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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - SAFETY -

Part 2-76: Particular requirements for electric fence energizers

FUREVVURD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization/Compriging
pll national electrotechnical committees (IEC National Committees). The object of IEC is, to. pronmote
nternational co-operation on all questions concerning standardization in the electrical and electronic fields| To
his end and in addition to other activities, IEC publishes International Standards, Technical Specificatipns,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as ‘|EC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National(€ommittee interegted
n the subject dealt with may participate in this preparatory work. International, governmental and rnon-
jovernmental organizations liaising with the IEC also participate in this preparation.] [EC collaborates clogely
ith the International Organization for Standardization (ISO) in accordance with/conditions determined by
pgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as(nearly as possible, an internatipnal
consensus of opinion on the relevant subjects since each technical conimittee has representation from all
nterested IEC National Committees.

EC Publications have the form of recommendations for internationalise and are accepted by IEC Natipnal
Committees in that sense. While all reasonable efforts are madeXto ensure that the technical content of [[EC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for [any
misinterpretation by any end user.

n order to promote international uniformity, IEC National ‘Committees undertake to apply IEC Publicat{ons
ransparently to the maximum extent possible in their national and regional publications. Any diverggnce
between any IEC Publication and the correspondingmational or regional publication shall be clearly indicated in
he latter.

EC itself does not provide any attestation ofsConformity. Independent certification bodies provide conformity
Bssessment services and, in some areas, access to |IEC marks of conformity. IEC is not responsible for [any
services carried out by independent certification bodies.

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

No liability shall attach to IEC or its\directors, employees, servants or agents including individual experts [and
members of its technical commitiees and IEC National Committees for any personal injury, property damagg or
bther damage of any nature ‘whatsoever, whether direct or indirect, or for costs (including legal fees) fand
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other [[EC
Publications.

Attention is drawn to-iRe' Normative references cited in this publication. Use of the referenced publications is
ndispensable for the.correct application of this publication.

Attention is drawn 1o the possibility that some of the elements of this IEC Publication may be the subjeqt of
patent rights..[EC shall not be held responsible for identifying any or all such patent rights.

s redline version of the official IEC Standard allows the user to identify the changes
de to' the previous edition. A vertical bar appears in the margin wherever a change
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This part of International Standard IEC 60335 has been prepared by subcommittee 61H:
Safety of electrically-operated farm appliances, of IEC technical committee 61: Safety of
household and similar electrical appliances.

This third edition cancels and replaces the second edition published in 2002,
Amendment 1:2006 and Amendment 2:2013. This edition constitutes a technical revision.

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

e [the text has been aligned with Edition 9.2 of Fart 1,

e |additional requirements for security fence energizers have been introduced (Clauses- 3| 7,
19, 22, Figures and Annex BB);

e |specific requirements for battery operated energizers have been moved to Annex S.

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

FDIS Report on voting

61H/366/FDIS 61H/367/RVD

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

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

A ljst of all parts in the IEC 60335 series, published under the general title Household and
sinjilar electrical appliances — Safety, can be found on the IEC website.

This Part 2 is to be used in conjunction with the latest edition of IEC 60335-1 and
amendments. It was established on the basis of the fifth edition (2010) of that standard.

its

NOTE 1 When “Part 1” is mentioned incthis standard, it refers to IEC 60335-1.

This Part 2 supplements or‘modifies the corresponding clauses in IEC 60335-1, so as| to
convert that publication \into the IEC standard: Safety requirements for electric fefce
engrgizers.

WHen a particular subclause of Part 1 is not mentioned in this Part 2, that subclause applies

as [far as is reasonable. When this standard states “addition”, “modification” or “replacemept”,
thel relevant text in Part 1 is to be adapted accordingly.

NOTE 2 /The following numbering system is used:

— |subclauses, tables and figures that are numbered starting from 101 are additional to those in Part 1;

— unless notes are in a new subclause or involve noies in Part T, they are numbered starting from 10T, including
those in a replaced clause or subclause;

— additional Annexes are lettered AA, BB, etc.
NOTE 3 The following print types are used:

— requirements: in roman type

— test specifications: in italic type

— notes: in small roman type.

Words in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and
associated noun are also in bold.

NOTE 4 The attention of National Committees is drawn to the fact that equipment manufacturers and testing
organizations may need a transitional period following publication of a new, amended or revised IEC publication in
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which to make products in accordance with the new requirements and to equip themselves for conducting new or
revised tests.

It is the recommendation of the committee that the content of this publication be adopted for implementation
nationally not earlier than 12 months or later than 36 months from the date of publication.

The following differences exist in the countries indicated below:
6.101: Only energy limited energizers are allowed (All EU and EFTA counties).

The committee has decided that the contents of this document will remain unchanged until the
stapility date indicated on the TEC website under "hitp://websiore.iec.ch” In the data relateqd to
the] specific document. At this date, the document will be

e |reconfirmed,
e |withdrawn,
e |replaced by a revised edition, or

e |amended.

The contents of the corrigendum of November 2018 have been included in this copy.

IMPORTANT - The 'colour inside' logo on the cover page of this publication 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

It has been assumed in the drafting of this International Standard that the execution of its

pro

visions is entrusted to appropriately qualified and experienced persons.

This standard recognizes the internationally accepted level of protection against hazards such
as electrical, mechanical, thermal, fire and radiation of appliances when operated as in
normal use taking into account the manufacturer's instructions. It also covers abnormal
situations that can be expected in practice and takes into account the way in which
electromagnetic phenomena can affect the safe operation of appliances.

Th
th
ma

If 3

s standard takes into account the requirements of IEC 60364 as far as possibleyso t
re is compatibility with the wiring rules when the appliance is connected tothe sup
ns. However, national wiring rules may differ.

n appliance within the scope of this standard also incorporates functionscthat are cove

hat
ply

red

by lanother part 2 of IEC 60335, the relevant part 2 is applied to each function separately,| as
far|as is reasonable. If applicable, the influence of one function on,the’ other is taken into
acg¢ount.

NOTE 1 Throughout this publication, when “Part 1” is mentioned, it refers to [EG 60335-1.

WHen a part 2 standard does not include additional requirédlents to cover hazards dealt With
in Part 1, Part 1 applies.

NOTE 2 This means that the technical committees responsible for the part 2 standards have determined thatl|it is
not|necessary to specify particular requirements for the “@ppliance in question over and above the genfral
reqyiirements.

This standard is a product family standardcdealing with the safety of appliances and takes
prgcedence over horizontal and generic standards covering the same subject.

NOTE 3 Horizontal and generic standards ¢0vering a hazard are not applicable since they have been taken |into
conpideration when developing the general ahd particular requirements for the IEC 60335 series of standards.|For
example, in the case of temperature réguirements for surfaces on many appliances, generic standards, such as
1SQ] 13732-1 for hot surfaces, are not\applicable in addition to Part 1 or part 2 standards.

Anlappliance that complies with the text of this standard will not necessarily be considered-to
comply with-the safety-principles-of the standard-if, when examined and tested, it is found to
Anlannlianca emolovina materiale or havina formes of construction differina from thoce detailed
AR{appHance-emptoyrhrg-materats-ernavvhgrorms—otrconstructionditferthgrom-those-aetaliea
edho—roonds s aonie e iile ctoadons caon be cocomnlondl condl footad coccndline do e lotoot of
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - SAFETY -

Part 2-76: Particular requirements for electric fence energizers

Scope

This clause of Part 1 is replaced by the following.

Th
of
or

NO

Th

Ad

IEC 60068-2-52:2017, Environmental testing — Part 2: Tests

vhich is not more than 250 V and by means of which fence wires in agricultural,<deme
eral animal control fences and security fences may be electrified or monitored:

[E 101 Examples of electric fence energizers coming within the scope of this standard are:
mains-operated energizers;

battery-operated electric fence energizers suitable for connection to the mains,sas shown in Figure
and Figure 102;

electric fence energizers operated by non-rechargeable batteries either incorporated or separate.

standard does not in general take into account
the use of appliances by young children or infirm persons without superyision;

the playing with appliances by young children.

[E 102 Attention is drawn to the fact that
for appliances intended to be used on board ships or airctaft, additional requirements-may can be necessar
in many countries, additional requirements are specified by the national health authorities, the nati
authorities responsible for the protection of labour, the’national water supply authorities and similar authorit
[E 103 This standard does not apply to

electromagnetically coupled animal trainer.caltars;

appliances intended to be used in locations where special conditions prevail, such as the presence
corrosive or explosive atmosphere (dust, vapour or gas);

separate battery chargers (IEC 60335-2-29);

electric fishing machines (IE€\60335-2-86);

electric animal-stunning equipment (IEC 60335-2-87);
appliances for medicakpurposes (IEC 60601).

Normativeiwreferences
s clause.of Part 1 is applicable except as follows.

Hifion:

s part of IEC 60335 deals with the safety of electric fence energizers, the rated voIthe

btic

101

)

nal
ies.

(sodium chloride solution)

— Test Kb: Salt mist, cyclic

IEC 60320-3, Appliance couplers for household and similar general purposes — Part 3:
Standard sheets and gauges

ISO 3864-1, Graphical symbols — Safety colours and safety signs — Part 1: Design principles

for

safety signs and safety markings
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3 Terms and definitions
This clause of Part 1 is applicable except as follows.

3.1 Definitions relating to physical characteristics

3.1.1 Addition:

Note 1 to entry: For type D energizers, the rated voltage of the energizer is the rated voltage for battery
supply.

Replacement:

3.1.9
nofmal operation
op}ration of the appliance under the following conditions: the electric fence energizer

opgrated as in normal use when connected to the supply, with“no load connected to
oufput terminals

3413 3.1.101

prospective peak voltage
peak output voltage of the impulse generator specified in Clause 14 that would be obtaiped
with the energizer not connected to thettest circuit

. 3.1.102
ratpd voltage for battery supply

is
the

voltage for battery supply, fortype A energizers, type B energizers, type C energizers and

tyge D energizers assignedto the energizer by the manufacturer

. 3.1.103
ratpd voltage rangefor battery supply
voltage range_for battery supply, for type A energizers, type B energizers, type
energizers and-type D energizers assigned to the energizer by the manufacturer, express
by its lowef and upper limits

sed

duration of that part of the impulse that contains 95 % of the overall energy and is the shortest
interval of integration of /2(t) that gives 95 % of the integration of /2(t) over the total impulse

Note 1 to entry: [(f) is the impulse current as a function of time.

31417 3.1.105
output current
RMS value of the output current per impulse calculated over the impulse duration
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3.5 Definitions relating to types of appliances

3.5.101
electric fence energizer
appliance that is intended to deliver periodically voltage impulses to a fence connected to it

Note 1 to entry: Electric fence energizers are hereinafter also referred to as energizers.

3.5.102
mains-operated energizer
energizer designed for direct connection to the mains

3.5.103

battery-operated energizer suitable for connection to the mains
energizer

— |operated by batteries and having, or being designed for connection tej-facilities |for
charging these batteries from the mains, or

— |designed for operation from the mains and from batteries

3.5.104

tyde A energizer
battery-operated energizer suitable for connection to the mains consisting of an impylse
genmerating circuit, a battery charging circuit and a battery{ the impulse generating cirguit
being connected to the mains or the battery when the energizer is in operation

Notg 1 to entry: Type A energizers are shown schematically in Eigure 101.

3.5.105

tyde B energizer
battery-operated energizer suitable for connection to the mains consisting of an impylse
genmerating circuit, a battery charging cireuit and a battery, the impulse generating cirguit
being connected to the battery and disconnected from the battery charging circuit and the
majins when the energizer is in operation.

Notg 1 to entry: For recharging thexbattery, the impulse generating circuit is disconnected and rendgred
inogerable.

Notg 2 to entry: Type B energizers are shown schematically in Figure 101.

3.5.106

typge C energizer
battery-operated.energizer suitable for connection to the mains consisting of an impulise
gemerating cireuitand a battery, the impulse generating circuit being connected to the mdins
or the battery~when the energizer is in operation, and where it is necessary to remove the
baftery to.recharge it using a-separate battery charger or, in the case of a non-rechargeaple
baftery,to replace it with a new battery

Not

3.5.107
type D energizer
battery-operated energizer suitable for connection to the mains consisting of an impulse

generatlng CII’CUI’[ mtended to be powered by a battery—the—wep&ﬂse—gene#a%mg—ewew&—bemg

s ¢, Or a detachable
supply unit, when the energlzer is in operatlon The |mpulse generatmg circuit or the battery
may be connected to a detachable supply unit with or without incorporated battery charging
circuitry for recharging the battery when the energizer is in operation.

Note 1 to entry: Examples of Type D energizers are shown schematically in Figure-464 102.
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3.5.108
battery-operated energizer

energizer deriving its energy solely from batteries or other sources of energy and not

designed for connection to the mains

3.5.109
security electric fence energizer

energizer containing fence circuits that are intended to periodically deliver voltage impulses

into electric security fences

Not

110 entry: A security electric fence energizer IS hereinatter also referred to as a security energlzerA

110 Q}/
independently timed security energizer
se¢urity energizer that includes an internal impulse timing signal source toGN he tim
of {he periodic voltage impulses it delivers to an electric security fence

6.

1 to entry: An independently timed security energizer is hereinafter also refer d/'\o as an independ
%
111 Q(b(b

seg¢urity energizer that is dependent on an external impuls i(hing signal to set the tim
of fhe periodic voltage impulses it delivers to an electric s ty fence

enefrgizer. QQ

2 to entry: Some types of security energizer m
engrgizer or a dependent security energizer at the ti e@f\

112 ®®

or two security energizers wit \% group total of two fence circuits used to sup

nstallation.

on
adjpcent electric security fences in\a security energizer fence system that allows the
ferjce circuits to be contacted q@e same time

Notg 1 to entry: The fence circh&h a security energizer group may be galvanically connected.

3.5113 .

tyge R security en er

se¢urity energiz ith one or two fence circuits that is suitable for use in a typs

.114 OQ~

3.
tyge R rity energizer group
seg¢upi nergizer group containing only type R security energizers

QX?Qe configured either as an independent security

ing

ent

ing

1 to entry: A dependently timed security energizer is he ei@fter also referred to as dependent secyrity

ply
WO

3.5.115
type S security energizer

security energizer with one or two fence circuits that is suitable for use in a type S

security energizer group

3.5.116
type S security energizer group
security energizer group containing at least one type S security energizer

Note 1 to entry: A type S security energizer group may contain a type R security energizer.
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3.6 Definitions relating to parts of an appliance

3.6.3 Addition:

Note 101 to entry: It also includes terminals for the connection of the battery and other metal parts in a battery
compartment that become accessible when replacing batteries even with the aid of a tool.

Replacement:

conductive part that may cause an electric shock

: 3.6.101
fence circuit
all conductive parts or components within an energizer, that are connected orjintended to| be
connected galvanically to the output terminals

.102

se¢urity energizer impulse timing signal
sighal that is used to determine the timing of the periodic voltage’impulses delivered by a
se¢urity energizer to an electric security fence

Not
sig

1 to entry: A security energizer impulse timing signal is hereinaftér also referred to as an impulse tin
al.

ng

Notp 2 to entry: Examples of a security energizer impulsestiming signal include wired (RS-485), wired with
latephcy (internet clock, secure TCP/IP), wireless with latency{RAN, PAN), optical, GPS.

3.6.103

impulse timing signal source
sighal source that generates the impulsé(timing signal required by a dependent secufrity
energizer to set the timing of the periodic voltage impulses it delivers to an electric secufyity
ferjce

Notg 1 to entry: An impulse timing sigwal source may be used by one or more dependent security energisérs.

Notg 2 to entry: An example of.aiNimpulse timing signal source is an impulse signal from an adjacent eledtric
security fence that is powered Jby an independent security energizer that belongs to the same security
enelrgizer fence system.

Notg 3 to entry: An (impulse signal from an adjacent electric security fence powered by an independent
seclurity energizer not pelonging to the same security energizer fence system is not an example of a posgible
impulse timing signal source.

3. Definmitions relating to miscellaneous matters

si ndard load

loa i i ' i i t is
adjusted so as to maximize for

— energy limited energizers, the energy per impulse in the 500 Q resistor;

— current limited energizers, the output current in the 500 Q resistor.

Note 1 to entry: The variable resistor is connected in series or parallel with the 500 Q resistor, whichever gives
the more unfavourable result.

3412 3.8.102

earth electrode

metal structure that is driven into the ground near an energizer and connected electrically to
the output earth terminal of the energizer, and that is independent of other earthing
arrangements
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3-125 3.8.103
pulsed conductors
conductors that are subjected to high voltage pulses by the energizer

3-120 3.8.104
connecting lead
electric conductor, used to connect the energizer to the electric fence or the earth electrode

3110 3.8.105
fence

me

pul

barltrler for animals or for security purposes, comprising one or more conductors, such|as

. 3.8.106
elelctric fence
bafrier that includes one or more electric conductors, insulated from earth,-to“which eleclric

al wires, rods or rails

Ses are applied by an energizer

: 3.8.107
eleictric animal fence
elelctric fence used to contain animals within or exclude animals-from a particular area

3.—322 3.8.108
elelctric security fence

fen
ele)

31423 3.8.109

ph

ce used for security purposes that comprises an,electric fence and a physical baryi
ctrically isolated from the electric fence

er

ysical barrier

bafrier not less than 1,5 m high intended“to prevent inadvertent contact with the pulged
conductors of the electric fence

Notg 1 to entry: Physical barriers are typically constructed from vertical sheeting, rigid vertical bars, rigid m¢sh,
rods or chain-wire mesh.

3124 3.8.110

public access area

an

a physical barrier

area where persons are protected from inadvertent contact with pulsed conductors|by

se
ar
ba

3.8.111
ure area
a where_a person is not separated from pulsed conductors below 1,5 m by a physical
rier,

3.8:112

security energizer fence system

electric security fence installation where the fences are energized by one or more security
energizers containing one or more security energizer groups that can be type R security
energizer groups or type S security energizers groups

Note 1 to entry: An independent impulse timing signal source used in a security energizer fence system may
be used to set the timing of dependent security energizers in multiple security energizer groups.

4

Thi

General requirement

s clause of Part 1 is applicable.
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General conditions for the tests
s clause of Part 1 is applicable except as follows.

Modification:

Replace the test specification by the following:

The tests are made on two energlzers as delivered, one be/ng subjected to all the tests with

th U}(bl:'[JllUll Ul LIlaL Ul u:auoc IO, dllu lllb' Ullll:'l lU LIIU ll:'bl.o Ul CIaooT v: 22 1UO Clllu Ula yse
18| However, the tests of Clauses 22 to 28 may be made on separate samples.

Fof type A energizers and type C energizers, an additional sample is required for/the tesf of
Clguse 18.

Adflition:

NOTE 101 Where electronic circuits, electronic components or other devicesvare normally encapsulated,
spefially prepared samples-may can be-reeded used for the tests of 19.11 and 19104

5.3 Addition:

Theé measurements of 22.108 shall be carried out before\thé tests of Clause 14.—Thetdsts
sphoified in14-10 v o " " _

If any electronic component has been damaged during the tests of Clause 14, the testq of
Clguse 19 are made twice, once before and once*after the damaged electronic components
have been replaced by new electronic components.

5.9 Addition:

The energizer is mounted in a normdal position such that the deviation from the position|for
which it is designed does not exceed 15°. However, if the energizer is provided with means
for|ladjustment to the normal position, such as a spirit level, the energizer shall be adjusted to
within £2° of the normal position.

The earthing terminal,of.the fence circuit is connected to earth. However, if there is|no
indjcation as to which:of the output terminals is to be connected to earth, the terminal that
gives the most unfaveurable result is earthed.

5.8.1 Addition:

Fof type-A-energizers, type B energizers, type C energizers and type D energizers wh

th

unfavodurable polarity of the voltage source replacing the battery shall be applied.

terminals for the connection of the battery have no indication of polarity, the m

ere
pre

For mains-operated energizers and battery-operated energizers suitable for connection to the

ma

5.1

6

Thi

ins, the reference source impedance of the mains supply shall be 0,4 Q2 + j0,25 Q.

01 All energizers are tested as motor-operated appliances.

Classification

s clause of Part 1 is applicable except as follows.
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6.1 Replacement:

Mains-operated energizers and battery-operated energizers suitable for connection to
the mains shall be class Il with respect to protection against electric shock.

Compliance is checked by inspection and by the relevant tests.

6.2 Addition:

En H challba of ot laaoct 1DV A
&FQ'I'Z'G'FS Sralr oC-oTat rcast It 70T,

6.101 Energizers are classified as being either energy limited energizers or_curr

ited energizers.

Cofnpliance is checked by the appropriate tests.

Marking and instructions

This clause of Part 1 is applicable except as follows.

7.

1 Addition:

Type A energizers, type B energizers and type C.energizers shall be marked with
ratpd voltage for battery supply or rated voltage tange for battery supply, in volts.

Batte

Engergy limited energizers that are_marked with a maximum energy/impulse exceeding
shall also be marked with thed'corresponding load resistance at which maxim
energy/impulse is obtained.

Engrgizers shall be marked,with symbol-4644-ef ISO 7000-0790 (2004-01).

Type R security enetrgizers shall be marked with symbol IEC 60417-6406 (2018-02).

Type S securitynenergizers shall be marked with symbol IEC 60417-6407 (2018-02).

7.6 Addition:

the

5 J
um

A" [Symb0| IEC 60417-5036 danaerous voltage.
v (2002-70)] g S
J___ E%rgg%lSI)I?C 60417-5017 earth; ground

[symbol IEC 60417-6406
(2018-02)]

time synchronized type R security energizer
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—l EZ%T;OOIZI)E]C 60417-6407 time synchronized type S security energizer

The symbols for output (fence) and output (earth) shall be in accordance with symbols
IEC 60417-5036 (2002-10) and IEC 60417-5017 (2006-08) respectively.

712 Addition:

Insftructions for type D energizers shall list accesgories made available by the manufacture

71

Th

IEG 60417-6407 (2018-02) shall be atgeast 15 mm.

71

thel energlzer other than dedlcated output earth terminals, shall be clearly and indel
ideptified-b ,
+E€—694—1—7—Fespeetwety using symbol IEC 60417 5036 (2002 10). Dedlcated output eq

ter

WHere alternative~eutput terminals are provided, they shall be similarly marked, or mar
N the words"FULL POWER, REDUCED POWER or REDUCED VOLTAGE, as appropriatg.

wit

If g4 switch-to control the output energy is provided, the various positions of the switch shall
marked.with the appropriate symbols, or with the words FULL POWER, REDUCED POWER
RE[DUCED VOLTAGE, as appropriate.

Insrructions for-types-A,B-and-D battery-operated energizers suitable for connegtion to
maj

ns shall

include a warning against using non-rechargeable batteries while tle” energizer
powered by mains;

state that, during charging,tead-acid-batteries vented rechargeable‘batteries—must s
be placed in a well-ventilated area.

