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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LIGHTNING PROTECTION SYSTEM COMPONENTS (LPSC) -
Part 3: Requirements for isolating spark gaps (ISG)

FOREWORD

1) Thel ernationa e otechnica ammi ion i a worldwide orqganization fa andardization :)mprising
all ndtional electrotechnical committees (IEC National Committees). The object/ of IE€_isto| promote
internptional co-operation on all questions concerning standardization in the electri¢alland electxonic|fields. To
this ehd and in addition to other activities, IEC publishes International Standards, Tedhnical Specjfications,
Technfical Reports, Publicly Available Specifications (PAS) and Guides ereafter referkred tof as “IEC
Publidation(s)”). Their preparation is entrusted to technical committees; any IEG_Natjonal Conimittee Bterested

0 governmental’ fand non-
goverpmental organizations liaising with the IEC also participate in this\preparatign.\JEC collaborat¢s closely
i s”detefqmined by

agreenent between the two organizations.

2) The fdrmal decisions or agreements of IEC on technical matter. > brnational
consepsus of opinion on the relevant subjects since each/technical i 2 i from all

3) IEC Publications have the form of recommendations for inter National
Comniittees in that sense. While all reasonab S i nt of IEC
Publidations is accurate, IEC cannot be 5 i r for any
misinterpretation by any end user.

blications
vergence

betwegn any IEC Publication indicated in

the lafter.
5) IEC itpelf does not provide any atte i 6 ity. ificati i i onformity
assespment services and)\i 3S tc ity. i ible for any

6) All usérs should

7) No liapility shall a ,employees, servants or agents including individual eXperts and
membiers of its tec ational Committees for any personal injury, property damage or
other [damage of /any hether direct or indirect, or for costs (including legal fees) and
expenkes arising\out \of ublicati use of, or reliance upon, this IEC Publication or any ¢ther IEC

Publig

8) Attent ative references cited in this publication. Use of the referenced publications is
indisp ne-correct application of this publication.

9) Attent i he_possibility that some of the elements of this IEC Publication may be the fubject of

paten{ ri . C shall not™be held responsible for identifying any or all such patent rights.

Internat|jomal~Stand
protectipn

rd IEC 62561-3 has been prepared by IEC technical committee: Llightning

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

FDIS Report on voting
81/418/FDIS 81/424A/RVD

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

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

The content of this part of IEC 62561 is taken from the European Standard EN 50164-3.
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A list of all the parts in the IEC 62561 series, published under the general title Lightning
protection system components (LPSC), can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
+ amended.

A bilingpial version of this publication may be issued at a later date.
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INTRODUCTION

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

Part 3: Requirements for isolating spark gaps (ISG)

1 Scope

This part of IEC 62561 specifies the requirements and tests for isolating spark gaps (ISG) for
lightning protection systems.

ISGs cgn be used to indirectly bond a lightning protection system to r nearbymetalwork
where g direct bond is not permissible for functional reasons.

Typical ppplications include the connection to:

e earth termination systems of power installations;

e earth termination systems of telecommunication sys
e auxiliary earth electrodes of voltage-operated, ez
e rail ¢arth electrode of AC and DC railways;
e mea
e instd
e sery

e bypds

NOTE L ifions such
as fire g y for the
compone
2 Noi
The foll ent and
are indipp pl|cat|on For dated references, only the edition cited applies. For

undated latest edition of the referenced document (including any

|EC 60 - s rivanpaanntal faofin ey Doyt 2 E92: TAoacta Togt Ih: Qolt poaidlf c CIIC
0 CrrvirorineTitalr tootityg T—art Zz-J9Z. 1 CStS TCOT T\, oait 111i1oi, y

(sodium chloride solution)

Q

IEC 61643-11, Low-voltage surge protective devices — Part 11: Surge protective devices
connected to low-voltage power systems — Requirements and test methods

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

IEC 62305-1, Protection against lightning — Part 1: General principles
ISO 6957:1988, Copper alloys — Ammonia test for stress corrosion resistance

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


https://iecnorm.com/api/?name=b9b9c455e916f61d13f4ab3b75f4dcbb

-8- 62561-3 © IEC:2012(E)

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

31

isolating spark gap

ISG

component with discharge distance for isolating electrically conductive installation sections

Note 1 to entry In the event of a lightning strike, the installation sections are temporarily connected conductively
as the result of the response of the discharge.

