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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

2023

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
all| national electrotechnical committees (IEC National Committees). The object of IEC is,to pr
international 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*Specificati

Telchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

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

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 commitiee 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 toyensure that the technical content

Publications is accurate, IEC cannot be held responsible for{the way in which they are used or fdq
miginterpretation by any end user.

In|order to promote international uniformity, IEC National “Committees undertake to apply IEC Publig
trgnsparently to the maximum extent possible in their national and regional publications. Any diver
between any IEC Publication and the corresponding national 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, aceess to |[EC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificatioh 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 committeés;'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
Pdyblications.

At{ention is drawn to theyNormative references cited in this publication. Use of the referenced publicati
indispensable for the corfect application of this publication.

At{ention is drawn\to the possibility that some of the elements of this IEC Publication may be the sub
patent rights. lEC shall not be held responsible for identifying any or all such patent rights.
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IEC 62561-1 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 2017. This edition
constitutes a technical revision.

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

a) definitions of connection types mentioned in the scope have been added;

b) I
c) th

(2]

d) a

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

Full i
the 4

The |
This

acco
avail

IEC are described in greater detail at wwwiiec.ch/publications.

A list of all parts in the IEC 62561 series, published under the general title Ligh

prote

The
stabi
spec

—

q

o W

-

€

e a

cation classification has haan exnanded -in detail:
SHO-G+a HeaHORH4SB R-8xpahceatH—aetats

e document has been updated in line with the new edition of ISO 22479:2019 on+h
Ilphurous atmosphere treatment;

new normative Annex E for reduced test procedures has been introduced.

Draft Report on voting

81/721/FDIS 81/724/RVD

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

document was drafted in accordance with*[SO/IEC Directives, Part 2, and develop

bble at www.iec.ch/members_experts/fefdocs. The main document types develops

ction system components (LPSC), can be found on the IEC website.

umid

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

ed in

dance with ISO/IEC Directives, Part.4 and ISO/IEC Directives, IEC Supplement,

d by

tning

ommittee has decided that the contents of this document will remain unchanged untjl the

ity date indicated . on the IEC website under webstore.iec.ch in the data related t
fic document. Atcthis date, the document will be

confirmed,

ithdrawn;

placed by a revised edition, or

mended.

b the

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 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 e¢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
conngection components: exothermic, brazing, welding, clamping, crimping, seaming, scrgwing
or balting.

Testihg 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,stch a way that some or all of|their
contgnt constitutes requirements of this document. For dated references, only the edition
cited|applies. For undated references, the latest edition” of the referenced document (inclyiding
any gmendments) applies.

IEC 60068-2-52:49962017, Environmental testing — Part 2-52: Tests — Test Kb: Salt |mist,
cycli¢ (sodium chloride solution)

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

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

ISO 22479:2019,~Corrosion of metals and alloys — Sulfur dioxide test in a humid atmosphere
(fixed gas méthod)

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:

o |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
metallie metal installations
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EXAMPLE Examples of connection components are given in Clause 1.

3.2

metal installation

extended metal items in the structure to be protected which-may can form a path for lightning
current

EXAMPLE Pipes, staircases, elevator guide rails, ventilation, heating and air conditioning ducts, and
interconnected reinforcing steel.

3.3
conductor
elempent intended to carry electric current

Note 1 to entry: A metal installation is not intended to carry electrical current.

[SOURCE: IEC 60050-151:2001, 151-12-05, modified — The notes havenbeen replaced with a
new Note 1 to entry.]

3.4
bridging component
conngction component for the connection of metal installations

3.5
expansion piece
conngction component designed to compensate for changes in length in conductors apd/or
metal installations or both caused by temperature-changes

3.6
connector
conngection component to interconnecttwo or more conductors

3.7
clamjp
conngction component for the“’connection of conductors to metal installations

3.8
pipe|clamp
clamp for the cofinection of conductors to metal pipes

3.9
test Joint
jeint [cannection component designed to facilitate electrical testing and measurement off LPS
components

3.10

connection range

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

3.11
bonding
technique for joining one object to another

[SOURCE: IEC 60050-523:2018, 523-06-01, modified — The example has been deleted.]
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3.12

bonding bar

connection component such as a metal bar on which metal installations, external conductive
parts, electric power and telecommunication lines and other cables can be connected to an
LPS

3.13

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

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

3.15
non-permanent connection
conngction that can or is intended to be dismantled

3.16
exothermic connection
welding process that employs molten metal to permanently join the conductors

Note 1 to entry: The electrical connection suitability and electrical durability of the exothermic connecfion is
tested|using a lightning current test.

3.17
brazrd connection
metal-joining process in which two~or more metal items are joined together by melting and
flowing a filler metal into the joint

Note 1 to entry: The electrical conmection suitability and electrical durability of the brazed connection is fested
using p lightning current test.

3.18
welded connection
fabri¢ation process\that joins materials, usually metals

Note 1 to entryN\The electrical connection suitability and electrical durability of the welded connection is fested
using p lightning current test.

3.19
force-locked connection

connection between two metal parts which does not allow any relative movement due to
thermal expansion and to environmental load, for example snow, ice, wind

EXAMPLE Connection by means of crimping, clamping, bolting or screwing.

Note 1 to entry: The electrical connection suitability and electrical durability of the force-locked connection is
tested using a lightning current test.

3.20
form-locked connection

connection between two metal parts which allows a small relative movement of metal parts due to thermal
expansion and to environmental load, for example snow, ice, wind

EXAMPLE Connection by means of seaming, overlapping and zipping, locked overlapping or hooking.
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Note 1 to entry: The electrical connection suitability and electrical durability of the form-locked connection is
tested using a lightning current test.

3.21
clamped connection
force-locked connection, which can usually be disassembled, between two components

Note 1 to entry: The electrical connection suitability and electrical durability of the clamped connection is tested
using a lightning current test.

3.22
crimped connection

connfmurmmmmwmmwm,sure
deforqmation or by reshaping the barrel around the conductor to establish good eIect{r‘/& and

mecHanical connection Q.

Note ] to entry: Crimping as a means of achieving a connection between two conductors maQ{l( always rgquire
an additional component to achieve the final connection.

Note 4 to entry: The electrical connection suitability and electrical durability of the crmped connection is fested
using p lightning current test.

[SOURCE: IEC 60050-581:2008, 581-23-10, modified — The @(lm "crimping" has peen
replaced with "crimped connection", in the definition "met@' has been replaced| with
"conmection method" and the notes to entry have been addeK

S
3.23 {<
seanjed connection

form{jlocked connection created by bending of tﬁz edges of two adjacent metal sheets
bringing them into intimate contact in a way thag\@a cannot be separated by natural actipn

Note 1 to entry: The electrical connection suitabilits@% electrical durability of the seamed connection is fested
using p lightning current test. $

3.24 4\6
screyed connection O

forceflocked connection, which ’?r be disassembled, between two components which |have
thredds of their own and cancg\@olted directly

Note 1 to entry: The electric Eonnection suitability and electrical durability of the screwed connection is fested
using p lightning current te

3.25 @)

boltdd connec ’
force}flocked ection, which can be disassembled, between two components which c3n be
boltefd indi by means of third components (bolts and nuts)

O

Note tgm—\try: The electrical connection suitability and electrical durability of the bolted connection is fested

USing :Ishlll;lls ctrrefttest:

3.26

stranded conductor

conductor consisting of a number of individual wires or strands all or some of which generally
have helical form

Note 1 to entry: The cross-section of a stranded conductor can be circular or otherwise shaped.

Note 2 to entry: The term "strand" is also used to designate a single wire.

[SOURCE: IEC 60050-461:2008, 461-01-07]
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3.27

rope lay conductor

conductor composed of a central core surrounded by one or more layers of helically laid
groups of wires

3.28

smooth weave stranded conductor

conductor constructed of multi-strand soft drawn wire, interwoven in a basket weave
configuration so as to avoid fraying in application

4 Ctassification

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

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

4.2 | According to the installation location

c) buried in ground;
d) embedded in concrete;
e) embedded in materials with thermal insulation.

The manufacturer’s declaration of instalfation location shall determine whether it is necegsary
to cafry out the conditioning and ageing test as identified in 6.5.

4.3 | According to the mechanical behaviour of connection components
a) intended to withstand a static mechanicaldead stress;

b) npt intended to withstand a static mechanical-lead stress.

The manufacturer’s(declaration of ability to withstand a static mechanical load shall detefmine

the—feed—orotherwise whether it is necessary to carry out the static mechanical test as
identffied in 6.7,

4.4 | According to whether or not a connection is permanent

a) pernmanent connection such as exothermic process, brazing, welding, crimping, seaming;

b) non-permanent connection such as screwing or bolting.
5 Requirements

5.1 General

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

NOTE—A summary of the requirements and their corresponding tests is given in Annex A.
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5.2 Documentation and installation instructions

The manufacturer of the connection component shall provide adequate instructions in their
literature to ensure that the installer of the connection component can select and install the
components in a suitable and safe manner, containing at least the following information:

lassificati ‘ 1) ;
a) classification and lightning current capability (limp);

b) classification according to the installation location;

c) c|assification according to the mechanical behaviour;

d) classification according to whether or not the connection is permanent;

e) t:[e range of conductor sizes and materials;
f) the connection configuration;
g) apsembly instructions for permanent or non-permanent connection “components [(e.g.

=90

hether special tools are necessary, tightening torque, etc.).

Compliance is checked-by-inspectien in accordance with 6.2.

5.3 | Marking
5.3.1 Content of marking
The ¢onnection components shall be marked at leasi)with the following:

a) the manufacturer’s or responsible vendor’s name or trademark;
b)
c)

dentifying symbol (picture, product numbef, etc.);

(@]

assification, i.e. class N or H;

d) classification according to the instalfation location.

Compliance is checked by review, inraccordance with 6.3.1, a).

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

NOTE|1 Marking can ble applied for example by moulding, pressing, engraving, printing and environmental [stress
adhesjve labels.

NOTE|2 Markipgéan be applied by water slide transfers only for components classified as indoors.

5.3.2 Duvability and legibility

The marking shall be durable and legible

Compliance is checked by test in accordance with 6.3.1 b).

