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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LIGHTNING PROTECTION SYSTEM COMPONENTS (LPSC) -
Part 1: Requirements for connection components

FOREWORD

2017

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization_comprising

fis. To

alll national electrotechnical committees (IEC National Committees). The object of IEC is")to/ promote
infernational co-operation on all questions concerning standardization in the electrical and electronic fiel
this end and in addition to other activities, IEC publishes International Standards, Technical \Specific

tions,

Tdchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as| “IEC

rested

in|the subject dealt with may participate in this preparatory work. International, governmental and non-

ernmental organizations liaising with the IEC also participate in this preparation, 1EC collaborates dlosely

with the International Organization for Standardization (ISO) in accordance withyconditions determined by

tional
bm all

tional
bf IEC

Pyblications is accurate, IEC cannot be held responsible for’the way in which they are used or fgr any

Inforder to promote international uniformity, IEC National Committees undertake to apply IEC Publidations
trgnsparently to the maximum extent possible in their‘ynational and regional publications. Any diverngence
beftween any IEC Publication and the corresponding national or regional publication shall be clearly indicated in

the latter.
IEC itself does not provide any attestation of conformity. Independent certification bodies provide confprmity
aspessment services and, in some areas, ,aecess to IEC marks of conformity. IEC is not responsible fpr any

sefvices carried out by independent certification bodies.
All users should ensure that they have,the latest edition of this publication.

Nq liability shall attach to IEC or its\directors, employees, servants or agents including individual exper
mgmbers of its technical committees’ and IEC National Committees for any personal injury, property dam

s and
hge or

otlher damage of any nature whatsoever, 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 othgr IEC

Pyblications.

Attention is drawn to.the’/Normative references cited in this publication. Use of the referenced publicati
indispensable for the.correct application of this publication.

Atiention is drawn-to the possibility that some of the elements of this IEC Publication may be the sub
paent rights..]IEC-shall not be held responsible for identifying any or all such patent rights.

This|redline version of the official IEC Standard allows the user to identify the cha
made to”the previous edition. A vertical bar appears in the margin wherever a ch
has been made. Additions are in green text, deletions are in strikethrough red text.

bns is

ect of

nges
ange
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International Standard IEC 62561-1 has been prepared by IEC technical committee 81:
Lightning protection.

This second edition cancels and replaces the first edition, published in 2012. This edition
constitutes a technical revision.

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

a)
b)

c)

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

Full information on the voting for the approval of this International Standard can be fou
the report on voting indicated in the above table.

This document has been drafted in accordance with theddSO/IEC Directives, Part 2.

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

The
stabi|ity date indicated on the IEC website under "http://webstore.iec.ch" in the data relat
the specific document. At this date, the "document will be

classification of connection components in permanent and non-permanent connection;

réquirements and corresponding tests for permanent connection components sud
ekothermic, brazing, welding, crimping, seaming;

flow chart of tests for connection components.

FDIS Report on voting
81/551/FDIS 81/559/RVD

g¢confirmed,

—

wlithdrawn,

—

gplaced by a revised edition, or

amended.

h as

nd in

tning

tommittee has decided that the contents'of this document will remain unchanged untjil the

ed to

IMPORTANT, =<(The “colour inside” logo on the cover page of this publication indic
that jt contains colours which are considered to be useful for the correct understan
of itg contents. Users should therefore print this publication using a colour printer.

ates
ding
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INTRODUCTION

This part of IEC 62561 deals with the requirements and tests for lightning protection system
components (LPSC) used for the installation of a lightning protection system (LPS) designed
and implemented according to the I[EC 62305 series.
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LIGHTNING PROTECTION SYSTEM COMPONENTS (LPSC) -

Part 1: Requirements for connection components

1 Scope

This part of IEC 62561 specifies the requirements and tests for metallic connection
components that form part of a lightning protection system (LPS). Typically, these c¢gn be
conngctors, clamps, bonding and bridging components, expansion pieces and test joints:

For the purposes of this document the following connection types are eohsiderefd as
conngection components: exothermic, brazing, welding, clamping, crimping, seaming, scrgwing
or bdlting.

Testing of components for an explosive atmosphere is not covered by this document.

2 Normative references

The following documents are referred to in the text in,sich a way that some or all of|their
contgnt constitutes requirements of this document. For dated references, only the exition
cited|applies. For undated references, the latest edition’of the referenced document (inclliding
any gmendments) applies.

IEC 60068-2-52:1996, Environmental testing-< Part 2-52: Tests — Test Kb: Salt mist, ¢yclic
(sodium chloride solution)

IEC 23051 P . TR Dot 1: 6 o

IEC $2561-2, Lightning protection system components (LPSC) — Part 2: Requirements for
condyctors and earth electrodes

ISO $957:1988, Coppersalloys — Ammonia test for stress corrosion resistance

ISO $988:1985, Metallic and other non-organic coatings — Sulphur dioxide test with geheral
condensation ofymoisture

3 erms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

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

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

3.1

connection component

part of an external LPS which is used for the connection of conductors to each other or to
metallic installations
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Note 1 to entry: Connection components include connectors, clamps, bridging components, expansion pieces and
test joints.

3.2

metal installation

extended metal items in the structure to be protected which may form a path for lightning
current, such as pipes, staircases, elevator guide rails, ventilation, heating and air
conditioning ducts, and interconnected reinforcing steel

3.3
bridging component
conngection compaonent for the connection of metal installations

3.4
expajnsion piece
conngction component designed to compensate for changes in length in conductors ahd/or
metal installations caused by temperature changes

3.5
connector
conngction component to interconnect two or more conductors

3.6
clamp
conngction component for the connection of conductors¢o metal installations

3.7
pipe|clamp
clamp for the connection of conductors to metal pipes

3.8
test Joint
joint designed to facilitate electrical testing and measurement of LPS components

3.9
connection range
minimum to maximum range for which a specific connection component is designed {o be
used

3.10
bonding bar
metal bar .0n) which metal installations, external conductive parts, electric power| and
telecommunication lines and other cables can be connected to an LPS

3.1
type test

test required to be made before supplying a type of material covered by IEC 62561-1 on a
general commercial basis, in order to demonstrate satisfactory performance characteristics to
meet the intended application

Note 1 to entry: These tests are of such a nature that, after they have been made, they need not be repeated
unless changes are made to the accessory materials, design or type of manufacturing process which might change
the performance characteristics.

3.12
permanent connection
connection that cannot or is not intended to be dismantled
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3.13

non-permanent connection
connection that can or is intended to be dismantled

4 Classification

4.1

a) ¢

Classification of components depends on the According to the ability to

withstand lightning current
lass H for heavy duty;

b) c
The
with
4.2

a) g
b) e
b)}—n|
4.3
a)
b) n

M

he test parameters identified in Table 1.

Classification-is-also-made According to the installation-oef-connection
components location

eneral use;

mbedded in concrete.

pt-embedded-in-concrete-

According to the mechanical behaviour of connection components
tended to withstand a static mechanical load;

pt intended to withstand a static mechanical load.

selection of classes H and N should be performed by the manufacturer in aceordance

The fnanufacturer’s declaration of ability to withgtand a static load shall determine the negd or
otherwise to carry out the static mechanical test as identified in 6.5.

4.4 | According to whether or not a cennection is permanent

a) permanent connection such as exethermic process, brazing, welding, crimping, seaming;
b) npn-permanent connection such-as screwing or bolting.

5 Requirements

5.1 | General

Conrlection components shall be designed in such a manner that when they are installed in
accofdance with.the manufacturer’s instructions their performance shall be reliable, stable
and gafe to persons and surrounding equipment.

NOTE| A summary of the requirements and their corresponding tests is given in Annex A.

5.2 Installation instructions

The manufacturer of the connection components shall provide at least the following
information:

a) the classification of the component;

b) the recommended tightening torque;

c) the range of conductor sizes and materials;

d) the connection configuration.

Compliance is checked by inspection.
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5.3 Lightning current carrying capability

Connection components shall have sufficient lightning current carrying capability.

Compliance is checked in accordance with 6.4 following the manufacturer’s declaration for the
class (H or N) of the connection components in accordance with 4.1.

5.4  Static mechanical stress

Connection components shall have a sufficient withstand capability against static mechanical
stresses.

Equi;I)otentiaI bonding bars are excluded from this requirement.
Compliance is checked in accordance with 6.5.

5.5 | Permanent connection
Whete exothermic process, brazing, welding, crimping or seaming @te used as connegtion,

the design shall be such that the conductor and/or the metal installation is always securely
bonded.

Compliance is checked by inspection and in accordance with 6.4 a), b), e).

5.6 | Secrewed-clamping Non-permanent connection

Whete screws and/or nuts are used as the clamping connection, the design shall be such that
the donductor and/or the metal installation is _always securely fastened by the screw ahd/or
nut application.

Compliance is checked by inspection and in accordance with 6.4,a), b), c¢), d).