4 Addition:

b outer diameter of the circle Qf “symbol IEC 60417-6406 (2018-02) and sym

01 Unless the correct mode*of connection is obvious or irrelevant, the output terminals

minals shall be clearly and indelibly identified using symbol IEC 60417-5017 (2006-08).

—

bol

of
bly

rth

ed

be
or

The height of characters in the marking shall not be less than that given by an 18 point font
and the symbols shall have a height of at least 6 mm.

Co

mpliance is checked by inspection and measurement.

7.102 For-types-A; B, Cand D-energizersand battery-operated energizers suitable for

connection to the mains, the supply terminals for connection of the battery shall be clearly
indicated by symbol-“+erthe-colourred—ifof IEC 60417-5005 (2002-10) for positive polarity,
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and by symbol-“—-eor-the-colourblack—ifof IEC 60417-5006 (2002-10) for negative polarity,
unless the polarity is irrelevant.

Compliance is checked by inspection.

7.103 Energizers shall be supplied with instructions that contain the information given in
Annex BB regarding

— the installation of electric fences;
Y f . I . o tt lectric f

Such information shall contain the substance of the wording given in Clause BB.1 (electric
animal fences), Clause BB.2 (electric security fences not supplied from a‘\{secufity
energizer group) or Clause BB.3 (electric security fences supplied from a secusitybenergiger
grdup), as appropriate.

NGTFE—H-is—recommended-that Energizers intended for use with electric security feng¢es
maly also be supplied with the information given in Annex CC.

Compliance is checked by inspection.

7.104 The instructions for a security energizer that iy ‘suitable for use in a security
energizer group shall contain the substance of the followingy

— lonly type R security energizers or type S secudity energizers can be used in secufity
energizer groups;

— |a type S security energizer shall not be usediin‘a type R security energizer group;
— |a type R security energizer may be used in\a type S security energizer group;

— lidentification of the model or type refetence of security energizers that are permitted to|be
used in the security energizer groups

— |security energizer groups shall_@nty include security energizers that are identified in fthe
instructions;

— |the permitted configuratiofs~and connections of security energizers that may be used in
the security energizer gfeups;

— |identification of the model or type reference of the device producing the impulse timfing
signal source thatsisy'suitable for use in the security energizer group;

— |a security enérgizer fence system must be configured and installed by, or under fhe
responsibiljtinof an authorized installer;

— |a secupitenergizer fence system shall be serviced and maintained by, or under fhe
respaonsibility of an authorized installer;

— |aftecinstallation, a label shall be attached to each energizer in a security energizer grup
that'provides the authorized installer’'s name, contact details and the installation date;

after servicing, a label shall be attached to each energizer in a security energizer group
that provides the authorized installer’'s name, contact details and the service date;

an authorised installer is a person suitably trained by the manufacturer to be able to safely
configure, install and maintain a security energizer fence system on the basis of
professional training, knowledge, experience and familiarity of the relevant equipment.

The instructions for a security energizer that is suitable for use in a security energizer
group shall

— provide an explanation of the hazards of not using security energizer groups in locations
where two electric security fences can be contacted at the same time;

— provide an explanation of the hazards of not correctly configuring a security energizer
when used in a security energizer group. These hazards include:



https://iecnorm.com/api/?name=6df85bfe1ee7f056348a566df0162353

- 18 - IEC 60335-2-76:2018 RLV © IEC 2018

e receiving a too large impulse;

e receiving consecutive two impulses that are not spaced apart enough in time;

e touching an electric security fence whose isolation from the supply mains has been

compromised;

explain the meaning of the time synchronized symbols IEC 60417-6406 (2018-02) and

IEC 60417-6407 (2018-02), if they are used;

provide a general explanation of the safety objectives and technical requirements of a

security energizer group that can be properly understood by an authorized installer;

Th

IMI

WA

WA
fen

WA

provide o generalexptanation of the—safety objectives—amnd—techmicatTequitermerts
security energizer fence system that can be correctly understood by an autho#ij
installer.

b front section of the instructions shall include the substance of the following wachings:
PORTANT WARNINGS

RNING: These instructions must be fully complied with in every réspect

ces can be contacted by a person at the same time

engrgizers used in a security energizer group

WA
ins

DA

Co

8

Th

8.1

Th

9

RNING: A security energizer fence system shéuld be checked for safety by an authoria
faller prior to operation

NGER: Failure to comply fully with thejinstructions could lead to a fatal electric shock

mpliance is checked by inspection.

Protection against access to live parts
s clause of Part 1 issapplicable except as follows.
.4 Addition:

b means-forthe connection of the fence is not considered to be a live part.

Starting of motor-operated appliances

f a
red

RNING: A security energizer group must be used at any pairt’where two electric secufity

RNING: Give special attention to the correct type Selection and connection of secufity

red

Thi

10

Thi

10.

s clause of Part 1 is not applicable.

Power input and current
s clause of Part 1 is applicable except as follows.

101 For energy limited energizers that are marked with a maximum energy/impu

Ise

exceeding 5 J, the value so marked shall not deviate from that delivered by more than + 10 %
and the load resistance at which it is obtained shall not deviate from the value marked on the
energizer by more than = 5 %.
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Compliance is checked by the following test.

The energizer is supplied at rated voltage or rated voltage for battery supply, as
appropriate, under conditions of normal operation but with a variable resistive load
connected across its output terminals.

The energy per impulse dissipated in the resistive load connected across the energizer
output terminals is measured using the measuring arrangement described in 22.108. The
resistive load value is measured after it is adjusted to maximize the energy per impulse
measured.

11| Heating
This clause of Part 1 is applicable except as follows.
11J2 Addition:

Fof type A energizers when connected for mains supply, type D energizers when connecifed
for|battery-eharger charging supply and type B energizers when connected for mains supply
with battery charge operation, a battery of the largest-type capaCty for which the energizey is
designed is connected to the terminals for the connectioni of the battery supply. Befpre
stayting the test, the battery is discharged to such an extent' that the voltage delivered by fhe
baitery does not exceed 0,75 times its nominal value.

11/5 Replacement:

The¢ energizer is operated under normal operation, supplied as follows.

A mains-operated energizer is supplied with the most unfavourable supply voltage betwégen
0,85 and 1,1 times rated voltage.

Type A energizers and type C«energizers, when they are connected for mains supply, gre
supplied with the most unfaviourable supply voltage between 0,85 and 1,1 times rafed
voltage.

A type B energizer, when it is connected for mains supply with battery charge operation) is
supplied with the most unfavourable supply voltage between 0,85 and 1,1 times rafed
voltage.

Type A energizers, type B energizers, type C energizers and type D energlzers when
the '
ter

non rechargeable batter/es

e 0,75 and 1,1 times rated voltage for battery supply, if the energizer is designed for use
with rechargeable batteries only.

The values specified in Table 101 for the internal resistance per cell of the battery shall be
taken into account.
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Table 101 — Battery source impedance

Supply to the terminals for the Internal resistance per cell
connection of the battery 0
Non-rechargeable Rechargeable

batteries batteries
1,1 times rated voltage for battery supply 0,08 0,001 2
1,0 times rated voltage for battery supply 0,10 0,001 5
0,75 times rated voltage for battery supply 0,75 0,006 0
0,45 times rated voltage for battery supply 2,00 -

NQTE When determining the internal resistance of a battery, two or more cells connected in parallel

con

sidered to be one cell.

pre

Type D energizers—when-they-are-connectedfor-battery chargersupphy’are supplied froj

soyrce incorporating a series resistance of 1 2 and having the form of

wh

Setgurity energizers used in a security energizer group shall be tested together in
pefmitted configuration and connection that mayybe allowed in the group.

a half-wave rectified sine-wave with an RMS value equal to therated voltage for batt
supply,
a full-wave rectified sine-wave with an RMS value equal to)the rated voltage for batt
supply,

chever is the more-enerous unfavourable.

hny

Theé maximum and minimum supply voltage -values are set in accordance with Table 102 uding
multiplier factors based on the rated veltage or rated voltage range of the appliance.
Table 102 — Rated supply voltage maximum and minimum value multiplier factors
Bupply voltage value Mains Battery Battery
(rechargeable) (non-rechargeable)
Minimum 0,85 0,75 0,55
Maximum 1,1 1,1 1,1
The security‘energizer feeding the first fence circuit is operated, for a given supply voltage

type, on<hree supply voltage value settings in turn, the minimum value, the maximum value

pro

one freely se/ected value between the minimum and maximum values, while the secu

ity
ith

duce the most unfavourab/e result.

to

The above tests are repeated, but with the first and second security energizer settings

revi

ersed. Refer to Table 103.
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Table 103 — Supply voltage value test settings

Test First fence circuit supply Second fence circuit supply
1 Maximum value Selected for worst case
2 Minimum value Selected for worst case
3 Freely selected value Selected for worst case
4 Selected for worst case Maximum value
5 Selected for worst case Minimum value
Fal (el L s i s L L L i ol L
& Setected-for-worstease Freety-Setectetvratte

The above tests are repeated for both mains and battery supply voltage operation|as
applicable in accordance with Table 104.

Table 104 — Test supply sequence for different supply type

Test First fence circuit supply Second fence circuit supply
MM Mains Mains

MB Mains Battery

BM Battery Maing

BB Battery Battery

NOTE 101 For a typical security energizer group, based oitwo security energizers that both can run on mins
or rechargeable battery, there would be a total of twenty four tests performed. However in some cases where pnly
maips or battery operation is indicated, the number cam\be less or in the case where a non-rechargeable battery
optipn is also included, the number of tests could be doubled.

11)7 Replacement:

The energizer is operated until steady conditions are established.

12| Void

13| Leakage current and electric strength at operating temperature
This clause of Rart 1 is applicable except as follows.

1311 Medification:

Compliance is checked by the tests of 13.2 and 13.3 for mains-operated energizers gnd
battery-operated energizers suitable for connection to the mains only.

Addition:

The energizer is operated under normal operation when supplied as specified in 11.5 for
mains operation.

14 Transient overvoltages

14.101 Energizers shall be resistant to atmospheric surges entering from the fence.
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Compliance is checked by the tests of 14.102 to 14.104 for mains-operated energizers and
battery-operated energizers suitable for connection to the mains.

NOTE The value of U, is the peak value of the energizer output voltage obtained during the test of 22.111.

Unless otherwise specified, during the tests, no disruptive discharges shall occur but surge

s FH ol H LL ol it rs
pr tocLuurr ucvito drc anuivwou (U UpucCTdlo.

Malins-operated energizers and-types-A,—B—C-and-D battery-operated energizers suitaple
for connection to the mains are fixed to a metal plate having dimensions that gre at lglast
150 mm in excess of those of the orthogonal projection of the energizer on theplate, and pre
then installed as in normal use.

The tests are made by means of an impulse generator producing*positive and negative [full
lightning impulses having a front time of 1,2 us and a time-to half-value of 50 us, fhe
tolérances being

o |+ 5 % for the peak value;
e |+ 30 % for the front time;

e |+ 20 % for the time to half-value.

Small oscillations in the impulse are allowedy provided their amplitude near the peak of fthe
impulse is less than 5 % of the peak valuez,For oscillations during the first half of the front
time, amplitudes up to 10 % of the peak value are allowed.

The shape of the impulses is adjusted with the energizer connected to the impulse generafor.
The adjustment shall be made atcapproximately 50 % of the test voltage specified. If, for fhe
test of 14.104, it is not possible to obtain the correct shape of the impulses, it is gnly
negessary to ascertain that.the'front time has the required value at approximately 50 % of the
prgspective peak voltage specified.

Theé impulse generatorto be used for the tests shall have an energy content of at least 125 J
at the test voltage

141102 Fivé¢positive and five negative impulses, each having a prospective peak voltjge
of U, butnot less than 25 kV, are applied between

— |thée eutput terminals and AC input terminals connected together and the metal plate, |for
y i . . o . c

mainsS=-0p dlCd Cenerg C ana pe A energ C Pe D €Nerg < arna 9.

energizers,

— the output terminals and the metal plate, for type D energizers,

the interval between consecutive impulses being at least 10 s.
Type D energizers are further tested as follows.

Each specified detachable supply unit is connected to the impulse generating circuit of the
energizer in turn. The impulse voltages are applied between the energizer output terminals
and the AC input terminals of the specified detachable supply unit connected together and
the metal plate.
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14.103 Five positive and five negative impulses, each having a prospective peak voltage
of 2U, but not less than 25 kV, are applied between the output terminals connected together
and

the

the AC input terminals connected together, for mains-operated energizers and type A

energizers, type B energizers and type C energizers,
the terminals for connection of the external battery charger, for type D energizers,

interval between consecutive impulses being at least 10 s.

If,
prad
alld

Ift

Ty)

Ea
en

andl the AC input terminals of the specified detachable supply unit connected together {

the

14
of
the
en

15

Th

16

Th

16.

Co

an{l battery-operated energizers suitable for connection to the mains.

Ouring this 1est, a surge protection device operates, the 1est IS repeated wiihh the U
tection device rendered inoperative. During the repeat test no disruptive discharges
wed.

be D energizers are further tested as follows.

ch specified detachable supply unit is connected to the impwseé generating circuit of
brgizer in turn. The impulse voltages are applied between the-energizer output termir

metal plate.

PU, but not less than 25 kV, are applied betweenthe output terminals, the interval betws
impulses being at least 10 s. The input ‘terminals are open-circuited. For type
brgizers, the input terminals of the impulsecgerierating circuit are open-circuited.

Moisture resistance

s clause of Part 1 is applicable,

Leakage current and-electric strength
s clause of Part 1 is\applicable except as follows.
1 Modification:

mpliancé is checked by the tests of 16.2, 16.3 and 16.101 for mains-operated energiz

ge
are

he energizer has more than one fence circuit, each fence circuit is subjected to this fest
in qurn, the other fence circuits being open-circuited.

the
als
hnd

104 Five positive and five negative impulses, edeh having a prospective peak voltjge

ben
D

16.

2 Modification:

The test voltage is the upper limit of the voltage in 11.5.

16.

3 Addition:

Other values of the test voltages and the points of application are shown in Table-102 105.
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Table-402 105 — Additional test voltages

Points of application Test voltage®
Between the mains supply circuit and accessible parts for metal-encased class
Il energizers 2U, but not less than 10 000 V
Between the fence circuit and accessible parts® 2U, but not less than 10 000 V
Between the mains supply circuit and the fence circuit 2U, but not less than 10 000 V

8  The value 2U, is a peak value equal to twice the maximum peak value of the output voltage measured in
22.111.

b A gap of 50 mm around the output terminal shall be provided in the metal foil in contact with accessible
parts.

§ If%s

102 16.101 Immediately after the tests of16.3-and-16-1041, the output characteristics pre
melasured as specified in 22.108.

The values m

easured shall be within the limits specified in 22.108-and-shal-not-deviate-infan
Vv y 2 % e e j O .

17| Overload protection.of transformers and associated circuits

This clause of Part 1 istnot applicable.

18| Endurance

This clausg of Part 1 is replaced by the following.

may be encountered in normal use. Moreover, overload protection devices shall not operate
under these conditions.

Compliance is checked by the following test.

Mains-operated energizers, type A energizers and type C energizers when they are
connected for mains supply are operated under conditions of normal operation. The voltage
applied is the rated voltage.

Type D energizers,—when—connectedfor—battery—charger—supply; are operated under

conditions of normal operation. The voltage applied is as specified in 11.5.
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Battery-operated-energizers—and Type B energizers connected for battery operation are

placed in their normal position and are fitted with a battery having a nominal voltage equal to
the rated voltage for battery supply of the energizer. The battery shall be of the largest
type capacity for which the energizer is designed. The battery shall be fully charged at the
beginning of the test and shall be replaced by a fresh one as soon as, during the test, the
voltage of the battery decreases to 0,75 times its nominal voltage for a rechargeable battery
or to 0,55 times its nominal voltage for a non-rechargeable battery or until the energizer
ceases to function due to low battery voltage.

For type A-and-D energizers, a battery of the largest-type capacity for which the energizer is

dewmmmmmmm—muaﬁmﬂ—%ﬁmm—m—w—me
battery is discharged to such an extent that the voltage delivered does not exceed 0,75-times

its hominal value.

The other sample, for type A energizers and type C energizers, is to be cconnected |for
battery supply and supplied from a battery of the largest-type capacity for which the energiger
is flesigned. The battery shall be fully charged at the beginning of theatést, and shall|be
redlaced by a fresh one as soon as, during the test, the voltage of the~battery decreaseg to
0,715 times its nominal voltage for a rechargeable battery or to 0,55 times its nominal voltage
forla non-rechargeable battery.

The¢ energizer is operated continuously for 168 h (seven days) at an ambient temperatlure

of +15 °C £ 2 °C and then for 168 h (seven days) at an ambieht'temperature of 50 °C + 2 °(.

The¢ output terminals are loaded with a non-inductive ‘resistor of 500 Q2+ 2,5 2 during fhe
firdt 84 h of each period of 168 h and the load is remmoved for the remainder of these periods.

At |the end of each of the periods of 168 h,~the output characteristics are measured,|as
specified in 22.108, at the ambient temperature prescribed for the relevant period.

The values measured shall be WIthIn the l/m/ts speCIf/ed in 22 108—and—shau—net—dew~a¢e—man

During the test, the energizer, shall show no change impairing its further use, the sealing
compound, if any, shall not-flow out to such an extent that live parts are exposed and fhe
energizer shall still meet the*requirements of Clause 8.

19| Abnormal opeération
This clause of,Rart 1 is applicable except as follows.

19 1—Madification:

Incslterad of thao indicatinn of tho cihelalicas annlicahlo o tha varinne ftvnoce of annlisncocs lthe
s g TT1° g T LA

Addition:

The energizer is mounted as in 11.2, except that the battery, where applicable, is fully
charged.

During the tests, fuses that are accessible to the user are short-circuited.

Energizers are also subjected to the tests of 19.101, 19.102, 19.103, 19.104 and 19.105.
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Security energizer groups are also subjected to the tests of 19.106 and 19.107 as if they
were an energizer supplied in one or more parts.

19.

If,

saflety of the energizer depends upon the operation of a non-self-resetting protective dey

inc

(o] o)
rat
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Th
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impulse repetition rate is greater than 1,34 Hz, theNdischarge energy per second into a |

CO|
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13 Addition:

inductive res:stor of 500 Qo shall not exceed 2,5 J/s—fer—a—pe%ed—e*eeeetmg after 3 min be#

12 Addition:

for any of the fault conditions, the impulse repetition rate is greater than1 Hz and

prporating an internal fuse, the test is carried out three times to ensure that this fi

al
C.

b temperature rises of the windings shall not exceed the yalues shown in Table 8.

the
ice
Ise

brates reliably and that internal parts are not damaged at the increased‘impulse repetilion

cuit shall be as specified in 22.108 except for the-impulse repetition rate and 22.113. If

sisting of a non-inductive resistor of 500 2 shall not exceed 1,25 J/s after 3 min.

all other energizers, during the tests the“output characteristics of each fence circuit s
as specified in 22.108 except for the imipulse repetition rate. If the impulse repetition n
greater than 1,34 Hz, the dischargesenergy per second into a load consisting of a n

a type R security energiZer group, during the tests the impulse synchronisation shal
specified in 22.114. [fthe impulse repetition rate is greater than 1,34 Hz, the discha
brgy per second info.a replacement load consisting of a non-inductive resistor of 50(
Il not exceed 2,5 J/s after 3 min.

a type S_security energizer group, during the tests the combined fence circuit ouf

figurations 5 and 6 except for the impulse repetition rate. If the impulse repetition ratd
ater_tftan 1,34 Hz, the discharge energy per second into the 500 Q2 load Ry shall
eeQr2,5 J/s after 3 min.

a type R security energizer, during the tests the(output characteristics of each fe:Ece

he
ad

hall
ate
Dn-
bre

be
V'ge

put

racteristi¢§ ‘measured in the 500 (2 resistor R shall be as specified in 22.115 for fest

b S
hot

19.101 Energizers are subjected to each of the following conditions in turn, while being
supplied with the voltage specified in 11.5, including those associated with such other fault
conditions that are an actual consequence of the condition chosen:

the energizer is placed in its most unfavourable position even if it is not likely to
installed in this position in normal use;

parts intended for adjusting the energizer, other than those that are adjustable from
outside of the energizer without the aid of a tool, are adjusted to their most unfavoura

be

the
ble

position, even if these parts are not intended to be adjusted by the user, unless they are

effectively sealed against further adjustment;

the earthing conductor is removed from the earthing terminal of the fence circuit and

connected to any other output terminal;
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the output terminals are short-circuited;

switches, relay-contacts and the like, that form part of the impulse—device generating
circuit, are short-circuited or open-circuited, whichever is the more unfavourable;

fuses that are accessible without the aid of tools, series spark gaps in the fence circuit,
discharging valves and thermal relays are short-circuited;

except for electronic circuits, any creepage distance or clearance between live parts of
different potential that is less than 5 mm for the fence circuit, or 2 mm or less for other
circuits, is short-circuited, and any unlocked connection is loosened;

the switching speed of an electronic component used as the major impulse-switching

NO
the

19.

19,

device shall be varied in the range 0,1 Hz to twice the rated frequency, in approximately a
1:2:5 progression sequence over three decades, by referencing the gate signah of this
device to the voltage across it using an external independent control.

[E Details of a simple comparator circuit that has been found suitable for controlling the switching speefl of
major impulse-switching device are given in Annex AA.

102 Type A energizers, type C energizers and type D energizers are\subjected to eqch
he following conditions in turn, while being supplied with the voltage specified in 11.5:

with the energizer connected for battery supply, terminals for the .connection of the battery
having an indication of polarity are connected to the oppesite polarity, unless such a
connection is unlikely to occur in normal use;

with the energizer connected for mains operation, terminals for the connection of fhe
battery supply are connected to the most unfavourable resistive load, including a short
circuit.

103 Type B energizers connected for mains/supply with battery charge operation pre

subjected to each of the following conditions inxturn, while being supplied with the voltage

Sp§

19,
arg

po
no

19,
vo

suppliedith an input voltage of 13,2 V DC.

beified in 11.5:

the terminals for the connection of\the battery having an indication of polarity pre
connected to the opposite polarity,-nless such a connection is unlikely to occur in normal
use;

the terminals for the connegction of the battery supply are connected to the most
unfavourable resistive load,lincluding a short circuit.

104 Battery-operated _énergizers—and Type B energizers connected for battery sugply

supplied with the voltage specified in 11.5. The supply terminals having an indicationl of
arity are connected-to the opposite polarity, unless such a connection is unlikely to occuf in
mal use.

105 Bat{ery operated energizers suitable for connection to the mains having a rafed
tage for battery supply of less than 12 V are operated under normal operation when

Du

tho anarvaizoyr coh N | on ,es
3 e ZOoT—S o—ca—T——=z2—oC7/

Ny fha fact o
Ty —tHEe—ESH5— ¢ Herg Y TicHT

resistor.

