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The
exce

Theg International Electrotechnical Commission (IEC) is a worldwide organization for standardizationrcon

all

intgrnational co-operation on all questions concerning standardization in the electrical and electronic fig

this

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LIGHTNING PROTECTION SYSTEM COMPONENTS (LPSC) -
Part 8: Requirements for components for isolated LPS

FOREWORD

national electrotechnical committees (IEC National Committees). The object of IEC _is to p

end and in addition to other activities, IEC publishes International Standards, Technieal ‘Specifig

prising
romote
Ids. To
ations,

Teghnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to ap “IEC

Pullication(s)”). Their preparation is entrusted to technical committees; any IEC National'l€ommittee int

in
go

with the International Organization for Standardization (ISO) in accordance with~conditions determi

agr

Thg formal decisions or agreements of IEC on technical matters express, a§ nearly as possible, an interr

con

intgrested IEC National Committees.

IEQ Publications have the form of recommendations for international use and are accepted by IEC N
Committees in that sense. While all reasonable efforts are made{to ensure that the technical content
Publications is accurate, IEC cannot be held responsible for _the way in which they are used or

mis|

In

trarjsparently to the maximum extent possible in their*national and regional publications. Any divg

bet
the

IEQ itself does not provide any attestation of-conformity. Independent certification bodies provide con

ass
ser

Al

No

me
oth
exp|

PuRlications.

Attention is drawn to\the Normative references cited in this publication. Use of the referenced publica

indi
Attd
pat

pvlnain task of IEC technical committees is to prepare International Standarg
t

he subject dealt with may participate in this preparatory work. International;y'governmental an
ernmental organizations liaising with the IEC also participate in this preparation, /EC collaborates

bement between the two organizations.

sensus of opinion on the relevant subjects since each technical committee has representation f|

interpretation by any end user.
rder to promote international uniformity, IEC National* Committees undertake to apply IEC Publi

veen any IEC Publication and the correspondingsational or regional publication shall be clearly indig
latter.

essment services and, in some areas, access to IEC marks of conformity. IEC is not responsible
ices carried out by independent certification bodies.

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

liability shall attach to IEC orsits-directors, employees, servants or agents including individual expe
nbers of its technical committee's and IEC National Committees for any personal injury, property dan
br damage of any nature ‘whatsoever, whether direct or indirect, or for costs (including legal fee
enses arising out of theé\ publication, use of, or reliance upon, this IEC Publication or any oth

[spensable for the.correct application of this publication.

ntion is drawn-to the possibility that some of the elements of this IEC Publication may be the su
ent rights \|IEC shall not be held responsible for identifying any or all such patent rights.

ional circumstances, a technical committee may propose the publication of a Tec

brested
d non-
closely
hed by

ational
rom all

ational
of IEC
or any

cations
rgence
ated in

formity

for any

rts and
age or
s) and
er IEC

ions is

ject of

s. In
hnical

Specification when

the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical Specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC TS 62561-8, which is a Technical Specification, has been prepared by IEC technical
committee 81: Lightning protection.
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A list of all parts in the IEC 62561 series, published under the general title Lightning
protection system components (LPSC), can be found on the IEC website.

The text of this Technical Specification is based on the following documents:

Enquiry draft Report on voting
81/562/DTS 81/574/RVDTS

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

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

The committee has decided that the contents of this publication will remain uRehanged until
the stability date indicated on the IEC website under "http://webstore.iec:ch" in thg data
related to the specific publication. At this date, the publication will be
e trgnsformed into an International Standard,

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e anmhended.

A bilingual version of this publication may be issued.at a later date.
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LIGHTNING PROTECTION SYSTEM COMPONENTS (LPSC) -

Part 8: Requirements for components for isolated LPS

1 Scope

This document specifies the requirements and tests for insulating stand-offs, used in
conjupetionwith—am—air-termination—systemand—down-conductors—with—the—aim of-maint ining
the proper separation distance, and the requirements and tests for insylating
down{conductors, including their specific fasteners, able to reduce the separation distancge.
Testing of insulating stand-offs and insulating down-conductors components)fer’an expjosive
atmogphere is not covered by this document.

RequIements and tests for other types of components for isolated LPS are Junder
consideration.

2 Normative references

The fpllowing documents are referred to in the text in“such a way that some or all of their
content constitutes requirements of this documenti/For dated references, only the gdition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 6D060-2:2010, High-voltage test techniques — Part 2: Measuring systems

IEC 6p068-2-52:2017, Environmental testing — Part 2: Tests — Test Kb: Salt mist, |cyclic
(sodiym chloride solution)

IEC 6D068-2-75:2014, Environmental testing —Part 2:Tests — Test Eh: Hammer tests

IEC 6/1083-1, Instruments and software used for measurement in high-voltage impulse tgsts —
Part 1: Requirements for instruments

IEC 6[1083-2, Iastruments and software used for measurement in high-voltage and|high-
current testss~_Part 2: Requirements for software for tests with impulse voltages and curfents
IEC 6R305-3, Protection against lightning — Part 3: Physical damage to structures and life
hazard

IEC 62561-1:2017, Lightning protection system components (LPSC) — Part 1: Requirements

for co

nnection components

IEC 62561-2:2012, Lightning protection system components (LPSC) — Part 2: Requirements

for co

nductors and earth electrodes

IEC 62561-4, Lightning protection system components (LPSC) — Part 4: Requirements for
conductor fasteners

ISO 4892-2, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc
lamps
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ISO 4892-3:2016, Plastics — Methods of exposure to laboratory light sources — Part 3:
Fluorescent UV lamps

ISO 4892-4, Plastics — Methods of exposure to laboratory light sources — Part 4: Open-flame
carbon-arc lamps

ISO 6988:1985, Metallic and other non-organic coatings — Sulfur dioxide test with general
condensation of moisture

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

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

ISO apd IEC maintain terminological databases for use in standardization” at the following
addrepses:

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

e ISP Online browsing platform: available at http://www.iso.orglebp

3.1
insulating stand-off
non-metallic or composite component, consisting of the /insulator and fixation parts, degigned
to refain, support and insulate the air-terminatign™ system and/or down-conductors| at a
required separation distance

3.2
effective length correction factor
kX
factor|evaluating the different withstand voltage of air gaps and insulators under test voltages
and enpvironmental influences like pollution and/or UV light degradation

3.3
steepness correction factor for insulating stand-offs

Cis_st
factor| considering the-—‘effect of higher steepness and the probability of occurrence of
subsequent negative short strokes on the flashover voltage of an insulating stand-off

Note 1[to entry: ( The value is defined in the test procedure.

3.4
effective fength of an insulating stand-off
Lot
length (distance) of an air gap with equivalent break down behaviour to an insulating stand-off

3.5

corrected distance value of an insulating stand-off

lst

shortest measured clearance distance between two conductive elements of different electrical
potential, e.g. between a metallic conductor fastener and a mounting assembly

3.6

equivalent separation distance

Se

corrected distance value to be used instead of the insulating length of a stand-off distance
value equivalent to the separation distance of conventional down-conductors required in
IEC 62305-3


http://www.electropedia.org/
http://www.iso.org/obp
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-conductor

conductor made of bare metal

3.8

insulating down-conductor
conductor provided with a layer of insulation with the purpose to reduce the separation

distan

3.9
steep

ce

ness correction factor for insulating down-conductors

Cdc_st
factor

subse
during

Note 2

3.10

considering the effect of higher steepness and the probability of occurren
quent negative short strokes on the withstand voltage of insulating downicend
testing

to entry: The value is defined in the test procedure.

partigl insulating down-conductor

condy
distan

3.1

ce, supported by insulating stand-offs

clearance of the comparison arrangement

Sc
gap d
correq

3.12
time t
TC

virtua

3.13
effect
km
coeffi

Note 1

3.14

instal
install
mean

istance of the comparison arrangement used"for verification of the effective
tion factor k, and separation distance s,
o chopping

parameter defined as the interval between the virtual origin and the instant of cho

ive material insulating-factor
Cient of material,which depends on the electrical insulation material

to entry: SeelEC 62305-3.

lationzarrangement
ation—containing one or more insulating down-conductors and additional insta

ce of
ictors

ctor provided with a layer of insulation with the purpose to reduce the separation

ength

bping

lation
tance

5 (according to the manufacturer’s instruction) to keep the defined separation dis

and to support the insulating down-conductor mechanically

Note 2

to entry: One example is given in Figure F.1.