5.7 | Dismantling of test joints

It shall be possible to dismantle the test joints after lightning current stress.
Compliance is checkedby inspection and in accordance with 6.4, a), b), c), d).

5.8 | Damage totconductors and metal installations

Conrlection components shall be so designed that they connect the conductors and/of the
metal installations without undue damage to the conductors, the metal installations and/gr the
conngction)components.

Compliance is checked by inspection.

5.9 Safe Reliable connection

Connection components shall guarantee safe connection within the connection range declared
by the manufacturer.

Compliance is checked by inspection and in accordance with 6.4.

5.10 Terminals of bonding bars

The input terminals of bonding bars used for lightning protection installations shall have a
diameter of connection equal to or greater than 6 mm.
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Compliance is checked by inspection.

5.11

Marking

The connection components shall be marked at least with the following:

a) manufacturer’s or responsible vendor’s name or trade mark;

b) identifying symbol (picture, product number, etc.);

c) classification, i.e. class N or H.

Wher

the s

The marking shall be durable and legible.

NOTE
slide t

Com

o Unless otherwise specifiedj'~three specimens are subjected to the tests and

-

€

o |f
fq

The

TheJests in accordance with this document are type tests (see 3.11).

mallest packing unit label or on the accompanying documentation.

Marking can be applied for example by moulding, pressing, engraving, printing adhesive labels or
Fansfers.

bliance is checked in accordance with 6.6.

ests

General condition-for on tests

nless otherwise specified, tests are cartied-'out with the specimens assembled
stalled as in normal use according to, the manufacturer's or supplier's install
structions with the recommended conductor materials, sizes and tightening torqu
e connection component is suitable\for various conductors’ materials, then it she
sted on each material combination

| tests are carried out on new specimens.

quirements are satisfied\ifiall the tests are met.

only one of the specimens does not satisfy a test due to an assembly or a manufact
ult, that test and any preceding one which may have influenced the results of thg
pquence on, another full set of specimens, all of which shall comply with
quirementss

he elecftrical test shall be carried out in the order given, after conditioning/ageing g
'rangement of the specimen in accordance with 6.3.

2N oNn

water

and
ation
bs. |f
Il be

the

uring
test

nall be repeated. _and also the tests which follow shall be carried out in the required

the

f the

applicant, when submitting the sets of specimens, may also submit an additional s

et of

spec

mens which may be necessary, should one specimen fail. The testing station will

then,

without further request, test the additional set of specimens and will reject it only if a further
failure occurs. If the additional set of specimens is not submitted at the same time, the failure

of on

6.2

e specimen will entail rejection.

Test Preparation of the specimen

If not otherwise specified by the manufacturer, the conductors and the specimens shall be
cleaned by using a suitable degreasing agent followed by cleaning in demineralized water and
drying. They shall then be assembled in accordance with the manufacturer’s instructions, for
example with the recommended conductors and tightening torques.


https://iecnorm.com/api/?name=dfa8993a586a3ebdfd5694cf43336317

-12 - IEC 62561-1:2017 RLV © IEC 2017

The connection component shall be tested in all the connection configurations declared by the
manufacturer. Typical connection configurations for various LPSCs are illustrated in Annex B.

Any connection components accommodating a range of conductors with a variation on any
dimension equal to or less than 2 mm shall be tested using the minimum conductor size
recommended. If the range of conductor sizes is greater than 2 mm, it shall be tested using
the minimum and maximum size of conductors recommended.

The basic arrangement of the specimen with cross-connection component, parallel connection
component, bridging component and equipotential bonding bar is shown in Figures 1, 2, 3 and
4, respectively. Terminals of bonding bars are only tested if the connection size is equal to or
grealer than 16 mm2. The test is carried out using the smallest conductor size withi||1 the
rang¢ of the terminal with a minimum of 16 mmZ2 conductor. Typical arrangements for vafrious
LPS(s are shown in Annex B.

Diménsion in millietres

Flexible lead |
,/
2 /i A
3
o
3 ‘ 3
<
<9
Q2
T 1
I N | S
o— O
o
N
B 500 | 120
IEC

Key
1 Crpss-cofinection component

Plate{made of insulating material

Rigid—Tastemer

A W0 N

Conductor and/or metal installation in accordance with Annex C

Figure 1 — Basic arrangement of specimen with cross-connection component
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Dimension in millimetres

Flexible lead //
2 A
3
4 o
o
Te)
©
©
o
3 4 1
% 3
m
Te [/ % "
- |
20 ng
—| — —
400 100

IEC
Key

1 P3grallel connection component
Plate made of insulating material

Rigid fastener

A~ 0N

Cdnductor and/or metal installation in accordance with Annex C

Figure 2 — Basic arrangement)of specimen with parallel connection component
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Dimension in millimetres

Flexible lead
Flexible lead

N

500 \,

A
\

IEC
Key

1 Br|dging component
Plate made of insulating material

Rigid fastener

A 0N

Magtal installation in accordance with Annex C

Figure 3 — Basic arrangement of specimen with bridging component
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Dimension in millimetres

Flexible lead |

b

00

20

I
{ o 6
- Bﬂ

400 100

Flexible lead

7

\

IEC
Key

1 Edquipotential bonding bar

Plate made of insulating material
Rigid fastener

Cgnductor

F

ing points of equipotential bonding bar

o 0 A W N

Cdnnection to be tested

Figure 4 — Basic arrangement of specimen with equipotential bonding bar

6.3 | Conditioning/ageing
6.3.1 Connectioncomponents not embedded in concrete

Following the ‘manufacturer’s declaration—for-the location—of theconnection—compoenedts in

accofdance.\with 4.2, the arrangement of the specimen shall be subjected (o a

cond t|on|ng/age|ngﬂe%&mw%ﬁm%ﬁmmmm%p%m%
feHea. .

than—%@—é—as—spee@ed—m—@—% in accordance with Annex D.

The manufacturer shall provide proof of the copper content of any part of the assembly made
from an alloy having a copper content = 80 %.

After the treatment, the arrangement is fixed on an insulated plate, taking care to avoid any
damage to the specimen due to handling.

6.3.2 Connection components embedded in concrete

This treatment is not necessary for connection components designed to be completely
embedded in concrete. Connection components designed to be partially embedded in
concrete shall be subjected to the conditioning/ageing in accordance with 6.3.
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Bonding bars—destined designed for indoor applications only are tested without
conditioning/ageing.

6.4 Electrical test

After 6.3 and without cleaning the arrangement, the specimen shall be stressed three times by
a test current as given in Table 1. The time interval between individual shots shall allow the
arrangement of the specimen to cool down to approximately ambient temperature.

The impulse discharge current passing through the device under test is defined by the crest
value [, , and the specific energy W/R. The impulse current shall show no reversal and
reach Timp within 50 us. The transfer of the specific energy W/R shall be dissipated, within
5 ms

Table 1 - Lightning impulse current (Iimp) parameters

Classification Lime W/R
kA £10 % kJ/Q 35 %
100 2 500
50 625

impulse current having a time to half value in the range of 350 ys according to IEC 62305-1.

‘ NOTE The parameters specified in Table 1 can typically be achieved.by ,an exponentially decaying lighfning

The ¢onnection component is deemed to have passed the test if:

—

a) the contact resistance, measured with a source of at least 10 A as close as possible tp the
bnnection component is equal to or less~than 1 mQ. In the case where the conngction

bmponent or the conductor(s) is of stainless steel, a value of-2,6 3 mQ is allowed;

—~ O O

b) itldoes not exhibit any crack to normal or corrected vision without magnification nor does it

ave any loose parts or deformation impairing its normal use;

=0

c) fqr-serewed-clamping a non-permanent connections component, in accordance with 4|4 b),
utilizing screws, the loosening torque is greater than 0,25 and less than 1,5 time$ the
tightening torque. In thelcase of connectors with more than one screw, only the loos¢ning
tqrque of the first screw is relevant to this test;

d) for a non-permanent connection component, in accordance with 4.4 b), the 20 mm length
of conductor from the connector (see Figures 1, 2 and 4), prior to the test, is not less than
3 mm after completion of the test;

e) for screw-less or permanent connection components,—such—as—compressed-—connection

compeonents in accordance with 4.4 a), each conductor of the specimen assemblies shall
be subjected independently to a mechanical tensile force of 900 N + 20 N, for 1 min.
Each conductor shall be tested independently for multiple conductor connectors. The
connection component is deemed to have passed the test if there is less than 1 mm
‘ movement of the conductor during the test and no damage on the-cennecter connection

component or conductor.

‘44949&,9&944%9&
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NOTE 1 For the examples B3 and B6 as shown in Figure B.1, the requirement of not less than 3 mm is not
applicable.

NOTE 2 The measurement of the contact resistance of the expansion components (E) and the connected
conductors (F) is performed between the clamped ends A-B and C-D, as close as possible to the expansion
component (see Figure 5);

The expansion conductor (E, see Figure 5), shall be tested according to IEC 62561-2 and
shall fulfill the requirements for air termination conductors.