This test is only applicable if the supply may be connected without modification of the
energizer.

19.

106 Type S security energizer groups are tested for every permitted configuration and

connection specified in the instructions. As such, during the tests only a single fault is applied
at a time in any one of the parts.

19.

107 Security energizer groups are subjected to fault testing of the impulse timing

signal source. All possible impulse timing signal outputs are considered for faults occurring
within the impulse timing signal source such as stopping, intermittent operation, low level,
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high level, variable rate, high rate. Whenever possible when an external impulse timing
signal source is used, a fault shall be introduced such that the impulse timing signal
source is no longer a viable method of synchronization. However if it can be shown that a
particular fault condition is unlikely to occur then it should not be considered.

20 Stability and mechanical hazards

This clause of Part 1 is not applicable.

21| Mechanical strength

This clause of Part 1 is applicable except as follows.

21/101 The energizer shall withstand the effect of being dropped.
Compliance is checked by the following test.

The energizer is bolted centrally to a board 1 000 mm = 5 mm lorgyby 225 mm £ 5 mm wlide
and approximately 25 mm thick. The board is supported at eachcend on a rigid table by baulks
of timber of such a size that the energizer is held clear of the,table surface. One end of fhe
board is lifted through a distance of 200 mm £ 5 mm and.allowed to fall freely. The tes} is
redeated 20 times. This procedure is then repeated with the board placed on each of its other
longitudinal edges in turn.

After the test, the energizer shall show no damagé<within the meaning of this standard.

22| Construction
This clause of Part 1 is applicable exgept as follows.
22112 Addition:

The¢ requirement is not applicable to the energizer output terminal assembly including the
terminal knob and washers.

22 31—Modificatigh,Addition:

The¢ requirement applies only to mains-operated energizers and battery-operated energizers
suitable for.connection to the mains.

22 32 Modifieation Addition:

The requirement applies only to mains-operated energizers and battery-operated energizers
suitable for connection to the mains.

22.46 Addition:

If programmable protective electronic circuits alone are used to ensure compliance with the
output characteristics specified in 19.13, the software shall contain measures to control the
fault/error conditions specified in Table R.2.

22.56 Replacement:
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For type D energizers, a detachable supply unit shall be a listed accessory made available
by the manufacturer.

Compliance is checked by inspection.

22.101 For mains-operated energizers and battery-operated energizers suitable for
connection to the mains, internal connections shall be so fixed or protected, and energizers
shall be so designed that, even in the event of the loosening or breaking of wires, a
conductive connection cannot be formed between the mains supply and the fence circuit,
and no other hazardous condition shall arise.

The input winding and the output windings of transformers used to isolate the fence cirquit
from the supply circuit shall be separated by an insulating barrier, and the construction slall
be |such that there is no possibility of any connection between these windings, either direg¢tly
or Indirectly through other metal parts.

In particular, precautions shall be taken to prevent

— |displacement of input or output windings, or the turns thereof;

undue displacement of parts of windings, or of internal wiringg~in’the event of a rupturg or
loosening of connections.

O
o)
5

NOFE Isolation between the mains and the fengce circuit may be achieved by fhe
incprporation of a double-wound transformer situatéd)either in the input circuit or in the fenpce
cirpuit. If such transformers are incorporated<in both circuits, at least one of thgse
trapsformers-should shall provide the required degree of isolation.

Conpliance is checked by inspection andxby the tests of the other clauses of this standard.

NOTE 1 Circuits connected between the\igput terminals and the primary side of the transformer provigling
the [required degree of isolation are consjdered to be connected to the mains, and circuits connected between|the
output terminals and the secondary side<of'this transformer are considered to belong to the fence circuit.

NOTE 2 Examples of constructions\that comply with the requirements of this subclause for windings are

— |windings on separate spools-ef adequate insulating material, rigidly fixed with respect to each other and to|the
core of the transformer;

— |windings on a singléspool with a partition wall, both of adequate insulating material, provided that the spool
and partition wall/are-pressed or moulded in one piece, or that, in the case of a pushed-on partition wall, there
is an intermediate“sheath or covering over the joint between the spool and the partition wall;

— |concentric windings on cheekless formers, provided that

e each\layer of the winding is interleaved with adequate insulating material projecting beyond the end tdirns
ofteach layer,

o {sone or more separate sheets of insulating material of adequate thickness are provided between the ipput
winding and the output windings, and

e the windings are impregnated with a hard-baked or other suitable material that fully penetrates the
interstices and effectively seals off the end turns.

NOTE 3 Itis not to be expected that two independent fixings will become loose at the same time.

22.102 For mains-operated energizers and battery-operated energizers suitable for
connection to the mains, transformers in the fence circuit shall be placed in a separate
compartment. This compartment shall not contain any part that is, or can come, in contact
with the mains, with the exception of the input winding of the transformer.—Fhe—bushings

Compliance is checked by inspection and by the tests of the other clauses of this standard.
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22.103 For metal-encased class Il energizers, the output terminals shall be placed so that
external conductors connected to these terminals are not likely to come into contact with the
enclosure.

Compliance is checked by inspection.

22,

Co

22
co
co

104 Energizers shall be so designed that

the conductors for the connection of the fence and the earth electrode can be ea
connected;

sily

removing any enclosure that provides protection against harmful ingress of ‘water
unintended electric shock.

mpliance is checked by inspection.

105 For mains-operated energizers and battery-operated energizers suitable
nnection to the mains, any assembly gap in supplementaryinsulation shall not

ingulation give straight access to live parts.

Co

22
cof
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mpliance is checked by inspection.

106 In type A energizers, type B energizers and type C energizers, terminals for

essible when replacing batteries, even with thé aid of a tool, shall be insulated from |
ts by double insulation or reinforced insulation.

ome accessible when replacing batteries, even with the aid of a tool, shall not be |
ts.

l/lation or reinforced insulation.

107 Battery-operated—energizers—and Battery-operated energizers suitable

nnection to the~mains shall be provided with means to prevent the user from be

to {he energizer:

Co

NO

mpliance_is checked by inspection.

[ES/Examples of such means are:

it is possible to actuate switches and other controls, if this is necessary in normal‘\use,
after the energizer has been mounted and connected to the supply, without opening or

or

for
be

incidental with any such gap in basic insulation, neither shall any’such gap in reinforged

the

nection of the battery and other metal parts\in a battery compartment that become

ive

ype D-energizersand battery-operated energizers, parts in a battery compartment that

ive

mpliance is checked by inspection, measurement and by the tests specified for double

for
ing

jected to an eléctric shock due to the energizer output voltage, when connecting a battery

22,

a swiich that Isolates the terminals for the connection of the battery,
a control that enables the output voltage to be reduced to zero;

insulated crocodile clips or similar devices.
108 Energizer output characteristics shall be such that

the impulse repetition rate shall not exceed 1 Hz;

the impulse duration of the impulse in the 500 Q component of the standard load shall

not exceed 10 ms;

for energy limited energizers, the energy/impulse in the 500 Q component of
standard load shall not exceed 5 J;

NOTE The energy/impulse is the energy measured in the impulse over the impulse duration.

the
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— for current limited energizers, the output current in the 500 Q component of the
standard load shall not exceed for

e an impulse duration of greater than 0,1 ms, the value specified by the characteristic
limit line detailed in Figure-462 103;

e an impulse duration of less than or equal to 0,1 ms, 15 700 mA.

Compliance is checked by measurement when the energizer is supplied with the voltage
in 11.5, the energizer being operated under conditions of normal operation but with the
standard load connected to its output terminals. For energizers with more than one set of

output terminals, the standard load is connected to each set of output terminals in tyrn.

WHen measuring the impulse repetition rate, the standard load is not connected.

The¢ measurements are made using a measuring arrangement with an input dimpedapce
consisting of a non-inductive resistance of not less than 1 M in parallel with a capacitance of
noj more than 100 pF.

221109 If the energizer is provided with more than one-fenree-eireuit set-of output terminals,
thel output characteristics shall be within the limits specified in 22408 for any possiple
cofpnection—ofthe fenee—cireuits configuration of the output terhmmals connected to fhe
standard load.

The impulses for the individual sets of output terminals shalV’be’synchronized and

— |the impulse duration shall not exceed the value specified in 22.108;

— |the impulse repetition rate shall not exceed the value specified in 22.108

forlany possible combination of individual impulses.
Cofnpliance is checked by the measurement§’specified in 22.108.

221110 For type A energizers and-type B energizers that have terminals for the connectjion
of {he battery, the no-load DC outputivoltage shall not exceed 42,4 V.

Cofnpliance is checked by améasuring the no-load DC output voltage appearing at fhe
terminals for the connection)of the battery when the energizer is connected for mains sugply
and is supplied at rated voltage.

221111 The peak-value of the output voltage, U, shall be measured and recorded to enable
thel tests and measurements of 14.102, 14.103, 14.104 and 16.3 to be carried out.

Compliance is checked by the following tests:

WHer the energizer is a security energizer marked as being permitted for use in a secutity
energizer group the peak value of the output voltage IIU} should bhe the highest valud of
voltage measured when it is connected in a security energizer group and tested in any
permitted configuration and connection of security energizers that may be used in the
security energizer group given in the instructions. The security energizer group is supplied
with the voltage in 11.5 under conditions of normal operation, but with a load connected to
the output terminals of the security energizer or security energizer group, consisting of a
capacitor having a capacitance that can be varied between 0 nF and 200 nF in steps of
approximately 10 nF.

These security energizer group tests are not applicable to a type R security energizer
group where all the type R energizers in the group are exactly the same model.

For all other energizers, the peak value of the output voltage, U, is measured, using an
measuring arrangement described in 22.108 with the energizer supplied with the voltage in
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11.5 under conditions of normal operation, but with a load connected to the output terminals
consisting of a capacitor having a capacitance that can be varied between 0 nF and 200 nF in

ste

ps of approximately 10 nF.

22112 The clearance between parts of opposite polarity for connecting the battery in
battery operated energizers suitable for connections to the mains shall not be less than
2 mm, when the energizer is fitted with conductors as in normal use.

Compliance is checked by measurement.
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supplied with the voltage in 11.5"03eing operated under conditions of normal operation
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energizer is supplied with the voltage in 11.5, the energizer being operated u} r conditi
it.

114 Type R security energizer group out@@characteristics measured in the 500

1115 %@e S security energizer group output characteristics measured in the 500

113 For a type R security energizer, the energy per impulse delivered by each&r{ce

Cuit into the standard load shall not exceed 2,5 J. Q},
mpliance is checked by measuring the energy/impulse over the impulse duration with

hormal operation but with the standard load connected to each fence&@ ]

4
en measuring the energy per impulse into the standard load, the varidble resistor shal
sted to maximize the energy into the standard load and no‘tb% energy in the 50(
nponent of the standard load. Q)Q

b measurements are made using a measuring arran g}ént with an input impeda
sisting of a non-inductive resistance of not less than 1;\ in parallel with a capacitance
more than 100 pF. Q (@)

hponent of the standard load shall be such@at
R

the impulse repetition rate shall not e 1 Hz;

the impulse duration of the impuls@s}fall not exceed 10 ms.

mpliance is checked by measu@ment when the type R security energizer group

h the standard load con ted to the output terminals as shown in Figure 104, T|
figuration A and theéj\ repeated with the standard load connected to the ouf
minals as shown in Fig 104, Test configuration B.

P measurement@% made using a measuring arrangement with an input impeda
sisting of a noﬁ-jnductive resistance of not less than 1 M in parallel with a capacitancd
more than@OpF.

resist&/(BT shall be such that
A\
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the impulse duration of the impulse shall not exceed 10 ms;

for energy limited energizers, the energy/impulse shall not exceed 5 J;

NOTE The energy/impulse is the energy measured in the impulse over the impulse duration.

for current limited energizers, the output current shall not exceed for

— an impulse duration of greater than 0,1 ms, the value specified by the characteristic

limit line detailed in Figure 103;
— an impulse duration less than or equal to 0,1 ms, 15 700 mA.

Compliance is checked with the type S security energizer group supplied with the voltage
specified in 11.5, and operated with the six test configurations shown in Figure 105, in turn.
For each configuration, the test loads are varied as follows.
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a) With resistor Rt connected, for test configurations 1 to 6, vary resistor R, and resistor Rg

to maximise the group output characteristics measured in resistor Ry,

b) With resistor Ry disconnected, for test configuration 1, vary resistor Rg to maximize the
output characteristics measured in resistor Rg then reconnect resistor Ry and measure the

group output characteristics in resistor Ry;

c) With resistor Ry disconnected, for test configuration 2, vary resistor R, to maximize the
output characteristics measured in resistor R, then reconnect resistor Ry and measure the

group output characteristics in resistor Ry;

d) With resistor Rt disconnected, for test configuration 6, vary resistor R, and resistor Rg to

e)

The¢ measurements are made using a measuring arrangement with an\ihput impeda
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reconnect resistor R+ and measure the group output characteristics in resistor Ry;

resistor Rg to maximize the output characteristics measured in resistor R, ang“(esistor
then reconnect resistor Ry and measure the group output characteristics in _esistor Ry.

sisting of a non-inductive resistance of not less than 1 MQ in parallel-with a capacitancd
more than 100 pF.

Internal wiring
s clause of Part 1 is applicable except as follows.
7 Replacement:

mains-operated energizers and battery-operated energizers suitable for connect
the mains, conductors identified by’the colour combination green/yellow shall not be use

mpliance is checked by inspection.

Components

s clause of Part.9_is applicable.

Supply‘connection and external flexible cords

s clause of Part 1 is applicable except as follows.

en

With resistor Ry disconnected, for test configurations 3, 4 and 5, vary resistokR, nd

Rg

1ce

of

each test, the type S security energizer group output chaxgcteristics measured in fhe
500 Q resistor Ry shall not be exceeded.

on
d.

25.

1 Addition:

For Type D energizers-shall-be that are provided with a non-detachable flexible cord-with, the
connecting means-thatare shall not be suitable for connection to the mains;-or.

An appliance inlet, on a type D energizer,-having shall have at least the same degree of
protection against moisture as required for the energizer;-thatis and shall not be compatible
with appliance couplers complying with the standard sheets of IEC 60320-3.

Compliance is checked by inspection.
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25.7 Replacement:

Supply cords
ba%tew—be;eﬂh—mq—emguer— shaII not be Ilghter than

— ordinary polyvinyl chloride sheathed cord (code designation 60227 IEC 53);
— ordinary polychloroprene sheathed cord (code designation 60245 |[EC 57)

The ordinary polychloroprene sheathed cord shall be used where, for climatic reasons; the
ordinary polyvinyl chloride sheathed cord is not suitable.

Compliance is checked by inspection.
25J)8 Addition:

The¢ conductors in flexible leads or flexible cords used to connecththe battery in—battery-
operated type D energizers shall have a nominal cross-sectionalarea of not less than 075
mnp2.

25113 Addition:

This requirement is not applicable to the flexible leads or flexible cord connecting extennal
bafteries or a battery box with an energizer.

25123 Addition:

In-types-A, B, C,Dand battery-operated energizers suitable for connection to the maips,
if the battery is placed in a separate.box, the flexible lead or flexible cord connecting the box
with the energizer is considered to be an interconnection cord.

26| Terminals for external conductors

This elause of Part 1 is applicable except as follows.

26.1 Addition:
The second sentence of the requirement does not apply to the energizer output terminals.
26.5 Addition:

Terminal devices in an energizer for the connection of the flexible leads or flexible cord with
type X attachment connecting an external battery or battery box shall be so located or
shielded that there is no risk of accidental connection between supply terminals.

26.9 Addition:
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The requirement does not apply to the energizer output terminals.

26.

101 Output terminals shall be so designed or located that it is not possible to connect the
fence or the earth electrode to the energizer by means of a plug that is designed for
connection to a socket-outlet for mains supply.

Compliance is checked by inspection and by manual test.

26.102 Output terminals shall be fixed so that they will not work loose when external

co

ductors are connected or disconnected

Co

26
the
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mpliance is checked by inspection and by manual test.

103 Devices for clamping the conductors connecting the fence or the earth-electrodg
energizer shall not serve to fix any other component.

mpliance is checked by inspection.

Provision for earthing
s clause of Part 1 is applicable except as follows.

1 Addition:

[E 101 In class Il energizers, provision-may can be made for connecting at least one of the output termi
e earth electrode.

Screws and connections

s clause of Part 1 is applicable.

Clearances, creepage distances and solid insulation

s clause of Part 1 is applicable-exceptas-follows.

to

hals
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Resistance to heat and fire
s clause of Part 1 is applicable except as follows.

2.1 Modification:

The glow-wire test is made at a temperature of 650 °C.

30.2.2 Not applicable.

31| Resistance to rusting

This clause of Part 1 is replaced by the following.

Theé enclosure of metal-encased class Il energizers shall be adequately, protected against
coffrosion.

Compliance is checked by the salt mist test of IEC 60068-2-52.Severity Test method 2 is
applicable.

Before the test, coatings are scratched by means of a haftdened steel pin, the end of wHich
has the form of a cone with an angle of 40°. Itsitip is rounded with a radius| of
0,25 mm # 0,02 mm. The pin is loaded so that the force exerted along its axis is 10 N + 0,4 N.
The scratches are made by drawing the pin along{the surface of the coating at a speed of
approximately 20 mm/s. Five scratches are made“at least 5 mm apart and at least 5 mm from
the edge.

After the test, the appliance shall not have(déteriorated to such an extent that compliance with
this standard is impaired. The coating shall not have broken and shall not have loosened flom
the metal surface.

32| Radiation, toxicity and.similar hazards

This clause of Part 1 is applicable.
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Key

Energizer Connection for mains operation Connection for battery operation
type
1
Type A |
S o T 1 —
—Jlcc .||. IG | cc _||_ i [
= T2 | = T2
s |
T1
CcC I ‘ku- IG ™ I CC I o |G
g — T2 | ; —T2
4k | 4l
II ||
| A
! Y
Type B S l S S
_1:001, G T1 —utccnr IG \%
T2

— cC G)H i [ 1
f — T2

T2

NS

O
3

Nt
e ] 5
—_— G = T O — G = T
i - s )
T2 Q| 1
AF \\Q | AF
N
‘(\‘0" ! IEC
\
o
4\
supply mains O
battery charging mrcwt\Qg)
impulse generating cb
battery
output ternt'zb@@

Figure 101 — Schematic examples of type A energizers,
type B energizers and type C energizers
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Connection for mains operation Connection for battery operation
T1 e
S | SU IG IG
cc 4 T2 cc 1 T2
T1 RE
IG
S | su IG 1
T2 T2
T1 —
S SU IG
S | — 4+ IG 4k |
cc - T2
T T
S | su IG su IG
“ Nz < I 4+ T3
ik R
S | SuU IG IG
cCc T2 cC T2
4+ 4
IEC
Key
S supply mains
SuU detachable supply unit
CcC battery charging circuit
1G impulse generating circuit
-||- battery
T1, T2 output terminals

Figure 102 — Schematic examples of the different types of type D energizers
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100 1000 10 000 100 000
Output current (mA)

EC

NOTE The equation of the line relating impulse duration (ms) to output current (mA) for 1 000 mA < oufput
curfent < 15 700 mA, is given by impulse duration = 41,885 x 10° x (output current)~ 134

Figure-102 103 — Current limited energizer characteristic limit line
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Key
TREA1
TR¢2
SL
T1,[T2

 —
T1 { I T1
SL
TRCA1 TRC2
T2 T2
IEC
Test configuration A
T1 T1
TRCA1 |: SL TRC2
T2 T2
IEC

Test configuratiomB

type R fence circuit 1
type R fence circuit 2
standard load

type R security energizer group oufpit terminals

Figure 104 — Type R(Security energizer group test configurations
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Ra Ry Rt B
™ —&p—qj e T :l—&»— 2
Rg Ra
TSC1 TSC2 TSC1 TSC2

T2 T2 i T2

TET IEC

Test configuration 1 Test configuration 2

Ra Rg
T {i} T T1 (i] T1
R Ra R
Tsc1 Ry H ﬂs TSC2 TSC1 &H\ H T Tscp

T2 T2 T2 T2

IEC IEC

Test configuration 3 Test configuration 4

Ra

Rg Ry
T1 {i} {i} T1 T 1 T1
TSCH U Ry T8C2 TSC1 &HEA &H\RB TSC2

T2 T2 T2 T2

IEC IEC

Test gonfiguration 5 Test configuration 6

TS¢1 type S fenee circuit 1
TS¢2 type(SYence circuit 2

Ra variable resistor
Rp variable resistor
Rt 500 Q resistor

T1, T2 type S security energizer group output terminals

Figure 105 — Type S security energizer group test configurations
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Th

Th

A.2 Electric strength test

Ad

Fo
to

fence circuit, the test voltage being 10 000 V AC, 50 Hz or 60 Hz,@r15 000 V DC for 1 s.

A.3 Functional test

Ad

Th
vo

Th

Annexes

e annexes of Part 1 are applicable except as follows.

Annex A
(informative)

Routine tests

[Sannex of Part 11S applicable except as 101lows.

Hition:

- mains-operated energizers and battery-operated energizers suitable for connect
fthe mains, an electric strength test is carried out between the-maifrs’ supply circuit and

Hition:

b energizer output characteristic shall be checked by operating the energizer at ra
tage with a 500 2 load connected across thexfence output terminals.

b energizer output characteristic shall be-such that

the impulse repetition rate shall nat,exceed 1 Hz;

the impulse duration of the impulse shall not exceed 10 ms;

for energy limited energizers, the energy/impulse shall not exceed 5 J;

for current limited energizers, the output current shall not exceed

o the value specified. by the characteristic limit line detailed in Figure-+02 103;

e for an impulse duration of less than 0,1 ms, 15 700 mA.

fon
the

fed
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Annex B
(normative)

Appliances powered by rechargeable batteries
that are recharged in the appliance

This annex of Part 1 is applicable-exceptas—follows along with the following additions and

mo

difications.

Al

NO
rec

71

En
ma|
prg

Th
co

Mo

Th

7.9

[E B.101 Rechargeable batteries that are recharged while connected to the appliance arq/%nsidered tg
arged in the appliance. @
’

/\

Marking and instructions @ﬂ/
Addition: $e
>

ergizers supplied by other sources of energy and not s@de for connection to the sup
ins shall be marked with the symbol for “connecti to mains operated equipm
hibited” or with the substance of the following warningy)

WARNING: Do not connect to mains-opera@@equipment such as battery chargers.

N
e rules for a prohibition sign in ISO 3864‘-\3? except for colours, apply to the symbol

nection to mains-operated equipment ibited.
dification: A\Q

b text referring to the detac{ﬁl@e supply unit is not applicable.

O
N\
Addition: Q\

.

connection to mains-operated equipment prohibited

be

ply
ent

for

If the symbol for “connection to mains-operated equipment prohibited” is used, its meaning
shall be explained.

Mo

dification:

The warning referring to the detachable supply unit is replaced by the substance of the

foll

owing.