4 Insulating stand-off

4.1

411

Classification

General

Classification of the product depends on the withstand capability of mechanical forces.
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4.1.2 According to conductor clamping arrangement

a) Conductor fasteners that are designed to clamp the conductor.

b) Conductor fasteners that are designed to clamp but allow axial movement of the
conductor.

4.1.3 According to mounting

a) Free standing.

b) Rigidly fixed on a structure.

4.2 Requirements

4.21 General

An ingulating stand-off shall retain, support and insulate the conductor when subjected fo the
stresq of a lightning discharge under high impulse voltage and shall withstand the’ mechpnical
and epvironmental influences such as perpendicular and axial compression'loads causled by
the weight of the supported conductor along with snow, ice, Wwind and thermal
exparision/contraction of the conductor.

An ingulating stand-off shall be compatible with the conductor it is supporting and the slirface
to which it is fixed.

4.2.2 Construction
4.2.2 1 General
An ingulating stand-off shall be so designed and constructed that:

— the surface is free from burrs, flash meulding, deformation and similar inconsistgncies
which are likely to inflict injury to the instatller or user.
Compliance is checked by visual inspéction.

— it |carries the perpendicular and_axial compression loads caused by the weight ¢of the
sufpported conductor along with snow, ice, wind and thermal expansion/contraction pf the
conductor.

Compliance is checked in“accordance with 4.3.6.2 and 4.3.6.4.
4.2.2.p Corrosion fesistance

An insulating stand-off shall withstand the effects of corrosion typical of the environmgnt to
which|it is exposed.

Complianceis checked by testing in accordance with 4.3.5.1.

4.2.2. 3—Yvtightresistance

An insulating stand-off shall withstand the effects of UV exposure typical of the environment
to which it is exposed.

Compliance is checked by testing in accordance with 4.3.5.2.

4.2.3 Mechanical requirements
4.2.3.1 General

An insulating stand-off may consist of a mounting assembly, an insulator and a conductor
fastener as shown in Figure 1 and/or Figure 2. The manufacturer of the insulating stand-off
shall guarantee with appropriate mechanical tests or calculations that the stand-off fulfils the
requirements stated in his documentation.
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Compliance is checked by testing in accordance with 4.3.

3

IEC

Key

1 mdunting assembly

2 ingulator

3 maqtallic conductor fastener
4 conductor

~

ingulating length

Figure 1 — Typicalinsulating stand-off with a metallic fastener
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Key

1 mdunting assembly

2 ingulator

3 nop-metallic conductor fastener
4  copductor

~

ingulating length

4.2.3.R Mounting assembly

Figure 2 — Typical insulating stand-off with a non-metallic fastener

IEC

The mounting assembly which holds the insulator in position on the structure shall withstand

mechanical stress.
Compliance is chegked by testing in accordance with 4.3.6.

4.2.3.8 Insulator

The ipsulator shall withstand mechanical stress, e.g. pull out force, impact strength, bgnding

load.

Compliance is checked by testing in accordance with 4.3.6.

4.2.3.4 Conductor fastener

The conductor fastener which is part of the insulating stand-off shall comply with the

requirements and tests of IEC 62561-4.

4.2.4 Electrical requirements

An insulating stand-off shall be able to withstand the very high impulse voltages generated by

a lightning strike.
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An insulating stand-off has an insulating length I, which is different from its effective length
los- The isolating capability of an insulating stand-off may be provided by either

a) its effective length /¢, or
b) its effective length correction factor k.

The effective length correction factor &, is determined from the effective length /. and the
insulating length /g, as follows:

The gffective length I/ is the value which shall be compared to the required,'separation
distance s according to IEC 62305-3.This effective length of the insulating stand-o6ff shall be
equal|to or greater than the required separation distance s.

Compliance is checked by testing in accordance with 4.3.1, 4.3.2 and 4:3.7.

For tHe purpose of calculating the separation distance as used in" lEC 62305-3, the value £,
can be set equal to the value k.

NOTE | Based on experience, a value of k, = 0,7 for GFRP, PE and™PVC insulating stand-offs under [normal
operating conditions has been found to be typical.

4.2.5 Documentation

The mpanufacturer or supplier of the insulating stand-off shall provide adequate informafion in
the inptallation instructions to ensure that the.installer can select and install the component in
a suitpble and safe manner in accordance with the requirements of IEC 62305-3.

Compliance is checked by inspection in\accordance with 4.3.3.

4.2.6 Marking
An ingulating stand-off shall be’marked with:

a) the manufacturer’scoriresponsible vendor’'s name, logo or trademark;
b) prpduct identification or type.

Where it is not.possible to make these marks directly onto the product, they shall be prgvided
on thg smallest’supplied packaging.

NOTE | Mafking can be applied, for example, by moulding, pressing, engraving, printing, adhesive labels of water
slide transfers

Compliance is checked by testing in accordance with 4.3.4.

4.3 Tests
4.3.1 General test conditions

Tests according to this document are type tests. These tests are of such a nature that, after
they have been performed, they need not be repeated unless changes are made to the
materials, design or type of manufacturing process, which might change the performance
characteristics of the insulating stand-off.

Unless otherwise specified, all tests are carried out with the specimens assembled and
installed as in normal use according to the manufacturer's or supplier's instructions, using the
recommended conductor materials, sizes and tightening torques.
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The insulating length I, of all specimens shall be (500 + 5) mm unless otherwise specified in
the relevant test procedure. The manufacturer shall prepare the test specimens according to
Figure 3 and/or Figure 4.

Dimension in millimetres

IEC

Key

1 mdunting assembly

2 ingulator

3 maqtallic conductor fastener
4  copductor

Figure 3= Typical insulating stand-off with a metallic fastener
prepared for testing
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Dimension in millimetres

IEC

Key

1 mdunting assembly

2 ingulator

3 nop-metallic conductor fastener
4  copductor

~

ingulating length

Figure 4 — Typicahinsulating stand-off with a non-metallic fastener
prepared for testing

This document cannot_ cover all possible types of insulating stand-offs and the way of|fixing
them [on various surfaces of different materials. When required for these applicdtions,
agreement should. .bé obtained between the test engineer and manufacturer on the specific
testing regime.

An insulating stand-off classified by the manufacturer in more than one of the classifications
in 4.1|shall be tested for each applicable category.

Type tests are carried out on three specimens according to the test sequence indicated in
Table 1. Within any test sequence, the tests shall be carried out in the order given in
Annex C.

A specimen has passed a test sequence of Table 1 if all the requirements of the relevant test
clauses and the relevant pass criteria have been fulfilled.

If the required number of specimens pass a test sequence, the design of the insulating
stand-off is acceptable for that test sequence. If two or more test specimens fail a test
sequence, the insulating stand-off does not comply with this document.