A B c 5
{ E
F ! F
| 1
I o] [e ]
I I
IEC

Key
A-B, ¢-D Measuring points to verify the clamp contact resistances
E Solid material or stranded material according to IEC 62561-2
F Lightning protection system conductor according to IEC 62561-2

Figure 5 — Basic arrangement for contact measurement of expansion piece

6.5 | Static mechanical test
6.5.1 General

The [test shall be performed with all cormductor materials permitted according tq the
manufacturer's declaration.

Alterpatively, to minimize the numbe# of tests, connection components that are used| with
sevefal different conductor materials’may be tested using stainless steel only.

Any ronnection componentsg” With a connection range equal to or less than 2 mm shgll be
tested on the minimum condUctor size recommended. If the connection range is greater|than
2 mm it shall be tested @n\the minimum and maximum size of conductor recommended.

6.5.2 Test progedure

A set¢ond set-af 3 new-specimens connection components shall be arranged according tp the
manufacturer's’ or supplier's installation instructions with the recommended conductor
matefials] sizes and tightening torques.

Each conductor of the specimen assemblies shall be subjected independentily to a mechanical

tensile force of 900 N £ 20 N for 1 min.-Each-—conductor-shall-be-tested-independentlyfor
Frtelosenduste s connactore

The connection component is deemed to have passed the test if there is less than 1 mm
movement of the conductor during the test and no damage to the—cennecter connection
component or conductor.

6.6 Marking test

The marking is checked by inspection and by rubbing it by hand for 15 s with a piece of cloth
soaked with water and again for 15 s with a piece of cloth soaked with white spirit/mineral
spirit.
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NOoTE Markings made by moulding, pressing or engraving are not subjected to this test.

The specimen is deemed to have passed the test if the marking remains legible.

7

Electromagnetic compatibility (EMC)

2017

Products covered by this document are, in normal use, passive in respect of electromagnetic
influences (emission and immunity).

8

8.1

The purpose of Clause 8 is to provide general requirements for laboratory test‘reports
intended to promote clear, complete reporting procedures for laboratories submitting
repofts.

The

Particular care and attention shall be paid to the arrahgement of the report, especially
regafd to presentation of the test data and ease ofassimilation by the reader. The fd
shall[be carefully and specifically designed for each type of test carried out, but the hea
shall|be standardized as indicated below.

The $tructure of each report shall include at\least information according to 8.2 to 8.10.

8.2

The following information shall be_included.

a)
b)
c)

d)
e)
f)

g)

8.3
a)
b)

c)
d)

Structure and comtent of the testreport

General

retation of the test results and all information required by.the method used.

Report identification

>

title or subject of the report.
ame, address and email or telephone number of the test laboratory.

ame, address and) email or telephone number of the sub test laboratory where thq
as carried out if.different from the company which has been assigned to perform the

ame and.address of the vendor.

leportrshall-be—paginated—and Page numbers, including the total number of p
He oo,

N
N
W
Unique identification number (or serial number) of the test report.
N
B

It is
test

rfesults of each test carried out by the laboratory shall be reported accurately, clgarly,
unambiguously and objectively, in accordance with any instructions’in the test methods
resulis shall be reported in a test report and shall include all thé_information necessary fag
inter

The
r the

with
rmat
ings

test
test.

ages

Date of issue of report.
Date(s) of performance of test(s).

Signature and title, or an equivalent identification of the person(s) authorized to sig
the testing laboratory for the content of the report.

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

Specimen description
Sample description.

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

Characterization and condition of the test sample and/or test assembly.
Sampling procedure, where relevant.

n for

test
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e) Date of receipt of test items.
f) Photographs, drawings or any other visual documentation, if available.

8.4 Conductor

a) Conductor material.

b) Nominal cross-sectional area, dimensions and shape. It is recommended that the actual
cross-sectional area should also be given.

8.5 Standards and references

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

b) Qther relevant documentation with the documentation date.

8.6 | Test procedure
a) [Oescription of the test procedure.

b) Jpstification for any deviations from, additions to or exclusions fromli/the refergnced
standard.

c) Any other information relevant to a specific test such as environmental conditions.
d) Jonfiguration of testing assembly.
e) Lpcation of the arrangement in the testing area and measuring techniques.

8.7 | Testing equipment description

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

8.8 | Measuring instruments description
Charpcteristics and calibration date of all instruments used for measuring the values spegified

in th¢ standard i.e. radius gauge, shunts, tensile testing machine, extensometer, ohmmjeter,
torgue meter, thickness calliper gauge; etc.

8.9 | Results and parameters-tecorded

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

a) cprrent;

b) charge;

c) specific energy;

d) front time-of the impulse;
e) duration of the impulse;

f) ohmic resistance:

g) tightening torque;
h) loosening torque.

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

8.10 Statement of pass/fail

A statement that the specimen passed or failed the tests shall be reported. If the specimen
has failed, a description of failure is necessary.
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Annex A
(irformative normative)

Summary of the requirements and corresponding tests

See Table A.1.
Table A.1 — Requirements and corresponding tests
Test Requirements Requirements in Compliance is
seqfience accordance with checked by

1 Installation instructions 5.2 Inspection

2 Lightning current carrying capability for non- 5.3 and 5.6 6.4 a),b),c),d)
permanent connection

3 Lightning current carrying capability for 5.3 and 5.5 6.4 a),b)e)
permanent connection

4 St lncso e lie = thspectioh-and-6-3

4 Dismantling of test joints 5.7 Inspection and 6.4 a),b)|c),d)

5 Damage to conductors and metal installations |5.8 Inspection

6 Safe Reliable connection 5.9 Inspection and 6.4

7 Marking 5.1 Inspection and 6.6

8 Static mechanical test 5.4 6.5

9 Terminals of bonding bars .10 Inspection
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Annex B
(informative)

Typical-arrangements connection configurations for various LPSCs

See Figure B.1.

B1 I B2 I B3 T
Parallel connector

[P H .
T Re-COMMECTot

Cross-connector

[ ]

[ ) )
B4 B5 B6
T connector Clamp for parallel Clamp for T,
connection connection
Metal installation Metadl installation
. \ N
- [e [e j?
)
B7 B8 B9
Pipe clamp for Pipe clampfor T Bridging component
conneétion

parallel connection

Metal installation
Metal pipe Metal pipe

\ T

p—

B10

Equipotential,bonding ba

LEC

NOTE 1 B1, B4, B6 and B8 — for more information see Figure 1.
NOTE 2 B2, B3, B5 and B7 — for more information see Figure 2.
NOTE 3 B9 - for more information see Figure 3.

NOTE 4 B10 - for more information see Figure 4.

Figure B.1 — Typical arrangements for various LPSCs
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Annex C
(normative)

Flow chart of tests for connection components

See Figure C.1.
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Connection
component

v

instructions

Installation NO

Subclause 5.2

W YES

Marking test

NO

A4

Subclause 6.6

A4

NO

w/ concrete or indoor

Protected
application

YES

(embedded in

oolication)

Conditioning /
ageing
Subclause 6.3

L

Electrical test

subclause 6.4

.

Contact resistance
< 1mQ (= 3mQ for

NO

stainless steel)
Subclause 6.4 a)

WYES

Inspection test

NO

Vv

no cracks
Subclause 6¢4 b)

\W/YES

NO

Permanent
conhnection
component

YES

NO Loosening torquext

est

\4

N\

0,25T+< T, < 1,5T7
subclause<6:4°c)

Mechanical test

tensil force of 900N

\1/YES

NO

NO

less tha

€onductor
movement

n17mm

+20N for 1 min

movement < Tmm
Subclause 6.4 e)

NO

YES

N

Dismantling of
test joint
Subclause 5.7

YES

JYES_ \o

Test joint

\4

PASSED
as an electrical

S .
7| connection component <

Vv

|3 new samples |

Static mechanical test

tensil force of 900N | NO

+20N for 1 min
movement < 1mm
Subclause 6.5.2

Vv

¢ YES

PASSED
as an electrical
and
static mechanical

connection component

Figure C.1 — Flow chart of tests for connection components

omr—>m

IEC
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Annex D
(normative)

Conditioning/ageing for connection components

General

2017

The conditioning/ageing test consists of a salt mist treatment as specified in Clause D.2
followed by a humid sulphurous atmosphere treatment as specified in Clause D.3 and an

itional ammania atmacnhagrg traoatmant for cngeoimanc whgarg onv comnangnt nart ic
S —

of co

The
asse

D.2

The
7,10

If th
IEC
can 1

D.3

The
seve
for C

Each
temp
perioj

If th

ISO $988:1985 then the specimen-may can remain in the chamber for the storage period.

D.4

The

pper alloy with a copper content less than 80 %, as specified in Clause D.4.

manufacturer or supplier shall provide proof of the copper content of an{, part o
mbly made from a copper alloy.