3.2
sparkoyer voltage
maximu

3.3
withstand voltage
value of the test voltage to be applied under specified condition h , during
which a|specified number of disruptive discharges is tolerate

3.4
power frequency withstand voltage

r.m.s vgdlue of a sinusoidal power freg
made under specified conditions and

ng tests

3.5
DC withstand voltage
value gf a DC voltage e IS d during tests made under slpecified

conditions and for a specifie

3.6
rated withstan
value of a withstan

behaviour of an ISG

solating

3.7
rated p

Uw ac
value o

the isolating

acterize

behaviotr of'an ISG

3.8
rated DCwithstand voitage

Uw bc
value of a DC withstand voltage declared by the manufacturer to characterise the isolating

behaviour of an ISG

3.9
impulse sparkover voltage
impulse voltage of the waveshape 1,2/50 to classify the sparkover behaviour of the ISG

3.10

rated impulse sparkover voltage

Ur imp

manufacturer’s declaration of the ISG sparkover voltage
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3.1
isolation resistance
ohmic resistance of the ISG between the active parts

3.12
lightning impulse current

l

imp

impulse current that classifies an ISG

Note 1 to entry Five parameters are to be considered; the peak value, the charge, the duration, the specific
energy and the rate of rise of the impulse current.

4

Classification

Accordipg to the ISG's capability to withstand lightning current, as Tab \ the
classes|apply:

o O T O

)
)
)
)
)

D

5

5.1

ISGs sh
manufa
and sur

5.2

ISGs sh
conditio
weather
radiatio

5.3

The mapufacturer o

clasg H for heavy duty;
clasg N for normal duty;

clasg 1L for light duty;
clasg 2L for light duty;
clas$ 3L for light duty.

Requirements

General

E

that they operate satisfactorily under the enviro
ice conditions. Outdoors ISG shall be contain
eramic, or other acceptable material, that is resistarn

e ISG shall provide adequate instructions in their literature to

bllowing

with the
persons

nmental
ed in a
t to UV

ensure

that thelinstaller of the ISG can select and install them in a suitable and safe manner.

These instructions shall contain at least the following information:

classification and lightning current capability (limp);

rated withstand voltage;

rated impulse sparkover voltage (U, imp);

rated power frequency withstand voltage (Uyy ac);

rated DC withstand voltage (Uy pc);

assembly instructions with installation location (if crucial to the function);

appropriate connection components for the installation if not part of the ISG.

Compliance is checked by inspection.
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5.4 Lightning current carrying capability

ISGs shall have sufficient lightning current carrying capability.

Compliance is checked in accordance with Clause 6 following the manufacturer’s declaration
for the class of the ISG in accordance with Clause 4.

5.5 Rated impulse sparkover voltage

The ISG shall always spark over at this value during the tests.

The ISG may experience some variation of sparkover characteristics before and after the
Iightninj current test. This shall be included in the rated impulse sparkover voltage defined by
the marufacturer.

5.6 Rated withstand voltage

5.6.1 Rated DC withstand voltage

The ISG shall never spark over at this value during the v _aftey performing the

lightning current test.

5.6.2 Rated AC withstand voltage

The ISG shall never spark over at<this even after performing the
lightning current test.

5.7 Isolation resistance

Before MQ and

after theg
Complig

58 M
The 1SQ

a) ma
b) par
c) the

classifieation in accordance with Clause 4.

If the marking in accordance with b) is not practical, it may be given on the $mallest
packaging unit. The marking shall be durable and legible.

Compliance is checked in accordance with 6.3.

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

5.9 UV resistance

ISG housings shall be made of UV resistant material specified by the material’s supplier.

Compliance is checked by inspection of the documentation.
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6 Tests

6.1 General conditions for tests

The tests in accordance with this standard are type tests and performed in a sequence
according to Annex B.

e Unless otherwise specified, tests are carried out with the specimens assembled and
installed as in normal use according to the manufacturer's or supplier's instructions.

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

° |f o) Iy ona of tha cnanimanc dnoc nat caticfy o tact Ao tn an accamhlyar maniif
oo E—SPp e e RSG5 Hot—SatSH—a—teSt+ade 60— —aSSeory HraHu

fault, that test and any preceding one which may have influenced

acturing
the test

shal| be repeated. The tests which follow shall also be carrigd equired
sequyence on another full set of specimens, all of which ith the
requirements.

e If the ISG has an integral connection component part with its desi i bjected
to the testing regime of IEC 62561-1 using the apppopriate K i jiven in
Table 1 of this standard.

The applicant, when submitting a set of specime ity an additiondl set of

specimgns which may be necessary should one _sp ih esting station will then,

without [further request, test the additional set. 0f ¢ i ill reject only if g further

failure dccurs. If the additional set of
of one gpecimen will entail rejection.

Prior to|the testing of the ISG and clamp asse
employed to ensure that the\housing is otse

6.2 Ellectrical test

6.2.1 Isolatio@sn
The tes|t is conducted v

at the same time, the failure

able protection measures sHould be
o the conditioning treatment.

up to a
maximu
The res
The spd fer than
100 MQ)

6.2.2 Withstand voltage

6.2.2.1 General

The rated withstand voltage shall be tested according to the value declared by the
manufacturer in accordance with 3.6.