In the event that a single specimen does not pass a test, this test, and those preceding in the
same test sequence that may have influenced the result of this test, shall be repeated with
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three new specimens. No failure of any specimen is allowed in the second sequence of tests.
One set of three specimens may be used for more than one test sequence if agreed by the
manufacturer.

The applicants, when submitting the first set of specimens may also submit an additional set
of specimens that may be necessary should one specimen fail. The test house shall then,
without further request, test the additional set of specimens and shall only reject if a further
failure occurs. If the additional set of specimens is not submitted at the same time, a failure of
one specimen shall entail rejection.

Tests shall not commence earlier than 168 h from the time of manufacture.

When| not otherwise specified, the test shall be performed in free air, with an\ambient
tempgrature between +15 °C and +40 °C and relative humidity between 25 % and 76 %.

A torque meter having a resolution of at least 0,5 Nm and an accuracy of at-least 4 % sHhall be
used for all tightening operations.

NOTE [ Upon the instructions of the manufacturer, a set of specimens previously, tested may also be suitable for
use in pther tests of this document as well.

Table 1 — Type test requirements for an insulating stand-off

Identification of

Tepst Test description Subclause set_s {Que set Number of specimenjs
sequgence consists/of three
specimens)
1 Documentation 4.3.3 A 1
Marking test 4.3.4 A 3
Construction 4.3.641 A 3
9 or more due to surfage
UV light test 43.5.2 B,C,D deterioration during high vpltage
test.
Corrosion test 4.3.5.1 A 3
Pull out test 4.3.6.4 A 3
Y.
Bending test 4.3.6.2 B 3
Impact. test of the insulator 4.3.6.3 C 3
3 or more due to surfage
Electrical test 4.3.7 D deterioration during high vpltage
test.

4.3.2 General test setup

Unless otherwise specified by the manufacturer, the conductors and specimens shall be
cleaned by using a suitable degreasing agent followed by cleaning in demineralized water and
drying. They shall then be assembled according to the manufacturer’s installation instructions,
e.g. with the recommended conductors and tightening torques.

The tightening torque should be applied in a steady and uniform manner.

Any insulating stand-off accommodating a range of conductor diameters shall be tested on the
minimum conductor size recommended.
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4.3.3 Documentation
The manufacturer or responsible vendor shall provide the following in his literature:

a) the classifications according to 4.1;

b) the maximum and minimum conductor dimensions;

c) the conductor materials to be used;

d) the type of mounting surface to be fixed;

e) the recommended method of assembly, installation and fixing to the mounting surface;
f) the pull out force;

g) th
h) thg mechanical strength (e.g. load torque, support load);

(4

bending force;

i) the k, coefficient.

Compliance is checked by inspection.

4.3.4 Marking test

Marking on the product shall be durable and easily legible.

The durability of marking shall be tested by easy rubbing for ten times with a piece ofl cloth
soaked with water.

Markings made by moulding, pressing or engraving:are not subjected to this test.
Pass [criteria:
The specimen is deemed to have passedithe test if the marking remains legible.

Marking may be applied, for example, by moulding, pressing, engraving, printing, adhesive
labeld, etc.

4.3.5 Environmental influence tests
4.3.5(1 Corrosion test

An insulating stand-off with metallic components, including its conductor fastenef and
mounting assembly shall be subjected to environmental influence tests consisting of g salt
mist test as specified in A.2 followed by a humid sulphurous atmosphere test as specilied in
A.3. An addijtional test by an ammonia atmosphere as specified in A.4 shall be carried ¢ut on
an insulating stand-off having parts made of copper alloy with a copper content lesg than
80 %.

Pass criteria:

The specimens are deemed to have passed the test if no base metals of the metallic
components show any corrosive deterioration visible to normal or corrected vision.

NOTE White rust, patina and surface oxidation are not considered as corrosive deterioration.
4.3.5.2 UV light test

The insulating part (insulator) of the insulating stand-off shall be subjected to an
environmental test consisting of an ultraviolet light test as specified in Annex B.
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The length of the test specimen shall be sufficient so that after the UV light test, a complete
insulating stand-off can be assembled for further tests requiring an insulating length /g of
(500 = 5) mm.

Pass

criteria:

The specimens are deemed to have passed the test, if there are no signs of disintegration
and cracks visible under normal or corrected vision.

4.3.5.

This t

4.3.6

4.3.6.

The gurface of the insulating stand-off shall be free from burrs associated with the ¢

proce
to the

Comp

4.3.6.

Upon
subje
applig
applig

Test 4
of the

3 Pollution test

st IS under consideration.
Mechanical tests
1 Construction

5s, moulding joint deformation and similar inconsistencies which are likely to inflict
installer or user.

liance is checked by visual and manual inspection.

] Bending test

completion of the UV light test described in “4.3.5.2, one set of specimens sh
cted to a bending test. A load declared by the manufacturer but not less than 1
d at the end distant from the mounting_as”illustrated in Figure 5. The load sh
d for a period of (60 £ 1) min.

amples may be used for 4.3.6.2 intcase that the samples have fulfilled the pass ¢
UV light test.

utting
injury

Il be
N is
all be

riteria
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Dimension in millimetres

? 4

/1/ 3

500 £5

A
—

Key
md
ing
ap
co
de

N N O B N

~ o~
N

red

All te
(+40 4

Pass

The s
show
and t
straig

IEC

unting plate fixed on a solid wall (wall is not shown in drawing)
ulator

blied force

hductor fastener

lection

uction of safety distance

Figure 5 — Basic arrangement for bending test

5ts are carried out at a temperature of (-10 £ 1) °C and repeated at a temperat
- 4) °C.

criteria:

pecimens ate'deemed to have passed the test if the insulating stand-offs remain
no cracks.or similar damage visible to normal or corrected vision without magnifi
ne deflection /, is less than 10 % of the insulating length /;; and the reduction
nt length by /, is less than 25 mm.

4.3.6.

ire of

ntact,
cation
of the

F—impact-test

This test is carried out on a section of the insulating stand-off with a length of (500 + 5) mm.

After the UV light test of three specimens, the same specimens are subjected to an impact

test.

Each specimen is mounted on a pendulum hammer test apparatus according to Clause 5 of
IEC 60068-2-75:2014 as shown in Figure 6. The test apparatus is mounted on a solid wall or

struct

ure providing sufficient support.
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Dimension in millimetres

1000 +1

4
5
IEC
Key
1  penpdulum
2 frame
3 helight of fall
4 spgcimen
5 mdunting fixture

Figure 6 — Pendulum hammer test apparatus

As precenditioning, the specimen is placed in a cabinet at a temperature -5 °C for 2 . The
specimen’is removed from the cabinet and immediately placed in position in the pendulum
hammer test apparatus.

At (12 £ 2) s after removal of the specimen from the cabinet, the pendulum hammer test
apparatus is allowed to fall (2 J, 0,5 kg, 400 mm). Three impacts are applied as perpendicular
as possible to the specimen’s length and at the midpoint of the insulator.

Alternatively, instead of placing the arrangements in a cabinet and applying the impact at
(12 £ 2) s after removal of the specimen from the cabinet, it is allowable to apply the
pendulum hammer inside a climatic chamber at a temperature of (-5 1) °C after the
specimens have been placed at this temperature for at least 2 h.
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Pass criteria:

After the test, the specimens shall show no cracks or similar damage visible to normal or
corrected vision without magnification.

4.3.6.4 Pull out test
4.3.6.4.1 Insulating stand-off rigidly fixed on a structure
After the corrosion test in 4.3.5.1 a set of three specimens shall be subjected to a pull out

force of 200 N at the conductor fastener end with the insulating stand-off secured at the
mounting assembly as illustrated in Figure 7.

The force shall be applied for period of (60 + 1) min. The fixing of the mountingfassemply to
the wall is not part of this test.