Salt mist treatment

balt mist treatment shall be in accordance with IEC 60068-21562:1996 except for Clg
and 11 which are not applicable. The test is carried out using severity (2).

salt mist chamber—can maintains the temperature-conditions as specified in 9
0068-2-52:1996 and a relative humidity of not less than 90 % then the specimen
emain in the chamber for the humidity storage p€riod.

Humid sulphurous atmosphere treatment

humid sulphurous atmosphere treatment shall be in accordance with ISO 6988:1985
n cycles with a volume concentration of sulphur dioxide of 667 x 106 + 25 x 106, e
auses 9 and 10 which are not applicable.

cycle which has a duratioh of 24 h is composed of a heating period of 8 h
erature of 40 °C + 3 °C in' the humid saturated atmosphere which is followed by 4
d of 16 h. After that, the humid sulphurous atmosphere is replaced.

e test chamber—~/maintains the temperature conditions as specified in 6.5.

Ammonia atmosphere treatment

ammonia atmosphere treatment shall be in accordance with 1SO 6957:1988 {

f the

uses

L3 of
-may

with
cept

at a
rest

P of

or a

moderate atmosphere with the pH value of 10, except for 8.4 and Clause 9 o

ISO document which are not applicable.

the
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LIGHTNING PROTECTION SYSTEM COMPONENTS (LPSC) -
Part 1: Requirements for connection components

FOREWORD

2017

International Electrotechnical Commission (IEC) is a worldwide organization for standardization_comj
national electrotechnical committees (IEC National Committees). The object of IEC is")to/pr

end and in addition to other activities, IEC publishes International Standards, Technical \Specific§
Telchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National'‘Committee inte
in |[the subject dealt with may participate in this preparatory work. International, governmental and
governmental organizations liaising with the IEC also participate in this preparation, {EC collaborates g
with the International Organization for Standardization (ISO) in accordance withyconditions determin|
agfeement between the two organizations.

Thie formal decisions or agreements of IEC on technical matters express, as n€arly as possible, an interng
cohsensus of opinion on the relevant subjects since each technical cdmmittee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC N4
Cdmmittees in that sense. While all reasonable efforts are made to’ensure that the technical content
Publications is accurate, IEC cannot be held responsible for’¢he way in which they are used or fq
mipinterpretation by any end user.

rising
pbmote
fis. To
tions,

“IEC
rested

non-
losely
ed by

tional
bm all

tional
bf IEC
r any

In|order to promote international uniformity, IEC National Committees undertake to apply IEC Publications

trgnsparently to the maximum extent possible in theirynational and regional publications. Any diver
befween any IEC Publication and the corresponding pational or regional publication shall be clearly indica
the latter.

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

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

Nd liability shall attach to IEC or its\directors, employees, servants or agents including individual exper
me¢mbers of its technical committees and IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othg
Publications.

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

At{ention is drawn-to the possibility that some of the elements of this IEC Publication may be the sub
pafent rights,. IEC-shall not be held responsible for identifying any or all such patent rights.

Interpational™ Standard IEC 62561-1 has been prepared by IEC technical committee
Lighthing protection.

gence
ted in

brmity

br any

s and
hge or
) and
r IEC

bns is

ect of

81:

This second edition cancels and replaces the first edition, published in 2012. This edition
constitutes a technical revision.

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

a)
b)

c)

classification of connection components in permanent and non-permanent connection;

requirements and corresponding tests for permanent connection components such as

exothermic, brazing, welding, crimping, seaming;
flow chart of tests for connection components.
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The text of this standard is based on the following documents:

FDIS Report on voting
81/551/FDIS 81/559/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

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

The ¢ommittee has decided that the contents of this document will remain unchanged unfil the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the_data related to
the specific document. At this date, the document will be
e rgconfirmed,

e withdrawn,

o rgplaced by a revised edition, or

e amended.
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INTRODUCTION

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

Part 1: Requirements for connection components

1 Scope

This part of IEC 62561 specifies the requirements and tests for metallic connection
components that form part of a lightning protection system (LPS). Typically, these ¢gn be
conngctors, clamps, bonding and bridging components, expansion pieces and test joints:

For the purposes of this document the following connection types are considered as
conngction components: exothermic, brazing, welding, clamping, crimping, seaming, scrgwing
or balting.

Testing of components for an explosive atmosphere is not covered by this document.

2 Normative references

The following documents are referred to in the text in,sich a way that some or all of|their
contgnt constitutes requirements of this document. For dated references, only the exition
cited|applies. For undated references, the latest edition’of the referenced document (inclliding
any gmendments) applies.

IEC 60068-2-52:1996, Environmental testing-< Part 2-52: Tests — Test Kb: Salt mist, ¢yclic
(sodium chloride solution)

IEC 62561-2, Lightning protection system components (LPSC) — Part 2: Requirements for
condyctors and earth electrodes

ISO $957:1988, Copper alloys;== Ammonia test for stress corrosion resistance

ISO $988:1985, Metallie~and other non-organic coatings — Sulphur dioxide test with general
condensation of mojsture

3 Terms anddefinitions

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

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

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

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

3.1

connection component

part of an external LPS which is used for the connection of conductors to each other or to
metallic installations

Note 1 to entry: Connection components include connectors, clamps, bridging components, expansion pieces and
test joints.
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3.2

metal installation

extended metal items in the structure to be protected which may form a path for lightning
current, such as pipes, staircases, elevator guide rails, ventilation, heating and air
conditioning ducts, and interconnected reinforcing steel

3.3
bridging component
connection component for the connection of metal installations

3.4

expansion piece
conngction component designed to compensate for changes in length in conductors, and/or
metal installations caused by temperature changes

3.5
connector
conngction component to interconnect two or more conductors

3.6
clamp
conngction component for the connection of conductors to metal-installations

3.7
pipe|clamp
clamp for the connection of conductors to metal pipées

3.8
test joint
joint designed to facilitate electrical testing,.ahd measurement of LPS components

3.9
connection range
minimum to maximum range for~which a specific connection component is designed fo be
used

3.10
bonding bar
meta] bar on which’ metal installations, external conductive parts, electric power| and
telecommunication: lines and other cables can be connected to an LPS

3.1
type|test
test fequired to be made before supplying a type of material covered by IEC 62561-1 |on a
general commercial basis, in order to demonstrate satisfactory performance characteristics to
meet the intended application

Note 1 to entry: These tests are of such a nature that, after they have been made, they need not be repeated
unless changes are made to the accessory materials, design or type of manufacturing process which might change
the performance characteristics.

3.12
permanent connection
connection that cannot or is not intended to be dismantled

3.13
non-permanent connection
connection that can or is intended to be dismantled
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4 Classification

4.1 According to the ability to withstand lightning current
a) class H for heavy duty;
b) class N for normal duty.

The selection of classes H and N should be performed by the manufacturer in accordance
with the test parameters identified in Table 1.

4.2 According to the installation location

a) general use;

b) embedded in concrete.

4.3 | According to the mechanical behaviour of connection components

a) intended to withstand a static mechanical load;

b) nptintended to withstand a static mechanical load.

The manufacturer’s declaration of ability to withstand a static load shall determine the negd or
otherwise to carry out the static mechanical test as identified in 6.5.

4.4 | According to whether or not a connection is permanéent
a) permanent connection such as exothermic process,drazing, welding, crimping, seaming;

b) npn-permanent connection such as screwing or boilting.
5 Requirements

5.1 General

Conrjection components shall be designed in such a manner that when they are installed in
accofdance with the manufacturer’s) instructions their performance shall be reliable, stable
and gafe to persons and surrounding equipment.

NOTE| A summary of the requirements and their corresponding tests is given in Annex A.

5.2 Installation instructions

The [manufacturer ‘of the connection components shall provide at least the follqwing
information:

a) the classification of the component;

b) therecommended tightening torque;

c)

d) the connection configuration.

Compliance is checked by inspection.

5.3 Lightning current carrying capability

Connection components shall have sufficient lightning current carrying capability.

Compliance is checked in accordance with 6.4 following the manufacturer’s declaration for the
class (H or N) of the connection components in accordance with 4.1.
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5.4 Static mechanical stress

Connection components shall have a sufficient withstand capability against static mechanical
stresses.

Equipotential bonding bars are excluded from this requirement.
Compliance is checked in accordance with 6.5.

5.5 Permanent connection

Whete exothermic process, brazing, welding, crimping or seaming are used as connegtion,
the design shall be such that the conductor and/or the metal installation is always\securely
bonded.

Compliance is checked by inspection and in accordance with 6.4 a), b), e).

5.6 | Non-permanent connection
Whete screws and/or nuts are used as the clamping connection, theldesign shall be such that

the donductor and/or the metal installation is always securely fastened by the screw apd/or
nut ajpplication.

Compliance is checked by inspection and in accordance-with 6.4,a), b), c), d).