5.4 Lightning current carrying capability

Connection components shall have sufficient lightning current carrying capability.

Compliance is checked in accordance with 6.6 following the manufacturer’s declaration for the
class (H or N) of the connection components in accordance with 4.1.
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5.5

Static mechanical-stress withstand capability

Connection components classified according to 4.3 a) shall have a sufficient withstand
capability against static mechanical stresses.

Equipotential bonding bars and connections made by seaming are excluded from this

requi

rement.

Compliance is checked in accordance with 6.7.

5.6 _Permanent connection

Whefe exothermic process, brazing, welding, crimping or seaming are used for conne
the design shall be such that the conductor andfer the metal installation is always™sec
bonded.

Compliance is checked by inspection and in accordance with 6.6.2 a), b) and.g).

5.7 | Non-permanent connection

Whele screws and/or nuts are used as the clamping connection;the design shall be such

the o
nut 3

Com

Com
acco

5.8

onductor and/er the metal installation is always securely fastened by the screw a
pplication.

bliance is checked by inspection and in accordance'with 6.6.2 a), b), d) and f).

bliance of connection components classified @ccording to 4.2 d) is checked by inspsg
ding to 6.6.2 a), d) and g).

Dismantling of test joints

It shall be possible to dismantle the test’joints after lightning current stress.

Com

bliance is checked by inspection and in accordance with 6.6.2 a), b), d) and f).

ction,
urely

that
hdlor

ction
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Expansion piece

2023

In addition to the requirements of this document, the expansion piece (E of Figure 7) shall
fulfil the requirements of IEC 62561-2 for air termination conductors.

6

6.1

a)

b)

c)
d)

f)

Tests

General test conditions

The tests in accordance with this document are type tests (see 3.13), performed
sequence according to Annex C. Type tests are of such a nature that, after they

in a
have

nlanufacturing process which can change the performance characteristics, rép
tgsting is not required.

Unless otherwise specified, tests are carried out with the specimens aSsembled
installed as in normal use according to the manufacturer's or supplier's install
instructions W|th the recommended conductor materials, sizes and tlghtenlng torqu

the-connec onent-is suitable for variot conductorsmaterials—then—it-shd
oRent1S—SuHabd F HetorS—mat

r'-o-
o
D
o
o
B

been made, unless changes are made to the accessory materials, design or tyie of

ated

1S
He—o—\VaHOUS—COoRG ﬁlulo, tHeH—Ht—oTHdg

All tests are carried out on new specimens.

tHe—GCoH 1 eo

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

-
D

Iffonly one of the specimens does not satisfy a test due_t6 an assembly or a manufact
gult, that test and any preceding one which-may-ha¥e-irfluenced can influence the re
of the test shall be repeated and also the tests)which follow shall be carried out i
required sequence on another full set of specimens, all of which shall comply wit
quirements.

=
Py

The electrical test shall be carried out in/hié order given, after conditioning/ and agei
the arrangement of the specimen in accordance with 6.5.

the

uring
sults
h the
h the

ng of

The @pplicant, when submitting the sets of specimens,-may can also submit an additional set

of sgecimens which—may can be-mecessary used, should one specimen fail. The tg
statign laboratory will then, without” further request, test the additional set of specimeng
will r

For gomponents alregdy<tested according to IEC 62561-1:2017, the reduced test procsq
accofding to Annex(Ecan be applied.

For new compénents complete type tests and samples according to Clause 6 are required.

6.2

6.2.

Ddcumentation and installation instructions

sting

and

pject it only if a further failure occurs. If the additional set of specimens is not subnitted
at the¢ same time, the failure(of'one specimen will entail rejection.

dure

11— Generaltestconditiens

The content of the installation instructions is checked as per its completeness by review.

6.2

.2 Acceptance criteria

Documentation or installation instructions are deemed to be acceptable if they contain at least

the

6.3

6.3.

information specified in 5.2.

Marking test

1 General test conditions

The marking is checked:
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a) as per its completeness in accordance with 5.3.1 by review and

b) as per its durability and legibility 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 or

m

ineral spirit.

Marking made by moulding, pressing or engraving is not subjected to this test.

6.3.2

Acceptance criteria

The specimen is deemed to have passed the test if:

a) tH
b) a
6.4

a) If

—

€

= o0

g

g)

h)

€ marking contains all the information of 5.3.71;
ter the test according to 6.3.1, b) the marking remains durable and legible.

Preparation of the specimen

nd drying. They shall then be assembled in accordance with 'the manufacty
structions, for example with the recommended conductors and tightening torques.

mension equal to or less than 2 mm shall ‘be tested using the minimum conductor
commended. If the range of conductorssizes is greater than 2 mm, it shall be t¢
5ing the minimum and maximum size of conductors recommended.

bnnection component, bridging, component and equipotential bonding bar is shoy
gure 1, Figure 2, Figure 3 and-Figure 4, respectively. Terminals of bonding bars are
sted if the connection sizé,is equal to or greater than 16 mm?2. The test is carrie
5ing the smallest conddctor size within the range of the terminal with a minimum
m2 conductor. Typical arrangements for various LPSC are shown in Annex B.

rorated section ©fNan installation to be embedded in concrete, including conng
bmponents su¢hyas connectors, clamps, crimping connections, shall be arrange
bnnections, _Shewn in Figure 5 a) Figure 5 b), Figure 5 c¢), and shall be assen
ccording t@2the manufacturer's instructions.

Forated\'section of an installation to be embedded in concrete, including conng
bmponents such as brazed, welded, exothermically welded, etc., shall be arrangg

he conductors and rods used for this test shall fulfil the requikements of IEC 62561-2.

not otherwise specified by the manufacturer, the conductors and the specimens shall be
eaned by using a suitable degreasing agent followed by cleaning in demineralized yater

rer's

he connection component shall be tested in all the connection configurations declared by

e manufacturer. Typical connection configurations for\various LPSC are illustratgd in
nnex B.

the connection component is suitable for various\éonductors’ materials, then it shall be
sted on each material combination declared by(th€ manufacturer.

Ny connection components accommodating .arange of conductors with a variation o any

size
psted

he basic arrangement of the spécimen with cross-connection component, parallel

vn in
only
H out
bf 16

ction
d as
hbled

ction
d as
b the

Q®nwoOo [Py ®WYOOT[PY J C

hgwn in Figure 6 a), Figure 6 b), Figure 6 ¢) and shall be prepared according t

3 ) H +oll ) H 4 ' H £ ¢+ H ol
./OIHIIUI o Ul TToldalitl o 1TTTolTuLlivITio dlfu oUpJTITVIOTUTT UT UTTC 1TTotAaltcT .
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Dimension in millimetres

Flexible lead )
/
2 ™ A
[~ 3
o
2 i 5
Ko}
K}
5 3 4 1
[T
AN \,— 1
—- ._[{ / O A *
B 500 | ET
20
| -
IEC

1 Crpss-connection component

PI
Ri

A W0 N

te made of insulating material

jid fastener

Cdnductor and/er metal installation-inaccerdance-with-AqrexC

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

|
Flexible lead /

/
2
. N \
3
4 _— 8
©
b
o 3 4 1
2
)
gy & \i
- @)
20 ||
20 -
- 400 _| 100 |

IEC
Key
1 P3grallel connection component
2 Plate made of insulating material
3 Rigid fastener
4

Cdnductor and/er metal installation-in-accordance-with-AnrnexC

Figure 2 — Basic arrangement of specimen with parallel connection component
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Di L -

lexible lead
lexible lead

500 :
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Key

N

PI
Ri

< A W N
O
o

Di
in

Dimension in millimetres

2
>
© Eel
3 3
° Ea
2 )
3, 500 .3
sl i
( 4 1 4 ‘,
4 N 4o
[ ] [ ]
L\3 3/VJ

X

View on arrow A
IEC

Exjpansion piece or bridging component

te made of insulating material
hid fastener
nductor or metal installation

tance indicating position of maximum allowableexpansion as declared by the manufacturer. Only app
Case of expansion conductor or bridging cogmponent allowing for expansion

Figure 3 — Basic arrangement of specimen with
expansiot piece or bridging component

icable



https://iecnorm.com/api/?name=0eadb9ac8f24d872a7ef4b49ec8a3127

- 20 - IEC 62561-1:2023 RLV © IEC 2023

Dimension in millimetres

Flexible lead {

ﬁj A
3
2
N
/ S
0
4
20
- ||5
©
8 B Y
2 3 1 IS
2 4 56
k> J g 6
L [s]
*
20 mi
—
B 400 10,

IEC

Key
1 Equipotential bonding bar
P

hte made of insulating material
Rigid fastener

Cgnductor

F

ing points of equipotential bonding bar

o oA W N

Cdnnection to be tested

Figure 4 — Basic arrangement of specimen with equipotential bonding bar

Flexible
lead
—& d
7
~ V]
:_/ . 7 <>\/
——ly /
A
)

Flexible

lead
IEC IEC IEC

a) In-line connection b) Cross connection c) "T" connection

Figure 5 — Basic arrangement of specimen with
clamped connection of reinforcing rods
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Flexible

6.5
6.3.1

Follo
of 6.

treatinent in accordance with Annex D.

lead ) ) %
777 ey’ 772
v
yavi

V1

-
/
IEC Flexible
lead
IEC
In-line connection b) Cross connection c) "T" connection

Figure 6 — Basic arrangement of specimen with’welded,
brazed or exothermic connections of reidforcing rods

Conditioning/ and ageing
- . bedded i

wing the manufacturer’s declaration in accerdance with 4.2 but before the electrical
b, the arrangement of the specimen shall be subjected to a conditioning/ and a

EC

tests
jeing

The manufacturer shall provide proof.efthe copper content of any part of the assembly fnade

from

After
dama

an alloy having a copper content = 80 %.

the treatment, the arrangement is fixed on an insulated plate, taking care to avoid
ge to the specimen-dué<te during handling.

any

This
+HHS

embd

This

freatment is not necessary for connection components designed for installation locat

[))
T+
(3

g

ons:

a) in

daoors:
H

b) completely embedded in concrete.

Connection components designed to be partially embedded in concrete shall be subjected to
the conditioning/ and ageing test in accordance with 6.5.