6.2.2.2 Power frequency withstand voltage
6.2.2.2.1 General conditions for tests

The rated power frequency withstand voltage is tested by applying an a.c. voltage at the
terminals of the ISG. The voltage is increased continuously at a rate of 100 V/s with a nominal
frequency of 50 Hz or 60 Hz until the r.m.s. value as declared by the manufacturer is reached
and this is maintained for a time of 60 s + 1 s.
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The prospective short-circuit current of the source may be limited to a minimum value of
5 mA. During the application of the test voltage the ISG shall not spark over, or conduct a
leakage current exceeding 1 mA.

6.2.2.2.2 Acceptance criteria

The specimens are deemed to have passed the test if no signs of cracks or punctures appear
on the enclosures.

6.2.2.3 DC withstand voltage

6.2.2.3.1 General conditions for tests

The ratJed d.c. withstand voltage shall be tested by applying a d.c. volt terrrluinals of
the ISG| The voltage shall be increased continuously at a rate of 10 i alue as
declared by the manufacturer is reached and this is maintained for ati

The prdspective short circuit current of the source may be limited i alue of
5 mA. During the application of the test voltage the ISG sha nduct a
leakage| current exceeding 1 mA.

6.2.2.3.2 Acceptance criteria

The spdcimens are deemed to have passed the\ appear
on the gnclosures.

6.2.3

6.2.3.1

An impdlse voltage 1,2/50 { 2 the declared impulse sparkover|voltage
shall be i est is performed with five surges of |positive
and ned over at each test impulse.

6.2.3.2

The spgcimens are dee ch test
impulse Si

6.2.4

6.2.4.1

After 6.p.37and the conditioning according to Annex A, the specimens shall be pre-gtressed

i floct o4t + ~f N L ] fall P= N d tact + of | £+ +h
with a test-etrrent-of-6:5—+ 5 —fottowed—by—a—secend—testeufrentoff—afterthe+SG has

cooled down close to ambient temperature.

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

All the parameters are given in Table 1.
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Table 1 — Lightning impulse current (Iimp) parameters?@

ISG limp W/R
classification KA £10% kJ/Q + 35 %
H 100 2 500
N 50 625
1L 25 156
2L 10 25
3L 5 6,25 (
N
@ The parameters are derived from IEC 62305-1 and IEC 61%@11.

NOTE When a lightning current flows in an arc, a shock wave is produced.
upon the |peak current and the rate of rise of the current. The shorter
general, the acoustic shock wave can cause damage to the surrounding_com
ISG.

6.2.4.2 Acceptance criteria

The spgcimens are deemed to have passed the
on the gnclosures.

6.2.5 Isolation resista

The isqglation resistance
500 kQ.

6.2.6

Repeat

6.2.7

Repeat

6.3 Marking test

¢ in accordance with 6.2
specimgns are deeme C assed the test if the values are equal or grea

ependent
everity. In
ure of the

appear

1. The
er than

6.3.1 General conditions for tests

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

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

6.3.2 Acceptance criteria

After the test the marking shall be legible.
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7 Electromagnetic compatibility (EMC)

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

8 Structure and content of the test report

8.1 General

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

The re
unambig
results
interpre

clearly,
thoys The
ary for the

Particul t, especially with
regard format
shall be out, but the headings
shall be

The strd
8.9.

08.2to

8.2 Report identification
a) A title or subject of th
b) Name, address and

c) Nanje, addres
carrled out if\d

bst was

d) Unique identifica

e) Nanje and adk

f) Rep

g) Date

h) Datsg

i) Sign
the

J) S|gr ature and title n'F pnrcr\n( ) bnndur\t!ng the-test-

sign for

esting laboratory for the content of the report.

8.3 Specimen description
a) Sample identification.

b) Detailed description and unambiguous identification of the test sample and/or test
assembly e.g. part number, type, classification, material, dimensions, etc.

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

e) Date of receipt of test items.

f) Photographs, drawings or any other visual documentation.

8.4 Standards and references
a) lIdentification of the test standard used and the date of issue of the standard.
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b) Other relevant documentation with the documentation date.
8.5 Test procedure
a) Description of the test procedure.
b) Justification for any deviations from, additions to or exclusions from the referenced
standard.
c) Any other information relevant to a specific test such as environmental conditions.
d) Configuration of testing assembly and measuring set-up.
8.6 Testing equipment description
Descrip for—of CquiplllUllt used—for every—test condtucted, e generator; m"itiuuill& /ageing
device.
8.7 Measuring instruments description
Characteristics and calibration dates of all instruments use values
specifiefl in this standard, i.e. shunts, oscilloscope, ohmmete
8.8 Results and parameters recorded
The megsured, observed or derived results shall be ¢
a) isolation resistance;
b) withgtand voltage (power frequency
c) ratef sparkover voltage;
d) Iighln
e) conmection componen ues);
f) marking;
g) statgment of resi
The ak graphs, drawings, photographs of other
docume|
8.9 §
led and

A statery C ~ il identifying the part of the test for which the specimen has fa

alsoad
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