5.7 | Dismantling of test joints

It shall be possible to dismantle the test joints after lightning current stress.
Compliance is checked by inspection and.in accordance with 6.4, a), b), c), d).

5.8 | Damage to conductors and metal installations

Conrlection components shall be~so designed that they connect the conductors and/of the
metal installations without undue damage to the conductors, the metal installations and/gr the
conngction components.

Compliance is checked by inspection.

5.9 Reliablerconnection

Conrlection-components shall guarantee safe connection within the connection range dec]ared
by the manufacturer.

Compliance is checked by inspection and in accordance with 6.4.

5.10 Terminals of bonding bars

The input terminals of bonding bars used for lightning protection installations shall have a
diameter of connection equal to or greater than 6 mm.

Compliance is checked by inspection.

5.11 Marking
The connection components shall be marked at least with the following:

a) manufacturer’s or responsible vendor’s name or trade mark;
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b) identifying symbol (picture, product number, etc.);

c) cl

assification, i.e. class N or H.

Where this proves to be impractical the marking in accordance with b) and ¢) may be given on
the smallest packing unit label or on the accompanying documentation.

The marking shall be durable and legible.

NOTE Marking can be applied for example by moulding, pressing, engraving, printing adhesive labels or water
slide transfers.

Compliance is checked in accordance with 6.6.

6 Tests

TheJ
[

General condition on tests
ests in accordance with this document are type tests (see 3.11).

nless otherwise specified, tests are carried out with the (specimens assembled

and

stalled as in normal use according to the manufacturer's” or supplier's installation

instructions with the recommended conductor materials,{sizés and tightening torques. If
the connection component is suitable for various conductors’ materials, then it shall be
tgsted on each material combination.

o All tests are carried out on new specimens.

e Unless otherwise specified, three specimens  are subjected to the tests and the
requirements are satisfied if all the tests are‘met.

e Iflonly one of the specimens does not satisfy a test due to an assembly or a manufacturing
fgult, that test and any preceding one\which may have influenced the results of thg test
shall be repeated and also the tests' which follow shall be carried out in the required
sequence on another full set ~of specimens, all of which shall comply withl the
requirements.

e The electrical test shall be_carried out in the order given, after conditioning/ageing gf the
afrangement of the specimen in accordance with 6.3.

The applicant, when submitting the sets of specimens, may also submit an additional det of

spec|imens which may be necessary, should one specimen fail. The testing station will then,

withqut further request, test the additional set of specimens and will reject it only if a fyrther
failure occurs. If<the’ additional set of specimens is not submitted at the same time, the failure

of onje specimén-will entail rejection.

6.2

Preparation of the specimen

If no

4l H H -~ I ™ o £ 4+ +l 2l + a H ™S
ULNICTWIoT opTUITITU Uy urc mmrarraracuurct, Uic CUTTUuULiUl o aru uic oyTUiTiCilic - ofl

Il be

cleaned by using a suitable degreasing agent followed by cleaning in demineralized water and
drying. They shall then be assembled in accordance with the manufacturer’s instructions, for
example with the recommended conductors and tightening torques.

The connection component shall be tested in all the connection configurations declared by the
manufacturer. Typical connection configurations for various LPSCs are illustrated in Annex B.

Any connection components accommodating a range of conductors with a variation on any
dimension equal to or less than 2 mm shall be tested using the minimum conductor size
recommended. If the range of conductor sizes is greater than 2 mm, it shall be tested using
the minimum and maximum size of conductors recommended.
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The basic arrangement of the specimen with cross-connection component, parallel connection
component, bridging component and equipotential bonding bar is shown in Figures 1, 2, 3 and
4, respectively. Terminals of bonding bars are only tested if the connection size is equal to or
greater than 16 mm?2. The test is carried out using the smallest conductor size within the

range of the terminal with a minimum of 16 mmZ2 conductor. Typical arrangements for various
LPSCs are shown in Annex B.

Dimension in millimetres

Flexible lead )
/
2 /i A
3
o
3 4 3
Q@
Q9
Q
3 4
o 3 1
_ ™ / ‘ \ﬁf Y
o O !
S
j 500 | 120
IEC

1 Crpss-connection component
2 Plate made of insulating material
3 Rigid fastener
4

Cdnductor and/or metal installation in accordance with Annex C

Figure 1 — Basic arrangement of specimen with cross-connection component
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Dimension in millimetres

Flexible lead /'
2 )
3
4 o
o
Te)
©
[v]
Q9
2 4 1
o)
F 3
T
,+ RS
- 0 O
20 20
— — ] |
400 100

IEC
Key

1 P3grallel connection component
Plate made of insulating material

Rigid fastener

A~ 0N

Cdnductor and/or metal installation in accordance with Annex C

Figure 2 — Basic arrangement)of specimen with parallel connection component
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Dimension in millimetres

Flexible lead
Flexible lead

N

) 500 \

A

\

IEC
Key

1 Br|dging component
Plate made of insulating material

Rigid fastener

A 0N

Magtal installation in accordance with Annex C

Figure 3 — Basic arrangement of specimen with bridging component



https://iecnorm.com/api/?name=dfa8993a586a3ebdfd5694cf43336317

IEC 62561-1:2017 © IEC 2017 -15 -

Dimension in millimetres

Flexible lead |
)

&
3
2
o
Q
4
B ? " s
(0]
© “gji '
E 3 4 1 G
L % 6
N_+- lé
| 20 9
400 100
- 100

IEC
Key

1 Edquipotential bonding bar
Plate made of insulating material
Rigid fastener

nductor

Fixing points of equipotential bonding bar

o o~ W N
O
o

Cdnnection to be tested

Figure 4 — Basic arrangement of specimen with equipotential bonding bar

6.3 | Conditioning/ageing
6.3.1 Connection components not embedded in concrete

Following the <manufacturer’s declaration in accordance with 4.2, the arrangement of the
spec|men shall’be subjected to a conditioning/ageing in accordance with Annex D.

The manufacturer shall provide proof of the copper content of any part of the assembly rlnade

f H | H F 4 onNn 0/
rom afanoyavingacopper—tontent=ou /o

After the treatment, the arrangement is fixed on an insulated plate, taking care to avoid any
damage to the specimen due to handling.

6.3.2 Connection components embedded in concrete

This treatment is not necessary for connection components designed to be completely
embedded in concrete. Connection components designed to be partially embedded in
concrete shall be subjected to the conditioning/ageing in accordance with 6.3.

Bonding bars designed for indoor applications only are tested without conditioning/ageing.
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6.4 Electrical test

After 6.3 and without cleaning the arrangement, the specimen shall be stressed three times by
a test current as given in Table 1. The time interval between individual shots shall allow the
arrangement of the specimen to cool down to approximately ambient temperature.

The impulse discharge current passing through the device under test is defined by the crest
value [, , and the specific energy W/R. The impulse current shall show no reversal and
reach limp within 50 ps. The transfer of the specific energy W/R shall be dissipated within
5 ms.

Table 1 — Lightning impulse current (Iimp) parameters

Classification Lo W/R
kA £10 % kJ/Q £385 %
100 21500
50 625

NOTE The parameters specified in Table 1 can typically be achieved by an expobentially decaying lighfning
impulse current having a time to half value in the range of 350 ys according to IEC|62305-1.

The ¢onnection component is deemed to have passed the test'if:

a) the contact resistance, measured with a source ofsatieast 10 A as close as possible tp the
cpnnection component is equal to or less than{1 mQ. In the case where the conngction
cpmponent or the conductor(s) is of stainless steel, a value of 3 mQ is allowed,;

b) itldoes not exhibit any crack to normal or corrected vision without magnification nor does it
have any loose parts or deformation impairing its normal use;

c) for a non-permanent connection component, in accordance with 4.4 b), utilizing scfews,
the loosening torque is greater than,25 and less than 1,5 times the tightening torqye. In
the case of connectors with more than one screw, only the loosening torque of thq first
sgrew is relevant to this test;

d) for a non-permanent connection component, in accordance with 4.4 b), the 20 mm Ig¢ngth
of conductor from the connector (see Figures 1, 2 and 4), prior to the test, is not less|than
3|mm after completion_of the test;
f

or screw-less or( permanent connection components, in accordance with 4.4 a), each
cpnductor of the_specimen assemblies shall be subjected independently to a mechgnical
tgnsile force ©f'900 N = 20 N, for 1 min. Each conductor shall be tested independent]y for
multiple conductor connectors. The connection component is deemed to have passef the
tgst if there' is less than 1 mm movement of the conductor during the test and no damage
op the~connection component or conductor.

NOTE| 1\,*For the examples B3 and B6 as shown in Figure B.1, the requirement of not less than 3 mm |is not
applicable.

NOTE 2 The measurement of the contact resistance of the expansion components (E) and the connected
conductors (F) is performed between the clamped ends A-B and C-D, as close as possible to the expansion
component (see Figure 5);

The expansion conductor (E, see Figure 5), shall be tested according to IEC 62561-2 and
shall fulfill the requirements for air termination conductors.
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Key

O

IEC

A-B, C-D Measuring points to verify the clamp contact resistances

6.5
6.5.1

The
many

Alter
seve

Any
teste

2 mm it shall be tested on the minimum and.makXimum size of conductor recommended.