6.6
6.6.1

Electrical test

General test conditions

After 6.5 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.
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The impulse discharge current passing through the device under test is defined by the-crest
current peak value Timps and the specific energy W/R. The impulse current shall show no

reversal and reach I,

dissipated within 5 ms.

Table 1 — Lightning impulse current ( I|mp) parameters

b within 50 ps. The transfer of the specific energy W/R shall be

Classification Lo W/R
KA kJ/Q-+35
£109 J:4118 "
100 2 500
50 625

NOTE The parameters specified in this Table 1 can typically be achieved by an exponentially decd
lightping impulse current having a time to half value in the range of 350 ys according to IEC.62305-1.

ying

6.6.2 Acceptance criteria

The ¢onnection component is deemed to have passed the testdf:

a)

b)

the contact resistance, measured with a source of at least-40 5 A as close as possil
the connection component is equal to or less Ahan— 3 mQ.—tn—the—case—wherd

bnnection-componentorthe - conductor{s)is-ofSiamnless-steel-avalue of 3 MmO -is-all
a—VaHde-o+oM2HSah

P c oo SO p ot O—tic— CoaaGtor oy T {Rra i ittc oo Oto T3

bnnected conductors (F) is performed between the clamped ends A-B and C-D, as

QYO -HP
U

e under consideration;

B c
A D
F l ‘ F

IEC

he measurement of the contact resistance 3of the expansion components (E) andg

5 possible to the expansion component-(See Figure 7). Acceptance criteria for segming

Kpy
AiB, C-D Measuring points to verify the clamp contact resistances
E Solid material or stranded material according to IEC 62561-2
F Hghthirg-protection-system-conaucieraccoraingto1tEGbBZob1-2 Lonductor or metal installation
Figure 7 — Basic arrangement for contact measurement
of expansion piece or bridging component
it does not exhibit any crack to normal or corrected vision without magnification nor does it
have any loose parts or deformation impairing its normal use;
for connection components classified according to 4.3 a) or connection components
classified according to 4.4 a), except for connections made by seaming, where each

conductor of specimen assembly shall be tested independently for multiple conductor
connectors, there is less than 1 mm movement of the conductor during the test and no

damage to the connection component or conductor. This requirement is not appli
connection components classified according to 4.3 b) and permanent connections
by seaming;

ied to

made
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d)

e)

e IEC IEC - IEC
a) Example 1 b) Example 2 c) Example 3
Seqyence for tests: Sequence fofésts: Sequence for tests:
Test|A: Loosen bolts 1 and 3 Test A: Loosén bolts 1 and 3 Test A: Loosen bolt 1
Test|B: Loosen bolts 2 and 3 Test Bidloosen bolts 2 and 4 Test B: Loosen bolt 2
Test|C: Loosen bolts (1 or 2) and 3 Test (()2 Lo:)sen either bolt (1 or 2) Test C: Loosen bolt 1 orp
or (2 or

9)

for a non-permanent connection component, in accordance with 4.4 b), utilizing screws,
the loosening torque is greater than 0,25 and less than 1,5 times the tightening torque. In
the case of connectors with more than one screw, only the loosening torque of the first
screw is relevant to this test which shall be different each time. For connection
components with multiple bolts and screws the manufacturer shall declare the sequence of
loosening of bolts and screws to measure the first loosening torque which will be
considered. The loosening torques of the remaining bolts and screws can be measured
without any loosening torque requirement (see examples in Figure 8). The torque shall be
measured at the nut. The screw should be fixed with a wrench and thus secured against
turning;

for a connection made by bolting where the bolt is secured by a securing nut, the securing
it shall be removed prior to the measurement of the loosening torque. During the
gmoval of the securing nut, the nut underneath the securing nut shall be fixed™With a
wrench and thus secured against turning. It shall be possible to completely distrantlg test
jqints classified according to 3.9.

=]

Acceptance criteria for connection components designed for conpecting ropq lay
bnductors and smooth weave stranded conductors are under considenation.

O

Figure 8 — Examples of sequence of loosening of bolts and screws

fqr a non-permanentsconnection component, in accordance with 4.4 b), the 20 mm lgngth
of conductor from the*connector (see Figure 1, Figure 2, Figure 4), prior to the test, is not
Igss than 3 mm ¢after completion of the test. For connection configurations where at [least
ohe conductoryterminates within the connector (see connection arrangements B3, B4, B6
ahd B8 in Figure B.1), the length of the conductor movement shall not be greater|than
2D % of theyoriginal length of conductor engagement within the component;

fqr screw-less or permanent connection components, in accordance with 4.4 a), where

epchy )conductor of the specimen assemblies shall be subjected independently [to a
mechanical tensile force of 900 N+ 20 N, for 1 min and where each conductor shall be

tested independently for multiple conductor connectors. The connectioncomponent-is
deemed-to-havepassed-the-testif, there is less than 1 mm movement of the conductor

during the test and no damage to the connection component or conductor.
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Static mechanical withstand-capability test

6.7

Connection components classified according to 4.3 a) shall have a sufficient withstand-

capability against static mechanical stresses. Verification is performed with the test according

to 6.6.2 g).
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influences (emission and immunity).

8 Structure and content of the test report

General

8.1

The purpose of this 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
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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.

be arranged and presented in such a way that it is easily assimilated by the reader. The

format shall be-carefullyand specifically designed for each type of test carried out, but the
headings shall be standardized as indicated below.

The structure of each report shall include at least the information according to 8.2 to 8.10.

8.2 | Report identification
The following information shall be included.

a) altitle or the subject of the report;
b) nEme, address and email or telephone number of the test laboratory;
n

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

c)

d) upique identification number (or serial number) of the test repott;
e) npme and address of the vendor;

f) ppge numbers, including the total number of pages;

g) dpte of issue of report;

h) dpte(s) of performance of test(s);

i)

gnature and title, or an equivalent identification of the person(s) authorized to sign for
he testing laboratory for the content of thesreport;

= O

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

k) tlle following declaration in order.t0 avoid misuse: "This type test report shall n¢t be

réproduced other than in full, except with the prior written approval of the issuing tegsting
Igboratory. This type test report-only covers the samples submitted for test and doep not
produce evidence of the quality for series production."

8.3 | Specimen description
a) spmple description:sglassification as per Clause 4;

b) detailed description” such as basic materials of the sample, screws, nuts, parts, external
dimensions, shape, protective or aesthetic coating and unambiguous identification gf the
t¢st sample andfor test assembly;

c) characterization and condition of the test sample and/or test assembly;
d) spmpling procedure, where relevant;

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) identification of the test standard used and the date of issue of the standard;

b) other relevant documentation with the documentation date.
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Test procedure

a) description of the test procedure;

2023

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 testing assembly;

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

8.7

Testing equipment description

Desc
devid

8.8
Char

in th
torqu

8.9

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

a) ¢

b)—eparge;

b) s

e.

Measuring instruments description

cteristics and calibration date of all instruments used for measuring the'values spe
e standard i.e. radius gauge, shunts, tensile testing machine, extensometer, ohmm
e meter, thickness calliper gauge, etc.

Results and parameters recorded

Lrrent peak value;

pecific energy;

d) ti
e) o
f) ti
9)

The
docu

q

8.10

A std
has fi

c) f:lont time of the impulse;

me to half value;
hmic resistance;
ghtening torque;
osening torque.

bbove shall be présented by means of tables, graphs, drawings, photographs or
mentation of visual observations as appropriate.

Statement of pass/ or fail

tement:that the specimen passed or failed the tests shall be reported. If the spec
piled, a description of the failure is necessary.

ription of equipment used for every test conducted, i.e. generator, conditioning/ o« aJ;eing

cified
eter,

bther

imen
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Annex A
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(normative)

Summary of the requirements and corresponding tests

See Table A.1.
Table A.1 — Requirements and corresponding tests
Test R . R R . c I .
Socponos e sheslaa s
. . . ity f 5 3 56 bYe)
permanent connection
S e e
5 s et el e L e e e e B Losrslien
6 Reliable connection 59 Inspection-and 6.4
+ Marking 511 Inspection-and 6.6
8 SR e et e B
9 B e e e oo ostien
Tlest Requirements Requirements in Compliance is
seqpence accordance with checked by
1 Installation instructions 5.2 Inspection and test 6.6.2
2 Marking 5.3 Inspection and test 6.3
3 Lightning current carrying capability for 5.4 and 5.6 6.6.2, a), b) and g)
permanent connection
4 Lightning current carrying capability for non- 54 and 5.7 6.6.2 a), b), d) and )
permanent connection
5 Static mechaaigal withstand capability 5.5 6.6.2 g)
6 Dismantljngeof test joints 5.8 6.6.2 a), b), d) and f)
7 Expansion piece 5.9 E of Figure 7
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See Figure B.1.
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Annex B
(informative)
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B1

Cross connector

B2 ®

Parallel connector

B3 I
In line connector

. -

B4

T connector

B5

Clamp for parallel
connection

Metal installation

o

B6

Clamp for' T
connection

Metal'installation

\

° r [
. AT C th
® ®
B7 B8 B9
Pipe clamp for Pipe clampfor T Bridging component
parallel connection connegtion
Metal pipe Metal pipe Metal installation

\

/N

Cre——1=

B10

Equipotential
bonding.bar

IEC

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 LPSC
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See Figure C.1.
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Annex C
(normative)

Flowchart of tests for connection components

Connection
component

¥

~ Documentation and

Subclause 6.2

No

3 new specimens

* Yes

Marking test

Subclause 6.3

No

‘ Yes

No

Conditioning

Protected
application
(embedded in

concrete or indoor

application)

Subclause 4.2 d)

Yes

and ageing
Subclause 6.5

Electrical test
Subclause 6.6

Subclause 66.2 a)

Contact resistanees, 3 mQ | No

} Yes

Inspection test

no cragks Subclause 6.6.2 b)

No

No

Figure C.1 — Flowchart of tests for connection components

3 new specimens

Yes
Non permanent Permanent connection
connection component component
Subclauseé 44)b) Subclause 4.4 a)
‘ Yes Yes
N Loosening‘torque test
< °1 o251,<1, <157y v
F Subclause 6.6.2 d) Mechanical test
+ Yos tensile force of 900 N
+ 20 N for 1 min
A No Conductor movement < 1 mm
- movement Subclause 6.6.2 g)
| Subclause 6.6.2 f)
Yes
‘ Yes
L
Yes|  Testjoint No
Subclause 3.9
E
D No [ Dismantling of test joint
Subclause 6.6.2 e)
Yes
PASSED
> as an electrical
TONMeECtion component

Static mechanical test

tensile force of 900 N + 20 N

for 1 min
movement < 1 mm
Subclause 6.7

No

{ Yes

PASSED
as an electrical
and
static mechanical
connection component

IEC
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Annex D
(normative)

Conditioning/ and ageing for connection components

D.1 General

2023

The conditioning/ and 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 an
addlt ;““3‘::“: PpRere e-atten >, :“““ wWetre—aty—ComnPoRen vis i
of copper alloy with a copper content less than 80 %, as specified in Clause D.4.