Dimension in millimetres

Total length

—
2

IEC

Key

1 mdunting plate fixed on a solid wall (wallsis not shown in drawing)
2 ingulator

3 applied force

4  conductor fastener

Figure’7 — Basic arrangement for pull out test on rigidly
fixed insulating stand-off

The total length of the insulator may be less than 500 mm as long as the test result fis not
influenced.

All tes e C3
(+40 £ 4) °C).

Pass criteria:

The specimens are deemed to have passed the tests if the insulating stand-off remains intact
and shows no cracks or similar damage visible to normal or corrected vision without
magnification.

In addition there shall be no separation of individual parts and no axial movement exceeding
5 mm of the total length of the insulating stand-off.
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4.3.6.4.2 Free standing insulating stand-off
After the corrosion test in 4.3.5.1, a set of three specimens shall be subjected to a pull out
force with at least the weight of the stand-off’'s corresponding base but not more than 200 N at

the conductor fastener end with the insulating stand-off secured at the base as illustrated in
Figure 8.

The force shall be applied for period of (60 £ 1) min.

Dimension in millimetres

IEC

Key

1 mdunting plate fixed on a floar (ffoor is not shown in drawing)
2 ingulator

3 applied force

4  conductor fastener

Figure 8 — Basic arrangement for pull out test on
free standing insulating stand-off

The toptalvlength of the insulator may be less than 500 mm as long as the test result |is not
influenced.

All tests are carried out at the temperature of (-10 £ 1) °C and repeated at the temperature of
(+40 £ 4) °C.

Pass criteria:

The specimens are deemed to have passed the tests if the free standing insulating stand-off
remains intact and shows no cracks or similar damage visible to normal or corrected vision
without magnification.

In addition there shall be no separation of individual parts and no axial movement exceeding
5 mm of the total length of the free standing insulating stand-off.
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4.3.7 Electrical test
4.3.71 Specimen preparation

A UV light test shall be performed in accordance with 4.3.5.2 prior to the withstand voltage
test.

One set of three specimens of the insulating stand-off with an insulating length I of
(500 £ 5) mm shall be assembled according to the manufacturer’s installation instructions.

4.3.7.2 Test setup

The €lectrical test is performed using the test arrangement given in Figure 9. For testh&g the
withstand voltage of an insulating stand-off a comparison arrangement is wsed| The
comparison arrangement uses a spark gap formed by two crossed rods above @ conductive
ground plane of 2 m x 2 m. These rods shall have a diameter of (8 £ 0,5) mm, and a length of
at least 2 m. The minimum height of the grounded rod above the ground-plane shall|be at
least [I,5 m. The distance between the specimen under test and the comparison arrangégment
shall be at least 2 m.

IEC
Key
1 high voltage impulse generator
2 high voltage impulse divider,
3 impulse measuring device
4  comparison arrangement (spark gap)
5 spg¢cimen under.test

%)

. 9ap distanceof the spark gap

Figure 9 — General description of the test arrangement for the
high voltage impulse test of an insulating stand-off

The gap distance s, of the spark gap in the comparison arrangement is used to verify the &,
coefficient declared by the manufacturer. Therefore the clearance dimension of the
comparison arrangement shall be adjusted to:

500 mm - ky
So = ——> |mm
o Cis_ st [ ]

NOTE 1 The factor ¢, , is defined as the effect of higher steepness and the probability of the occurrence of
subsequent negative short strokes on the withstand voltage of insulating stand-offs compared to the test impulse.
For a standard high voltage impulse (1,2/50 ps or faster) chopped at a time to chopping 7, = 1,2 ps, the steepness

correction factor ¢, (, can be assumed to be 0,97 for a dry insulating stand-off.

For the voltage measurement, a divider according to IEC 60060-2:2010, Clause 8 and a
measuring instrument according to IEC 61083-1 and IEC 61083-2 shall be used.
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NOTE 2 Impulse generators for negative subsequent short stroke induced voltages are not readily available.
Therefore Marx generators, existing in almost all high voltage laboratories, are usually used for the high voltage
impulse tests. Using Marx generators, a time to chopping of 1,0 ys to 1,4 ys can be achieved. This is accepted as
a test value for induced voltages expected in first negative short strokes.

NOTE 3 To determine the actual correction factor k, for insulating stand offs refer to Annex E.

4.3.7.3 Test procedure

The test shall be performed with impulse voltages of negative polarity only.

Before testing, the impulse generator shall be adjusted to a value U, without the specimen
under test being connected. The clearance dimension of the comparison arrangement shall be
adjusied to s, as detailed above.

The impulse generator shall be initially set without the specimen connected to a|peak|value
approkimating U, = 500 kV and increased incrementally until the time to chopping 7, repches
the tept condition of 1,0 uys < 7, < 1,4 pus.

NOTE [ Since the specimen under test is an additional load for the generator, a fitting-procedure is to adjust the
generagor without the specimen under test close to 1,0 ys. There is no need to verify, the time to half-valug of the
impulsg. If the condition 1,0 ys < 7, < 1,4 ys cannot be met, the damping resistors of the Marx genergtor are
reducefl in order to increase the steepness and the amplitude of the applied vojtage:

After [U; has been adjusted, the test specimen shall be connected to the impulse generafor as
shown in Figure 9. The test specimen is then tested with thrge impulses of U; and T. All three
impulses shall be recorded.

Pass [criteria:

The gpecimens have passed the test if allAhfee impulses cause a flashover only gn the
comparison arrangement within 1,0 ys < T, <1,4 ys for all three specimens. In case there is
simulfaneous flashover on both specimen under test and the comparison arrangement, flepeat
the tept.

If the [test condition for T is not\fulfilled, the test may be repeated with an impulse vpltage
incregsed by 5 % until the test'¢ondition for 7, is fulfilled.

4.4 |Electromagnetic.compatibility (EMC)

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

4.5 |[Structure and content of the test report

4.5.1 General

The purpose of this instruction is to provide general requirements for laboratory test reports.
This document is intended to promote clear, complete reporting procedures for laboratories
submitting test reports.

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

Particular care and attention shall be paid to the arrangement of the report, especially with
regard to presentation of the test data and ease of assimilation by the reader. The format
shall be carefully and specifically designed for each type of test carried out, but the headings
shall be standardized as indicated herein.
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The structure of each report shall include at a minimum the information listed in 4.5.2 to
4.5.4.6.

4.5.2
a) A title or subject of the report.

Report identification

b) Name, address and telephone number of the designated test laboratory: name, address
and telephone number of any sub testing laboratories where tests were carried out, if
different from the designated test laboratory company which has been assigned to perform

i)

th
u
N
T
in
D
D

S

e testing.

nique identification number (or serial number) of the test report.

ame and address of the vendor.

he report shall be paginated and the total number of pages indicated on (éach
tluding appendices or annexes.

Ite of issue of the report.
te(s) of performance of test(s).
ignature and title, or equivalent identification of the person(s) authorized to sign f

dgsignated testing laboratory responsible for the content of the report.

S
D

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

g¢claration to avoid misuse.

The following declaration shall be included in the test repert in order to avoid misuse.

"This
appropal of the issuing laboratory. This type testreport covers only the specimens sub
for tegt and does not provide evidence of the quality for a similar series of items or prody

4.5.3

a)
b)

c)

S

type test report may not be reproduced other than in full, except with the prior v

Specimen description

pecimen description.

Functional parts and accessories description (e.g. screws, nuts, washers, qu
material, etc.).

D

as

4.5.4

T:ailed description and.unambiguous identification of the test specimen and/og
embly.