6.5.2

A sd
many
mate

Each
tensi

The
movd
cond

Solid material or stranded material according to IEC 62561-2

Lightning protection system conductor according to IEC 62561-2

Figure 5 — Basic arrangement for contact measurement of expansion piece

Static mechanical test
General

test shall be performed with all conductor materials .permitted according to
facturer's declaration.

natively, to minimize the number of tests, connection components that are used
al different conductor materials may be tested using stainless steel only.

connection components with a connection range equal to or less than 2 mm shg
d on the minimum conductor size recommeénded. If the connection range is greater

Test procedure

cond set of 3 new connegiion components shall be arranged according to

rials, sizes and tightening:terques.

conductor of the specimen assemblies shall be subjected independently to a mecha
e force of 900 N(x)20 N for 1 min.

connection.'component is deemed to have passed the test if there is less than 1

Lictor.

6.6

Marking test

the

with

Il be
than

the

facturer's or supplier's installation instructions with the recommended conductor

nical

mm

ment of-He conductor during the test and no damage to the connection component or

The marking is checked by inspection and by rubbing it by hand for 15 s with a piece of cloth
soaked with water and again for 15 s with a piece of cloth soaked with white spirit/mineral

spirit

Mark

ings made by moulding, pressing or engraving are not subjected to this test.

The specimen is deemed to have passed the test if the marking remains legible.

7 Electromagnetic compatibility (EMC)

Products covered by this document are, in normal use, passive in respect of electromagnetic
influences (emission and immunity).
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Structure and content of the test report

General

2017

The purpose of Clause 8 is to provide general requirements for laboratory test reports. It is
intended to promote clear, complete reporting procedures for laboratories submitting test
reports.

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

interpretation of the test results and all information required by the method used.

Particular care and attention shall be paid to the arrangement of the report, espéecially,
regafd to presentation of the test data and ease of assimilation by the reader.* The fg
shall[be carefully and specifically designed for each type of test carried out,but the hea
shall|be standardized as indicated below.

The $tructure of each report shall include at least information according-to 8.2 to 8.10.

8.2

The following information shall be included.

a)
b)

c)

d)
e)
f)
9)

i)
8.3
a)
b)

8.4
a)
b)

8.5
a)

Report identification

>

title or subject of the report.
ame, address and email or telephone number of the test laboratory.

ame, address and email or telephone number of the sub test laboratory where thg
as carried out if different from the company which has been assigned to perform the

nique identification number (or serial number) of the test report.
ame and address of the vendor.

age numbers, including the total number of pages.

ate of issue of report.

O 0O v =z cCc sz Z

ate(s) of performance of test(s).

the testing laboratery for the content of the report.

ignature and title' of person(s) conducting the test.

Specimén-description
ample_description.

etailed description and unambiguous identification of the test sample and/or

with
rmat
dings

test
test.

ignature and title, oar an equivalent identification of the person(s) authorized to sign for

test

agsembly.

Characterization and condition of the test sample and/or test assembly.
Sampling procedure, where relevant.

Date of receipt of test items.

Photographs, drawings or any other visual documentation, if available.

Conductor
Conductor material.
Nominal cross-sectional area, dimensions and shape. It is recommended that the a
cross-sectional area should also be given.
Standards and references
Identification of the test standard used and the date of issue of the standard.

ctual
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b) Other relevant documentation with the documentation date.

8.6 Test procedure

a) Description of the test procedure.

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

c) Any other information relevant to a specific test such as environmental conditions.

d) Configuration of testing assembly.

e) Location of the arrangement in the testing area and measuring techniques.

8.7 | Testing equipment description

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

devide.

8.8 | Measuring instruments description

Charpcteristics and calibration date of all instruments used for measurifig the values spe
in the standard i.e. radius gauge, shunts, tensile testing machineextensometer, ohmnj
torque meter, thickness calliper gauge, etc.

8.9

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

a)
b)
c)
d)
e)
f)
9)
h)

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

8.10 | Statement of pass/fail

A stdtement that the specimen passed or failed the tests shall be reported. If the spegc
has fpiled;"a description of failure is necessary.

Results and parameters recorded

cprrent;

charge;

specific energy;

flont time of the impulse;
duration of the impulse;

ohmic resistance;

—

ightening torque;

qosening torque.

cified
eter,

bther

imen
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Annex A
(normative)

Summary of the requirements and corresponding tests

See Table A1.
Table A.1 — Requirements and corresponding tests
Test Requirements Requirements in Compliance is
seqfience accordance with checked by

1 Installation instructions 5.2 Inspection

2 Lightning current carrying capability for non- 5.3 and 5.6 6.4 a),b),c),d)
permanent connection

3 Lightning current carrying capability for 5.3 and 5.5 6.4 a),b)e)
permanent connection

4 Dismantling of test joints 5.7 Inspection and 6.4 a),b)jc),d)

5 Damage to conductors and metal installations | 5.8 Inspection

6 Reliable connection 5.9 Inspection and 6.4

7 Marking 5.1 Inspection and 6.6

8 Static mechanical test 5.4 6.5

9 Terminals of bonding bars 5.10 Inspection
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Annex B
(informative)

Typical connection configurations for various LPSCs

See Figure B.1.

B1 I
Cross-connector

B2

Parallel connector

I

B3 T

[P H .
e~ CoMmeCtoT

B4

T connector

B5

Clamp for parallel
connection

Metal installation

\

B6

Clamp for [T,
connection

Metdl installation

B —

B7

Pipe clamp for
parallel connection

Metal pipe

B8

Pipe clamp.for T
conneétion

Metal pipe

\

L—

B9

Bridging component

Metal installation

A

B10

Equipotential,bonding ba

LEC

NOTE 1

NOTE 2

NOTE 3

NOTE 4

B1, B4, B6 and B8 — for more information see Figure 1.
B2, B3, B5 and B7 — for more information see Figure 2.
B9 — for more information see Figure 3.

B10 — for more information see Figure 4.

Figure B.1 — Typical arrangements for various LPSCs



https://iecnorm.com/api/?name=dfa8993a586a3ebdfd5694cf43336317

- 22 - IEC 62561-1:2017 © IEC 2017

Annex C
(normative)

Flow chart of tests for connection components

See Figure C.1.
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Connection
component

vV

Installation
instructions

NO

A4

Subclause 5.2

VYES

Marking test

NO

A4

Subclause 6.6

NO

W YES

Protected

YES

\

/

application
(embedded in
concrete or indoor

oolication)

Conditioning /
ageing
Subclause 6.3

L

Electrical test

subclause 6.4 |

v

Contact resistance
< 1mQ (< 3mQ for

NO

stainless steel)
Subclause 6.4 a)

WYES

Inspection test

NO

Vv

A4

no cracks
Subclausg”814\b)

W/ YES

Rérmanent

NO

YES

connection
component

NO

Loosening torque test

A\

0,25T+ < T . <\N5T+
subclause’6.4 c)

\4

\1/YES

NO Conductor

N\

NO

movement
fess than 17mm

Mechanical test

tensil force of 900N

+20N for 1 min
movement < 1Tmm
Subclause 6.4 e)

NO

A4

WYES

Test joint

YES

NO

N

Dismantling of
test joint
Subclause 5.7

YES

PASSED
as an electrical
connection component

\

v

Figure C.1 — Flow chart of tests for connection components

—
|O Mew sdllfipres I

Static mechanical test
tensil force of 900N
+20N for 1 min

NO

movement < 1mm
Subclause 6.5.2

\1/ YES

PASSED
as an electrical
and
static mechanical
connection component

Vv

omr—>m

IEC
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Annex D
(normative)

Conditioning/ageing for connection components

General

2017

The conditioning/ageing test consists of a salt mist treatment as specified in Clause D.2
followed by a humid sulphurous atmosphere treatment as specified in Clause D.3 and an

itionhal- ammaonia atmaocsnhara traatment for snecimenswharae anvy comnanant nart ic
aaal tnade
Aa+—aH R —aHR Samacy HeaHReHt+—+o—SP HAR-8 RS AB1 Sy Mot P

of copper alloy with a copper content less than 80 %, as specified in Clause D.4.

The
asse

D.2

The

7, 10land 11 which are not applicable. The test is carried out using severity (2).

If th
IEC
rem

D.3

The
seve
for C

Each
temp

period of 16 h. After that, the humid sulphurous atmosphere is replaced.

If th

ISO $988:1985 then the specimen can remain in the chamber for the storage period.

D.4

The

moderate atmosphere with the pH value of 10, except for 8.4 and Clause 9 o

manufacturer or supplier shall provide proof of the copper content of any part o
mbly made from a copper alloy.