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

D.2 | Salt mist treatment

The palt mist treatment shall be in accordance with IEC 60068-2-52:149962017 exce
Clause 7, Clause 10 and Clause 11 which are not applicable( The test is carried out
sevefity (2).

If the salt mist chamber maintains the tempefatire conditions as specifie
IEC $0068-2-52:49962017, 9.3 and a relative humidity of not less than 90 % then
spec|men can remain in the chamber for the humidity. storage period.

D.3 | Humid sulphurous atmosphere treatment

The humid sulphurous atmosphere treatment shall be in accordance with +SO-6988:1984
2247P:2019 Method B with 7 cycles with a volume concentration of sulphur dioxide of @

1076+ 25 x 1076, except for Clause'9 and Clause 10 which are not applicable.

Each| cycle which has a duration of 24 h is composed of a heating period of 8 h
tempgrature of 40 °C + 3 °C in the humid saturated atmosphere which is followed by 3
period of 16 h. After that;\the humid sulphurous atmosphere is replaced.

If thg test chamber maintains the temperature conditions as specified in 1S0O-6988:1985

2247P:2019, 8.5 then the specimen can remain in the chamber for the storage period.

D.4 | Ammonia atmosphere treatment

d an
ade

f the

t for
ising

the

b 1ISO
67 x

at a
rest

ISO

The ammonia atmosphere treatment shall be in accordance with ISO 6957:1988 for a
moderate atmosphere with the pH value of 10, except for 8.4 and Clause 9 of the

ISO document which are not applicable.
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Annex E
(normative)

Reduced test procedures

The reduced test procedures apply to the number of samples to be submitted and the test
sequence to be applied for verification of conformity.

For products already tested according to IEC 62561-1:2017 or I|IEC 62561-1:2012, the
simplified test procedure according to Table E.1 can be applied.

For new products, complete type tests and samples according to Clause 6 are requ&,

Table E.1 — Reduced test procedures for connection compom%%b
complying with IEC 62561-1:2017 or IEC 62561-1:2012’(1/

r\ .
. £
Test description Subg:)acuuse ! s Testing reqyired

4
Lightrjing impulse current (Iimp) parameters (tolerances) TQ‘@/] No
Conditioning and ageing Q:.;Kglause D.3 No
Sequg¢nce of loosening torques of connection components with ‘\\VG 6.2 d) No
multigle bolts and screws P O o
Measpirement of conductor’s displacement 0 6.6.2 f) No

Q VvV
Z
\g@
¥
xO
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LIGHTNING PROTECTION SYSTEM COMPONENTS (LPSC) -

Part 1: Requirements for connection components

2023

FOREWORD
The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
all| national electrotechnical committees (IEC National Committees). The object of IEC is,to pr

Telchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC NationalCGommittee 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 with conditions determin
agfeement between the two organizations.

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 commitiee 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 toyensure that the technical content

Publications is accurate, IEC cannot be held responsible for{the way in which they are used or fdq
miginterpretation by any end user.

In|order to promote international uniformity, IEC National “‘Committees undertake to apply IEC Publig
trgnsparently to the maximum extent possible in their national and regional publications. Any diver
between any IEC Publication and the corresponding national or regional publication shall be clearly indica
latter.

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

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

liability shall attach to IEC or its(directors, employees, servants or agents including individual exper
members of its technical committeés;'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 theyNormative references cited in this publication. Use of the referenced publicati
indispensable for the corfect application of this publication.

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

IEC 6§2561=1has been prepared by IEC technical committee 81: Lightning protection. It
Interpational Standard.

end and in addition to other activities, IEC publishes International Standards, Technical*Specificati
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This third edition cancels and replaces the second edition published in 2017. This edition
constitutes a technical revision.

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

edition:

a) definitions of connection types mentioned in the scope have been added;

b) location classification has been expanded in detail;

c) the document has been updated in line with the new edition of ISO 22479:2019 on h

d)

sulphurous atmosphere treatment;

a new normative Annex E for reduced test procedures has been introduced.

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

Draft Report on voting

81/721/FDIS 81/724/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
avail

IEC are described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 62561 series, published under the general title Ligh

prote

The
stabi
spec

—

€

o W

—

€

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

bble at www.iec.ch/members_experts/refdocs. The main document types develops

ction system components (LPSC), can be found on the IEC website:

ity date indicated on the IEC website under webstore.ie¢ch’in the data related t
fic document. At this date, the document will be

confirmed,

ithdrawn,

placed by a revised edition, or

mended.

ed in

dance with ISO/IEC Directives, Part1 and ISO/IEC Directives, IEC Supplement,

d by

tning

ommittee has decided that the contents of this document will;remain unchanged untjil the

b the
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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 e¢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
conngection components: exothermic, brazing, welding, clamping, crimping, seaming, scrgwing
or balting.

Testihg 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,stch a way that some or all of|their
contgnt constitutes requirements of this document. For dated references, only the edition
cited|applies. For undated references, the latest edition” of the referenced document (inclyiding
any gmendments) applies.

IEC 60068-2-52:2017, Environmental testing~~’ Part 2-52: Tests — Test Kb: Salt mist, ¢yclic
(sodium chloride solution)

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

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

ISO 22479:2019, Corrosion of metals and alloys — Sulfur dioxide test in a humid atmosphere
(fixed gas method)

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 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
metal installations

EXAMPLE Examples of connection components are given in Clause 1.


http://www.iso.org/obp
https://iecnorm.com/api/?name=0eadb9ac8f24d872a7ef4b49ec8a3127
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3.2

metal installation

extended metal items in the structure to be protected which can form a path for lightning
current

EXAMPLE Pipes, staircases, elevator guide rails, ventilation, heating and air conditioning ducts, and
interconnected reinforcing steel.

3.3
conductor
elemgntimtendedto carry efectric current

Note ] to entry: A metal installation is not intended to carry electrical current.

[SOURCE: IEC 60050-151:2001, 151-12-05, modified — The notes have been-teplaced with a
new Note 1 to entry.]

34
bridging component
conngction component for the connection of metal installations

3.5
expansion piece
conngction component designed to compensate for changes in length in conductors or metal
installations or both caused by temperature changes

3.6
connector
conngction component to interconnect two er.more conductors

3.7
clamp
conngction component for the connection of conductors to metal installations

3.8
pipe|clamp
clamp for the connection.of conductors to metal pipes

3.9
test Joint
conngction .¢omponent designed to facilitate electrical testing and measurement of |LPS
components

3.10
connection range

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

3.1
bonding
technique for joining one object to another

[SOURCE: IEC 60050-523:2018, 523-06-01, modified — The example has been deleted.]
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3.12

bonding bar

connection component such as a metal bar on which metal installations, external conductive
parts, electric power and telecommunication lines and other cables can be connected to an
LPS

3.13

type test

test 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

3.14
permanent connection
conngction that cannot or is not intended to be dismantled

3.15
non-permanent connection
conngction that can or is intended to be dismantled

3.16
exothermic connection
welding process that employs molten metal to permanently join"the conductors

Note 1 to entry: The electrical connection suitability and electrical durability of the exothermic connecfion is
tested|using a lightning current test.

3.17
brazed connection
metal-joining process in which two or morelmetal items are joined together by meltind and
flowing a filler metal into the joint

Note 1 to entry: The electrical connection.suitability and electrical durability of the brazed connection is fested
using p lightning current test.

3.18
welded connection
fabrigation process that jeins materials, usually metals

Note {1 to entry: The electrical connection suitability and electrical durability of the welded connection is fested
using p lightning current test.

3.19
forcg-locked connection

conngction) between two metal parts which does not allow any relative movement ddie to
therrval expansion and to environmental load, for example snow, ice, wind T

EXAMPLE Connection by means of crimping, clamping, bolting or screwing.

Note 1 to entry: The electrical connection suitability and electrical durability of the force-locked connection is
tested using a lightning current test.

3.20
form-locked connection

connection between two metal parts which allows a small relative movement of metal parts due to thermal
expansion and to environmental load, for example snow, ice, wind

EXAMPLE Connection by means of seaming, overlapping and zipping, locked overlapping or hooking.

Note 1 to entry: The electrical connection suitability and electrical durability of the form-locked connection is
tested using a lightning current test.
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3.21
clamped connection
force-locked connection, which can usually be disassembled, between two components

Note 1 to entry: The electrical connection suitability and electrical durability of the clamped connection is tested
using a lightning current test.

3.22

crimped connection

connection method of permanently attaching a termination to a conductor by pressure
deformation or by reshaping the barrel around the conductor to establish good electrical and
mechanical connection

Note 1 to entry: Crimping as a means of achieving a connection between two conductors may not always require
an additional component to achieve the final connection.

Note 4 to entry: The electrical connection suitability and electrical durability of the crimped connection is fested
using p lightning current test.

[SOURCE: IEC 60050-581:2008, 581-23-10, modified — The term_Ictimping" has [peen
replaced with "crimped connection", in the definition "method" haS been replaced| with
"congection method" and the notes to entry have been added.]

3.23
seanped connection
formilocked connection created by bending of the edges of two adjacent metal sheets
bringling them into intimate contact in a way that they gannot be separated by natural actipn

Note 1 to entry: The electrical connection suitability and elegtrical durability of the seamed connection is fested
using p lightning current test.

3.24
screywed connection
forceflocked connection, which can be'disassembled, between two components which [have
thredds of their own and can be bolted directly

Note 1 to entry: The electrical conneCtion suitability and electrical durability of the screwed connection is fested
using p lightning current test.