WARNING: Use only a detachable supply unit that is listed as an accessory made

available by the manufacturer.

Add the following subclause:
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7.14 Addition:

If the symbol for “connection to mains-operated equipment prohibited” is marked on the
appliance, the outer diameter of the circle shall be at least 15 mm.

7.15 Not applicable.

30 Resistance to heat and fire

30J2 This subclause of Part 1 is not applicable.
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Annex S
(normative)

Battery-operated appliances powered by batteries that are
non-rechargeable or not recharged in the appliance

This annex of Part 1 is applicable along with the following additions and modifications.

7

71

Ba

Th

Cof

Marki i .

3

Addition: QS/

ftery-operated energizers shall be marked with the symbol for “conn
opé¢rated equipment prohibited” or with the substance of the following warnir%.

WARNING: Do not connect to mains-operated equipment such ?ﬁ;battery chargers.

b rules for a prohibition sign in ISO 3864-1, except for colo@o‘%pply to the symbol
nection to mains-operated equipment prohibited.

O
Addition: s\\<</

7.6
Q O
connection t&nains-operated equipment prohibited
N
QO
%
)

7.12 Addition: $

.\@
If the symbol for “connection to Galns-operated equipment prohibited” is used, its mean
shall be explained. b

O
. N

Adfl the following subclau@

71

Ad

f

h

If l
ap

liance,

t
AN

|4 Addition: O®

O

uter diameter of the circle shall be at least 15 mm.

e symbo @ “connection to mains-operated equipment prohibited” is marked on

D

Qgﬁ)llo wing clause.

ﬁgy'}:bto mgins

for

ing

the

14 Transient voltages

14.

1

Addition:

Battery-operated energizers having a rated voltage exceeding 42,4 V are installed as in
normal use and are then subjected to the test of 14.S.101.

14.5.101

Five positive and five negative impulses, each having a prospective peak voltage

of 2U, but not less than 25 kV, are applied between the output terminals, the interval between
the impulses being at least 10 s. The input terminals are open-circuited.

Add the following clause.
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16

16.

Leakage current and electric strength

1 Addition:

Battery-operated energizers are subjected to the tests of 16.5.101.

16.

gaps if any hping disconnected

S.101 For battery-operated energizers, the supply terminals are connected for 10 min
to a voltage between 1,1 and 1,5 times rated voltage for battery supply, that is so chosen
that the output voltage, without a load connected, has the maximum value, protective spark

No

Im

Th

Ad

18

Ad

Ba

sha

Co

Ba
ha
the
the
vo
or
ced

Th
-1

Th
84

3

breakdown shall occur during the test. Q}/
nediately after the tests, the output characteristics are measured as specifich'1\22. 108.
b values measured shall be within the limits specified in 22.108. f\%

i the following clause. Q/

Endurance

ition: X

Il not operate under these conditions. s\\}
mpliance is checked by the following te$t>

ftery-operated energizers are ;&}g’ed in their normal position and are fitted with a batt
ing a nominal voltage equal ,t\q'jhe rated voltage of the energizer. The battery shall b4
largest capacity for which\the*energizer is designed. The battery shall be fully charged
beginning of the test a all be replaced by a fresh one as soon as, during the test,
fage of the battery deo&ses to 0,75 times its nominal voltage for a rechargeable batf
to 0,55 times its n§minal voltage for a non-rechargeable battery or until the energii

ses to function d low battery voltage.

b energizer_fs.operated continuously for 168 h (seven days) at an ambient temperaturg
5°C+25% d then for 168 h (seven days) at an ambient temperature of 50 °C = 2 °C.

ttery-operated energizers shall be so constr@ that they are able to endure extrgme
tenpperatures that may be encountered in norma\\ e. Moreover, overload protection devi¢

p c%gﬁtermina/s are loaded with a non-inductive resistor of 500 2 + 2,5 Q during the #irst

es

ery
of

the

ery
zer

of

f\ ach period of 168 h and the load is removed for the remainder of these periods.

At the end of each of the periods of 168 h, the output characteristics are measured, as
specified in 22.108, at the ambient temperature prescribed for the relevant period.

The values measured shall be within the limits specified in 22.108.

During the test, the energizer shall show no change impairing its further use, the sealing
compound, if any, shall not flow out to such an extent that live parts are exposed and the
energizer shall still meet the requirements of Clause 8.
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Abnormal operation

19.S.103 Battery operated energizers having a rated voltage of less than 12 V are
operated under normal operation when supplied with an input voltage of 13,2 V DC.

During the test, the energizer shall be connected to the voltage source via a 1 Q series
resistor.

This test is only applicable if the supply may be connected without modification of the

en :rgi7nr

Ad{ the following clause. Q}/
O

22| Construction (19

22
ac(

Co

indulation or reinforced insulation.

22
fro
corl

Co

NO

22
baf
cofl

Co

25

Ad

S.101 For battery-operated energizers, parts in a battery comg:ig ent that beco
essible when replacing batteries, even with the aid of a tool, shall@gt e live parts.

e
mpliance is checked by inspection, measurement and by t&)@rgsts specified for dou

O

S.102 Battery-operated energizers shall be provi }}owith means to prevent the u

. . . S
a switch that isolates the terminals for the c@wectlon of the battery;
a control that enables the output voItagi{@be reduced to zero;
insulated crocodile clips or similar Wes.

S.103 The clearance b@h—:‘en parts of opposite polarity for connecting the battery
tery operated energi shall not be less than 2 mm, when the energizer is fitted \
ductors as in normal use.

mpliance is ch@@d by measurement.

Supplbgannection and external flexible cords

m being subjected to an electric shock due to the energizer output voltage, when
necting a battery to the energizer. Q%
mpliance is checked by inspection. \\
QO
E Examples of such means are: \(\Q)

me

ble

ser

in
ith

o %ﬂ)llowing new subclauses.
AN

25.

7 Addition:

This requirement is not applicable to the flexible leads or flexible cord connecting external
batteries or a battery box to a battery-operated energizer.

25.

23 Addition:

In battery-operated energizers, if the battery is placed in a box, the flexible lead or flexible
cord connecting the box with the energizer is considered to be an interconnection cord.
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25.5.101 Addition:

The conductors in flexible leads or flexible cords used to connect the battery in
battery-operated energizers shall have a nominal cross-sectional area of not less than
0,75 mmZ.
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Annex AA
(informative)

Circuit for the independent control of the switching speed
of the major impulse-switching device

A suitable circuit for external independent control of the switching speed of semiconductor
devices used as the major impulse-switching device in the energizer, in accordance with the

eig

Th
vol

Th
wh

hth dashed item of 19.101, is shown in Figure AA.1.

e circuit is used to reference the gate signal of the major impulse-switching device to

e reference voltage should be of such a value that the comparator is adjustable over
ple range of the energizer charging voltage, thereby allowing the switching speed to be

at any desired frequency.

Th

b input impedance of the comparator circuit should be such that-t.does not influence

reslults of the test.

Pot

Ve o

) =k

Sg

- IEC

charging voltage
reference ¢goltage
gate signal

switching speed adjustor

Op

fage across this device so that it can be triggered at the same point in the charging/eyclg.

the

the
set

the

comparator

Figure AA.1 — Circuit for the independent control of the switching speed
of the major impulse-switching device
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Annex BB
(normative)

Instructions for installation and connection of electric fences

BB.1 Regquirements Instructions for electric animal fences

For the purpose of these instructions, the term connecting leads means electric conductor,

us

d to connect the energizer to the electric fence or the earth electrode

Ele

ctric animal fences and their ancillary equipment shall be installed, operated and
majintained in a manner that minimizes danger to persons, animals or their surroundings.

Eldctric animal fence constructions that are likely to lead to the entanglement of animals

pef

An
ind

Fo

sons shall be avoided.

WARNING: Avoid contacting electric fence wires especially {wjth the head, neck
torso. Do not climb over, through or under a multi-wire electrio fence. Use a gate g@
specially designed crossing point.

electric animal fence shall not be supplied from two separate energizers or fi
ependent fence circuits of the same energizer.

any two separate electric animal fences, each supplied from a separate energi

or

or
ra

Zer

independently timed, the distance between the wires of the two electric animal fences shall

be

at least 2,5 m. If this gap is to be closed, this shall be effected by means of electric

nom-conductive material or an isolated metal barrier.

Ba

Al
mo
ele
mir
wir

Fo

A d
any
or

bed wire or razor wire shall not be eléctrified by an energizer.

on-electrified fence incorporating barbed wire or razor wire may be used to support ons

|1y

or

re off-set electrified wires _of“an electric animal fence. The supporting devices for
ctrified wires shall be constructed so as to ensure that these wires are positioned
imum distance of 150 (mm from the vertical plane of the non-electrified wires. The bar
e and razor wire shall-be earthed at regular intervals.

low the energizer-manufacturer’'s recommendations regarding earthing.

the
t a
ed

istance of at least 10 m shall be maintained between the energizer earth electrode and

other.éarthing system connected parts such as the power supply system protective ez
he telecommunication system earth.

rth

Connecting leads that are run underground shall be run in conduit of insulating material or
else insulated high voltage cable shall be used. Care-must shall be taken to avoid damage to
the connecting leads due to the effects of animal hooves or tractor wheels sinking into the
ground.

Connecting leads shall not be installed in the same conduit as the mains supply wiring,
communication cables or data cables.

Connecting leads and electric animal fence wires shall not cross above overhead power or
communication lines.
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Crossings with overhead power lines shall be avoided wherever possible. If such a crossing
cannot be avoided it shall be made underneath the power line and as nearly as possible at
right angles to it.

If connecting leads and electric animal fence wires are installed near an overhead power
line, the clearances shall not be less than those shown in Table BB.1.

Table BB.1 — Minimum clearances from power lines for electric animal fences

Power line voltage Clearance
\Y m
<1000 3
> 1 000 and < 33 000 4
> 33 000 8

If gonnecting leads and electric animal fence wires are installed near an overhead poywer
ling, their height above the ground shall not exceed 3 m.

This height applies to either side of the orthogonal projection~of the outermost conductorg of
thel power line on the ground surface, for a distance of

— |2 m for power lines operating at a nominal voltage not)exceeding 1 000 V;
— |15 m for power lines operating at a nominal voltage exceeding 1 000 V.

Elgctric animal fences intended for deterring:birds, household pet containment or trainjing
animals such as cows need only be supplied ffom low output energizers to obtain satisfactpry
and safe performance.

In electric animal fences intended faor,deterring birds from roosting on buildings, no elecfric
ferjce wire shall be connected to the\energizer earth electrode. A warning sign shall be fitted
to ¢very point where persons may.gain ready access to the conductors.

WHere an electric animal fence crosses a public pathway, a non-electrified gate shall|be
incprporated in the electric’animal fence at that point or a crossing by means of stiles shall
be [provided. At any such crossing, the adjacent electrified wires shall carry warning signs.

Any part of an eleetric animal fence that is installed along a public road or pathway shall|be
identified at fréquent intervals by warning signs securely fastened to the fence posts or firmly
clamped to-the fence wires.

The sizeof the warning sign shall be at least 100 mm x 200 mm.

The background colour of both sides of the warning sign shall be yellow. The inscription on
the sign shall be black and shall be either

— the symbol of Figure BB.1, or
— the substance of “CAUTION: Electric-animal fence”.

The inscription shall be indelible, inscribed on both sides of the warning sign and have a
height of at least 25 mm.

Ensure that all mains-operated, ancillary equipment connected to the electric animal fence
circuit provides a degree of isolation between the fence circuit and the supply mains
equivalent to that provided by the energizer.
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NOTE Ancillary equipment that complies with the requirements relating to isolation between the fence circuit and
the supply mains in Clauses 14, 16 and 29 of the standard for the electric fence energizer is considered to
provide an adequate level of isolation.

Protection from the weather shall be provided for the ancillary equipment unless this
equipment is certified by the manufacturer as being suitable for use outdoors, and is of a type
with a minimum degree of protection IPX4.

BB.2 Requirements Instructions for electric security fences not supplied from a
security energizer group

For the purpose of these instructions, the term:
— |connecting leads means electric conductor, used to connect the energizer to the ‘electric
fence or the earth electrode;

— |physical barrier means a barrier not less than 1,5 m high intended to prevent inadvertent
contact with the pulsed conductors of the electric fence;

— |secure area means an area where a person is not separated from |pulsed conductprs
below 1,5 m by a physical barrier;

— |public access area means any area where persons are(protected from inadvertent
contact with pulsed conductors by a physical barrier;

— |pulsed conductors means conductors that are subjegied”to high voltage pulses by the
energizer.

Elgctric security fences and their ancillary equipment shall be installed, operated and
maljintained in a manner that minimizes danger t@)persons, and reduces the risk of persgns
regeiving an electric shock unless they attemptito penetrate the physical barrier, or arg in
thel secure area without authority.

Elgctric security fence constructions that are likely to lead to the entanglement of pers¢ns
shall be avoided.

Gates in electric security fences shall be capable of being opened without the person
regeiving an electric shock.

An| electric security fence shall not be supplied from two separate energizers or from
independent fence circuits of the same energizer.

For any two separate electric security fences, each supplied from a separate energiger
independenthystimed, the distance between the wires of the two separate electric security
fenjces shall\be at least 2,5 m. If this gap is to be closed, this shall be effected by meang of
i i i : ier a physical barrier of hligh
voltage ipsulating material or earthed conducting material such that the two separate elecfric
urity fences cannot be contacted at the same time.

A spacing of 2,5 m shall be maintained between uninsulated connecting leads supplied from
separate energizers. This spacing may be less where

— the connecting leads are covered by insulating sleeving rated to at least 10 kV at mains
frequency; or

— the connecting leads consist of insulated cables rated to at least 10 kV at mains
frequency.

Barbed wire or razor wire shall not be electrified by an energizer.
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For earthing recommendations, follow the relevant national standard for electric security
fence earthing. If this does not exist then follow the energizer manufacturer’s instructions

and recommendations—regarding-earthing.

The distance between any electric security fence earth electrode and other earth systems
shall be not less than 2 m, except when associated with a graded earth mat.

NOTE Where possible, the distance between any electric security fence earth electrode and
other earth systems should preferably be at least 10 m.

Ex

WHere an electric security fence passes below bare power line conductors, thehigh

me|
of

Co

Co
els
the

Co
cof

Co
or

Crd
caf

-

right angles to it.

If @
ling

UcCtiv ysi i ively

allic element shall be effectively earthed for a distance of not less than 5 m on€ither
he crossing point.

hnecting leads that are run underground shall be run in conduit of insulating materia
e insulated high voltage cable shall be used. Care-must shal(be taken to avoid damagsg
connecting leads due to the effects of vehicle wheels sinking into the ground.

hmunication cables or data cables.

hnecting leads and electric security fence wires shall not cross above overhead po
communication lines.

not be avoided, it shall be made underneath the power line and as nearly as possible

onnecting leads and electric security fence wires are installed near an overhead po
, the clearances shall not:be less than those shown in Table BB.2.

Table BB.2 — Minimum clearances from power lines for electric
security fences not supplied from a security energizer group

st
ide

hnecting leads that are run inside buildings shall be effectively insulated from the earthed
strlictural parts of the building. This may be achieved by using insulated‘high voltage cable

hnecting leads shall not be installed in the same conduit as the mains supply wiring,

ver

ssings with overhead power lines shall'be avoided wherever possible. If such a crossjing

at

ver

Power line voltage Clearance
\Y m
<1000 3
> 1000 and < 33000 4
> 33 000 8

If connecting leads and electric security fence wires are installed near an overhead power
line, their height above the ground shall not exceed 3 m.

This height applies to either side of the orthogonal projection of the outermost conductors of

the

power line on the ground surface, for a distance of

2 m for power lines operating at a nominal voltage not exceeding 1 000 V;
15 m for power lines operating at a nominal voltage exceeding 1 000 V.
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Ea

An
be

ctric security fences shall be identified by prominently placed warning signs.

e warning signs shall be legible from the secure area and the public access area.
ch side of the electric security fence shall have at least one warning sign_

rning signs shall be placed

at each gate;
at each access point;
at intervals not exceeding 10 m;

adjacent to each sign relating to chemical hazards for the information of the emerge
services.

identified at frequent intervals by warning.signs securely fastened to the fence posts

firmly clamped to the fence wires.

Th

Th
the

Th
hei

En

b size of the warning sign shall be atieast 100 mm x 200 mm.

e background colour of both sides of the warning sign shall be yellow. The inscription
sign shall be black and shall.be either

the symbol of Figure BB.T, or
the substance of “CAUTION: Electric-security fence”.

b inscription shall"be indelible, inscribed on both sides of the warning sign and hav
ght of at least\25 mm.

sure that.all mains operated, ancillary equipment connected to the electric security fe

cir

cuit provides a degree of isolation between the fence circuit and the supply m

CYy

part of an electric security fence that is installed along a public road or pathway shall

or

on

D
Q

ce
ins

eq\rivalent to that provided by the energizer.

NOTE 2 Ancillary equipment that complies with the requirements relating to isolation between the fence circuit
and the supply mains in Clauses 14, 16 and 29 of the standard for the electric fence energizer is considered to
provide an adequate level of isolation.

Mains supply wiring shall not be installed in the same conduit as signalling leads associated
with the electric security fence installation.

Protection from the weather shall be provided for the ancillary equipment unless this
equipment is certified by the manufacturer as being suitable for use outdoors, and is of a type
with a minimum degree of protection IPX4.
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BB.3 Instructions for electric security fences supplied from a security energizer

group

For the purpose of these instructions the term:

connecting leads means electric conductor, used to connect the energizer to the electric
fence or the earth electrode;

physical barrier means a barrier not less than 1,5 m high intended to prevent inadvertent
contact with the pulsed conductors of the electric fence;

below 1 5 m by a physical barrler

public access area means any area where persons are protected from in@’ertent
contact with pulsed conductors by a physical barrier;

pulsed conductors means conductors that are subjected to high voltagpll%lses by the
energizer.

Eldctric security fences and their ancillary equipment shall be in Ied, operated and
majintained in a manner that minimizes danger to persons, and re s the risk of pers¢pns
redeiving an electric shock unless they attempt to penetrate the sical barrier, or arg in
thel secure area without authority. %)

Eldctric security fence constructions that are likely to Ie@Sg the entanglement of pers¢ns
shgll be avoided. X

reg

An
ard

op¢rate in a type R security energize@roup or type S security energizer group.

Fo
dis
2,5
vol
fen

Th

Gajes in electric security fences shall be caw of being opened without the pergon

o)

N

eiving an electric shock.

’ A
electric security fence shall not be squ%‘ed from two separate energizers unless they
type R security energizers or type s%‘securlty energizers configured and connecteq to

any two separate electric s%grlty fences, each supplied from a separate energizer, the
fance between the wires NE two separate electric security fences shall be at lefast
m. If this gap is to be é{g , this shall be effected by means of a physical barrier of thh
fage insulating materia earthed conducting material such that the two separate secufity
ces cannot be con&te at the same time.

en

gr
ins

s gap can aIch closed if the electric security fences are supplied by type R security
rgizers or@p S security energizers that are part of a type R security energiger
up or tyrQ‘ security energiser group configured and connected in accordance with the

ruction@
A\

of 2,5 m shall be maintained between uninsulated connecting leads supplied fi

the connecting leads are covered by insulating sleeving rated to at least 10 kV at mains
frequency; or

the connecting leads consist of insulated cables rated to at least 10 kV at mains
frequency; or

the connecting leads are powered by energizers that are part of a type R security
energizer group or type S security energizer group configured and connected in
accordance with the instructions.

Barbed wire or razor wire shall not be electrified by an energizer.
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For earthing recommendations, follow the relevant national standard for electric security

fence earthing.

and recommendations.

If this does not exist then follow the energizer manufacturer’s instructions

The distance between any electric security fence earth electrode and other earth systems
shall be not less than 2 m, except when associated with a graded earth mat.

Where possible, the distance between any electric security fence earth electrode and other
earth systems should preferably be at least 10 m.

Ex

WH
me|
of

Co

Co
els
co

Co

Uctiv ysi i Vely ; A

ere an electric security fence passes below bare power line conductors, th%h
allic element shall be effectively earthed for a distance of not less than 5 m q@ither

he crossing point. (19

hnecting leads that are run underground shall be run in con of insulating materia
e insulated high voltage cable shall be used. Care shall be n to avoid damage to
necting leads due to the effects of vehicle wheels sinkig(/@yto the ground.

hnecting leads shall not be installed in the sameé&nduit as the mains supply wiri

hnecting leads that are run inside buildings shall be effectively insulaté\gqrom the earthed
strlictural parts of the building. This may be achieved by using insulatedﬁjgh voltage cable

st
ide

or
the

ver

communication cables or data cables. QQ
Cohnecting leads and electric security fence@es shall not cross above overhead po
or gommunication lines. s\
%

Crgssings with overhead power lines s é%\be avoided wherever possible. If such a crossfing
cannot be avoided, it shall be made erneath the power line and as nearly as possiblg at
right angles to it. K\

xO
If

ling,

onnecting leads and electtic security fence wires are installed near an overhead po
the clearances shall less than those shown in Table BB.3.

Table B@ — Minimum clearances from power lines for electric
s(t;@ ity fences supplied from a security energizer group
)

@' Power line voltage Clearance
(\2 V m
% <1000

ver

O ’
& >1000 and < 33 000 4
AN

8

> 33 000

If connecting leads and electric security fence wires are installed near an overhead power
line, their height above the ground shall not exceed 3 m.

This height applies to either side of the orthogonal projection of the outermost conductors of

the

power line on the ground surface, for a distance of

2 m for power lines operating at a nominal voltage not exceeding 1 000 V;
15 m for power lines operating at a nominal voltage exceeding 1 000 V.
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Electric security fences shall be identified by prominently placed warning signs.

The warning signs shall be legible from the secure area and the public access area.

Each side of the electric security fence shall have at least one warning sign.

Warning signs shall be placed

An
be

firmly clamped to the fence wires.

Th

Th
the

Th
hei

En
cir

NO
and
pro

Mal
wit

at each gate;

4 aakh -ococaoca oot
T CaUoTT aCTTSS PUTHL,

P

at intervals not exceeding 10 m; A

Y
adjacent to each sign relating to chemical hazards for the information of the%%rge
services. N

identified at frequent intervals by warning signs securely fastened to’\ fence posts

4
/

e size of the warning sign shall be at least 100 mm x 200 mm. Q"bo‘)

b background colour of both sides of the warning sign %/Qj be yellow. The inscription
sign shall be black and shall be either A\
S

the symbol of Figure BB.1, or Q
the substance of “CAUTION: Electric fence’. QQ

b inscription shall be indelible, inscribed @oth sides of the warning sign and hav
ght of at least 25 mm. 1%

)
sure that all mains operated, ancillaq\equipment connected to the electric security fe
cuit provides a degree of isol t\@h between the fence circuit and the supply m

equtiivalent to that provided by the energizer.
6

the supply mains in Claus , 16 and 29 of the standard for the electric fence energizer is considere

[E 2 Ancillary equipment that &plies with the requirements relating to isolation between the fence cir
ide an adequate level of isoaon.

ins supply wirin Il not be installed in the same conduit as signalling leads associa
h the electric rity fence installation.