Characterization and condition of the test specimen and/or test assembly

4.54.A1 Insulating stand-off

a)
b)
c)

d)
e)

C
D
N

bnductof fastener material.
éclafed*bending force applied during the test.

page

br the

ritten
mitted
cts."

antity,

r test

pmirial cross-section area, dimensions and shape of the insulator. The actual

Lross-

sectional area should also be given.

Insulator material.

Material of the mounting assembly.

4.5.4.2 Standards and references

Identification of the test standard (Technical Specification) used and the date of issue of
the standard (Technical Specification);

Reference to this document may be made only if the full set of tests is performed and
reported except where the deviations are clearly justified in 4.5.4.3.

0]

ther relevant documentation with the documentation date.

4.5.4.3 Test procedure

a)

D

escription of the test procedure.
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b) Justification for any deviations, additions to or exclusions from the referenced standard
(Technical Specification).

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

d) Configuration of testing assembly.

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

4.5.4.

4 Testing equipment, description

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

a) C

SH
m

b) The dynamic behaviour for the high voltage divider used shall be fully,documented
pdrameters of the response according to IEC 60060-2:2010, Annhex C shall bsg
dgcumented.

4.5.4

a) TRhe required passing criteria for each test, defined by the TecChnical Specification.
b) The relevant observed or derived results of the tests.

c) Al
ot
d) A
an

e) Environmental conditions before and after-the test.

o
=

5.1

Class
capab

The o
accor

Faste

4.5.4.’t Measuring instruments description

aracteristics and calibration date of all instruments used for measuringthe

bter.

b Results and parameters recorded

results shall be presented by tables, graphs,_ éscillograms, drawings, photograp
ner documentation of visual observations as appropriate.

statement of pass/fail identifying the part @fithe test for which the specimen has
d also a description of the failure.

sulating down-conductor

Classification

ilities.

Hance with-the test parameters identified in Table 2.

hers farsinsulating down-conductors are classified as follows.

a) Ad

cording to material:

metallic (e.g. hot dip galvanized steel, copper, aluminium, stainless steel);
non-metallic (e.g. PVC, plastics);

composite (combination of metal and plastic);

alues

ecified in the Technical Specification, i.e. shunts, oscilloscope, ohmmeter, forque

. The
fully

hs or

failed

fication of insulating down-conductors depends on the lightning current cdrrying

election of ¢lasses H,, Hy, H and N should be performed by the manufactufer in

b) According to the fixing arrangement of the insulating down-conductor and the fastener:

with screws;

without screws (e.g. clips, springs).
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5.2 Lightning current carrying capability
Table 2 — Lightning impulse current (Iimp) parameters
Classification Iimp WIR
kA + 10 % kJ/Q £ 35 %
N 50 625
H 100 2 500
H, 150 5 600
H, 200 10 000
NOTE The parameters specified in Table 2 can typically be achieved by an
exponentially decaying lightning impulse current having a time to half value in the
range of 350 ys according to IEC 62305-1.
5.3 |Preferred values of equivalent separation distance s,
Se 25cm, 50 cm, 75 cm, 100 cm
NOTE | Preferred values mean values which are often used in practice. Depending on real conditions, lower and in
some gases higher values may be needed.
5.4 ([Requirements
5.41 General
An ingulating down-conductor shall carry out its.function of insulating the conductor|in an
acceptable and safe manner when subjected to lightning discharge stress, mechpnical
influences and environmental influences. Itxshall be so designed and constructed thaj safe
handling is ensured.

An in

surfage of the structure to be protected without damage to the conductor or insulation.

An ing
and c

5.4.2
5.4.2.

The n
termin
envird

bmply with the teststgiven in 5.5.

Environmehntal requirements
U Corrosion resistance
hetallic-parts of an insulating down-conductor system, including conductor fasts

ations, and connector components, shall withstand the effects of corrosion typical
nment to which it is exposed.

sulating down-conductor shallnbe provided with dedicated fasteners to fix it fo the

ulating down-conductor.shall be compatible with the surface material to which it i fixed

Bners,
of the

Compliance is checked following the manufacturer’s declaration for the classification of the

insula

5.4.2.2

ting down-conductor by testing according to 5.5.5.1.

UV light test

The non-metallic portion of insulating down-conductor, conductor fasteners, terminations and
connection components shall withstand the effects of UV light typical of the environment to

which

Comp

it is exposed.

liance is checked by testing in accordance with 5.5.5.2.
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5.4.3 Mechanical requirements

An insulating down-conductor shall fulfil the requirements of IEC 62561-2. Deviation from the
requirements given in Table 1 of IEC 62561-2:2012 shall be acceptable as long as the
insulated down-conductor passes the electrical test specified in 5.5.7.

5.4.4 Electrical requirements
5.4.41 General

An insulating down-conductor shall be able to withstand the actual stress generated by a
lightning stroke associated with the LPL declared by the manufacturer.

5.4.4.p Lightning current carrying capability

An ingulating down-conductor shall have sufficient lightning current carrying capapbility.

All cpnnectors needed to assemble an insulating down-conductor.vshall comply| with
IEC 6R561-1.

The fest specified in 5.5.7.1 is required for insulating down-conductors if their mgtallic
condyctor has less cross sectional area than standardized An{EC 62561-2 or if thegy are
intended to carry more current (Iimp) than 100 KA.

Compliance is checked according to the manufacturer’s. declaration of the lightning cprrent
carryipg capability by tests specified in 5.5.7.1.

5.4.48 Equivalent separation distance s,

Insulgting down-conductors shall be able“to withstand the very high impulse vo|tages
generpted by a lightning strike.

An ingulating down-conductor shalkhave an equivalent separation distance s, which is[equal
to or greater than the required separation distance specified in IEC 62305-3.

Compliance is checked according to the manufacturer’'s declaration of the equiyalent
separption distance for the.classification of the insulating down-conductor in accordancg with
5.1 and by the test spécified in 5.5.7.

For additional installation means (installation arrangement) as defined in 3.14, compliapce of
the equivalent\‘separation distance for each installation arrangement described iph the
documentation-should be checked by the installation arrangement test specified in Annex F.

5.4.5 Documentation

The manufacturer or supplier of the insulating down-conductor shall provide adequate
information in their documentation to ensure that the installer can select and install the
component in a suitable and safe manner in accordance with requirements of IEC 62305-3.

Compliance is checked by inspection in accordance with 5.5.3.

Installation means supporting insulating down-conductors have to be tested in combination
with the down-conductors. Additionally the high voltage installation arrangement test is
recommended as described in Annex F. Each installation arrangement described in the
installation instructions has to be tested separately.
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5.4.6 Marking
Each insulating down-conductor shall be marked at least every 3 m with:

a) the manufacturer’s or responsible vendor’s name, logo or trademark;
b) product identification or type;
c) equivalent separation distance sg;

d) current fiy,.

Where it is not possible to make these marks directly onto the product, they shall be on the
smallest supplied packaging.

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

Compliance is checked by testing in accordance with 5.5.3.

5.5 |Tests
5.5.1 General test conditions

Tests|according to this document are type tests. These tests.are’/of such a nature that| after
they have been performed, they need not be repeated unless changes are made {o the
materjals, design or type of manufacturing process, which*might change the performance
charagteristics of the insulating down-conductor.

The document cannot cover all possible types ofiinsulating down-conductor and the way of
fixing|them on various surfaces of different materials. When required, for these applicdtions,
agreement should be obtained between the_tést engineer and manufacturer on the specific
testing regime.

Unlesp otherwise specified, all tests-lare carried out with the specimens assembled and
installed for normal use according.to the manufacturer's or supplier's instructions, with the
recommended conductor materials,.sizes and tightening torques.