3.25
boltgd connection
forcetlocked connection, which can be disassembled, between two components which can be
bolted indirectly byxmeans of third components (bolts and nuts)

Note 1 to entryi__The electrical connection suitability and electrical durability of the bolted connection is fested
using p lightaing current test.

3.26
stranded conductor

conductor consisting of a number of individual wires or strands all or some of which generally
have helical form

Note 1 to entry: The cross-section of a stranded conductor can be circular or otherwise shaped.

Note 2 to entry: The term "strand" is also used to designate a single wire.

[SOURCE: IEC 60050-461:2008, 461-01-07]

3.27

rope lay conductor

conductor composed of a central core surrounded by one or more layers of helically laid
groups of wires
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3.28

smooth weave stranded conductor

conductor constructed of multi-strand soft drawn wire, interwoven in a basket weave
configuration so as to avoid fraying in application

4 Classification

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

b) class N for aaoronol At
OSSNV TOT ToTTar goty s

The s$election of classes H or N should be performed by the manufacturer in accordance with
the t¢st parameters identified in Table 1.

4.2 | According to the installation location
a) optdoors;

b) indoors;

c) bpried in ground;

d) embedded in concrete;

e) embedded in materials with thermal insulation.

The manufacturer’s declaration of installation location-shall determine whether it is necesgsary
to cafry out the conditioning and ageing test as identified in 6.5.

4.3 | According to the mechanical behaviour.of connection components
a) intended to withstand a static mechanical stress;
b) npt intended to withstand a static meghanical stress.

The manufacturer’s declaration of ability to withstand a static mechanical load shall detefmine
whether it is necessary to carry out\the static mechanical test as identified in 6.7.

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

pn-permanent gonnection such as screwing or bolting.
5 Requirements

5.1 General

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

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

5.2 Documentation and installation instructions

The manufacturer of the connection component shall provide adequate instructions in their
literature to ensure that the installer of the connection component can select and install the
components in a suitable and safe manner, containing at least the following information:

a) classification and lightning current capability (Iimp);

b) classification according to the installation location;
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c) classification according to the mechanical behaviour;

d) classification according to whether or not the connection is permanent;

e) the range of conductor sizes and materials;

f) the connection configuration;

g) assembly instructions for permanent or non-permanent connection components (e.g.
whether special tools are necessary, tightening torque, etc.).

Compliance is checked in accordance with 6.2.

5.3
5.3.1
The

a) the manufacturer’s or responsible vendor’s name or trademark;

b)
c)
d) ¢

q

(@)

Com

Whe

on the smallest packing unit label or on the accompanying documentation.

NOTE|

NOTE|

5.3.2

The marking shall be durable and legible.

Com

5.4

Conn

Com
class

—Marking
Content of marking

onnection components shall be marked at least with the following:

entifying symbol (picture, product number, etc.);
assification, i.e. class N or H;
assification according to the installation location.

bliance is checked by review in accordance with 6.3.1, a):

e this proves to be impractical the marking in accordance with b), ¢) and d) may be

2 Marking can be applied by water slide transfers only for components classified as indoors.

Durability and legibility

bliance is checked by test in accordance with 6.3.1 b).

Lightning current carrying capability

ection companents shall have sufficient lightning current carrying capability.

bliance.is_checked in accordance with 6.6 following the manufacturer’s declaration fg
(H or N) of the connection components in accordance with 4.1.

given

1 Marking can be applied for example by moulding;\pressing, engraving, printing and environmental [stress
adhesjve labels.

r the

5.5

—Staticmechanicat-withstand—capabitity

Connection components classified according to 4.3 a) shall have a sufficient withstand

capa

bility against static mechanical stresses.

Equipotential bonding bars and connections made by seaming are excluded from this

requi

rement.

Compliance is checked in accordance with 6.7.

5.6

Permanent connection

Where exothermic process, brazing, welding, crimping or seaming are used for connection,
the design shall be such that the conductor and the metal installation is always securely

bond

ed.
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Compliance is checked by inspection and in accordance with 6.6.2 a), b) and g).

5.7

Non-permanent connection

Where screws or nuts are used as the clamping connection, the design shall be such that the
conductor and the metal installation is always securely fastened by the screw or nut
application.

Compliance is checked by inspection and in accordance with 6.6.2 a), b), d) and f).

Compliance of connection components classified according to 4 2 d) is checked by inspe

accofding to 6.6.2 a), d) and g).

5.8

It shall be possible to dismantle the test joints after lightning current stress.

Compliance is checked by inspection and in accordance with 6.6.2 a), b)\d) and f).

5.9

In addition to the requirements of this document, the expansion piece (E of Figure 7)
fulfil the requirements of IEC 62561-2 for air termination cohductors.

6

6.1
a)

b)

d)

e)

f)

Dismantling of test joints

Expansion piece

Tests

General test conditions

The tests in accordance with this document are type tests (see 3.13), performed
bquence according to Annex C. Typé tests are of such a nature that, after they
ben made, unless changes are-made to the accessory materials, design or tyy

sting is not required.

Unless otherwise specified| tests are carried out with the specimens assembled
installed as in normal (use according to the manufacturer's or supplier's install
instructions with the recommended conductor materials, sizes and tightening torques.

All tests are carried~out on new specimens.

Unless otherwise’ specified, three specimens are subjected to the tests and
¢quirementstare satisfied if all the tests are met.

—

Iffonly oné of the specimens does not satisfy a test due to an assembly or a manufact

—

g¢peated and also the tests which follow shall be carried out in the required sequeng

s
b
nmanufacturing process which can change the performance characteristics, repe¢ated
tg

ahother full set of specimens, all of which shall comply with the requirements.

ction

shall

in a
have
e of

and

ation

the

uring
fgult, that test and any preceding one which can influence the results of the test shall be

e on

The electrical test shall be carried out in the order given, after conditioning and ageing of

the arrangement of the specimen in accordance with 6.5.

The applicant, when submitting the sets of specimens, can also submit an additional set of
specimens which can be used, should one specimen fail. The laboratory 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 one
specimen will entail rejection.

For components already tested according to IEC 62561-1:2017, the reduced test procedure
according to Annex E can be applied.

For new components complete type tests and samples according to Clause 6 are required.
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Documentation and installation instructions

1 General test conditions

The content of the installation instructions is checked as per its completeness by review.

6.2

.2 Acceptance criteria

Documentation or installation instructions are deemed to be acceptable if they contain at least

the

6.3
6.3

The marking is checked:

a)
b)

Markjng made by moulding, pressing or engraving is not subjetcted to this test.

6.3

The $pecimen is deemed to have passed the test if:

a)
b)

6.4

a)

f)

g)

1 General test conditions

.2 Acceptance criteria

information specified in 5.2.

—Marking test

5 per its completeness in accordance with 5.3.1 by review and

a
ap per its durability and legibility by rubbing it by hand for 15 s 'with a piece of |cloth
spaked with water and again for 15 s with a piece of cloth soaked with white spifit or
nlineral spirit.

the marking contains all the information of 5(3.1;
after the test according to 6.3.1, b) the marking remains durable and legible.

Preparation of the specimen

flnot otherwise specified by the manufacturer, the conductors and the specimens shall be
cleaned by using a suitable degreasing agent followed by cleaning in demineralized yater
apd drying. They shall then- be assembled in accordance with the manufacturer’s
instructions, for example Aith’ the recommended conductors and tightening torques.

The conductors and rods used for this test shall fulfil the requirements of IEC 62561-2.

The connection component shall be tested in all the connection configurations declargd by
the manufacturer.;Typical connection configurations for various LPSC are illustratgd in
Ahnex B.

Iflthe connecCtion component is suitable for various conductors’ materials, then it shall be
tgsted onteach material combination declared by the manufacturer.

Ahy,connection components accommodating a range of conductors with a variation op any
d|mension equal to or less than 2 mm shall be tested using the minimum conducto:rsize
recommended. If the range of conducior sizes is greater than 2 mm, it shall be fested
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
Figure 1, Figure 2, Figure 3 and Figure 4, respectively. Terminals of bonding bars are only
tested if the connection size is equal to or greater than 16 mm2. The test is carried out
using the smallest conductor size within the range of the terminal with a minimum of 16
mm?2 conductor. Typical arrangements for various LPSC are shown in Annex B.

Prorated section of an installation to be embedded in concrete, including connection
components such as connectors, clamps, crimping connections, shall be arranged as
connections, shown in Figure 5 a) Figure 5 b), Figure 5 c), and shall be assembled
according to the manufacturer's instructions.
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h)

Key

1 Crpss-connection component

A W0 N

Plate made of insulating material
Rigid fastener

Cdnductor and metal installation

Prorated section of an installation to be embedded in concrete, including connection
components such as brazed, welded, exothermically welded, etc., shall be arranged as
shown in Figure 6 a), Figure 6 b), Figure 6 c) and shall be prepared according to the
designer’s or installer’s instructions and supervision of the installer.

Dimension in millimetres

Flexible lead )
/
2 - | A
S
6]
o
. 47 |3
3
K}
5 3 4 1
[T
AN Ly
- o—[,/ / O ¥
B 500 -~ ET
20
> [a—

IEC

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

|
Flexible lead /

/
2
. N \
3
4 _— 8
©
b
o 3 4 1
2
)
gy & \i
- @)
20 ||
20 -
- 400 _| 100 |

IEC
Key
1 P3grallel connection component
2 Plate made of insulating material
3 Rigid fastener
4

Cdnductor and metal installation

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

J

A
Y

-—-~._..- Flexible lead

@;—-—«\ Flexible lead
—

[

[

]
\

X

View on arrow A
IEC

Key
1 Expansion piece or bridging component
Plate made of insulating material
Rigid fastener

nductor or metal installation

< A W N
<
(@]

Distance indicating position of maximum allowable ‘expansion as declared by the manufacturer. Only applicable
in pase of expansion conductor or bridging component allowing for expansion

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

Flexible lead {

ﬁj A
3
2
N
/ ]
0
4
20
- |5
e
3 B Y
2 3 1 IS
2 4 56
k> J g 6
L [s]
N Li
20 T
—
B 400 400

IEC

Key
1 Equipotential bonding bar
P

hte made of insulating material
Rigid fastener

Cgnductor

F

ing points of equipotential bonding bar

o 0 b~ W N

Cdnnection to be tested

Figure 4 — Basic arrangement of specimen with equipotential bonding bar

Flexible
lead
(W 7
%
v
e
Y| ] N
5, >
S 7
4 / '/
/ o / h
p Y /|
o s
Flexible
lead
IEC IEC IEC
a) In-line connection b) Cross connection c) "T" connection

Figure 5 — Basic arrangement of specimen with
clamped connection of reinforcing rods
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Flexible
lead

s

NAN

<

5

]

g
q
V1
¢

)

Flexible
lead

IEC EC

IEC

a) In-line connection b) Cross connection c) "T" connection

Figure 6 — Basic arrangement of specimen with'welded,
brazed or exothermic connections of reinforcing rods

6.5 | Conditioning and ageing

Following the manufacturer’s declaration in accordance with 4.2 but before the electrical [tests
of 6., the arrangement of the specimen shall be subjected to a conditioning and ageing
treatinent in accordance with Annex D.