Prqgtection G§m the weather shall be provided for the ancillary equipment unless this
certified by the manufacturer as being suitable for use outdoors, and is of a type

eqliipmen
with a pminimum degree of protection IPX4.

NS

Q
part of an electric security fence that is installed along a public roaﬁquathway shall

1CYy

or

on

1%
o)

ce
ins

Cuit
H to

ked
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27
V,

IEC

Figure BB.1 — Symbol for warning sign
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Annex CC
(informative)

Installation of electric security fences

CC.1 General

An electric security fence should be installed so that, under normal conditions of operation,

persons are protected against inadvertent contact with pulsed conductors

NoFE This requirement is primarily intended to establish that a desirable level of safety is
prgsent or is being maintained in the physical barrier.

NoFE When selecting the type of physical barrier, the likely presence of'young childfen
should be a factor in considering the size of openings and a risk assessment shall be made
pripr to installation.

Cd.2 Location of electric security fence

The electric fence should be separated from the public access area by means of a physifal
barrier.

WHere an electric fence is installed in an elevated-position, such as on the inner side df a
wirldow or skylight, the physical barrier may be)less than 1,5 m high where it covers the
whple of the electric fence. If the bottom of the ‘window or skylight is within a distancqg of
1,9 m from the floor or access level then the physical barrier need only extend up to a height
of 1,5 m above the floor or access level.

Cd.3 Prohibited zone for pulsed/«conductors

Pu|sed conductors-shall shouldt not be installed within the shaded zone shown in Figure
CQq1.

NoFE Where an electric-security fence is planned to run close to a site boundary, the
relgvant government-authority should be consulted before installation begins.

NOFE Typical electric security fence installations are shown in Figure CC.2 and Figure C(Q.3.

Cd.4 Separation between electric fence and physical barrier

WHere a physical barrier is installed in compliance with Clause CC 3_at least one dimenslion

in any opening should be not greater than 130 mm and the separation between the electric
fence and the physical barrier should be

— within the range of 100 mm to 200 mm or greater than 1 000 mm where at least one

— less than 200 mm or greater than 1 000 mm where the physical barrier does not have
any openings.

NOTE 1 These restrictions are intended to reduce the possibility of persons making inadvertent contact with the
pulsed conductors and to prevent them from becoming wedged between the electric fence and the physical
barrier, thereby being exposed to multiple shocks from the energizer.
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NOTE 2 The separation is the perpendicular distance between the electric fence and the physical barrier.

CC.5 Prohibited mounting

Electric fence conductors should not be mounted on a support used for any overhead power
line.

CC.6 Operation of electric security fence

The¢ conductors of an electric fence should not be energized unless all authorized persons,
within or entering the secure area, have been informed of its location.

WHere there is a risk of persons being injured by a secondary cause, appropriate additignal
safiety precautions should be taken.

NOTE An example of a secondary cause is where a person-may can be expected to fall ffom a surface if confact
is made with pulsed conductors.

45°

1 500 mm

IEC

Key

A secufe area

B public access area
I physical barrier

Prohibited area

} et T
erecure—Seeurttyrence

Figure CC.1 — Prohibited area for pulse conductors
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1 500 mim min.

€
1500 nim
G
1 500 mn] min
G

1 500 mm
1 500 mm min

IEC

secure area

pubiib dUUESS dicd
barrier where required
electric security fence

physical barrier

Figure CC.2 — Typical constructions where an electric
security fence is exposed to the public
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IEC

Key
Becure area

public access area
barrier where required

plass window pane

m o O © >»

5kylight in roof

N

electric security fence

2 physical barrier

Figure CC.3 — Typical fence constructions where the electric
security fence is installed in windows and skylights
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - SAFETY -

Part 2-76: Particular requirements for electric fence energizers

FUOREVWURD

1) [The International Electrotechnical Commission (IEC) is a worldwide organization for standardization/Compri$ing
pll national electrotechnical committees (IEC National Committees). The object of IEC is, to. pronpote
nternational co-operation on all questions concerning standardization in the electrical and electronic fields| To
his end and in addition to other activities, IEC publishes International Standards, Technical Specificatipns,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as {EC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National(€ommittee interegted
n the subject dealt with may participate in this preparatory work. International, governmental and rjon-
povernmental organizations liaising with the IEC also participate in this preparation.)IEC collaborates clogely
vith the International Organization for Standardization (ISO) in accordance with/conditions determined by
hgreement between the two organizations.

2) ['he formal decisions or agreements of IEC on technical matters express, as neafly as possible, an internatipnal
consensus of opinion on the relevant subjects since each technical conimittee has representation from all
nterested IEC National Committees.

3) |EC Publications have the form of recommendations for internationalGse and are accepted by IEC Natipnal
Committees in that sense. While all reasonable efforts are made*to ensure that the technical content of |[EC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for [any
Mmisinterpretation by any end user.

4) In order to promote international uniformity, IEC National ‘Committees undertake to apply IEC Publicatfons
ransparently to the maximum extent possible in their_national and regional publications. Any diverggnce
between any IEC Publication and the correspondingmational or regional publication shall be clearly indicated in
he latter.

5) |EC itself does not provide any attestation ofscenformity. Independent certification bodies provide conformity
hssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for |any
ervices carried out by independent certification bodies.

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

7) No liability shall attach to IEC or its\ditrectors, employees, servants or agents including individual experts fand
members of its technical committees and IEC National Committees for any personal injury, property damagg or
bther damage of any nature ‘whatsoever, whether direct or indirect, or for costs (including legal fees) [and
bxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other |EC
Publications.

8) [Attention is drawn to-fRe' Normative references cited in this publication. Use of the referenced publicationfs is
ndispensable for the.correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subjedt of
batent rights..|EC 'shall not be held responsible for identifying any or all such patent rights.

This part«of’ International Standard IEC 60335 has been prepared by subcommittee 6] H:
Safety (of\ electrically-operated farm appliances, of IEC technical committee 61: Safety| of
honllsehold and similar electrical appliances.

This bilingual version (2019-02) corresponds to the monolingual English version, published in
2018-06.

This third edition cancels and replaces the second edition published in 2002,
Amendment 1:2006 and Amendment 2:2013. This edition constitutes a technical revision.

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

e the text has been aligned with Edition 5.2 of Part 1;

e additional requirements for security fence energizers have been introduced (Clauses 3, 7,
19, 22, Figures and Annex BB);
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e specific requirements for battery operated energizers have been moved to Annex S.

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

FDIS Report on voting
61H/366/FDIS 61H/367/RVD

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

Th«le French version of this standard has not been voted upon.
This document has been drafted in accordance with the ISO/IEC Directives, Part 2!

A ljst of all parts in the IEC 60335 series, published under the general titlee Household and
sinmilar electrical appliances — Safety, can be found on the IEC website.

This Part 2 is to be used in conjunction with the latest editionnof IEC 60335-1 and|its
amendments. It was established on the basis of the fifth edition (2010) of that standard.

NOTE 1 When “Part 17 is mentioned in this standard, it refers to IEC 60335-1.

This Part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so as| to
convert that publication into the IEC standard: Safety requirements for electric fence
engrgizers.

WHen a particular subclause of Part 1 is not mentioned in this Part 2, that subclause applies
as ffar as is reasonable. When this standard_states “addition”, “modification” or “replacement”,
thel relevant text in Part 1 is to be adapted.accordingly.

NOTE 2 The following numbering system is-used:
— |subclauses, tables and figures that are numbered starting from 101 are additional to those in Part 1;

— |unless notes are in a new subclause*or involve notes in Part 1, they are numbered starting from 101, includling
those in a replaced clause or subclause;

— |additional Annexes are lettéred"AA, BB, etc.
NOTE 3 The following print\types are used:

— |requirements: in\toman type

— |test specifications: in italic type

— |notes: in snjall roman type.

Words in~beld in the text are defined in Clause 3. When a definition concerns an adjective, the adjective fand
asspcidted’/noun are also in bold.

NOTE 4 The atteniion of National Committees is drawn to the fact that equipment manufacturers and testing
organizations may need a transitional period following publication of a new, amended or revised IEC publication in
which to make products in accordance with the new requirements and to equip themselves for conducting new or
revised tests.

It is the recommendation of the committee that the content of this publication be adopted for implementation
nationally not earlier than 12 months or later than 36 months from the date of publication.

The following differences exist in the countries indicated below:

6.101: Only energy limited energizers are allowed (All EU and EFTA counties).
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

Th 4 4 £ 4l + <l £ N1 I o040 I + Ll ol o
P CUTTLITTIIO UT 1T bullluclluulll UT INUVUTITTTUTT 22U TO TIAdvC UTTIT ITTUTUUCTU 11T t'iTo \.aup_y.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the) corrept
understanding of its contents. Users should therefore print this document using|a
colour printer.
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INTRODUCTION

It has been assumed in the drafting of this International Standard that the execution of its
provisions is entrusted to appropriately qualified and experienced persons.

This standard recognizes the internationally accepted level of protection against hazards such
as electrical, mechanical, thermal, fire and radiation of appliances when operated as in
normal use taking into account the manufacturer's instructions. It also covers abnormal
situations that can be expected in practice and takes into account the way in which
electromagnetic phenomena can affect the safe operation of appliances.

Thils standard takes into account the requirements of IEC 60364 as far as possibleyso t
thelre is compatibility with the wiring rules when the appliance is connected to the sup

mal

If 3

by lanother part 2 of IEC 60335, the relevant part 2 is applied to each function separately,
as is reasonable. If applicable, the influence of one function on,the” other is taken ipto

far
acd

NOTE 1 Throughout this publication, when “Part 1” is mentioned, it refers to I[EC 60335-1.

WH

in fPart 1, Part 1 applies.

NO
not
req

Thi
pre

NO
con
exa
1ISO

ns. However, national wiring rules may differ.

ount.

en a part 2 standard does not include additional requirements to cover hazards dealt v

[E 2 This means that the technical committees responsible for the part 2 standards have determined that

irements.

s standard is a product family standardcdealing with the safety of appliances and ta
cedence over horizontal and generic standards covering the same subject.

[E 3 Horizontal and generic standards ¢overing a hazard are not applicable since they have been taken
sideration when developing the general and particular requirements for the IEC 60335 series of standards.
Mple, in the case of temperature réquirements for surfaces on many appliances, generic standards, sucl
13732-1 for hot surfaces, are notapplicable in addition to Part 1 or part 2 standards.

hat

ply

n appliance within the scope of this standard also incorporates function§ that are covefred

as

ith

it is

necessary to specify particular requirements for the “appliance in question over and above the gengral

es

into
For
as
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - SAFETY -

Part 2-76: Particular requirements for electric fence energizers

Scope

which is not more than 250 V and by means of which fence wires in agricultural) dome
eral animal control fences and security fences may be electrified or monitored.

[E 101 Examples of electric fence energizers coming within the scope of this standard, are:
mains-operated energizers;

battery-operated electric fence energizers suitable for connection to the mains, as shown in Figure
and Figure 102;

electric fence energizers operated by non-rechargeable batteries either inCorporated or separate.

standard does not in general take into account
the use of appliances by young children or infirm persons without_Supervision;

the playing with appliances by young children.

[E 102 Attention is drawn to the fact that

for appliances intended to be used on board ships or aircraft, additional requirements can be necessary;

in many countries, additional requirements are~specified by the national health authorities, the nati
authorities responsible for the protection of labegr,-the national water supply authorities and similar authorit
[E 103 This standard does not apply to
electromagnetically coupled animal traingr collars;

appliances intended to be used imocations where special conditions prevail, such as the presence
corrosive or explosive atmospherg.(dust, vapour or gas);

separate battery chargers (IEC60335-2-29);

electric fishing machines (IEC 60335-2-86);

electric animal-stunnifg-equipment (IEC 60335-2-87);
appliances for medical purposes (IEC 60601).

Normative references

s clause of Part 1 is applicable except as follows.

s part of IEC 60335 deals with the safety of electric fence energizers, the rated<voltdge

5tic

101

nal
ies.

Addition:

IEC 60068-2-52:2017, Environmental testing — Part 2: Tests

(so

dium chloride solution)

— Test Kb: Salt mist, cyclic

IEC 60320-3, Appliance couplers for household and similar general purposes — Part 3:

Sta

ndard sheets and gauges

ISO 3864-1, Graphical symbols — Safety colours and safety signs — Part 1: Design principles

for

safety signs and safety markings
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3 Terms and definitions
This clause of Part 1 is applicable except as follows.

3.1 Definitions relating to physical characteristics

3.1.1 Addition:

Note 1 to entry: For type D energizers, the rated voltage of the energizer is the rated voltage for battery

supply.

Replacement:

3.1.9

nofmal operation
op}ration of the appliance under the following conditions: the electric fence energizel
op

oufput terminals

3.1.101

prgspective peak voltage
peak output voltage of the impulse generator specified in Clause 14 that would be obtain
with the energizer not connected to the test circuit

3.1.102

ratpd voltage for battery supply
voltage for battery supply, for type A energizers{type B energizers, type C energizers a
tyde D energizers assigned to the energizer by.the manufacturer

3.1.103

ratpd voltage range for battery supply

vollage range for battery supply,.for' type A energizers, type B energizers, type
engrgizers and type D energizers-assigned to the energizer by the manufacturer, expresg
by jts lower and upper limits

3.1.104
impulse duration

is

rated as in normal use when connected to the supply, with no load ‘connected to the

ed

nd

ed

duration of that part of the impulse that contains 95 % of the overall energy and is the shorfest

int¢rval of integratian of /2(t) that gives 95 % of the integration of /2(t) over the total impulse

Notg 1 to entry: %) is the impulse current as a function of time.

3.11.105
oufput current
RMS<value of the output current per impulse calculated over the impulse duration

3.5 Definitions relating to types of appliances

3.5.101
electric fence energizer
appliance that is intended to deliver periodically voltage impulses to a fence connected to it

Note 1 to entry: Electric fence energizers are hereinafter also referred to as energizers.

3.5.102
mains-operated energizer
energizer designed for direct connection to the mains
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3.5.103

battery-operated energizer suitable for connection to the mains

energizer

— operated by batteries and having, or being designed for connection to, facilities for
charging these batteries from the mains, or

— designed for operation from the mains and from batteries

3.5.104

type A energizer
battery-operated energizer suitable for connection to the mains consisting of an impulse
gemerating—circuit—a—ba o — e Y :
being connected to the mains or the battery when the energizer is in operation

e, SR, v a SR, ot SEmvLS. a O ‘Ult

Notg 1 to entry: Type A energizers are shown schematically in Figure 101.

gemerating circuit, a battery charging circuit and a battery, the impulse generating cirguit
being connected to the battery and disconnected from the batteryncharging circuit and the

e 1 to entry: For recharging the battery, the impulse generating (cincuit is disconnected and rendgred

batftery-operated energizer suitable for connection to the mains consisting of an impuise
genmerating circuit and a battery, the impulse,generating circuit being connected to the mgins
or the battery when the energizer is in gperation, and where it is necessary to remove the
baftery to recharge it using a battery charger or, in the case of a non-rechargeable battery| to

Notg 1 to entry: Type C energizers are.shown schematically in Figure 101.
3.5.107
tyge D energizer

gemerating circuit intended to be powered by a battery, or a detachable supply unit, when
energizer is in operation. The impulse generating circuit or the battery may be connected
to [a detachable -supply unit with or without incorporated battery charging circuitry |for
recharging the-battery when the energizer is in operation.

Notg 1 toreniry: Examples of Type D energizers are shown schematically in Figure 102.

3.5.108

battery-operated energizer
energizer deriving its energy solely from batteries or other sources of energy and not
designed for connection to the mains

3.5.109

security electric fence energizer

energizer containing fence circuits that are intended to periodically deliver voltage impulses
into electric security fences

Note 1 to entry: A security electric fence energizer is hereinafter also referred to as a security energizer.
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3.5.110

independently timed security energizer

security energizer that includes an internal impulse timing signal source to set the timing
of the periodic voltage impulses it delivers to an electric security fence

Note 1 to entry: An independently timed security energizer is hereinafter also referred to as an independent
security energizer.

3.5.111
dependently timed security energizer
security energizer that is dependent on an external impulse timing signal to set the timing

of fhe periodic voltage impulses it delivers to an electric security fence

Notg 1 to entry: A dependently timed security energizer is hereinafter also referred to as dependent security
energizer

Notg 2 to entry: Some types of security energizer may be configured either as an independent security
energizer or a dependent security energizer at the time of installation.

3.5.112

segurity energizer group

ong or two security energizers with a group total of two fence-ecircuits used to supply
adjacent electric security fences in a security energizer fence.system that allows the {wo
ferjce circuits to be contacted at the same time

Notg 1 to entry: The fence circuits in a security energizer group may be galvanically connected.

3.9.113

typge R security energizer

se¢urity energizer with one or two fence circuits that is suitable for use in a typd R
seg¢urity energizer group

3.5.114

type R security energizer group

sec¢urity energizer group containing only type R security energizers

3.5.115

tyge S security energizer

sec¢urity energizer with ‘one or two fence circuits that is suitable for use in a typg S
sec¢urity energizer group

3.5.116

typge S security \energizer group

se

urity enérgizer group containing at least one type S security energizer

3.6.3 Addition:

Note 101 to entry: It also includes terminals for the connection of the battery and other metal parts in a battery
compartment that become accessible when replacing batteries even with the aid of a tool.

Replacement:

3.6.4
live part
conductive part that may cause an electric shock
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3.6.101

fence circuit

all conductive parts or components within an energizer, that are connected or intended to
connected galvanically to the output terminals

3.6.102
security energizer impulse timing signal

be

signal that is used to determine the timing of the periodic voltage impulses delivered by a

security energizer to an electric security fence

NotE T1o eniry: A security energizer impulse timing signal is hereinarier also referred to as an impulse tn
signal.

Notg 2 to entry: Examples of a security energizer impulse timing signal include wired (RS-485), Wwired
latehcy (internet clock, secure TCP/IP), wireless with latency (LAN, PAN), optical, GPS.

3.6.103

impulse timing signal source

sighal source that generates the impulse timing signal required by a-dependent secu
energizer to set the timing of the periodic voltage impulses it delivers/ o 'an electric secu
ferjce

Notg 1 to entry: An impulse timing signal source may be used by one or more dependent security energisg

Notg 2 to entry: An example of an impulse timing signal source is andmpulse signal from an adjacent eleg

ing

vith

ity

ity

rs.

tric

secpurity fence that is powered by an independent security energizer that belongs to the same security

enefrgizer fence system.

Notg 3 to entry: An impulse signal from an adjacent electric security fence powered by an indepeng
secpurity energizer not belonging to the same security energizer fence system is not an example of a posg
impulse timing signal source.

3. Definitions relating to miscellaneous matters

3.8.101

standard load

load consisting of a non-inductive, resistor of 500 Q + 2,5 O and a variable resistor tha
adjusted so as to maximize for

— |energy limited energizers, the energy per impulse in the 500 Q resistor;
— |current limited energizers, the output current in the 500 Q resistor.

Notg 1 to entry: The,variable resistor is connected in series or parallel with the 500 Q resistor, whichever g
the more unfavourable.result.

3.8.102
earth electrode

ent
ible

ves

to

mettal structure that is driven into the ground near an energizer and connected electrically
thel output earth terminal of the energizer, and that is independent of other earth

ing

arrangements

3.8.103
pulsed conductors
conductors that are subjected to high voltage pulses by the energizer

3.8.104
connecting lead

electric conductor, used to connect the energizer to the electric fence or the earth electrode

3.8.105

fence

barrier for animals or for security purposes, comprising one or more conductors, such
metal wires, rods or rails

as
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3.8.106
electric fence

barrier that includes one or more electric conductors, insulated from earth, to which electric

pulses are applied by an energizer

3.8.107
electric animal fence
electric fence used to contain animals within or exclude animals from a particular area

3.8.108

eleictric security fence

fence used for security purposes that comprises an electric fence and a physical, barf

eletrically isolated from the electric fence

3.8.109
physical barrier

er

bafrier not less than 1,5 m high intended to prevent inadvertent contaCt“with the pulged

conductors of the electric fence

Notg 1 to entry: Physical barriers are typically constructed from vertical sheeting;rigid vertical bars, rigid m
rodg or chain-wire mesh.

3.8.110

public access area

any area where persons are protected from inadvertent-contact with pulsed conductors
a physical barrier

3.8.111

seg¢ure area

arda where a person is not separated fromypulsed conductors below 1,5 m by a physi
bafrier

3.8.112

se¢urity energizer fence system

electric security fence installation where the fences are energized by one or more secu
energizers containing one .ofumore security energizer groups that can be type R secu
energizer groups or type(S)security energizers groups

Notg 1 to entry: An independent impulse timing signal source used in a security energizer fence system
be ysed to set the timing.of dependent security energizers in multiple security energizer groups.

4 | Generalrequirement

Thils clause of Part 1 is applicable.

bsh,

by

cal

ity
ity

may

5 General conditions for the tests
This clause of Part 1 is applicable except as follows.
5.2 Modification:

Replace the test specification by the following:

The tests are made on two energizers as delivered, one being subjected to all the tests with

the exception of that of Clause 18, and the other to the tests of 22.108 and Clause
However, the tests of Clauses 22 to 28 may be made on separate samples.

18.
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For type A energizers and type C energizers, an additional sample is required for the test of

Clause 18.

Addition:

NOTE 101 Where electronic circuits, electronic components or other devices are normally encapsulated,
specially prepared samples can be used for the tests of 19.11 and 19.101.

5.3 Addition:

The_measurements of 22 108 shall be carried out before the tests of Clause 14

If gny electronic component has been damaged during the tests of Clause 14, the)testg of
Clquse 19 are made twice, once before and once after the damaged electronic componepts
havte been replaced by new electronic components.

5.5 Addition:

The energizer is mounted in a normal position such that the deviation ffom the position|for
which it is designed does not exceed 15°. However, if the energizer.is provided with means
forladjustment to the normal position, such as a spirit level, the energizer shall be adjusted to
within £2° of the normal position.

The earthing terminal of the fence circuit is connected\to” earth. However, if there is|no
indjcation as to which of the output terminals is to be connected to earth, the terminal that
gives the most unfavourable result is earthed.

5.8.1 Addition:

Forf type A energizers, type B energizers,type C energizers and type D energizers where
thel terminals for the connection of thel\battery have no indication of polarity, the mpre
unflavourable polarity of the voltage source replacing the battery shall be applied.

For mains-operated energizers and battery-operated energizers suitable for connectfon
to the mains, the reference source impedance of the mains supply shall be 0,4 Q + j0,25 ().
5.101 All energizers are\tested as motor-operated appliances.

