans le temps.

4.3 Matériau
Le matériau de I'enrichisseur de terre doit étre chimiquement inerte pour le sous-sol. |l ne doit

pas polluer I'environnement. Il doit par ailleurs fournir un environnement stable du point de vue
des propriétés physiques et chimiques.

La conformité est vérifiée par les essais spécifiés en 5.2, en 5.3, en 5.4, en 5.5 et en 5.6.
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4.4

Marquage

Les informations minimales suivantes doivent étre apposées par marquage indélébile sur
I'ensemble des produits conformes au présent document:

a) le nom du fabricant ou du fournisseur responsable, ou sa marque commerciale;

b) tout symbole d'identification;

c) le type ou le numéro de série du lot d'enrichisseurs de terre;

d) la valeur de résistivité;

e) la valeur de pH.

Lorsque cela n'est pas possible, les marquages c), d) et e) peuvent étre indiqués da

docu

Il convient d'apposer le marquage sur I'emballage.

La c@dnformité est vérifiée conformément au 5.8.

5 Essais

5.1

Les ¢ssais spécifiés dans le présent document sont dés essais de type. Ces essais so
hature qu'aprés avoir été réalisés, il n'est pas nécessaire de les répéter, a moins qu¢ des

telle
modi

procgdé de fabrication, susceptibles de modifierdes caractéristiques de performance du pr¢

Les

confgrmément aux instructions du fabricait ou du fournisseur, sauf spécification contrairg.

Tous|

Trois

critérles sont remplis, sauf spécification contraire.

Led
quan

refus
supp

Pour

d'essals precedents seton tANMexXe B peut etre utitisée:.

mentation jointe.

Généralités

fications n'aient été introduites dans les matériaux, dans la conception ou dans le tyj

essais sont effectués avec des échantillons préparés comme en usage no

les essais sont effectués sur.des échantillons neufs.

échantillons sont soumissa chaque essai et les exigences sont respectées si tou

mandeur, lorsqu'il) présente le matériau a soumettre a I'essai, peut aussi soumettre

lera les_@chantillons que si une nouvelle défaillance se produit. Si I'échan
émentaire n'est pas évalué au méme moment, I'échec a un essai entraine un refus.

les EEC qui ont déja été soumis a I'essai conformément a I'lEC 62561-7, I'applicg

ns la

Nt de

e de
duit.

rmal,

s les

une

ité complémentaire susceptible de se révéler nécessaire si un échantillon ne satisfait pas
a l'egsai. Le laberatoire d'essai répétera alors I'essai, sans demande complémentaire,

bt ne
tillon

bilité

Pour les nouveaux composants, des essais de type complets et des échantillons conformes a
I'Article 5 sont exigés.

5.2

5.2.1

Essai de lixiviation

Généralités

L'essai de lixiviation doit étre réalisé conformément a I'EN 12457-2 dans le but de déterminer
le taux de:

e F

e (fer);

e Cu (cuivre);
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