The manufacturer shall provide proof of the‘copper content of any part of the assembly made
froman alloy having a copper content 280 %.

After|the treatment, the arrangement is fixed on an insulated plate, taking care to avoiq any
damage to the specimen during-handling.

This freatment is not necessary for connection components designed for installation locatjons:

a) irldoors;
b) cpmpletely embhedded in concrete.

Conrlection components designed to be partially embedded in concrete shall be subjectgd to
the cpnditioning and ageing test in accordance with 6.5.

6.6 Eléctrical test

6.6.1 General test conditions

After 6.5 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 current
peak value [y, and the specific energy W/R. The impulse current shall show no reversal and

reach [, within 50 us. The transfer of the specific energy W/R shall be dissipated within
5 ms.
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Table 1 - Lightning impulse current ( I,mp) parameters

2023

Classification Iimp W/R
KA kJ/Q

£10 % J_“?S %

100 2 500
50 625

NOTE The parameters specified in this Table 1 can typically be achieved by an exponentially decaying

lightning impulse current having a time to half value in the range of 350 ps according to IFC 623058-1

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

a) the contact resistance, measured with a source of at least 5 A as close as possible t

cpnnection component is equal to or less than 3 mQ. The measurement of the co
gsistance of the expansion components (E) and the conhgected conductors (
erformed between the clamped ends A-B and C-D, as close as’possible to the expa
bmponent (see Figure 7). Acceptance criteria for seaming’ are under consideration;

O T 3

B C

IEC
Kpy

A1B, C-D Measuring points to verify the clamp contact resistances

E Solid material or stranded material according to IEC 62561-2

F Conductor ar_metal installation

Figure 7 — Basic arrangement for contact measurement
of expansion piece or bridging component

itldoes nat exhibit any crack to normal or corrected vision without magnification nor d
hhve any*loose parts or deformation impairing its normal use;

D the
ntact
) is
hsion

bes it

connectors, there is less than 1 mm movement of the conductor during the test and no
damage to the connection component or conductor. This requirement is not applied to
connection components classified according to 4.3 b) and permanent connections made
by seaming;

for a non-permanent connection component, in accordance with 4.4 b), utilizing screws,
the loosening torque is greater than 0,25 and less than 1,5 times the tightening torque. In
the case of connectors with more than one screw, only the loosening torque of the first
screw is relevant to this test which shall be different each time. For connection

components with multiple bolts and screws the manufacturer shall declare the sequen
loosening of bolts and screws to measure the first loosening torque which wi

ce of
Il be

considered. The loosening torques of the remaining bolts and screws can be measured
without any loosening torque requirement (see examples in Figure 8). The torque shall be
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e)

Seqyence for tests: Sequence for tests: Sequence for tests:

Test|A: Loosen bolts 1 and 3 Test A: Loosen bolts 1 and 3 Test A: Loosen bolt 1

Te
Te

g)

6.7

measured at the nut. The screw should be fixed with a wrench and thus secured against
turning;

for a connection made by bolting where the bolt is secured by a securing nut, the securing
nut shall be removed prior to the measurement of the loosening torque. During the
removal of the securing nut, the nut underneath the securing nut shall be fixed with a
wrench and thus secured against turning. It shall be possible to completely dismantle test
joints classified according to 3.9.

Acceptance criteria for connection components designed for connecting rope lay
conductors and smooth weave stranded conductors are under consideration.

IEC IEC IEC

a) Example 1 b) Example 2 c) Example 3

st|B: Loosen bolts 2 and 3 Test B: Loosen bolts 2 and 4 Test B: Loosen bolt 2

st|C: Loosen bolts (1 or 2) and 3 Test C: Loosen eitherbolt (1 or 2) Test C: Loosen bolt 1 orp
or (2 or 4)

Figure 8 — Examples of sequence of\loosening of bolts and screws

fqr a non-permanent connection component, in accordance with 4.4 b), the 20 mm lgngth
of conductor from the connector (see Rigure 1, Figure 2, Figure 4), prior to the test, is not
Igss than 3 mm after completion of the test. For connection configurations where at [least
ohe conductor terminates within the connector (see connection arrangements B3, B4, B6
aphd B8 in Figure B.1), the length of the conductor movement shall not be greater|than
2D % of the original length of\conductor engagement within the component;

fqr screw-less or permanent connection components, in accordance with 4.4 a), where
epch conductor of the "specimen assemblies shall be subjected independently [to a
nmechanical tensile force of 900 N £ 20 N, for 1 min and where each conductor shall be
tgsted independently for multiple conductor connectors, there is less than 1 mm movement
of the conductor) during the test and no damage to the connection component or
cpnductor.

Static\mechanical withstand-capability test

Conrlection components classified according to 4.3 a) shall have a sufficient withsfand-
capapilily against static mechanical stresses. Verification is performed with the test according
to 6.6.2 g).

7

Electromagnetic compatibility (EMC)

Products covered by this document are, in normal use, passive in respect of electromagnetic

infl

uences (emission and immunity).
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Structure and content of the test report

General

The purpose of this 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.

The

hea

The

8.2

The following information shall be included.

a)
b)
c)

d)
e)

f)

8.4
a)

reade¢r. The format shall be specifically designed for each type of test carried -out, bu
i

djings shall be standardized as indicated below.

s$tructure of each report shall include at least the information according to 8.2 to 8.10

Report identification

al title or the subject of the report;
npme, address and email or telephone number of {he*test laboratory;
n

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

upique identification number (or serial number) of the test report;
ngme and address of the vendor;

page numbers, including the total number of pages;

dpte of issue of report;

dpte(s) of performance of tesi(s);

—

he testing laboratory.for the content of the report;
s|gnature and title(of person(s) conducting the test;

tle following declaration in order to avoid misuse: "This type test report shall nq
reproduced-other than in full, except with the prior written approval of the issuing te
laboratory\This type test report only covers the samples submitted for test and doe
produce-evidence of the quality for series production."

Specimen description

eport shall be arranged and presented in such a way that it is easily assimilated by the

t the

test
test;

s|gnature and title, or an_equivalent identification of the person(s) authorized to sign for

t be
sting
5 not

sample description: classification as per Clause 4;
detailed description such as basic materials of the sample, screws, nuts, parts, ext

ernal

dimensions, shape, protective or aesthetic coating and unambiguous identification of the

test sample or test assembly;

characterization and condition of the test sample 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;
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b) nominal cross-sectional area, dimensions and shape. It is recommended that the actual

c

8.5

ross-sectional area also be given.

Standards and references

a) identification of the test standard used and the date of issue of the standard;

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) cpnfiguration of testing assembly;

e) Igcation 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. generatof) conditioning or ageing
devide.

8.8 | Measuring instruments description

Charpcteristics and calibration date of all instruments usedfor measuring the values spegtified
in the standard i.e. radius gauge, shunts, tensile testing machine, extensometer, ohmmeter,

torque meter, thickness calliper gauge, etc.

8.9

Results and parameters recorded

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

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

The
docu

=S »w_ O

—

R —

8.10

Lrrent peak value;

becific energy;

ont time of the impulse;
e to half value;
sistance;

ghtening torque;

gosening torque.

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

bther

—Statement of pass or rail

A statement that the specimen passed or failed the tests shall be reported. If the specimen

has f

ailed, a description of the failure is necessary.
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Annex A
(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
seqpence accordance with checked by
1 Installation instructions 5.2 Inspection and test.6,6.2
2 Marking 5.3 Inspection andytest 6.3
3 Lightning current carrying capability for 54 and 5.6 6.6.2, a)-b)and g)
permanent connection
4 Lightning current carrying capability for non- 54 and 5.7 6.6:24), b), d) and f)
permanent connection
5 Static mechanical withstand capability 5.5 6.6.2 g)
6 Dismantling of test joints 5.8 6.6.2 a), b), d) and f)

7 Expansion piece 5.9 E of Figure 7
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Annex B

(informative)

Typical connection arrangements for various LPSC

See Figure B.1.

B1

Cross connector

B2

Parallel connector

B3

In line connector

-

B4

T connector

B5

Clamp for parallel
connection

Metal installation

N

B6

Clamp for' T
connection

Metal'installation

\

° r [
. I |- 0,
® ®
B7 B8 B9
Pipe clamp for Pipe clampfor T Bridging component
parallel connection connegtion
Metal pipe Metal pipe Metal installation

\

/N

Cre——1=

B10

Equipotential
bonding.bar

IEC

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 LPSC
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Annex C
(normative)

Flowchart of tests for connection components

See Figure C.1.