6 | Classification

Thils clause af/Part 1 is applicable except as follows.

6.1 Replacement:

Ma nergizer aitabte n to

the mains shall be class Il with respect to protection against electric shock.

Compliance is checked by inspection and by the relevant tests.

6.2

Addition:

Energizers shall be of at least IPX4.

6.1

01 Energizers are classified as being either energy limited energizers or current
limited energizers.

Compliance is checked by the appropriate tests.
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7 Marking and instructions
This clause of Part 1 is applicable except as follows.

7.1 Addition:

Type A energizers, type B energizers and type C energizers shall be marked with the
rated voltage for battery supply or rated voltage range for battery supply, in volts.

shall also be marked with the corresponding load resistance at which maximum
engrgy/impulse is obtained.

Engergizers shall be marked with symbol ISO 7000-0790 (2004-01).
Type R security energizers shall be marked with symbol IEC 60417-64067(2018-02).
Type S security energizers shall be marked with symbol IEC 60417-6407 (2018-02).

7.6 Addition:

[{l [symbol IEC 60417-5036 dangergs Voltage
(2002-10)]
J:_ E%’gg%'gﬁc 60417-5017 earth; ground

[symbol IEC 60417-6406

(2018-02)] time synchronized type R security energizer

(2018-02)] time synchronized type S security energize¢r

]
DR
(]
D [symbol IEC 60417-6407
S

The symbols for output (fence) and output (earth) shall be in accordance with symbols
IEC 60417-5036 (2002-10) and IEC 60417-5017 (2006-08) respectively.

7.12— Aqdition:

Instructions for battery-operated energizers suitable for connection to the mains shall

— include a warning against using non-rechargeable batteries while the energizer is
powered by mains;

— state that, during charging, vented rechargeable-batteries shall be placed in a well-
ventilated area.

Instructions for type D energizers shall list accessories made available by the manufacturer.

7.14 Addition:
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The outer diameter of the circle of symbol |IEC 60417-6406 (2018-02) and symbol
IEC 60417-6407 (2018-02) shall be at least 15 mm.

7.101 Unless the correct mode of connection is obvious or irrelevant, the output terminals of
the energizer, other than dedicated output earth terminals, shall be clearly and indelibly
identified using symbol IEC 60417-5036 (2002-10). Dedicated output earth terminals shall be
clearly and indelibly identified using symbol IEC 60417-5017 (2006-08).

Where alternative output terminals are provided, they shall be similarly marked, or marked
with the words FULL POWER, REDUCED POWER or REDUCED VOLTAGE, as appropriate.

If 4 switch to control the output energy is provided, the various positions of the switch.shalllbe
marked with the appropriate symbols, or with the words FULL POWER, REDUCED P@WER or
REDUCED VOLTAGE, as appropriate.

The¢ height of characters in the marking shall not be less than that given by-an 18 point fpnt
and the symbols shall have a height of at least 6 mm.

Compliance is checked by inspection and measurement.

7.102 For battery-operated energizers suitable for connection to the mains, the supply
terminals for connection of the battery shall be clearly indicated by symbol IEC 60417-5005
(2({)2-10) for positive polarity, and by symbol IEC 60417-5006 (2002-10) for negative polaljity,
unless the polarity is irrelevant.

Compliance is checked by inspection.

7.103 Energizers shall be supplied with instructions that contain the information given in
Anpex BB regarding

— [the installation of electric fences;

— |the means of connecting the enetgizer to the electric fence.
Sug¢h information shall containlthe substance of the wording given in Clause BB.1 (elecfric
animal fences), Clause BB.2.(electric security fences not supplied from a security energiger

grdup) or Clause BB.3 (electric security fences supplied from a security energizer group),| as
appropriate.

Engergizers intended for use with electric security fences may also be supplied with the
information given:in Annex CC.

Compliance-is checked by inspection.

7.104The instructions for a security energizer that is suitable for use in a secufity
energizer group shall contain the substance of the following:

— only type R security energizers or type S security energizers can be used in security
energizer groups;

— atype S security energizer shall not be used in a type R security energizer group;
— atype R security energizer may be used in a type S security energizer group;

— identification of the model or type reference of security energizers that are permitted to be
used in the security energizer group;

— security energizer groups shall only include security energizers that are identified in the
instructions;

— the permitted configurations and connections of security energizers that may be used in
the security energizer groups;
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— identification of the model or type reference of the device producing the impulse tim
signal source that is suitable for use in the security energizer group;

ing

— a security energizer fence system must be configured and installed by, or under the

responsibility of an authorized installer;

— a security energizer fence system shall be serviced and maintained by, or under the

responsibility of an authorized installer;

— after installation, a label shall be attached to each energizer in a security energizer group

that provides the authorized installer’s name, contact details and the installation date;

— after servicing, a label shall be attached to each energizer in a security energizer group

that provides the authorized installer’s name, contact details and the service date;

— |an authorised installer is a person suitably trained by the manufacturer to be ableto.safely

configure, install and maintain a security energizer fence system on the basis
professional training, knowledge, experience and familiarity of the relevant equipment.

Th¢ instructions for a security energizer that is suitable for use in a security energi
grqup shall

of

zer

— |provide an explanation of the hazards of not using security energizér groups in locatipns

where two electric security fences can be contacted at the samejtime;

— |provide an explanation of the hazards of not correctly configuring a security energi
when used in a security energizer group. These hazards(include:

e receiving a too large impulse;

e receiving consecutive two impulses that are not spaced apart enough in time;

compromised;

ger

e touching an electric security fence whose~isolation from the supply mains has bgen

— |explain the meaning of the time synchronized symbols IEC 60417-6406 (2018-02) and

IEC 60417-6407 (2018-02), if they are. used;

— |provide a general explanation of the safety objectives and technical requirements of a

security energizer group that can’be properly understood by an authorized installer;

— |provide a general explanation~of the safety objectives and technical requirements o
security energizer fence system that can be correctly understood by an authoriz
installer.

The front section of the instructions shall include the substance of the following warnings:
IMPORTANT WARNINGS

WARNING: (These instructions must be fully complied with in every respect

f a
red

WARNING: A security energizer group must be used at any point where two electric secufity

fenices’ can be contacted by a person at the same time

WARNING: Give special attention to the correct type selection and connection of secu
energizers used in a security energizer group

rity

WARNING: A security energizer fence system should be checked for safety by an authorized

installer prior to operation
DANGER: Failure to comply fully with the instructions could lead to a fatal electric shock

Compliance is checked by inspection.
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Protection against access to live parts
s clause of Part 1 is applicable except as follows.

.4 Addition:

The means for the connection of the fence is not considered to be a live part.

9

Starting of motor-operated appliances

Thi

10

Thi

10,
ex(
an
en

Co

Th

appropriate, under conditions of normal operation but with a variable resistive I

[0}

Th

oufput terminals is measured using (the measuring arrangement described in 22.108.

res§
me

11

Thi

1

Fo
for

2 Additions

s clause of Part 1 is not applicable.

Power input and current

s clause of Part 1 is applicable except as follows.

eeding 5 J, the value so marked shall not deviate from that delivered by more than + 1(
the load resistance at which it is obtained shall not deviate from the value marked on
rgizer by more than = 5 %.

mpliance is checked by the following test.

b energizer is supplied at rated voltage 6r rated voltage for battery supply,

nected across its output terminals.

b energy per impulse dissipated in\the resistive load connected across the energi

istive load value is measured after it is adjusted to maximize the energy per impu
asured.

Heating

s clause of Part @7is' applicable except as follows.

type-A.energizers when connected for mains supply, type D energizers when connec
battery charging supply and type B energizers when connected for mains supply W

aftery/charge operation, a battery of the largest capacity for which the energizer is desigs
batterych ti batt fthe | t ity f hich th i s desi

101 For energy limited energizers that are marked with a_maximum energy/impulse

%
the

as
ad

zer
he
Ise

fed
ith
hed

is connected to the terminals for the connection of the battery supply. Before starting the test,
the battery is discharged to such an extent that the voltage delivered by the battery does not
exceed 0,75 times its nominal value.

1.

5 Replacement:

The energizer is operated under normal operation, supplied as follows.

A mains-operated energizer is supplied with the most unfavourable supply voltage between
0,85 and 1,1 times rated voltage.
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Type A energizers and type C energizers, when they are connected for mains supply, are
supplied with the most unfavourable supply voltage between 0,85 and 1,1 times rated
voltage.

A type B energizer, when it is connected for mains supply with battery charge operation, is
supplied with the most unfavourable supply voltage between 0,85 and 1,1 times rated
voltage.

Type A energizers, type B energizers, type C energizers and type D energizers, when
they are connected for battery supply, are supplied at the terminals for the connection of the
baftery with the most unfavourable supply voltage between

e |0,55 and 1,1 times rated voltage for battery supply, if the energizer can be used With
non-rechargeable batteries;

e |0,75 and 1,1 times rated voltage for battery supply, if the energizer is designed for lise
with rechargeable batteries only.

The values specified in Table 101 for the internal resistance per cell ofi the battery shall|be
taken into account.

Table 101 — Battery source impedance

Supply to the terminals for the Internal resistance per cell
connection of the battery 0o
Non-rechargeable Rechargeable
batteries batteries
1,1 times rated voltage for battery supply 0,08 0,001 2
1,4 times rated voltage for battery supply 0,10 0,001 5
0,15 times rated voltage for battery supply 0,75 0,006 0
0,45 times rated voltage for battery supply 2,00 -
NQTE When determining the internal resistance of a battery, two or more cells connected in parallel @re
cofsidered to be one cell.

Type D energizers are supplied from a source incorporating a series resistance of 1 Q and
having the form of

e |a half-wave rectified-sine-wave with an RMS value equal to the rated voltage for battpry
supply,
e |a full-wave rectified sine-wave with an RMS value equal to the rated voltage for battpry
supply,

whicheveris the more unfavourable.

Segurity energizers used in a security energizer group shall be tested together in any
permitted configuration and connection that may be allowed in the group.

The maximum and minimum supply voltage values are set in accordance with Table 102 using
multiplier factors based on the rated voltage or rated voltage range of the appliance.

Table 102 — Rated supply voltage maximum and minimum value multiplier factors

Supply voltage value Mains Battery Battery
(rechargeable) (non-rechargeable)
Minimum 0,85 0,75 0,55

Maximum 1,1 1,1 1,1
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The security energizer feeding the first fence circuit is operated, for a given supply voltage
type, on three supply voltage value settings in turn, the minimum value, the maximum value
and one freely selected value between the minimum and maximum values, while the security
energizer feeding the second fence circuit is supplied, for a given supply voltage type, with
any supply voltage varied between the maximum and minimum values that is selected to
produce the most unfavourable result.

The above tests are repeated, but with the first and second security energizer settings
reversed. Refer to Table 103.

Table 103 — Supply voltage value test settings

Test First fence circuit supply Second fence circuit supply
1 Maximum value Selected for worst case
2 Minimum value Selected for worst case
3 Freely selected value Selected for worst case
4 Selected for worst case Maximum value
5 Selected for worst case Minimum value
6 Selected for worst case Freely selectedvalue

The above tests are repeated for both mains and battery supply voltage operation|as
applicable in accordance with Table 104.

Table 104 — Test supply sequence for different supply type

Test First fence circuit supply Second fence circuit supply
MM Mains Mains

MB Mains Battery

BM Battery Mains

BB Battery Battery

NOTE 101 For a typical security energizer group, based on two security energizers that both can run on mains
or rechargeable battery, there would be a total of twenty four tests performed. However in some cases where ¢nly
maihs or battery operationis indicated, the number can be less or in the case where a non-rechargeable battery
optipn is also included, the number of tests could be doubled.

11)7 Replacement:

The enefFgizer is operated until steady conditions are established.

12 Void

13 Leakage current and electric strength at operating temperature
This clause of Part 1 is applicable except as follows.
13.1 Modification:

Compliance is checked by the tests of 13.2 and 13.3 for mains-operated energizers and
battery-operated energizers suitable for connection to the mains only.

Addition:
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The energizer is operated under normal operation when supplied as specified in 11.5 for
mains operation.

14 Transient overvoltages
14.101 Energizers shall be resistant to atmospheric surges entering from the fence.

Compliance is checked by the tests of 14.102 to 14.104 for mains-operated energizers and
battery-operated energizers suitable for connection to the mains.

NOTE The value of U, is the peak value of the energizer output voltage obtained during the test of 22.111.

Unless otherwise specified, during the tests, no disruptive discharges shall occurn-but sufge
prdtection devices are allowed to operate.

Majins-operated energizers and battery-operated energizers suitable/for connection| to
thg mains are fixed to a metal plate having dimensions that are at least\160 mm in exces§ of
thdse of the orthogonal projection of the energizer on the plate, and(are then installed a$ in
nofmal use.

The tests are made by means of an impulse generator producing positive and negative [full
lightning impulses having a front time of 1,2 us and adime to half-value of 50 us, fhe
tolgrances being

o |+ 5 % for the peak value;
e |+ 30 % for the front time;

e |+ 20 % for the time to half-value.

Small oscillations in the impulse are alloweéd, provided their amplitude near the peak of the
impulse is less than 5 % of the peak walue. For oscillations during the first half of the frpnt
time, amplitudes up to 10 % of the peak value are allowed.

The shape of the impulses is adjusted with the energizer connected to the impulse generafor.
The adjustment shall be madeéyat approximately 50 % of the test voltage specified. If, for fhe
test of 14.104, it is not (pessible to obtain the correct shape of the impulses, it is dnly
negessary to ascertain_that the front time has the required value at approximately 50 % of the
praspective peak voltage specified.

The impulse generator to be used for the tests shall have an energy content of at least 125 J
at the test voltage.

14102 ~Five positive and five negative impulses, each having a prospective peak voltage
of Uy but not less than 25 kV, are applied between

— the output terminals and AC input terminals connected together and the metal plate, for
mains-operated energizers and type A energizers, type B energizers and type C
energizers,

— the output terminals and the metal plate, for type D energizers,

the interval between consecutive impulses being at least 10 s.
Type D energizers are further tested as follows.

Each specified detachable supply unit is connected to the impulse generating circuit of the
energizer in turn. The impulse voltages are applied between the energizer output terminals
and the AC input terminals of the specified detachable supply unit connected together and
the metal plate.
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14.103 Five positive and five negative impulses, each having a prospective peak voltage
of 2U, but not less than 25 kV, are applied between the output terminals connected together
and

the

the AC input terminals connected together, for mains-operated energizers and type A

energizers, type B energizers and type C energizers,
the terminals for connection of the external battery charger, for type D energizers,

interval between consecutive impulses being at least 10 s.

If,
pra
allq

Ift

Ty)

Ea

Ouring this 1est, a surge protection device operates, the 1est 1S repeated with the su
tection device rendered inoperative. During the repeat test no disruptive discharges
wed.

be D energizers are further tested as follows.

ch specified detachable supply unit is connected to the impulse generating circuit of

en
an
the

14,
of |
the

energizers, the input terminals of the impulse.generating circuit are open-circuited.

15

Thi

16

Thi

16.

Co

ang battery-operated energizers suitable for connection to the mains.

rgizer in turn. The impulse voltages are applied between the-energizer output termin

metal plate.

YU, but not less than 25 kV, are applied betweenthe output terminals, the interval betwé
impulses being at least 10 s. The input terminals are open-circuited. For type
Moisture resistance

s clause of Part 1 is applicable,

Leakage current and-electric strength
s clause of Part 1 is\applicable except as follows.
1 Modification:

mpliancé is checked by the tests of 16.2, 16.3 and 16.101 for mains-operated energiz

ge
are

he energizer has more than one fence circuit, each fence circuit is subjected to this fest
in qurn, the other fence circuits being open-circuited.

fhe
als

the AC input terminals of the specified detachable supply unit connected together and

104 Five positive and five negative impulses, edeh having a prospective peak voltage

pen
D

16

2 ~ Modification:

The test voltage is the upper limit of the voltage in 11.5.

16.

3 Addition:

Other values of the test voltages and the points of application are shown in Table 105.
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Table 105 — Additional test voltages

Points of application Test voltage®
Between the mains supply circuit and accessible parts for metal-encased class
Il energizers 2U, but not less than 10 000 V
Between the fence circuit and accessible parts® 2U, but not less than 10 000 V
Between the mains supply circuit and the fence circuit 2U, but not less than 10 000 V

& The value 2U, is a peak value equal to twice the maximum peak value of the output voltage measured in

22.111.

A gap of 50 mm around the output terminal shall be provided in the metal foil in contact with access‘ble
parts.

16101 I/mmediately after the tests of 16.3, the output characteristics are\\measured|as
spécified in 22.108.

The values measured shall be within the limits specified in 22.108.

17| Overload protection of transformers and associated;¢ircuits

This clause of Part 1 is not applicable.

18| Endurance

Thils clause of Part 1 is replaced by the following,

Majins-operated energizers and battery-operated energizers suitable for connection| to
thg mains shall be so constructed thatithey are able to endure extreme temperatures that
maly be encountered in normal use. Moreover, overload protection devices shall not opergpte
undger these conditions.

Conpliance is checked by thé following test.

Majins-operated energizers, type A energizers and type C energizers when they fare
connected for mains~supply are operated under conditions of normal operation. The voltage

supply of the energizer. The battery shall be of the largest capac:ty for WhICh the energlzer
is designed. The battery shall be fully charged at the beginning of the test and shall be
replaced by a fresh one as soon as, during the test, the voltage of the battery decreases to
0,75 times its nominal voltage for a rechargeable battery or to 0,55 times its nominal voltage
for a non-rechargeable battery or until the energizer ceases to function due to low battery
voltage.

For type A energizers, a battery of the largest capacity for which the energizer is designed
is connected and placed in the battery compartment. Before starting the test, the battery is
discharged to such an extent that the voltage delivered does not exceed 0,75 times its
nominal value.
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The other sample, for type A energizers and type C energizers, is to be connected for
battery supply and supplied from a battery of the largest capacity for which the energizer is
designed. The battery shall be fully charged at the beginning of the test, and shall be replaced
by a fresh one as soon as, during the test, the voltage of the battery decreases to 0,75 times
its nominal voltage for a rechargeable battery or to 0,55 times its nominal voltage for a non-
rechargeable battery.

The energizer is operated continuously for 168 h (seven days) at an ambient temperature
of —15 °C + 2 °C and then for 168 h (seven days) at an ambient temperature of 50 °C = 2 °C.

The output terminals are loaded with a non-inductive resistor of 500 Q + 2,5 Q during fhe
first 84 h of each period of 168 h and the load is removed for the remainder of these periods.

At |the end of each of the periods of 168 h, the output characteristics are measured,|as
specified in 22.108, at the ambient temperature prescribed for the relevant period)

The values measured shall be within the limits specified in 22.108.

During the test, the energizer shall show no change impairing its*further use, the sealing
compound, if any, shall not flow out to such an extent that livecparts are exposed and fhe
energizer shall still meet the requirements of Clause 8.

19( Abnormal operation
Thils clause of Part 1 is applicable except as follows:
1901 Addition:

The¢ energizer is mounted as in 11.2, except that the battery, where applicable, is fllly
charged.

During the tests, fuses that are accessible to the user are short-circuited.
Enprgizers are also subjected to the tests of 19.101, 19.102, 19.103, 19.104 and 19.105.

Security energizer _groups are also subjected to the tests of 19.106 and 19.107 as if they
wele an energizer-supplied in one or more parts.

19012 Addition:

If, for any. of the fault conditions, the impulse repetition rate is greater than 1 Hz and fhe
safety of the energizer depends upon the operation of a non-self-resetting protective devjce
incbrporating an internal fuse the test is carried out three times fto ensure that this fiise
operates reliably and that internal parts are not damaged at the increased impulse repetition
rate.

19.13 Addition:

The temperature rises of the windings shall not exceed the values shown in Table 8.

For a type R security energizer, during the tests the output characteristics of each fence
circuit shall be as specified in 22.108 except for the impulse repetition rate and 22.113. If the
impulse repetition rate is greater than 1,34 Hz, the discharge energy per second into a load
consisting of a non-inductive resistor of 500 2 shall not exceed 1,25 J/s after 3 min.
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For all other energizers, during the tests the output characteristics of each fence circuit shall
be as specified in 22.108 except for the impulse repetition rate. If the impulse repetition rate
is greater than 1,34 Hz, the discharge energy per second into a load consisting of a non-
inductive resistor of 500 Q shall not exceed 2,5 J/s after 3 min.

For a type R security energizer group, during the tests the impulse synchronisation shall be
as specified in 22.114. If the impulse repetition rate is greater than 1,34 Hz, the discharge
energy per second into a replacement load consisting of a non-inductive resistor of 500 Q
shall not exceed 2,5 J/s after 3 min.

For a type S security energizer group, during the tests the combined fence circuit ouftut
chgracteristics measured in the 500 Q resistor Rt shall be as specified in 22.115 for fest
configurations 5 and 6 except for the impulse repetition rate. If the impulse repetitiofr-rate is
grdater than 1,34 Hz, the discharge energy per second into the 500 (2 load R shall pot
exgeed 2,5 J/s after 3 min.

19101 Energizers are subjected to each of the following conditions in\ turn, while bejing
supplied with the voltage specified in 11.5, including those associated with such other fault
conditions that are an actual consequence of the condition chosen:

— |the energizer is placed in its most unfavourable positionceven if it is not likely to|be
installed in this position in normal use;

— |parts intended for adjusting the energizer, other than<those that are adjustable from fhe
outside of the energizer without the aid of a tool, are’adjusted to their most unfavouralple
position, even if these parts are not intended to he adjusted by the user, unless they pre
effectively sealed against further adjustment;

— |the earthing conductor is removed from the earthing terminal of the fence circuit and
connected to any other output terminal;

— |the output terminals are short-circuited;

— |switches, relay-contacts and the like}, that form part of the impulse generating circuit, pre
short-circuited or open-circuited, ‘whichever is the more unfavourable;

— |fuses that are accessible without the aid of tools, series spark gaps in the fence circliit,
discharging valves and thermal relays are short-circuited;

— |except for electronic cireuits, any creepage distance or clearance between live parts
of different potential that'is less than 5 mm for the fence circuit, or 2 mm or less for other
circuits, is short-cireuited, and any unlocked connection is loosened;

— |the switching speed of an electronic component used as the major impulse-switching
device shall be-varied in the range 0,1 Hz to twice the rated frequency, in approximalely
a 1:2:5 progression sequence over three decades, by referencing the gate signal of this
device to.the voltage across it using an external independent control.

NOTE Details of a simple comparator circuit that has been found suitable for controlling the switching speefl of
the majorimpulse-switching device are given in Annex AA.

19.1702 Type A energizers, type C energizers and type D energizers are subjected to
each of the following conditions in turn, while being supplied with the voltage specified
in 11.5:

— with the energizer connected for battery supply, terminals for the connection of the battery
having an indication of polarity are connected to the opposite polarity, unless such a
connection is unlikely to occur in normal use;

— with the energizer connected for mains operation, terminals for the connection of the
battery supply are connected to the most unfavourable resistive load, including a short
circuit.