Salt mist treatment

balt mist treatment shall be in accordance with IEC 60068-21562:1996 except for Clg

e salt mist chamber maintains the temperature conditions as specified in 9
0068-2-52:1996 and a relative humidity of not less than 90 % then the specimer
in in the chamber for the humidity storage period!

Humid sulphurous atmosphere treatment

humid sulphurous atmosphere treatment shall be in accordance with ISO 6988:1985
n cycles with a volume concentration of sulphur dioxide of 667 x 106 + 25 x 106, e
auses 9 and 10 which are not applicable.

cycle which has a duratioh of 24 h is composed of a heating period of 8 h

erature of 40 °C + 3 °C in' the humid saturated atmosphere which is followed by 4

e test chamber—~/maintains the temperature conditions as specified in 6.5.

Ammonia atmosphere treatment

ammonia atmosphere treatment shall be in accordance with ISO 6957:1988 {

f the

uses

3 of
can

with
cept

at a
rest

P of

or a

ISO document which are not applicable.

the
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

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

Partie 1: Exigences pour les composants de connexion

2017

AVANT-PROPOS

La] Commission Electrotechnique Internationale (IEC) est une organisation mondiale de ‘pormalisation

composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC

h pour

objet de favoriser la coopération internationale pour toutes les questions de normalisation.dans les dompaines

de| I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités —publie des N

prmes

internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au

puplic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée

a des

comités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut participefr. Les
organisations internationales, gouvernementales et non gouvernementales, encliaison avec I'lEC, participent

égplement aux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation
selon des conditions fixées par accord entre les deux organisations.

1S0),

Lep décisions ou accords officiels de I'l[EC concernant les questions techniques représentent, dans la njesure
du| possible, un accord international sur les sujets étudiés, étant donné/que les Comités nationaux dq I'lEC

interessés sont représentés dans chaque comité d’études.

Lep Publications de I'lEC se présentent sous la forme de recdmmandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les €fforts raisonnables sont entrepris afin qug I'lEC

s'gdssure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsa
I'éyentuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

ple de

Dgns le but d'encourager I'uniformité internationale, les "Comités nationaux de I'l[EC s'engagent, dans tdute la

mgsure possible, a appliquer de fagon transparente |€s Publications de I'lEC dans leurs publications nati

nales

et|régionales. Toutes divergences entre toutes.'Rublications de I'lEC et toutes publications nationales ou

régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
fodrnissent des services d'évaluation de~conformité 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.

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

Adcune responsabilité ne doit’ étre imputée a I'lEC, a ses administrateurs, employés, auxiliair
mgndataires, y compris ses experts particuliers et les membres de ses comités d'études et des C

s ou
mités

nationaux de I'lEC, pourteut préjudice causé en cas de dommages corporels et matériels, ou de tout| autre

dommage de quelque.hature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris le
de] justice) et les dépenhses découlant de la publication ou de I'utilisation de cette Publication de I'lEC
todite autre Publication de I'lEC, ou au crédit qui lui est accordé.

5 frais
ou de

L'dttention esf\attirée sur les références normatives citées dans cette publication. L'utilisation de publidations

référencéesiest obligatoire pour une application correcte de la présente publication.

L’gttention\est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvenf faire

I’opjet de“droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels
de|brevets et de ne pas avoir signalé leur existence.

droits

La Norme internationale IEC 62561-1 a été établie par le comité d'études 81 de I'IEC:
Protection contre la foudre.

Cette deuxiéme édition annule et remplace la premiére édition publiée en 2012. Cette édition
constitue une révision technique.

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

a) la classification des composants de connexion permanente et non permanente;

b) les exigences et essais correspondants concernant les composants de connexion
permanente, par exemple la soudure exothermique et d'autres procédés de soudage, le

brasage, le sertissage ou l'agrafage;
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C) un organigramme des essais destinés aux composants de connexion.

Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote
81/551/FDIS 81/559/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.

Ced

Une
Com
site V

Le ¢
stabi
relati
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4

pcument a ete redige selon les Directives ISU/IEC, Fartie Z.

liste de toutes les parties de la série IEC 62561, publiées sous le titre~ gé
bosants des systémes de protection contre la foudre (CSPF), peut étre censultée
veb de I'lEC.

bmité a décidé que le contenu de ce document ne sera pas modifié avant la daf
ité indiquée sur le site web de I'lEC sous "http://webstore.iecich" dans les don
ves au document recherché. A cette date, le document sera

conduit,

ipprimé,
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mendé.

néral
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INTRODUCTION

La présente partie de I'lEC 62561 traite des exigences et des essais pour les composants des
systémes de protection contre la foudre (CSPF) utilisés pour l'installation d'un systéme de
protection contre la foudre (SPF) congu et mis en ceuvre conformément a la série IEC 62305.
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COMPOSANTS DES SYSTEMES DE PROTECTION
CONTRE LA FOUDRE (CSPF) -

Partie 1: Exigences pour les composants de connexion

1 Domaine d'application

composants métalliques de connexion faisant partie d'un systéme de protection.contre la
foudde (SPF). Il peut s'agir, typiquement, des connecteurs, des colliers de serrage, des
composants de pontage, des piéces d'expansion et des joints de contrdle.

La qésente partie de I'lEC 62561 spécifie les exigences et les essais a appliquerl aux

Pour|les besoins du présent document, les types de connexions suivanis.'sont consigérés
comme des composants de connexion: la soudure exothermique et\adutres procédés de
soudhge, le brasage, le serrage, le sertissage, I'agrafage, le vissage etde boulonnage.

Les ¢ssais de composants pour atmosphére explosive ne sontpas concernés par le pré¢sent
document.

2 Reéférences normatives

Les documents suivants cités dans le texte constituent, pour tout ou partie de leur contenu,
des [exigences du présent document. Pour 1es références datées, seule I'édition [citée
s’applique. Pour les références non datées,da derniére édition du document de réfénence
s'apdlique (y compris les éventuels amendements).

IEC 60068-2-52:1996, Essais d'environnement — Partie 2-52: Essais — Essai Kb: Brodillard
salin] essai cyclique (solution de chiorure de sodium)

IEC 62561-2, Composants des-systemes de protection contre la foudre (CSPF) — Partie 2:
Exigénces pour les conducteurs et les électrodes de terre

ISO $957:1988, Alliages de cuivre — Essai a I'ammoniaque pour la résistance a la corrpsion
sous|contrainte

ISO $988:1985,~ Revétements métalliques et autres revétements non organiques — Esspi au
dioxyde dessoufre avec condensation générale de I'humidité

(-1 ry

3 ICrimnes ei UcCcTIimmioIie

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

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

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

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

3.1

composant de connexion

partie d'un SPF externe qui est utilisée pour la connexion des conducteurs entre eux ou aux
installations métalliques
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Note 1 a l'article: Le composant de connexion comprend les connecteurs, les colliers de serrage, les composants
de pontage, les piéces d’expansion et les joints de contréle.

3.2

installation métallique

ensemble des éléments métalliques de la structure a protéger pouvant constituer un chemin
pour le courant de foudre, tels que les tuyaux, escaliers, guides d'ascenseurs, conduits de
ventilation, de chauffage et de conditionnement d'air, ainsi que les armatures interconnectées
en acier

3.3
composant de pontage

composant de connexion pour la liaison des installations métalliques

3.4
piéc¢ d'expansion
composant de connexion destiné a compenser les variations de longueurcdes conducfeurs
et/ou| des installations métalliques dues a des variations de température

3.5
connecteur
composant de connexion pour la liaison de deux conducteurs ou plus

3.6
collier de serrage
composant de connexion pour la liaison des conductelrs*aux installations métalliques

3.7
collijr de serrage pour tuyau
colligr de serrage pour la liaison des conducteurs aux tuyaux métalliques

3.8
joint|de contréle
joint pongu pour faciliter les essais ‘et mesures électriques des composants des SPF

3.9
plage de connexion
domgine minimal a maximal sur lequel un composant de connexion spécifique est congu|pour
étre (tilisé

3.10
barre d'équipotentialité
barrd métallique sur laquelle les installations métalliques, les parties conductrices extefnes,
les r¢sgaux de puissance et de communication et autres cables peuvent étre connectés|a un
SPF

3.1

essai de type

essai exigé, devant étre effectué avant la livraison d'un type de matériau concerné par
I''EC 62561-1, sur une base commerciale générale, afin de démontrer que ses
caractéristiques de performance satisfont a I'application prévue

Note 1 a l'article: Ces essais sont de telle nature qu'aprés avoir été effectués, il n'est pas nécessaire de les
répéter, a moins que des modifications n'aient été introduites dans les matériaux des accessoires, dans la
conception ou dans le type de procédé de fabrication, susceptibles d'en modifier les caractéristiques de
performance.