Connection
component
v
~ Documentation and No
1L
Subclause 6.2
* Yes
Marking test | NO s
Subclause 6.3
‘ Yes
Protected
application
No (embedded in | Yes
concrete or indoor
- application)
Conditioning Subclause 4.2 d)
and ageing
Subclause 6.5 F
Electrical test
Subclause 6.6
Contact resistanees, 3 mQ | No A
Subclause 86.2 a) |
} Yes
Inspéction test No .
no cragks Subclause 6.6.2 b) "
Yes
Non permanent Permanent connection
connection compoenént component
Subclauseé 44)b) Subclause 4.4 a)
‘ Yies Yes
N Loosening‘torque test L
< °1 o251,<1, <157y v
F Subclause 6.6.2 d) Mechanical test
tensile force of 900 N
y Yes £20Nforimin = |NO
A No Conductor movement < 1 mm
- movement Subclause 6.6.2 g) E
| Subclause 6.6.2 f)
Yes
‘ Yes
L
Yes[  Testjoint No
E Subclause 3.9
D
D No [ Dismantling of test joint
Subclause 6.6.2 e)
Yes
PASSED
> as an electrical
TONMeECtion component
3 new specimens
Static mechanical test
tensile force of 900 N + 20 N No
for 1 min
movement < 1 mm
Subclause 6.7
{ Yes
PASSED
as an electrical
and

static mechanical
connection component

IEC

Figure C.1 — Flowchart of tests for connection components
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D.1

Annex D
(normative)

Conditioning and ageing for connection components

General

The conditioning and 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

addit
of co

The
asse

D.2

The
Clau

If th

oHRar—atmmorta—atmoSpPpretre—teathnen of—SPeeHnen Aefe—aty—CoOMmPonReH P8 ade

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 any-part of the
mbly made from a copper alloy.

Salt mist treatment

balt mist treatment shall be in accordance with IEC 60068-2-52;2017 except for Clause 7,
e 10 and Clause 11 which are not applicable. The test is garried out using severity (2).

e salt mist chamber maintains the temperatdre conditions as specifiefd in

IEC $0068-2-52:2017, 9.3 and a relative humidity of not less than 90 % then the spedimen

can 1

D.3
The
Meth
667

Each
temp
perioj

If the
then

D.4

The

emain in the chamber for the humidity storage period.

Humid sulphurous atmosphere treatment

humid sulphurous atmosphere treatment shall be in accordance with ISO 22479:2019
pd B with 7 cycles with <&, volume concentration of sulphur dioxid¢ of
1076 + 25 x 1076, except for Clause 9 and Clause 10 which are not applicable.

cycle which has a duration of 24 h is composed of a heating period of 8 h|at a
erature of 40 °C £+ 3 °C in the humid saturated atmosphere which is followed by g rest
d of 16 h. After that, the humid sulphurous atmosphere is replaced.

test chamber maintains the temperature conditions as specified in ISO 22479:2019, 8.5
the specimen.can remain in the chamber for the storage period.

Ammonia atmosphere treatment

ammonia atmosphere treatment shall be in accordance with I1SO 6957:1988 {for a

moderate atmosphere with the pH value of 10, except for 8.4 and Clause 9 of the
ISO document which are not applicable.
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Annex E
(normative)

Reduced test procedures

The reduced test procedures apply to the number of samples to be submitted and the test

sequence to be applied for verification of conformity.

For products already tested according to IEC 62561-1:2017 or IEC 62561-1:2012,

simplified test procedure according to Table E.1 can be applied.

For new products, complete type tests and samples according to Clause 6 are required.

Table E.1 — Reduced test procedures for connection components
complying with IEC 62561-1:2017 or IEC 62561-1:2012

Test description Subclause in. this Testing required
document

Lightrjing impulse current (Iimp) parameters (tolerances) TableA No
Conditioning and ageing 6¢5y.Clause D.3 No
Sequg¢nce of loosening torques of connection components with

- 6.6.2 d) No
multigle bolts and screws
Measpirement of conductor’s displacement 6.6.2 f) No
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AVANT-FRUOFOS

La| Commission Electrotechnique Internationale (IEC) est une organisation mondiale de dormalisation

composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEG). L'IEC
objet de favoriser la coopération internationale pour toutes les questions de normalisation dans’les donj
de| I'électricité et de I'électronique. A cet effet, I''EC - entre autres activités — publie des N
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibl
puplic (PAS) et des Guides (ci-apres dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée
comités d'études, aux travaux desquels tout Comité national intéressé par le sujet\traité peut participe
organisations internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, parti
égplement aux travaux. L'IEC collabore étroitement avec I'Organisation Internatiohale de Normalisation
selon des conditions fixées par accord entre les deux organisations.

Lep décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la n
du| possible, un accord international sur les sujets étudiés, étant donhé que les Comités nationaux de
interessés sont représentés dans chaque comité d'études.

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

Dgns le but d'encourager I'uniformité internationale, les, Comités nationaux de I'lEC s'engagent, dans tg
megsure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nati
et|régionales. Toutes divergences entre toutes«Publications de I'lEC et toutes publications national
régionales correspondantes doivent étre indiquées\en termes clairs dans ces derniéres.

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

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

Adcune responsabilité ne dait) 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
nationaux de I'lEC, pourstout préjudice causé en cas de dommages corporels et matériels, ou de tout
dommage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris le
de] justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I''EC
touyte autre Publicationde I'lEC, ou au crédit qui lui est accordé.

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

L'dttention_est attirée sur le fait que certains des éléments du présent document de I'lEC peuvent faire
de| droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels drd
brgvets:
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L'IEC 62561-1 a été établie par le comité d'études 81: Protection contre la foudre. Il s'agit
d'une Norme internationale.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2017. Cette édition
constitue une révision technique.

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

a) les définitions des types de connexions mentionnés dans le domaine d'application du

document ont été ajoutées;

b) la classification des emplacements a été développée de facon détaillée;
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c) le document a été mis a jour conformément a la nouvelle édition de I'ISO 22479:2019
concernant le traitement en atmosphére humide sulfureuse;

d) la nouvelle Annexe E normative concernant les procédures d'essai simplifiées a été
introduite.

Le te

xte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
81/721/FDIS 81/724/RVD

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

abou

i a son approbation.

La lahgue employée pour I'élaboration de cette Norme internationale est I'anglais.
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iec.ch/members_experts/refdocs. Les principaux types de documents développés
sont décrits plus en détail sous www.iec.ch/publications.
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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 qui font partie d'un systéme de protection.'confre la
foude (SPF). Il peut s'agir, en général, des connecteurs, des colliers de serrage, des
composants de collage et de pontage, des piéces de dilatation et des joints de contréle.

La ?résente partie de I'IEC 62561 spécifie les exigences et les essais applicables| aux

Pour|les besoins du présent document, les types de connexions suivants- sont consigérés
comme des composants de connexion: la soudure exothermique, le brasage, le soudage, le
serrdge, le sertissage, I'agrafage, le vissage et le boulonnage.

Les ¢ssais de composants pour atmosphére explosive ne sont'pas concernés par le prg¢sent
document.

2 Reéférences normatives

Les documents suivants sont cités dans le texte de'sorte qu'ils constituent, pour tout ou partie
de lgur contenu, des exigences du présent decument. Pour les références datées, seule
I'éditlon citée s'applique. Pour les références.hon datées, la derniére édition du documept de
référence s'applique (y compris les éventuels'amendements).

IEC 60068-2-52:2017, Essais d'envireninement — Partie 2-52: Essais — Essai Kb: Brouillard
salin] essai cyclique (solution de chiorure de sodium)

IEC $2561-2, Composants des* systemes de protection contre la foudre (CSPF) — Partie 2:
Exigénces pour les conductetrs et les électrodes de terre

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

ISO 22479:2019, Corrosion des métaux et alliages — Essai au dioxyde de soufr
atmopphere-humide (méthode avec volume fixe de gaz)

D

en

3 Termes et définitions
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


http://www.iso.org/obp
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EXEMPLE Des exemples de composants de connexion sont donnés a I'Article 1.

3.2
installation métallique

ensemble des éléments métalliques de la structure a protéger qui peut constituer un chemin
pour le courant de foudre

EXEMPLE Tuyaux, escaliers, guides d'ascenseurs, conduits de ventilation, de chauffage et de conditionnement
d'air, ainsi que les armatures interconnectées en acier.

3.3
conducteur
élément destiné a assurer le passage d'un courant électrique

Note 1 a I'article: Une installation métallique n'est pas congue pour transporter du courant électrique:

[SOYRCE: IEC 60050-151:2001, 151-12-05, modifié — Les notes ont été remplacées paf une
nouvglle Note 1 a l'article.]

3.4
composant de pontage
composant de connexion pour le raccordement des installations métalliques

3.5
piéc¢ de dilatation
composant de connexion destiné a compenser les variations de longueur des conducfeurs
et/ou| des installations métalliques dues a des variations' de température

3.6
connecteur
composant de connexion pour le raccordement de deux conducteurs ou plus

3.7
collier de serrage
composant de connexion pour le.raccordement des conducteurs aux installations métalliques

3.8
collier de serrage pour tuyau
colligr de serrage pourle raccordement des conducteurs aux tuyaux métalliques

3.9
joint|de controle
compgosant ‘de’/connexion congu pour faciliter les essais et les mesurages électriqueg des
compgosants-des SPF

3.10
plage de connexion

plage minimale a maximale sur laquelle un composant de connexion spécifique est destiné a
étre utilisé

3.11
collage
technique pour joindre un objet a un autre

[SOURCE: IEC 60050-523:2018, 523-06-01, modifié — L'exemple a été supprimé.]
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3.12

barre d'équipotentialité

composant de connexion tel qu'une barre métallique sur laquelle les installations métalliques,
les parties conductrices externes, les réseaux de puissance et de communication et autres
cables peuvent étre connectés a un SPF

3.13

essai de type

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

3.14
connexion permanente
conngxion qui ne peut pas ou n'est pas destinée a étre démontée

3.15
connexion non permanente
conngxion qui peut étre ou est destinée a étre démontée

3.16
connexion exothermique
procgedé de soudage qui utilise du métal en fusion pour¢joindre de fagon permanentg les
condpcteurs

Note 1 a l'article: L'aptitude a la connexion électrique et la durabilité électrique de la connexion exothermique
sont spumises a l'essai de courant de foudre.