19.103 Type B energizers connected for mains supply with battery charge operation are
subjected to each of the following conditions in turn, while being supplied with the voltage
specified in 11.5:
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— the terminals for the connection of the battery having an indication of polarity are
connected to the opposite polarity, unless such a connection is unlikely to occur in normal
use;

— the terminals for the connection of the battery supply are connected to the most
unfavourable resistive load, including a short circuit.

19.104 Type B energizers connected for battery supply are supplied with the voltage
specified in 11.5. The supply terminals having an indication of polarity are connected to the
opposite polarity, unless such a connection is unlikely to occur in normal use.

19105 Battery operated energizers suitable for connection to the mains having a rafed
voltage for battery supply of less than 12 V are operated under normal operation when
sugplied with an input voltage of 13,2 V DC.

During the test, the energizer shall be connected to the voltage source via\a 1 Q series
regjistor.

This test is only applicable if the supply may be connected without /modification of fhe
energizer.

19106 Type S security energizer groups are tested for everyypermitted configuration and
connection specified in the instructions. As such, during the tests only a single fault is applied
at @ time in any one of the parts.

19107 Security energizer groups are subjectedto fault testing of the impulse timfjng
signal source. All possible impulse timing signakoutputs are considered for faults occurifng
within the impulse timing signal source such.as stopping, intermittent operation, low level,
high level, variable rate, high rate. Wheneverypossible when an external impulse timlng
signal source is used, a fault shall be infroduced such that the impulse timing sigphal
solirce is no longer a viable method of8ynchronization. However if it can be shown thgt a
pafticular fault condition is unlikely to ogeur then it should not be considered.

20| Stability and mechanicakhazards

This clause of Part 1 is not-applicable.

21| Mechanical strength
Thils clause of Rart 1 is applicable except as follows.

21101 <Fhe energizer shall withstand the effect of being dropped.

Colmpliance is checked by the following test.

The energizer is bolted centrally to a board 1 000 mm £ 5 mm long by 225 mm £ 5 mm wide
and approximately 25 mm thick. The board is supported at each end on a rigid table by baulks
of timber of such a size that the energizer is held clear of the table surface. One end of the
board is lifted through a distance of 200 mm £ 5 mm and allowed to fall freely. The test is
repeated 20 times. This procedure is then repeated with the board placed on each of its other
longitudinal edges in turn.

After the test, the energizer shall show no damage within the meaning of this standard.
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22 Construction
This clause of Part 1 is applicable except as follows.
22.12 Addition:

The requirement is not applicable to the energizer output terminal assembly including the
terminal knob and washers.

22 3t+—Adfdition:

The requirement applies only to mains-operated energizers and battery-op€rated
energizers suitable for connection to the mains.

22132 Addition:

The requirement applies only to mains-operated energizers ,ahd battery-operated
engrgizers suitable for connection to the mains.

2246 Addition:

If grogrammable protective electronic circuits alone are tséd to ensure compliance with fhe
oullput characteristics specified in 19.13, the software shall contain measures to control the
fault/error conditions specified in Table R.2.

22/56 Replacement:

For type D energizers, a detachable supply unit shall be a listed accessory made availaple
by the manufacturer.

Compliance is checked by inspection:

221101 For mains-operated  ,energizers and battery-operated energizers suitable [for
connection to the mains(iinternal connections shall be so fixed or protected, and energizers
shall be so designed, that, even in the event of the loosening or breaking of wires| a
conductive connection.cannot be formed between the mains supply and the fence circtit,
and no other hazardous condition shall arise.

The input winding and the output windings of transformers used to isolate the fence cirquit
from the supply circuit shall be separated by an insulating barrier, and the construction shall
be |such that there is no possibility of any connection between these windings, either diregtly
or Indirectly through other metal parts.

In particular, precautions shall be taken to prevent

— displacement of input or output windings, or the turns thereof;

— undue displacement of parts of windings, or of internal wiring, in the event of a rupture or
loosening of connections.

Isolation between the mains and the fence circuit may be achieved by the incorporation of a
double-wound transformer situated either in the input circuit or in the fence circuit. If such
transformers are incorporated in both circuits, at least one of these transformers shall provide
the required degree of isolation.

Compliance is checked by inspection and by the tests of the other clauses of this standard.
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NOTE 1 Circuits connected between the input terminals and the primary side of the transformer providing
the required degree of isolation are considered to be connected to the mains, and circuits connected between the
output terminals and the secondary side of this transformer are considered to belong to the fence circuit.

NOTE 2 Examples of constructions that comply with the requirements of this subclause for windings are

— windings on separate spools of adequate insulating material, rigidly fixed with respect to each other and to the
core of the transformer;

— windings on a single spool with a partition wall, both of adequate insulating material, provided that the spool
and partition wall are pressed or moulded in one piece, or that, in the case of a pushed-on partition wall, there
is an intermediate sheath or covering over the joint between the spool and the partition wall;

— concentric windings on cheekless formers, provided that

e each layer of the winding Is interleaved with adequate Iinsulating material projecting beyond the end, tdrns
of each layer,

e one or more separate sheets of insulating material of adequate thickness are provided between“the ipput
winding and the output windings, and

e the windings are impregnated with a hard-baked or other suitable material that fully\penetrates |the
interstices and effectively seals off the end turns.

NOTE 3 Itis not to be expected that two independent fixings will become loose at the sameltime.

22102 For mains-operated energizers and battery-operated energizers suitable [for
connection to the mains, transformers in the fence circuit shall.be placed in a separpte
compartment. This compartment shall not contain any part that\is, or can come, in conffact
with the mains, with the exception of the input winding of the transformer.

Compliance is checked by inspection and by the tests of the.other clauses of this standard.

221103 For metal-encased class Il energizers, the~output terminals shall be placed so that
external conductors connected to these terminals{are not likely to come into contact with fhe
eng¢losure.

Cofnpliance is checked by inspection.

22104 Energizers shall be so designed that

— |the conductors for the connection of the fence and the earth electrode can be easily
connected;

— |it is possible to actuate,switches and other controls, if this is necessary in normal use,
after the energizer has been mounted and connected to the supply, without opening or
removing any enclosure that provides protection against harmful ingress of water| or
unintended electri¢ shock.

Compliance is«checked by inspection.

22105 .For’ mains-operated energizers and battery-operated energizers suitable ffor
connection to the mains, any assembly gap in supplementary insulation shall not|be
coincidental with any such gap in basic insulation, neither shall any such gap in reinforged

insutation give strafght access to Hve parts.

Compliance is checked by inspection.

22.106 In type A energizers, type B energizers and type C energizers, terminals for the
connection of the battery and other metal parts in a battery compartment that become
accessible when replacing batteries, even with the aid of a tool, shall be insulated from live
parts by double insulation or reinforced insulation.

In type D energizers, parts in a battery compartment that become accessible when replacing
batteries, even with the aid of a tool, shall not be live parts.
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Compliance is checked by inspection, measurement and by the tests specified for double
insulation or reinforced insulation.

22.107 Battery-operated energizers suitable for connection to the mains shall be
provided with means to prevent the user from being subjected to an electric shock due to the
energizer output voltage, when connecting a battery to the energizer.

Compliance is checked by inspection.

NOTE Examples of such means are:
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{108 Energizer output characteristics shall be such that

stjgdard load connected to its_output terminals. For energizers with more than one se

a switch that isolates the terminals for the connection of the battery;
a control that enables the output voltage to be reduced to zero;

insulated crocodile clips or similar devices.

the impulse repetition rate shall not exceed 1 Hz;

not exceed 10 ms;

for energy limited energizers, the energy/impulse in therx500 Q component of
standard load shall not exceed 5 J;

[E The energy/impulse is the energy measured in the impulse over the impulse duration.

for current limited energizers, the output current in the 500 Q component of
standard load shall not exceed for

e an impulse duration of greater than 0,1.ms, the value specified by the characteri
limit line detailed in Figure 103;

e an impulse duration of less than or&qual to 0,1 ms, 15 700 mA.

1.5, the energizer being operated under conditions of normal operation but with

ut terminals, the standard load is connected to each set of output terminals in tU
en measuring the impulse tepetition rate, the standard load is not connected.

sisting of a non-inductive resistance of not less than 1 M in parallel with a capacitance
more than 100 pF.

109 |If the~energizer is provided with more than one set of output terminals, the ouf
racteristics shall be within the limits specified in 22.108 for any possible configuration
output terminals connected to the standard load.

the impulse duration of the impulse in the 500 QO component of the "'standard load shall

the

the

5tic

mpliance is checked by measuremént when the energizer is supplied with the voltage

the
of
rn.

b measurements are made using a measuring arrangement with an input impedafce
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the impulse duration shall not exceed the value specified in 22.108;

the impulse repetition rate shall not exceed the value specified in 22.108

any possible combination of individual impulses.

Compliance is checked by the measurements specified in 22.108.

22.110 For type A energizers and type B energizers that have terminals for the connection
of the battery, the no-load DC output voltage shall not exceed 42,4 V.
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Compliance is checked by measuring the no-load DC output voltage appearing at the
terminals for the connection of the battery when the energizer is connected for mains supply
and is supplied at rated voltage.

22.111 The peak value of the output voltage, U, shall be measured and recorded to enable
the tests and measurements of 14.102, 14.103, 14.104 and 16.3 to be carried out.

Compliance is checked by the following tests:

of
voltage measured when it is connected in a security energlzer group and tested\in any
penmitted configuration and connection of security energizers that may be used”in fhe
security energizer group given in the instructions. The security energizer group s supplied
with the voltage in 11.5 under conditions of normal operation, but with a load. connected to
thel output terminals of the security energizer or security energizer group, consisting df a
capacitor having a capacitance that can be varied between 0 nF and 200 nF in steps of
approximately 10 nF.

These security energizer group tests are not applicable to a _fype R security energiger
grqup where all the type R energizers in the group are exactly the’same model.

For all other energizers, the peak value of the output voltage, U, is measured, using|an
arrangement described in 22.108 with the energizer supplied with the voltage in 11.5 unper
conditions of normal operation, but with a load connected to the output terminals consisting
of @ capacitor having a capacitance that can be vatied between 0 nF and 200 nF in stepg of
approximately 10 nF.

22112 The clearance between parts of -opposite polarity for connecting the battery| in
batftery operated energizers suitable for.connections to the mains shall not be less than
2 mpim, when the energizer is fitted with ¢onductors as in normal use.

Compliance is checked by measurement.

22113 For a type R security energizer, the energy per impulse delivered by each fence
cirguit into the standard load shall not exceed 2,5 J.

Compliance is checked by measuring the energy/impulse over the impulse duration with fhe
energizer is supplied with the voltage in 11.5, the energizer being operated under conditipns
of hormal operation but with the standard load connected to each fence circuit.

WHen measuring the energy per impulse into the standard load, the variable resistor shalllbe
adjusted yto maximize the energy into the standard load and not the energy in the 50Q Q
companent of the standard load.

The measurements are made using a measuring arrangement with an input impedance
consisting of a non-inductive resistance of not less than 1 MQ in parallel with a capacitance of
not more than 100 pF.

22.114 Type R security energizer group output characteristics measured in the 500 Q
component of the standard load shall be such that

e the impulse repetition rate shall not exceed 1 Hz;
e the impulse duration of the impulse shall not exceed 10 ms.
Compliance is checked by measurement when the type R security energizer group is

supplied with the voltage in 11.5, being operated under conditions of normal operation but
with the standard load connected to the output terminals as shown in Figure 104, Test
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configuration A and the test repeated with the standard load connected to the output
terminals as shown in Figure 104, Test configuration B.

The measurements are made using a measuring arrangement with an input impedance
consisting of a non-inductive resistance of not less than 1 MQ in parallel with a capacitance of
not more than 100 pF.

22.115 Type S security energizer group output characteristics measured in the 500 Q

res

istor Ry shall be such that
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the impulse repetition rate shall not exceed 1 Hz;
the impulse duration of the impulse shall not exceed 10 ms;
for energy limited energizers, the energy/impulse shall not exceed 5 J;

[E The energy/impulse is the energy measured in the impulse over the impulse duration.
for current limited energizers, the output current shall not exceed for

— an impulse duration of greater than 0,1 ms, the value specified lby the characteri
limit line detailed in Figure 103;

— an impulse duration less than or equal to 0,1 ms, 15 700 mA.

cified in 11.5, and operated with the six test configurations shown in Figure 105, in tU
each configuration, the test loads are varied as follows.

With resistor Ry connected, for test configuratiofis! to 6, vary resistor R, and resistor
to maximise the group output characteristics measured in resistor Ry,

With resistor Rt disconnected, for test canfiguration 1, vary resistor Rg to maximize
output characteristics measured in resistor Rg then reconnect resistor Ry and measure
group output characteristics in resistotRy;

With resistor Ry disconnected, forstest configuration 2, vary resistor R, to maximize
output characteristics measured_in‘resistor R, then reconnect resistor Ry and measure
group output characteristics in-resistor Ry,

With resistor Rt disconnected, for test configuration 6, vary resistor R, and resistor Ry

reconnect resistor Ry and measure the group output characteristics in resistor Ry,

resistor Rg to maximize the output characteristics measured in resistor R, and resistor
then reconnect.resistor Rt and measure the group output characteristics in resistor Rt.

sisting.ef’a non-inductive resistance of not less than 1 MQ in parallel with a capacitance
more than 100 pF.

5tic

mpliance is checked with the type S security energizer group supplied with the voltage

rn.

Rg

the
the

the
the

to

maximize the output characteristics measured in resistor R, and resistor Rg then

With resistor Ry _disconnected, for test configurations 3, 4 and 5, vary resistor R, and

Rg

b measurements are made using a measuring arrangement with an input impedafce

of

Fo

Tactr test, the type S —security enerygizer group output characteristics measured i

500 Q resistor Ry shall not be exceeded.

23

Thi

23.

Internal wiring
s clause of Part 1 is applicable except as follows.

7 Replacement:

he

For mains-operated energizers and battery-operated energizers suitable for connection
to the mains, conductors identified by the colour combination green/yellow shall not be used.
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Compliance is checked by inspection.

24

Thi

25

Components

s clause of Part 1 is applicable.

Supply connection and external flexible cords

Thi
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CidUustT UT T dit T 15 dPppPIiLdlUlIT TAULTUL dS TUITUWS.

1 Addition:

ans shall not be suitable for connection to the mains.

agdqinst moisture as required for the energizer and shall not be cermpatible with applia

colu

Co

25

Su

Th

plers complying with the standard sheets of IEC 60320-3.
mpliance is checked by inspection.
7 Replacement:

pply cords shall not be lighter than

ordinary polyvinyl chloride sheathed cord (code designation 60227 |IEC 53);
ordinary polychloroprene sheathed cord~(€ode designation 60245 IEC 57).

e ordinary polychloroprene sheathedi'cord shall be used where, for climatic reasons,

ordinary polyvinyl chloride sheathed ¢ord is not suitable.

Co

25,

Thy

mpliance is checked by inspéction.
8 Addition:

b conductors ip.\flexible leads or flexible cords used to connect the battery in type

energizers shall have a nominal cross-sectional area of not less than 0,75 mm?2.

25

13 Addition:

Thi

bafteries or a battery box with an energizer

25.

s £fequirement is not applicable to the flexible leads or flexible cord connecting extern

appliance inlet, on a type D energizer, shall have at least the same |degree of protect’I:on

Type D energizers that are provided with a non-detachable flexible cord,-the connecfing

ce

the

nal

23 Addition:

In battery-operated energizers suitable for connection to the mains, if the battery is
placed in a separate box, the flexible lead or flexible cord connecting the box with the
energizer is considered to be an interconnection cord.

26

Thi

26.

Terminals for external conductors
s clause of Part 1 is applicable except as follows.

1 Addition:
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The second sentence of the requirement does not apply to the energizer output terminals.

26.

5 Addition:

Terminal devices in an energizer for the connection of the flexible leads or flexible cord with
type X attachment connecting an external battery or battery box shall be so located or
shielded that there is no risk of accidental connection between supply terminals.

26.

9 Addition:

Thi

26.
fen
cor

Co

26,
corn

Co

26.
the

Co

27

Thi

27

NO
ear

28

Thi

e requirement does not apply to the energizer output terminals.

101 Output terminals shall be so designed or located that it is not possible to €enhect
ce or the earth electrode to the energizer by means of a plug that is~designed
nection to a socket-outlet for mains supply.

mpliance is checked by inspection and by manual test.

102 Output terminals shall be fixed so that they will not_werk loose when exter
ductors are connected or disconnected.

mpliance is checked by inspection and by manual test.

h electrode.
Screws and connections

s clause-of Part 1 is applicable.

29

Thi

30

Thi

30.

the
for

nal

the

103 Devices for clamping the conductors connecting the fence or the earth electrodq to
energizer shall not serve to fix any other component.

mpliance is checked by inspection.
Provision for earthing

s clause of Part 1 is applicable-except as follows.

{1 Addition:

[E 101 In class Il energizers, provision can be made for connecting at least one of the output terminals to

| Clearances, creepage distances and solid insulation

s clause of Part 1 is applicable.

Resistance to heat and fire
s clause of Part 1 is applicable except as follows.

2.1 Modification:

The glow-wire test is made at a temperature of 650 °C.
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30.2.2 Not applicable.

31 Resistance to rusting
This clause of Part 1 is replaced by the following.

The enclosure of metal-encased class Il energizers shall be adequately protected against
corrosion.

Compliance is checked by the salt mist test of IEC 60068-2-52. Test method 2 is applicable

Before the test, coatings are scratched by means of a hardened steel pin, the end“of wHich
hasg the form of a cone with an angle of 40°. lIts tip is rounded with la‘“radius| of
0,25 mm + 0,02 mm. The pin is loaded so that the force exerted along its axisds~310 N + 0,8 N.
The scratches are made by drawing the pin along the surface of the coating”at a speed of
approximately 20 mm/s. Five scratches are made at least 5 mm apart and at’least 5 mm frlom
the edge.

After the test, the appliance shall not have deteriorated to such an-extent that compliance with
this standard is impaired. The coating shall not have broken andcshall not have loosened fiom
the metal surface.

32| Radiation, toxicity and similar hazards

Thils clause of Part 1 is applicable.
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Energizer Connection for mains operation Connection for battery operation
type
}
Type A |
S T1
—Jcc .||. IG | cc _||, i [
= T2 | = T2
s |
T1
B | E
1 — 12 | ; —T2
4k | 4l
II ||
|
I
Type B S I S
—1:001; G T1 —ntccqr IG ET1
— 12 | T2
s : -
S T1 S -
—cc 6 [ | —{ccpPZH s [T
p— T2 | . — T2
4~ | .
t
Type C |
S S
i —- A T -1
|
i+ | alx
I
! IEC
Key
S supply mains
CC battery charging circuit
IG impulse generating circuit
-ll- battery

T1,|T2 output terminals

Figure 101 — Schematic examples of type A energizers,
type B energizers and type C energizers
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Connection for mains operation Connection for battery operation
1
T T1
S | SU IG IG
cc 4 T2 cc 1 | T2
2
T1 T
S | SU IG 4 IG
T2 T2
3
T |
S SU IG
S — 4 [ IG ak |
ccC T2 T2
4
BES _T1
S | su IG su IG
=it S 4+ 7
5
T1 T1
S | SuU IG IG
cC T2 cC T2
4+ 4
IEC
Key
S supply mains
SuU detachable supply unit
CcC battery charging circuit
IG impulse generating circuit
-||- battery

T1, T2 output terminals

Figure 102 — Schematic examples of the different types of type D energizers
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£ A
c 100
0
T
>
©
(O]
(%]
E
Q.
E
10
o ey
N\
0,1
0,01 -
100 1 000 10 000 100 000
Output current (mA)

EC

NOTE The equation of the line relating impulse duration (ms) to output current (mA) for 1 000 mA < oufput
curfent < 15 700 mA, is given by impulse diration = 41,885 x 10° x (output current)~":34

Figure 103 — Current limited energizer characteristic limit line
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Key
TR(
TR(
SL
T1,

T2

1
T { T
SL
TRC1 TRC2
T2 T2
IEC
Test configuration A
T T
TRCA1 |::| SL TRC2
T2 T2
IEC

Test configuration\B

type R fence circuit 1
type R fence circuit 2
standard load

type R security energizer group output terminals

Figure 104 — Type Risecurity energizer group test configurations



https://iecnorm.com/api/?name=6df85bfe1ee7f056348a566df0162353

IEC 60335-2-76:2018 © |IEC 2018

— 39 —

Ra Rt Rt Rg
T —&r—«: T ™ :'—&'* m
TSCH1 TSC2 TSC1 TSC2
T2 T2 i T2
TEC IEC
Test configuration 1 Test configuration 2
Ra Rg
T1 {i} T1 T (i} i
R R R
TSC1 Rr H SH\B TSC2 TSC1 RH\A H T TSCP
T2 T2 T2 T2
IEC IEC
Test configuration 3 Test configuration 4
Ra Rg Ry
2 —&l——&l— T n — T
R
TSCH U Ry T8C2 TSC1 &H\A &H\RB TSC2
T2 T2 T2 T2
IEC IEC
Test configuration 5 Test configuration 6
Key
TSG1 type S fence circuit 1
TSG2 type(Sfence circuit 2
Ra variable resistor
Rp variable resistor
Rt 500 Q resistor
T1, T2 type S security energizer group output terminals

Figure 105 — Type S security energizer group test configurations
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Annexes

The annexes of Part 1 are applicable except as follows.

Annex A
(informative)

Routine tests

Thigannex of Part 1 1S applicable except as 10llows.

A.2 Electric strength test
Adflition:

For mains-operated energizers and battery-operated energizers suitable for connectfon
to the mains, an electric strength test is carried out between the supply circuit and the fefce
cirguit, the test voltage being 10 000 V AC, 50 Hz or 60 Hz, or 15 000’V DC for 1 s.

A.3 Functional test
Addition:

The energizer output characteristic shall be checked by operating the energizer at rafed
voltage with a 500 Q load connected across the output terminals.

The¢ energizer output characteristic shall be-such that

— |the impulse repetition rate shall naot.exceed 1 Hz;

— |the impulse duration of the impulse shall not exceed 10 ms;

— |for energy limited energizers, the energy/impulse shall not exceed 5 J;

— |for current limited energizers, the output current shall not exceed

e the value specified.-by the characteristic limit line detailed in Figure 103;

e for an impulse duration of less than 0,1 ms, 15 700 mA.
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Annex B
(normative)

Appliances powered by rechargeable batteries
that are recharged in the appliance

This annex of Part 1 is applicable along with the following additions and modifications.