3.12
connexion permanente
connexion qui ne peut pas ou n'est pas destinée a étre démontée
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3.13

connexion non permanente

conn

exion qui peut étre ou est destinée a étre démontée

4 Classification

4.1
a) ¢
b) c

Il co

En fonction de leur tenue aux courants de foudre
lasse H pour une tenue élevée;
lasse N pour une tenue normale.

confgrmément aux paramétres d'essai identifiés dans le Tableau 1.

4.2
a) u
b)

4.3

En fonction de leur emplacement d'installation

tilisation générale;

ncorporés dans le béton.

En fonction de leur comportement mécanique

a) prévu pour supporter une charge mécanique statique;

b) pls prévu pour supporter une charge mécanique statique.

La de¢claration d'aptitude a supporter une charge statique é€mise par le fabricant doit indi

le ca

4.4

a) ¢
s

b) ¢

5 échéant, s'il est besoin d'effectuer I'essai mécanique statique indiqué en 6.5.

En fonction du caractére permanent ou.non de la connexion

bnnexion permanente, par exemple: s@udure exothermique ou autres procédé
budage, brasage, sertissage ou agrafage;

bnnexion non permanente, par exemple: vissage ou boulonnage.

5 Exigences

5.1

Les

Généralités

omposants de connexion doivent étre congus de maniére a ce que leurs performg

soier|t fiables, stables_et slres pour les personnes et les matériels environnants lors

sont

NOTE|

5.2

nstallés conformément aux instructions du fabricant.

Un résumerdes exigences et des essais correspondants est fourni a I'Annexe A.

Instructions d'installation

hvient que le choix de la classe H et de la classe N soit réalisé par le fabrlicant

nuer,

nces
nu'ils

Le fa

a) la classification du composant;

b) le couple de serrage recommandé;

c) la gamme de matériaux et de tailles de conducteurs;

d) la configuration de connexion.

La conformité est vérifiée par examen.

5.3

Capacité de tenue au courant de foudre

tes:

Les composants de connexion doivent avoir une capacité suffisante de tenue au courant de
foudre.
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La conformité est vérifiee conformément au 6.4, selon les déclarations du fabricant
concernant la classe (H ou N) des composants de connexion conformément au 4.1.

5.4

Contrainte mécanique statique

Les composants de connexion doivent avoir une capacité suffisante a résister aux contraintes
meécaniques statiques.

Les barres d'équipotentialité sont exclues de cette exigence.

La confarmité est vérifiée selon 6.5

5.5 | Connexion permanente

Lorsque des procédés de soudure exothermique ou d'autres procédés de“soudage, de
brasIge, de sertissage ou d'agrafage sont utilisés pour réaliser la connexion, la concefption
doit étre telle que le conducteur et/ou l'installation métallique soient toujours.fixés de mapiéere
slre.

La cgnformité est vérifiée par examen, conformément a 6.4 a), b),€).

5.6 | Connexion non permanente

Lorsque des vis et/ou des écrous sont utilisés comme fixations a collier de serrage,| leur
conception doit étre telle que le conducteur et/ou A'installation métallique soient toufjours
serrgls de maniére s(re par la vis et/ou I'écrou.

La cgnformité est vérifiée par examen, conformeément a 6.4, a), b), c¢), d).

5.7 | Démontage des joints de contréle

Les joints de contrble doivent pouvoir étre démontés aprés le passage de la contrainfe du

courant de foudre.

La cd

5.8
Les

cond
pour

La cd

nformité est vérifiée par examen, conformément & 6.4, a), b), c), d).

Dommages subis-par les conducteurs et les installations métalliques

les conducteurs, les installations métalliques et/ou les composants de connexion.

nformité est vérifiée par examen.

composants de-connexion doivent étre congus de maniére a ce que les fixationy des
Licteurs et/Ou 'des installations métalliques entre eux soient réalisées sans dominage

5.9

Connexion fiable

Les composants de connexion doivent assurer une connexion slre pour la plage de
connexion déclarée par le fabricant.

La conformité est vérifiée par examen, conformément a 6.4.

5.10

Bornes des barres d'équipotentialité

Les bornes d'entrée des barres d'équipotentialité utilisées pour les installations de protection

contr

e la foudre doivent présenter un diamétre de connexion supérieur ou égal a 6 mm.

La conformité est vérifiée par examen.
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5.11

Marquage

Les composants de connexion doivent porter au moins les informations suivantes:

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

b) le symbole d'identification (photo, numéro de produit, etc.);

c) la classification, c'est-a-dire classe N ou H.

Lorsque cela n'est pas possible, les marquages b) et c) peuvent étre inscrits sur I'étiquette de
I'emballage le plus petit ou sur la documentation jointe.

Le mLarquage doit se maintenir dans le temps et étre lisible.

NOTE|
décald

La cd

6 E

(@]

Le d

supp
labor

Le marquage peut étre réalisé, par exemple, par moulage, emboutissage, gravure, impression‘adhés
omanies.

nformité est vérifiée selon 6.6.

Essais

Conditions générales d'essais
ssais conformes au présent document sont des essais‘de type (voir 3.11).

auf spécification contraire, les essais sont effectués sur des échantillons assembil
stallés comme en usage normal conformément.aux instructions d'installation du fabn
I du fournisseur, comportant les matériaux ettailles de conducteurs recommandés,
e les couples de serrage recommandés.“Si le composant de connexion est ada
vers matériaux conducteurs, un essai . doit étre effectué pour chaque combinaisg
atériaux.

pus les essais sont effectués sur dés échantillons neufs.

auf spécification contraire, les essais sont réalisés sur trois échantillons, e
Kigences sont satisfaites sitous les essais sont réalisés avec succeés.

un seul des échantillons ne satisfait pas a un essai a cause d'un défaut d'assemt
pssai doivent étre répétés, et les essais qui suivent doivent étre effectués dans I'
quis sur un autre 1ot complet d'échantillons, qui doivent tous satisfaire aux exigence

essai électrique doit étre effectué selon l'ordre donné apres I'essai
bnditionnement/vieillissement de I'ensemble d'échantillons conformément au 6.3.

emandeur, lorsqu'il soumet les jeux d'échantillons, peut aussi soumettre un

ateire d'essais soumettra alors aux essais, sans demande complémentaire, |

A'S ok Adasfaill 4

émentaire pouvant étre nécessaire si un échantillon ne satisfait pas a l'essaj.

ve ou

s et
icant
ainsi
pté a
n de

les

blage

I de fabrication, cet essai et tout essai préalable qui peut avoir influencé les résultats de

brdre
S.

de

jeu
Le
B |ot

supp

=4 tot P + 1 £ H Ll
CIeTrtantc u Tulidiiinultio, TLU TTC 10 TTTUOSTTa YutT o Uulic TTUuuvelic ucTaniarivt ot prco

nte.

Si le lot supplémentaire d'échantillons n'est pas soumis au méme moment, la défaillance d'un
échantillon entrainera un refus.

6.2

Préparation de I'échantillon

Sauf spécification contraire du fabricant, les conducteurs et les échantillons doivent étre
nettoyés en utilisant un dégraissant approprié, puis sont rincés dans une eau déminéralisée
et séchés. lls doivent alors étre assemblés conformément aux instructions du fabricant, par
exemple avec les conducteurs et les couples de serrage recommandés.

Les composants de connexion doivent étre soumis a I'essai dans toutes les configurations de
connexion déclarées par le fabricant. Les configurations de connexion typiques pour divers
CSPF sont illustrées a I'Annexe B.


https://iecnorm.com/api/?name=dfa8993a586a3ebdfd5694cf43336317

- 36 — IEC 62561-1:2017 © IEC 2017

Tout domaine recevant les composants de connexion dont la plage de connexion est
inférieure ou égale a 2 mm doit étre soumis a I'essai sur la taille minimale de conducteur
recommandée. Si la plage de connexion est supérieure a 2 mm, elle doit étre soumise a
I’essai sur la taille minimale et la taille maximale du conducteur recommandées.

Les dispositions de base des échantillons avec des composants a connexion croisée, des
composants a connexion paralléle, des composants de pontage et une barre d'équipotentialité
sont représentées respectivement dans les Figures 1, 2, 3 et 4. Les bornes des barres
d'équipotentialité ne sont soumises a l'essai que si la dimension du raccordement est
supérieure ou égale a 16 mmZ2. L'essai est effectué en utilisant la plus petite dimension de
conducteur comprise dans la plage de la borne, mais avec un minimum de 16 mmZ2. Des
dispdsitions typiques pour diiferenis CSPF SoNnt represeniees a I'ANNExXe B.

Dimensions en-millimetres

|
Cordon souple

2 / i
3
4 3
0
k)
Q.
>
3
S N / ‘ I
- \
o— O
&t
3 500 Ll 120
IEC

Légeride

-

Cdmposant a confnexion croisée
Plateau en_materiau isolant

Pi¢ce de fixation rigide

A 0N

Cdnducteur et/ou installation métallique selon I'"Annexe C

Figure 1 — Disposition de base des éprouvettes avec composant a connexion croisée
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