If an [insulating down-conductor is classified by the manufacturer in more than one ¢f the
classifications in 5.1, only\the highest classification has to be tested.

Type [tests are carried out on three specimens according to the test sequence specifijed in
Table| 3. Within.‘any test sequence, the tests shall be carried out in the order gijen in
Annex D.

A specimen’has passed a test sequence of Table 3 if all the requirements of the relevant test
clausg¢s.and the relevant pass criteria are fulfilled. T

If the required number of specimens pass a test sequence, the design of the insulating
down-conductor is acceptable for that test sequence. If two or more test specimens fail a test
sequence, the insulating down-conductor does not comply with this document.

In the event that a single specimen does not pass a test, this test (and the prior testing
required by the test sequence that may have influenced the result of the failed test) shall be
repeated with three new specimens. No failure of any specimen is allowed in the second
sequence of tests. A set of three specimens may be used for more than one test sequence
when agreed by the manufacturer.

The applicant, when submitting the first set of specimens may also submit an additional set of
specimens that may be necessary should one specimen fail. The test house shall, without
further authorization, test the additional set of specimens, and shall only reject the product if
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an additional failure occurs. If the additional set of specimens is not submitted, a failure of
one specimen of the first set shall cause product rejection.

Tests shall not commence earlier than 168 h from the time of manufacture.

When not otherwise specified, the test shall be performed in free air, with an ambient
temperature between +15 °C and +40 °C and relative humidity between 25 % and 75 %.

A torque meter having a resolution of at least 0,5 Nm and an accuracy equal to or less than
14 % shall be used for all tightening operations.

The a’l‘ccuracy for all other mechanical loads applied to the test specimen shall be eqUa| to or
less than +5 %.
Table 3 — Type test requirements for an insulating
down-conductor and fasteners
Identification of
se;j esrtwe Test description Sub-clause iﬁ:\ssgg,:'seosfe; Number of spedimens
specimens)
1 Documentation 5.4.5 A 1
Marking test 5.5.4 A 1
Construction 5.5.61 A 1
2 Metallic and composite fasteners
Corrosion test 5.5.5.1 A, B, F 9
Lateral load test 5.5.6.2.1 A 3
Axial movement test 5.5.6.3 B 3
3 Non-metallic and composite fasteners
UV light test 5.5.5.2 C,D,E 9
Lateral load test 5.5.6.2.2 Cc 3
Axial movement test 5.5.6.3.3 D 3
Impact test 5.5.6.3.4 E 3
Lightning currént carrying capability test 5.5.71 F 3
High yeltage impulse test 5.5.7.2 F 3
5.5.2 General test setup

Unless otherwise specified by the manufacturer, the insulating down-conductor system shall
be cleaned by using a suitable degreasing agent followed by cleaning in demineralized water
and drying. The specimen shall then be assembled according to the manufacturer’s
installation instructions, e.g. with the recommended connectors at the specified tightening
torques.

The tightening torque should be applied in a steady and uniform manner.

Testing the equivalent separation distance of the insulating conductor system requires the
complete working system which normally consists of an insulating conductor, cable fasteners
providing a means of attachment to the mounting surface and connector fittings designed to
connect and support air terminals at the required distance. Therefore the complete system
shall be tested.
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5.5.3 Documentation
The manufacturer or responsible vendor shall provide in his literature:

a) the classifications according to 5.1;

b) the conductor dimensions;

c) materials to be used with the insulating conductor;

d) the type of mounting surface to be fixed;

e) the recommended method of assembly, installation and fixing to the mounting surface;
f) the equivalent separation distance sg;

g) information for flame retardant and smoke density of insulating conductors suitafjle for
ingtallation inside the structure according to IEC 60332-3 and IEC 61034.

Compliance is checked by inspection.

5.5.4 Marking test

The durability of marking shall be tested by easy rubbing for 10 timies with a piece off cloth
soaked with water.

5.5.5 Environmental influence tests
5.5.5.11 Corrosion test

This test is performed as preconditioning prior to.the electrical testing specified in 5/5.7.1.
Three| specimens of the insulating down-conductor'with terminations shall be assembled as
shown in Figure 13 in accordance with the manufacturer’s installation instructions, (e.d. with
the recommended conductor fasteners and\ connector terminals installed to the tigh{ening
torqugs specified by the manufacturer).

The sjpecimens shall be subjected to the environmental influence tests specified in Anhex A
consigting of a salt mist test specified in A.2 followed by a humid sulphurous atmosphere test
specified in A.3. The additional test for ammonia atmosphere specified in A.4 shall be carried
out for conductor fasteners and connectors made of copper alloys having copper content of
less than 80 %. Subclause. 5:5.5.1 and A.4 are also applicable for conductor fasteners and
conngctors having any component parts made of copper alloys with copper content of less
than 80 %.

The gpecimens,are’ deemed to have passed the tests if there are no signs of corfosive
deteripration of\the insulating conductor, conductor fasteners, or connectors visible to normal
or corrected.vision.

NOTE [18\THe corrosion test as described in 5.5.5.1 follows IEC 62561-4 modified in a way that the [special

e £ : b : ’ . : BT PR . P I .
Condltlullb U Tmoulatiimtyg UUWIT=CUTTUULTUTS TITCTUUTTTy Tt CUTITICULUTS ar© tdRTTTITTIU aCLLUUTTL.

NOTE 2 White rust, patina and surface oxidation are not considered as corrosive deterioration.
5.5.5.2 Ultraviolet (UV) light test
5.5.5.2.1 Sample preparation

One set of three sections of insulating down-conductors equipped with the cable fasteners,
measurement contacts, terminations and connector components specified by the
manufacturer shall be prepared for the UV light test shown in Figure 10, as specified in
Annex B.

If the insulating down-conductor is intended to be used with non-metallic fasteners, the
manufacturer shall provide appropriate metal contacts for the measurement of the electrical
resistance.
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Dimensions in millimetres

/3

500 £5

A

IEC

Key
settion of insulating down-conductor
mgtallic fasteners or measurement contacts

terminals or connection components

Figure 10 — Specimen preparation for‘UV light test

5.5.5.R.2 Test procedure

Prior o and after the UV light test the electrical resistance between the two metallic fasfeners
(metallic contacts) shown in Figure 10 shall be measured with a voltage-current measurgment
devicg at a DC test voltage > 50 V in both polafities. Three measurements shall be performed
10 s gfter application of the DC voltage at a temperature of (20 £ 4) °C.

It is recommended to verify the torque-of the screws prior to and after the UV light test.

The specimens shall be subjected/to the UV light test specified in Annex B.
Pass [criteria:

The specimens are deemed to have passed this test if:

a) the change ofithie average resistance for each polarity prior to and after the UV light test
is|less than50 % of the initial value;

b) there are-no signs of disintegration and no cracks visible to normal or corrected visiop.

5.5.6 Mechanical tests

5.5.6.1 Construction

The surface of the insulating down-conductor and associated components shall be free from
burrs from the cutting process, moulding joint deformation and similar inconsistencies which
are likely to damage the conductors or inflict injury to the installer or user.

Compliance is checked by visual and manual inspection.

5.5.6.2 Lateral load test of cable fasteners for insulating down-conductors
5.5.6.2.1 Metallic or composite cable fasteners

As preconditioning, the corrosion test according to 5.5.5.1 and the UV light test, only for
composite fasteners, specified in 5.5.5.2 shall be performed on each specimen.
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A set of three specimens is subjected to a load test of 200 N applied at the midpoint distance
between the fasteners as illustrated in Figure 11.