3.17
connexion par brasage

procgdé d'assemblage d'éléments métalliques qui consiste a joindre deux éléments
métalliques ou plus en faisant fondre un/métal d'apport qui est ensuite coulé dans le joint

Note 1 a l'article: L'aptitude a la connexion“électrique et la durabilité électrique de la connexion par brasagp sont
soumipes a |'essai de courant de foudrg:

3.18
connexion par soudage
procg¢dé de fabrication-destiné a joindre des matériaux, généralement des métaux

Note 1 a I'article: L'aptitude a la connexion électrique et la durabilité électrique de la connexion par soudagg sont
soumipes a l'essai“de\courant de foudre.

assemblage en force
connexion entre deux piéces métalliques qui ne permet aucun mouvement relatif dd|a la
R —— A . N — -

EXEMPLE Connexion par sertissage, serrage, boulonnage ou vissage.

Note 1 a l'article: L'aptitude a la connexion électrique et la durabilité électrique de I'assemblage en force sont
soumises a l'essai de courant de foudre.

3.20

assemblage par complémentarité de formes

connexion entre deux piéces métalliques qui permet un faible mouvement relatif des piéces
meétalliques d0 a la dilatation thermique et a la charge environnementale, par exemple la
neige, la glace ou le vent

EXEMPLE Connexion par agrafage, recouvrement et compression, recouvrement avec verrouillage ou
accrochage.
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Note 1 a [l'article: L'aptitude a la connexion électrique et la durabilité électrique de I'assemblage par
complémentarité de formes sont soumises a I'essai de courant de foudre.

3.21
connexion par serrage
assemblage en force, qui peut généralement étre désassemblé, entre deux composants

Note 1 a l'article: L'aptitude a la connexion électrique et la durabilité électrique de la connexion par serrage sont
soumises a l'essai de courant de foudre.

3.22

connexion par sertissage
méthpde de connexion de fixatfon permanente d'UnM raccordement a un condUucteur parn une
presgion entrainant la déformation ou la mise en forme du fit autour du conducteur afin
d'étaplir une bonne connexion électrique et mécanique

Note 1 a l'article: Le sertissage comme moyen de connexion entre deux conducteurs peut ne(pas’toujours exiger
un composant supplémentaire pour finaliser la connexion.

Note 4 a l'article: L'aptitude a la connexion électrique et la durabilité électrique de la,connexion par serti{ssage
sont spumises a l'essai de courant de foudre.

[SOURCE: IEC 60050-581:2008, 581-23-10, modifié — Le terme (seftissage" a été remplacé
par "connexion par sertissage", dans la définition "méthode" a €té remplacé par "méthode de
connexion" et les notes a l'article ont été ajoutée.]

3.23
connexion par agrafage
assenblage par complémentarité de formes créél en pliant les bords de deux fepilles
métalliques adjacentes pour les mettre en contactétroit de sorte qu'ils ne puissent pag étre
sépafés par une action naturelle

Note 1 a I'article: L'aptitude a la connexion électrique et la durabilité électrique de la connexion par agrafagge sont
soumipes a l'essai de courant de foudre.

3.24
connexion par vissage
assefnblage en force, qui peut.etre désassemblé, entre deux composants qui posséedent |eurs
propies filetages et qui peuvent étre boulonnés directement

Note 1 a l'article: L'aptitude a’la connexion électrique et la durabilité électrique de la connexion par vissagp sont
soumipes a |'essai de courant de foudre.

3.25
connexion pardboulonnage
assefnblage\en force, qui peut étre désassemblé, entre deux composants qui peuvent étre
boulgnnés de maniére indirecte au moyen de composants tiers (boulons et écrous)

Note 17a l'article: L aptitude a la connexion elecirique et la durabiliie elecirique de la connexion par boulonnage
sont soumises a I'essai de courant de foudre.

3.26
ame cablée
ame constituée d'un ensemble de fils dont généralement la plupart ont la forme d'une hélice

Note 1 a l'article: L'ame cablée peut étre circulaire ou profilée.

Note 2 a l'article: Le terme anglais "strand" est également utilisé pour désigner un fil unique.

[SOURCE: IEC 60050-461:2008, 461-01-07]
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3.27

conducteur multibrin tressé

conducteur composé d'un noyau central entouré d'une ou de plusieurs couches d'ensembles
de fils enroulés en hélice

3.28

conducteur multibrin a tresse lisse

conducteur composé d'un fil multibrin étiré et souple, entrelacé par tressage de fagon a éviter
un effilochage lors de I'application

4 Ctassification

4.1 En fonction de leur tenue aux courants de foudre
a) classe H pour une tenue élevée;
b) classe N pour une tenue normale.

Il cohvient que le choix de la classe H ou de la classe N soit réalisé par le fabiicant
confgrmément aux paramétres d'essai identifiés dans le Tableau 1.

4.2 | En fonction de leur emplacement d'installation

I'extérieur;

Q)

a)
b)
c)
d)
e)

Q)

l'intérieur;

hfouis dans le sol;

)

ncorporés dans le béton;

ncorporés dans des matériaux avec isolation.thermique.

La dgclaration d'emplacement d'installation-"émise par le fabricant doit déterminer s'll est
nécepsaire d'effectuer I'essai de conditionnement et de vieillissement indiqué en 6.5.

4.3 | En fonction de leur comportement mécanique
a) prévus pour supporter une contrainte mécanique statique;
b) npn prévus pour supporter’une contrainte mécanique statique.

La declaration d'aptitudera supporter une charge mécanique statique émise par le fabiicant
doit déterminer s'il est-nécessaire d'effectuer I'essai mécanique statique indiqué en 6.7.

4.4 | En fonction du caractére permanent ou non de la connexion

a) cpnnexion-permanente, par exemple soudure exothermique, brasage, soudage, sertissage
L agrafage;

o

b)

(@]

bhnéxion non permanente, par exemple vissage ou boulonnage.

5 Exigences

5.1 Généralités

Les composants de connexion doivent étre congus de maniére telle que, lorsqu'ils sont
installés conformément aux instructions du fabricant, leurs performances doivent étre fiables,
stables et slres pour les personnes et les matériels environnants.

Une synthése des exigences et des essais correspondants est fournie a I'Annexe A.
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5.2 Documentation et instructions d'installation

Le fabricant du composant de connexion doit fournir des instructions pertinentes dans sa
documentation pour s'assurer que l'installateur du composant de connexion puisse le choisir
et l'installer d'une maniére sire et adéquate, qui contiennent au moins les informations
suivantes:

a) la classification et la capacité a supporter les courants de foudre ([imp);

b) la classification en fonction de I'emplacement d'installation;
c) la classification en fonction du comportement mécanique;

d) lgctassification en fonction dU caractlere permanent ou non de la connexion,

o)

e) gamme de matériaux et de tailles de conducteurs;

f) 13 configuration de connexion;

g) des instructions d'assemblage pour les composants de connexion permanente ou non
permanente (par exemple, si des outils spéciaux sont nécessaires, couple de serfage,
efc.).

La c@dnformité est vérifiée selon 6.2.

5.3 | Marquage
5.3.1 Contenu du marquage
Les gomposants de connexion doivent porter au moins-les informations suivantes:

a) l¢ nom ou la marque du fabricant ou du fournisseur responsable;
b)
c)
d)

¢ symbole d'identification (photo, numéro de‘produit, etc.);

4 classification, c'est-a-dire classe N ot H:;

g classification en fonction de I'emplacement d'installation.

La cgnformité est vérifiée par examen selon 6.3.1, a).

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

NOTE| 1 Le marquage pgut ‘étre réalisé, par exemple, par moulage, emboutissage, gravure, impression|et au
moyer} d'étiquettes adhésives adaptées aux contraintes environnementales.

NOTE|2 Le marquage peut étre réalisé au moyen de décalcomanies uniquement pour les composants classés
pour Une utilisatien{a’l'intérieur.

5.3.2 Durabilité et lisibilité

Le mparguage doit étre durable et lisible.

La conformité est vérifiée par essai selon 6.3.1 b).

5.4 Capacité de tenue au courant de foudre

Les composants de connexion doivent avoir une capacité suffisante de tenue au courant de
foudre.

La conformité est vérifiece conformément au 6.6, selon les déclarations du fabricant
concernant la classe (H ou N) des composants de connexion conformément au 4.1.
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5.5

Capacité de tenue aux contraintes mécaniques statiques

Les composants de connexion classés conformément au 4.3 a) doivent avoir une capacité
suffisante de tenue aux contraintes mécaniques statiques.

Les barres d'équipotentialité et les connexions réalisées par agrafage sont exclues de cette
exigence.

La conformité est vérifiée selon 6.7.

5.6

_Connexion permanente

Lorsque la soudure exothermique, le brasage, le soudage, le sertissage ou l'agrafage est
utilis€ pour réaliser la connexion, la conception doit étre telle que le conductedr et

I'installation métallique soient toujours fixés de maniére sare.
La cgnformité est vérifiée par examen, selon 6.6.2 a), b) et g).

5.7

Connexion non permanente

Lorsque des vis ou des écrous sont utilisés comme fixations du collier, leur conceptior] doit
étre telle que le conducteur et l'installation métallique soientdoujours serrés de maniére|s(re

par la vis ou I'écrou.

La cgnformité est vérifiée par examen, selon 6.6.2, a);h), d) et f).

La conformité des composants de connexion classés conformément au 4.2 d) est vérifiég par

examen selon 6.6.2 a), d) et g).

5.8

Démontage des joints de contrdle

Il doI étre possible de démonter les-joints de contréle aprés le passage de la contrainfe de

cour
La cgnformité est vérifiée par examen, selon 6.6.2, a), b), d) et f).

5.9

nt de foudre.

Piece de dilatation

En pJus des exigences du présent document, la piéce de dilatation (E sur la Figure 7) doit

satisfaire aux exigences de I'lEC 62561-2 concernant les conducteurs de capture.

6

6.1

a)

b)

Essais

—Cconditions generales dessais

Les essais conformes au présent document sont des essais de type (voir 3.13), réalisés
dans l'ordre indiqué a I'Annexe C. Les essais de type sont de telle nature qu'aprés avoir
été effectués, 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, qui
peuvent en modifier les caractéristiques de performance, il n'est pas nécessaire de
procéder a des répétitions d'essais.

Sauf spécification contraire, les essais sont effectués sur des échantillons assemblés et
installés comme en usage normal conformément aux instructions d'installation du fabricant
ou du fournisseur, qui présentent les matériaux et tailles de conducteurs recommandés,
ainsi que les couples de serrage recommandés.

Tous les essais sont effectués sur des échantillons neufs.
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