Dimensions in millimetres

250 £25

| 4
A

[ 4 4 [ 4 2
- I —asteher— aSterneT—= F

a

o}

[ B
| R
20 £2 / 20 £2
—  |—-.— —
Load IEC
Key
1 mdunting plate
2 fagtener
3 ingulating down-conductor
4 logd

Figure 11 — Basic arrangement for lateral load test
The fyll test load is applied for a period of 5 mi@to 6 min.

All tests are carried out at a temperaturevof (-10 + 1) °C and repeated at a temperatpire of
(+40 1 4) °C.

Pass [criteria:

The specimens have passed the test provided the fasteners remain intact and the insylating
condyctor is undamaged.and not pulled within the cable fastener ends.

5.5.6.R.2 Non-metallic or composite cable fasteners

As preconditioning the UV light test specified in 5.5.5.2 shall be performed on each specjmen.

A set|of three specimens is subjected to a load test of 200 N applied at the midpoint didtance
between'the fasteners as illustrated in Figure 11.

The full test load is applied for a period of 60 min to 61 min.

All tests are carried out at a temperature of (-10 + 1) °C and repeated at a temperature of
(+40 £ 4) °C.
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Pass criteria:

The specimens have passed the test provided the fasteners remain intact and the insulating
conductor is undamaged and not pulled within the cable fastener ends.

5.5.6.3 Axial movement test of cable fasteners for insulating down-conductors
5.5.6.3.1 Test setup

The test is performed on an insulating down-conductor with a minimum length of 300 mm
where the fasteners are mounted at a distance of (250 £ 25) mm as shown in Figure 12.

Dimensions inmillimetres

Fastener 1
N

250 £25

y 2

7
Fastener 2

Load
IEC
Key
1 mdunting plate
2 fastener
3 insulating down-conductor
4  load
Figure 12 — Typical arrangement for axial movement test
5.5.6.3.2 Metallic cable fasteners

As preconditioning the corrosion test specified in 5.5.5.1 shall be performed on each
specimen.

A set of three specimens is subjected to a load test of 50 N applied as shown in Figure 12.

The full test load is applied for a period of 5 min to 6 min.
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All tests are carried out at a temperature of (-10 + 1) °C and repeated at a temperature of
(+40 £ 4) °C.

Pass

criteria:

The specimens have passed the test provided the fasteners remain intact, the insulating
conductor is undamaged, and the displacement of the insulating conductor with respect to the
fasteners is not more than 3 mm.

5.5.6.3.3 Non-metallic or composite cable fasteners

As prg¢conditioning the UV light test specified in 5.5.5.2 shall be performed on each spec

A set
The fu

All te
(+40 1

Pass

The 9
down-
respe

5.5.6.

The tht is carried out on a (500 * 5) mm.length of insulating down-conductor with two

metal

The U

Three

Each
IEC 6
struct

The s
remoy
appar

of three specimens is subjected to a load test of 50 N applied as shown in Figure 1
Il test load is applied for a period of 60 min to 61 min.

5ts are carried out at a temperature of (-10 + 1) °C and repeated “at a temperat
- 4) °C.

criteria:

pecimens have passed the test provided the fasieners remain intact, the insy
conductor is undamaged and the displacement{of*the insulating down-conducto
Ct to the conductor fasteners is not more than 3ymm.

3.4 Impact test

ic or composite cable fasteners maunted at one of the conductor specimen.
V light test specified in 5.5.5.2 shall be performed as preconditioning for this test.
specimens shall be subjected to the impact test.

specimen is mounted on a pendulum hammer test apparatus according to Claus
D068-2-75:2014, as shown in Figure 6.The test apparatus is mounted on a solid
ire providingtsufficient support.

becimen.shall be placed in a cabinet at a temperature of -5 °C for 2 h. The specin
ed from the cabinet and immediately placed in position in the pendulum hamme
ptus,

men.

ire of

lating
r with

non-

e 5 of
all or

hen is
r test

At (12 = 2) s after removal of the specimen from the cabinet, the hammer is allowed to fall
(2 J, 0,5 kg, 400 mm) so that three impacts are applied as perpendicular as possible to the
length axis of the insulating conductor.

The first impact should be to the left fastener, the second to the right fastener, and the third to
the midpoint on the insulating down-conductor between fasteners.

Alternatively, it is allowable to apply the pendulum hammer test apparatus inside a climatic
chamber after the specimen is held at a temperature of -5 °C (+ 1 °C) for a minimum of 2 h.


https://iecnorm.com/api/?name=20fb2ef486f1614ae9011803a2e5e109

- 36 — IEC TS 62561-8:2018 © IEC 2018

Pass criteria:

After the test the specimens shall show no cracks or similar damage visible to normal or
corrected vision without magnification.

5.5.7 Electrical tests
5.5.71 Lightning current carrying capability test

Three specimens of insulating down-conductors shall be bent to the minimum radius specified
by the manufacturer and straightened a total of three times before the high voltage testing is
perforped- is—is—tended—to—simtlate—a—mechanics e which—eoutd—eseur—guring
installation.

Thesq three specimens shall be assembled as shown in Figure 13 according tp the
manufacturer’s installation instructions, e.g. with the recommended connectors at| their
tighteping torques.

The corrosion test specified in 5.5.5.1 shall be performed as preconditioning. The elegtrical
test shall be performed using the test arrangement shown in Figure{13. The length / shotlild be
equal|to or greater than three times the minimum bending radius of the insulating fgown-
condyctor specified by the manufacturer.

NOTE | The specimen tested under these conditions is also usedrin“the test according to 5.5.7.2. Therefore
rememper to use a specimen with a total length sufficient to fulfil thesrequirements in 5.5.7.2.2.
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5 ‘. _. Flexible lead
4
2 s
3 y
Flexible lead
5| 4 /3 1 6
g /\/ [ /I 4
Y — 3 A
/

IEC

Key
ingulating down-conductor

plate made of insulating material

rig|d fastener
cable termination
cable termination connector

mipimum bending radius of insulating,down-conductor

~ o O b~ W N -

length of cable equal to or greatef.than three times the minimum bending radius

-~

Figure 13 — Basic arrangement for the lightning current carrying capability tes

The specimen shall betésted according to 6.4 of IEC 62561-1:2017 using the impulse current
specified in Table 2 of 5.2 for the classification of insulating down-conductor specified by the
manufacturer.

Pass [criteria:

The chanee afthao racictanecn Af tha oot Arran AN AN t acenre dina tao Do e 12 oo iiern A |th a

rerge-of-theresistarceotthetestarrangementaccordingtoFgure 1 3—measuredw
source of at least 10 A as close as possible to the connection components, is equal to or less
than 3 mQ.

In addition, the pass criteria specified in items b), ¢), d) and e) of IEC 62561-1:2017, 6.4 shall
apply for the connectors. There shall be no sign of damage or cracks visible to normal or
corrected vision for the length of the insulating down-conductor.

Pass criteria e) of IEC 62561-1:2017, 6.4 can be checked after the high voltage impulse tests
5.5.7.2.
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5.5.7.2 High voltage impulse test for insulating down-conductors
5.5.7.2.1 Test setup

The electrical test is performed using the test arrangement given in Figure 14. For testing the
equivalent separation distance of an insulating down-conductor, a comparison arrangement is
used. The comparison arrangement uses a spark gap formed by two crossed rods above a
conductive ground plane 2 m x 2 m. These rods shall have a diameter of (8 £ 0,5) mm and a
length of at least 2 m. The minimum height of the grounded rod above the ground plane shall
be 1,5 m. The distance between the specimen under test and the comparison arrangement
shall be at least 2 m.

The dlearance s, of the spark gap in the comparison arrangement is used as the digtance
measyirement for the specified equivalent separation distance under test. The test“shpall be
performed with negative polarity only. The clearance of the comparison arrangement shall be
adjusied depending on the specified equivalent separation distance s, to a distance of:

Se

S¢ =
Cdc_st

NOTE [I The factor ¢, , is defined as the effect of higher steepness and,the probability of the occurr¢nce of
subsequent negative short strokes on the equivalent separation distanee/of the insulating down-confiuctors
compafed to the test impulse. For a standard high voltage impulse (1,2/50 ps or faster) chopped at a fime to
chopping 7,=1,2 ps the steepness correction factor c, ., cansbe-assumed to be 1,2 for dry ingqulating
down-conductors. -

NOTE 2 Impulse generators for negative subsequent short\stroke induced voltages are not readily avhilable.
Therefgre Marx generators, existing in almost all high voltage\laboratories, are usually used for the high yoltage
impulsg tests. Using Marx generators a time to chopping of\1;0 ys to 1,4 ps is usually achieved. This is agcepted
as a tept value for induced voltages expected in first negative short strokes.

For the voltage measurement, a dividervaccording to IEC 60060-2:2010, Clause 8 and a
measuiring instrument according to IEC:64083-1 and IEC 61083-2 shall be used.

IEC
Key

1 high voltage impulse generator

2 high voltage impulse divider

3 impulse measuring device

4 comparison arrangement (spark gap)

5 specimen under test

%)
o

gap distance of the spark gap

Figure 14 — General description of the test setup for the high voltage
impulse test of the insulating down-conductor
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5.5.7.2.2 Specimen preparation

Before testing the equivalent separation distance as a preconditioning the corrosion test
according to 5.5.5.1 shall be performed. The specimens passing the test for 5.4.4.2 (if
required) shall be used for this test.

The high voltage test arrangement for insulating down-conductors is shown in Figure 15. The
metallic tube illustrated in Figure 15 should have an internal diameter not more than twice that
of the cable under test. Where necessary the metallic tube may be split along its length in
order to aid assembly of the test arrangement. Where the tube is split, it should be ensured
that the two halves are suitably electrically connected.

[y

IEC

Key

=N

ingulating down-conductor
mgtallic pipe @ < 2g cable, [, = 2\m
connection according to manufacturer installation instruction

inner conductor (down-conductor)

a A WO N

copnection to the high.voltage impulse generator

acgording to the manufacturer's instructions

~ o~

mdtallic pipe length

Figure 15 — Test arrangement for insulating down-conductors

The hjghvoltage arrangement for partially insulating down-conductors is shown in Figurg 16.
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7 IEC

insulated down-conductor

metallic surface Iy = 2m, I3>s,

support insulator according to manufacturer's instruction

inner conductor

connection to the high voltage impulse generator

cable termination (overlapping distance /, according'to-manufacturer’s instructions)
support (insulating material or metal)

floating or grounded plate

lgenerator

iclearance distance

Figure 16 — Test arrangement for partial insulating down-conductors

The lgngth [, of the grounded metallic surface (2) shall be 2 m. The width should be

times
manu
shoul

5.5.7.

The tdg

the clearance distance 4. The required clearance distance d is to be defined |
acturer. The distance /3, in between the ground and the grounded metallic surfaq
i be larger than-the separation distance s.

2.3 Test procedure

st/is.performed with impulse voltages of negative polarity only.

three
y the
e (2),

The clearance of the comparison arrangement shall be adjusted to s, as described above.

The impulse generator shall be initially set without a specimen connected to a peak value
approximately U, = s, x 10 kV/cm and increased incrementally until time to chopping T,
reaches the test condition of 1,0 us < T, < 1,4 ps.

NOTE 1

Since the specimen under test is an additional load for the generator, a fitting procedure is to adjust the

generator without the specimen under test close to 1,0 ys. There is no need to verify the time to half-value of the
impulse. If the condition 1,0 ys < 7, < 1,4 ys cannot be met, the damping resistors of the Marx generator are
reduced in order to increase the steepness and the amplitude of the applied voltage. After U, has been adjusted,
the test specimen is connected to the impulse generator as shown in Figure 14. The test specimen is then tested
with three impulses of U, and 7. All three impulses are recorded.
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Pass criteria:

The specimen has passed the test if all three impulses cause a flashover on the comparison
arrangement and the test condition 1,0 ys < T, < 1,4 ps is fulfilled for all three tests.

If the test condition for T is not fulfilled, the test may be repeated with an impulse voltage
increased by 5 % until the test condition for 7, is fulfilled.

The flashover can be identified using a still camera and a record from the oscilloscope. The
specified separation distance s, is confirmed by this test.

NOTE R In case there is doubt about the location of a flashover, a current measurement in the branch| of the
insulating down-conductor earthing wire can resolve the problem.

5.5.7.p Installation arrangement test for insulating down-conductors

Suppgorting structures are part of an installation arrangement as defined, iny3.14 in order to
suppgrt one or more insulating down-conductors mechanically. Supporting.structures hgve an
influepnce on the dielectric strength of the installation arrangement;"Compliance af the
equiviflent separation distance should be checked by the instdlfation arrangement test
specified in Annex F.

5.6 [Electromagnetic compatibility (EMC)

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

5.7 [Structure and content of the test report
5.71 General

The plurpose of this instruction is to proVvide general requirements for laboratory test refports.
This document is intended to promote~clear, complete reporting procedures for laborgtories
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 methodg. The
results shall be reportedsin‘a test report and shall include all the information necessary fpr the
interpfetation of the testresults and all information required by the method used.

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

The structure of each report shall include at least information according to 5.7.2 to 5.7.9.

5.7.2 Report identification
a) A title or subject of the report.

b) Name, address and telephone number of the designated test laboratory. Name, address
and telephone number of any sub testing laboratories where tests were carried out, if
different from the designated test laboratory company which has been assigned to perform
the testing. Unique identification number (or serial number) of the test report.

c) Name and address of the vendor.

d) Report shall be paginated and the total number of pages indicated on each page including
appendices or annexes.

e) Date of issue of the report.
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g)

h)
i)
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Date(s) of performance of test(s).

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

Signature and title of person(s) conducting the test(s).
Declaration to avoid misuse.

The following declaration shall be included in the test report in order to avoid misuse.

"This type test report may not be reproduced other than in full, except with the prior written
approval of the issuing laboratory. This type test report covers only the specimens submitted

f 4 (| n H| H| ) Lok £ H H| H ik 1 "
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5.7.3 Specimen description

a)
b)

c)
d)

5.7.4 Characterization and condition of the test specjmen and/or test assembly

Specimen description.

Functional parts and accessories description (e.g. screws, nuts,, Wwashers, quantity,
hterial, etc.).

m
Manufacturing method — insulating conductors.
D

¢tailed description and unambiguous identification of the "test specimen and/of test
agsembly.

For comparison of test results with those taken from<{other laboratories, it is vital to have a

detailed description of materials' properties and matérials' testing arrangements.

5.7.5 Insulating down-conductor

a)
b)

c)
d)

5.7.6 Standards and references

Conductor material.

Nominal cross-section area, dimensions and shape. The actual cross-sectionall area
sHould also be given.

Insulating material.

Materials for conductor fastenéers and connectors.

Identification of the test standard (Technical Specification) used and the date of isgue of
thg standard (TecChnical Specification).

Reference tothis document may be made only if the full set of tests is performefd and
reported except where the deviations are clearly justified.

Ofther rétevant documentation with the documentation date.
Testprocedure.

Description of the test procedure.

Justification for any deviations from, additions to or exclusions from the referenced
standard (Technical Specification).

Any other information relevant to a specific test such as environmental conditions.
Configuration of testing assembly.
Location of the arrangement in the testing area and measuring techniques.

5.7.7 Testing equipment, description

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