NOTE B.101

Rechargeable batteries that are recharged while connected to the appliance are considered to be

rect

7

7.1

dlyt}uI iII t:IU dpp:ldllbc.
Marking and instructions

Addition:

En
mal
prg

Thi
cor

Mo

Th

7.6

rgizers supplied by other sources of energy and not suitable for connection to the sup

hibited” or with the substance of the following warning:

WARNING: Do not connect to mains-operated equipment@uch as battery chargers.

7.1

If ¢
sha

Mo

e rules for a prohibition sign in ISO 3864-1, except for colours, apply to the symbol
nection to mains-operated equipment prohibited.
dification:
e text referring to the detachable supply unit is not applicable.

Addition:

connection to mains-operated equipment prohibited

2 Addition:
he symbol.for “connection to mains-operated equipment prohibited” is used, its mean
Il be explained.
dification:

ply

ns shall be marked with the symbol for “connection to mains, operated equipmnt

for

ing

The warning referring to the detachable supply unit is replaced by the substance of the

foll

owing.

WARNING: Use only a detachable supply unit that is listed as an accessory made

available by the manufacturer.
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Add the following subclause:
7.14 Addition:

If the symbol for “connection to mains-operated equipment prohibited” is marked on the
appliance, the outer diameter of the circle shall be at least 15 mm.

7.15 Not applicable.

30| Resistance to heat and fire

30J2 This subclause of Part 1 is not applicable.
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Thi

7

7.1

Ba

opg¢rated equipment prohibited” or with the substance of the following warning:

Annex S
(normative)

Battery-operated appliances powered by batteries that are
non-rechargeable or not recharged in the appliance

s annex of Part 1 is applicable along with the following additions and modifications.
Marki | inst ¢
Addition:
tery-operated energizers shall be marked with the symbol for “connection to magins

WARNING: Do not connect to mains-operated equipment such as battery chargerd.

for

ing

the

The¢ rules for a prohibition sign in ISO 3864-1, except for colouts, apply to the symbol
connection to mains-operated equipment prohibited.
7.6 Addition:

connection todmains-operated equipment prohibited
7.12 Addition:
If the symbol for “connection to mains-operated equipment prohibited” is used, its mean|
shgll be explained.
Add{ the following subclause)
7.14 Addition:
If Il}he symbolsfar” “connection to mains-operated equipment prohibited” is marked on
appliance, the outer diameter of the circle shall be at least 15 mm.
Ad{ the following clause.
14 Transient voltages
14.1 Addition:

Battery-operated energizers having a rated voltage exceeding 42,4 V are installed as in
normal use and are then subjected to the test of 14.S.101.

14.

S.101 Five positive and five negative impulses, each having a prospective peak voltage
of 2U, but not less than 25 kV, are applied between the output terminals, the interval between
the impulses being at least 10 s. The input terminals are open-circuited.

Add the following clause.
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16 Leakage current and electric strength
16.1 Addition:
Battery-operated energizers are subjected to the tests of 16.S.101.

16.5.101 For battery-operated energizers, the supply terminals are connected for 10 min
to a voltage between 1,1 and 1,5 times rated voltage for battery supply, that is so chosen
that the output voltage, without a load connected, has the maximum value, protective spark
gaps if any hping disconnected

Nol|breakdown shall occur during the test.
Immediately after the tests, the output characteristics are measured as specifiedin-22.108.
The values measured shall be within the limits specified in 22.108.

Add{ the following clause.

18| Endurance
Addition:

Battery-operated energizers shall be so constructed that they are able to endure extreme
temperatures that may be encountered in normal use. Moreover, overload protection devig¢es
shall not operate under these conditions.

Conpliance is checked by the following test.

Batftery-operated energizers are placed in their normal position and are fitted with a battery
haying a nominal voltage equal to~the rated voltage of the energizer. The battery shall bg of
thel largest capacity for which.the“energizer is designed. The battery shall be fully charged at
the beginning of the test and.shall be replaced by a fresh one as soon as, during the test, fhe
volfage of the battery decreases to 0,75 times its nominal voltage for a rechargeable battery
or fo 0,55 times its nominal voltage for a non-rechargeable battery or until the energiger
cegses to function due-to low battery voltage.

The¢ energizer is. operated continuously for 168 h (seven days) at an ambient temperaturg of
— 15 °C + 2 “C.and then for 168 h (seven days) at an ambient temperature of 50 °C £ 2 °C.

The output terminals are loaded with a non-inductive resistor of 500 Q + 2,5 Q during the fjrst
84 \hof’each period of 168 h and the load is removed for the remainder of these periods.

At the end of each of the periods of 168 h, the output characteristics are measured, as
specified in 22.108, at the ambient temperature prescribed for the relevant period.

The values measured shall be within the limits specified in 22.108.

During the test, the energizer shall show no change impairing its further use, the sealing
compound, if any, shall not flow out to such an extent that live parts are exposed and the
energizer shall still meet the requirements of Clause 8.
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19

Abnormal operation

19.5.103 Battery operated energizers having a rated voltage of less than 12 V are
operated under normal operation when supplied with an input voltage of 13,2 V DC.

During the test, the energizer shall be connected to the voltage source via a 1 Q series

res

istor.

This test is only applicable if the supply may be connected without modification of the

en

Ad

22

22,
acq

Co

indulation or reinforced insulation.

22,
fro
cor

Co

NO

22,
baft
cor

Co

25

Ad

argizer
Y

 the following clause.

Construction

S.101 For battery-operated energizers, parts in a battery compariment that beco
essible when replacing batteries, even with the aid of a tool, shall not'be live parts.

mpliance is checked by inspection, measurement and by thé tests specified for dou

S.102 Battery-operated energizers shall be provided ‘with means to prevent the u

necting a battery to the energizer.

mpliance is checked by inspection.

[E Examples of such means are:
a switch that isolates the terminals for the cannection of the battery;
a control that enables the output voltage to-be reduced to zero;

insulated crocodile clips or similar devices.

S.103 The clearance between parts of opposite polarity for connecting the battery
tery operated energizérs shall not be less than 2 mm, when the energizer is fitted W
ductors as in normal use.

mpliance is checked by measurement.

Supply-connection and external flexible cords

f the following new subclauses.

me

ble

ser

m being subjected to an electric shock due to the energizer output voltage, when

in
ith

25.

7 Addition:

This requirement is not applicable to the flexible leads or flexible cord connecting external
batteries or a battery box to a battery-operated energizer.
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25.23 Addition:

In battery-operated energizers, if the battery is placed in a box, the flexible lead or flexible
cord connecting the box with the energizer is considered to be an interconnection cord.

25.5.101 Addition:

The conductors in flexible leads or flexible cords used to connect the battery in
battery-operated energizers shall have a nominal cross-sectional area of not less than
0,75 mm?
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Annex AA
(informative)

Circuit for the independent control of the switching speed
of the major impulse-switching device

A suitable circuit for external independent control of the switching speed of semiconductor
devices used as the major impulse-switching device in the energizer, in accordance with the
eighth dashed item of 19.101, is shown in Figure AA.1.

Th«la circuit is used to reference the gate signal of the major impulse-switching device to' the
voltage across this device so that it can be triggered at the same point in the charging/eyclg.

The¢ reference voltage should be of such a value that the comparator is adjustable over the
whple range of the energizer charging voltage, thereby allowing the switching speed to be |set
at any desired frequency.

The input impedance of the comparator circuit should be such that-it.does not influence the
results of the test.

Ve o

) -k

Sg

- IEC

% charging voltage
"4 reference ¥oltage
Sg | gate signal

Pot| switchihg speed adjustor

Op | eomparator

Figure AA.1 - Circuit for the independent control of the switching speed
of the major impulse-switching device
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Annex BB
(normative)

Instructions for installation and connection of electric fences

BB.1 Instructions for electric animal fences

For the purpose of these instructions, the term connecting leads means electric conductor,

used to connect the energizer to the electric fence or the earth electrode

Ele€

majintained in a manner that minimizes danger to persons, animals or their surroundings.

Ele€
pef

An

independent fence circuits of the same energizer.

ctric animal fences and their ancillary equipment shall be installed, operated and

ctric animal fence constructions that are likely to lead to the entanglement of animals
sons shall be avoided.

WARNING: Avoid contacting electric fence wires especially wjth the head, neck
torso. Do not climb over, through or under a multi-wire electric fence. Use a gate @
specially designed crossing point.

electric animal fence shall not be supplied from tWwo separate energizers or fi

any two separate electric animal fences, each supplied from a separate energi

Fo

no
Ba

A
mo|
ele
min
wir

Fol

A (
any
or

ind
be’[:\t least 2,5 m. If this gap is to be closed, this shall be effected by means of electric

or

or
ra

zer

pendently timed, the distance between the wires of the two electric animal fences slall

-conductive material or an isolated metal barrier.
bed wire or razor wire shall not be elgctrified by an energizer.

on-electrified fence incorporating barbed wire or razor wire may be used to support ong

hlly

or

re off-set electrified wires _of“an electric animal fence. The supporting devices for
ctrified wires shall be constructed so as to ensure that these wires are positioned
imum distance of 150 mm from the vertical plane of the non-electrified wires. The bar
e and razor wire shall-be earthed at regular intervals.

low the energizer-manufacturer’s recommendations regarding earthing.

istance of Jat least 10 m shall be maintained between the energizer earth electrode 3
other.earthing system connected parts such as the power supply system protective ez
he telecommunication system earth.

the

ed

nd
rth

structural parts of the bU|Id|ng This may be ach|eved by usmg insulated high voltage cable

Connecting leads that are run underground shall be run in conduit of insulating material or
else insulated high voltage cable shall be used. Care shall be taken to avoid damage to the
connecting leads due to the effects of animal hooves or tractor wheels sinking into the
ground.

Connecting leads shall not be installed in the same conduit as the mains supply wiring,
communication cables or data cables.

Connecting leads and electric animal fence wires shall not cross above overhead power or
communication lines.
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Crossings with overhead power lines shall be avoided wherever possible. If such a crossing
cannot be avoided it shall be made underneath the power line and as nearly as possible at
right angles to it.

If connecting leads and electric animal fence wires are installed near an overhead power
line, the clearances shall not be less than those shown in Table BB.1.

Table BB.1 — Minimum clearances from power lines for electric animal fences

If g
ling

Thils height applies to either side of the orthogonal projection~of the outermost conductorg

the)

Elgctric animal fences intended for deterring birds, household pet containment or train

ani

and safe performance.

fe
to

WH
inc

be

An

IanIectric animal fences intended far,deterring birds from roosting on buildings, no elect

Power line voltage Clearance
\% m
<1000 3
> 1000 and < 33 000 4
> 33 000 8

onnecting leads and electric animal fence wires are installed near an overhead po
, their height above the ground shall not exceed 3 m.

power line on the ground surface, for a distance of

2 m for power lines operating at a nominal voltage not)éexceeding 1 000 V;
15 m for power lines operating at a nominal voltage'exceeding 1 000 V.

mals such as cows need only be supplied ffom low output energizers to obtain satisfact

ce wire shall be connected to thelenergizer earth electrode. A warning sign shall be fif
very point where persons may.gain ready access to the conductors.

ere an electric animal-fence crosses a public pathway, a non-electrified gate shall

provided. At any such crossing, the adjacent electrified wires shall carry warning signs.

part of an eleetric animal fence that is installed along a public road or pathway shall

ver

of

ing

ory

ric
ted

be

brporated in the electric’animal fence at that point or a crossing by means of stiles shall

be

identified at frégquent intervals by warning signs securely fastened to the fence posts or firjnly

cla

mped tothe fence wires.

ThT size of the warning sign shall be at least 100 mm x 200 mm.

The background colour of both sides of the warning sign shall be yellow. The inscription on

the

sign shall be black and shall be either

the symbol of Figure BB.1, or
the substance of “CAUTION: Electric fence”.

The inscription shall be indelible, inscribed on both sides of the warning sign and have a

hei

ght of at least 25 mm.

Ensure that all mains-operated, ancillary equipment connected to the electric animal fence
circuit provides a degree of isolation between the fence circuit and the supply mains
equivalent to that provided by the energizer.
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NOTE Ancillary equipment that complies with the requirements relating to isolation between the fence circuit and
the supply mains in Clauses 14, 16 and 29 of the standard for the electric fence energizer is considered to
provide an adequate level of isolation.

Protection from the weather shall be provided for the ancillary equipment unless this
equipment is certified by the manufacturer as being suitable for use outdoors, and is of a type
with a minimum degree of protection IPX4.

BB.2 Instructions for electric security fences not supplied from a security
energizer group

Forf the purpose of these instructions, the term:

— |connecting leads means electric conductor, used to connect the energizer to the ‘electric
fence or the earth electrode;

— |physical barrier means a barrier not less than 1,5 m high intended to prevent inadvertent
contact with the pulsed conductors of the electric fence;

— |secure area means an area where a person is not separated from pulsed conductors
below 1,5 m by a physical barrier;

— |public access area means any area where persons are(protected from inadvertent
contact with pulsed conductors by a physical barrier;

— |pulsed conductors means conductors that are subjected’to high voltage pulses by the
energizer.

Elictric security fences and their ancillary equipment shall be installed, operated Ind
majintained in a manner that minimizes danger te)persons, and reduces the risk of pers¢ns
recgeiving an electric shock unless they attempt:to penetrate the physical barrier, or arq in
thel secure area without authority.

Elgctric security fence constructions that are likely to lead to the entanglement of pers¢ns
shall be avoided.

Gajes in electric security fences shall be capable of being opened without the pergon
receiving an electric shock.

An| electric security fence shall not be supplied from two separate energizers or from
independent fence circuits of the same energizer.

For any two separate electric security fences, each supplied from a separate energizer, the
disfance betwéen the wires of the two separate electric security fences shall be at Ielast
2,5 m. If this\gap is to be closed, this shall be effected by means of a physical barrier of hjigh
volfage insultating material or earthed conducting material such that the two separate electric
se¢urity fences cannot be contacted at the same time.

A spacing of 2,5 m shall be maintained between uninsulated connecting leads supplied from
separate energizers. This spacing may be less where

— the connecting leads are covered by insulating sleeving rated to at least 10 kV at mains
frequency; or

— the connecting leads consist of insulated cables rated to at least 10 kV at mains
frequency.

Barbed wire or razor wire shall not be electrified by an energizer.

For earthing recommendations, follow the relevant national standard for electric security
fence earthing. If this does not exist then follow the energizer manufacturer’s instructions
and recommendations.
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The distance between any electric security fence earth electrode and other earth systems
shall be not less than 2 m, except when associated with a graded earth mat.

Where possible, the distance between any electric security fence earth electrode and other
earth systems should preferably be at least 10 m.

Ex

posed conductive parts of the physical barrier shall be effectively earthed.

Where an electric security fence passes below bare power line conductors, the highest
metallic element shall be effectively earthed for a distance of not less than 5 m on either side
of {ie crossing point.

Co

strlictural parts of the building. This may be achieved by using insulated high voltage cable

Co
els

hnecting leads that are run underground shall be run in conduit of insylatihg materia
e insulated high voltage cable shall be used. Care shall be taken to avoid damage to

connecting leads due to the effects of vehicle wheels sinking into the ground.

Co

hnecting leads shall not be installed in the same conduit as_the mains supply wiri

corhmunication cables or data cables.

Co
or

Crq
car

hnecting leads and electric security fence wires shall'not cross above overhead po
Communication lines.

right angles to it.

If gonnecting leads and electric security'fence wires are installed near an overhead po
ling, the clearances shall not be less than those shown in Table BB.2.

Table BB.2 — Minimum clearances from power lines for electric
security fences!not supplied from a security energizer group

Power-line voltage Clearance
\Y m
<1000 3
>1 000 and < 33000 4
> 33000 8

If

hnecting leads that are run inside buildings shall be effectively insulated from thelearthed

or
the

ver

ssings with overhead power lines shall be avgided wherever possible. If such a crossjing
not be avoided, it shall be made underneath.the power line and as nearly as possiblg at

ver

line, their height above the ground shall not exceed 3 m.

ver

This height applies to either side of the orthogonal projection of the outermost conductors of

the

power line on the ground surface, for a distance of

2 m for power lines operating at a nominal voltage not exceeding 1 000 V;
15 m for power lines operating at a nominal voltage exceeding 1 000 V.

Electric security fences shall be identified by prominently placed warning signs.

The warning signs shall be legible from the secure area and the public access area.
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Each side of the electric security fence shall have at least one warning sign.

Warning signs shall be placed

— at each gate;
— at each access point;

— at intervals not exceeding 10 m;

— adjacent to each sign relating to chemical hazards for the information of the emergency

services.

be |identified at frequent intervals by warning signs securely fastened to the fence/posts
firmply clamped to the fence wires.

The size of the warning sign shall be at least 100 mm x 200 mm.

The¢ background colour of both sides of the warning sign shall be yellow. The inscription
thel sign shall be black and shall be either

— |the symbol of Figure BB.1, or
— |the substance of “CAUTION: Electric fence”.

Any part of an electric security fence that is installed along a public road or pathway si|\a|l

or

on

The inscription shall be indelible, inscribed on both sides*of the warning sign and have¢ a

height of at least 25 mm.

Ensure that all mains operated, ancillary equipment connected to the electric security fenjce
cirpuit provides a degree of isolation between the fence circuit and the supply mdins

equiivalent to that provided by the energizer.

NOTE 2 Ancillary equipment that complies with\thé requirements relating to isolation between the fence cir
and|the supply mains in Clauses 14, 16 and 29-of the standard for the electric fence energizer is considere
proyide an adequate level of isolation.

Cuit
i to

Maijins supply wiring shall not be“installed in the same conduit as signalling leads associated

with the electric security fence installation.

Prqtection from the weather shall be provided for the ancillary equipment unless fhis
equliipment is certifiediby the manufacturer as being suitable for use outdoors, and is of a type

with a minimum dedree of protection IPX4.

BB.3 Instructions for electric security fences supplied from a security energizer

group

For the'purpose of these instructions the term:

— connecting leads means electric conductor, used to connect the energizer to the electric

fence or the earth electrode;

— physical barrier means a barrier not less than 1,5 m high intended to prevent inadvert
contact with the pulsed conductors of the electric fence;

ent

— secure area means an area where a person is not separated from pulsed conductors

below 1,5 m by a physical barrier;

— public access area means any area where persons are protected from inadvert
contact with pulsed conductors by a physical barrier;

— pulsed conductors means conductors that are subjected to high voltage pulses by
energizer.

ent

the
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Electric security fences and their ancillary equipment shall be installed, operated and
maintained in a manner that minimizes danger to persons, and reduces the risk of persons
receiving an electric shock unless they attempt to penetrate the physical barrier, or are in
the secure area without authority.

Electric security fence constructions that are likely to lead to the entanglement of persons
shall be avoided.

Gates in electric security fences shall be capable of being opened without the person
receiving an electric shock.

An|electric security fence shall not be supplied from two separate energizers unless t?Ley
ardg type R security energizers or type S security energizers configured and connected to
opg¢rate in a type R security energizer group or type S security energizer groupt

For any two separate electric security fences, each supplied from a separate ‘energizer, the
disfance between the wires of the two separate electric security fences shall be at legast
2,9 m. If this gap is to be closed, this shall be effected by means of a, physical barrier of hligh
volfage insulating material or earthed conducting material such thattffe) two separate secufity
fences cannot be contacted at the same time.

This gap can also be closed if the electric security fences are supplied by type R secufrity
engrgizers or type S security energizers that are partof a type R security energiger
grqup or type S security energiser group configured afiid connected in accordance with the
insfructions.

A dpacing of 2,5 m shall be maintained between.uhinsulated connecting leads supplied from
separate energizers. This spacing may be less wWhere

— |[the connecting leads are covered byrinsulating sleeving rated to at least 10 kV at mqins
frequency; or

— |the connecting leads consist of’insulated cables rated to at least 10 kV at mgins
frequency; or

— |the connecting leads arelpowered by energizers that are part of a type R security
energizer group or type’S security energizer group configured and connected| in
accordance with the instructions.

Bafbed wire or razop-wire shall not be electrified by an energizer.

For earthing recommendations, follow the relevant national standard for electric security
ferjce earthing. If this does not exist then follow the energizer manufacturer’s instructipns
and recommendations.

ms

Where possible, the distance between any electric security fence earth electrode and other
earth systems should preferably be at least 10 m.

Exposed conductive parts of the physical barrier shall be effectively earthed.

Where an electric security fence passes below bare power line conductors, the highest
metallic element shall be effectively earthed for a distance of not less than 5 m on either side
of the crossing point.

Connecting leads that are run inside buildings shall be effectively insulated from the earthed
structural parts of the building. This may be achieved by using insulated high voltage cable.
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Connecting leads that are run underground shall be run in conduit of insulating material or
else insulated high voltage cable shall be used. Care shall be taken to avoid damage to the
connecting leads due to the effects of vehicle wheels sinking into the ground.

Connecting leads shall not be installed in the same conduit as the mains supply wiring,
communication cables or data cables.

Connecting leads and electric security fence wires shall not cross above overhead power
or communication lines.

Crq
car

If G
ling

If g
ling

Thi
the)

Elgctric security fences shall be identified by prominently placed warning signs.

Thi

Ea

onnecting leads and electric security fence wires are installed near an overhead po
, the clearances shall not be less than those shown in Table BB.3.

Table BB.3 — Minimum clearances from power lines for.electric
security fences supplied from a security energizer-group

Power line voltage Clearance
\% m
<1000 3
>1 000 and < 33000 4
> 33 000 8

onnecting leads and electric security.fence wires are installed near an overhead po
, their height above the ground shallshot exceed 3 m.

s height applies to either side ef the orthogonal projection of the outermost conductorg
power line on the ground surface, for a distance of

2 m for power lines operating at a nominal voltage not exceeding 1 000 V;
15 m for power lines operating at a nominal voltage exceeding 1 000 V.

e warning<igns shall be legible from the secure area and the public access area.

ch side.of the electric security fence shall have at least one warning sign.

ssings with overhead power lines shall be avoided wherever possible. If such a cross|ing
not be avoided, it shall be made underneath the power line and as nearly as possiblg at
right angles to it.

ver

ver

of

e

g Signs statt-beptaced

at each gate;
at each access point;
at intervals not exceeding 10 m;

adjacent to each sign relating to chemical hazards for the information of the emergency

services.

Any part of an electric security fence that is installed along a public road or pathway shall
be identified at frequent intervals by warning signs securely fastened to the fence posts or
firmly clamped to the fence wires.

The size of the warning sign shall be at least 100 mm x 200 mm.
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The background colour of both sides of the warning sign shall be yellow. The inscription on
the sign shall be black and shall be either

the symbol of Figure BB.1, or
the substance of “CAUTION: Electric fence”.

The inscription shall be indelible, inscribed on both sides of the warning sign and have a

hei

ght of at least 25 mm.

Ensure that all mains operated, ancillary equipment connected to the electric security fence

cirl;_t_d_d—fl_l_rﬁrl—ﬁ_m—lﬁm provides a degree of isolation between the fence circuit an € supply mgins
equivalent to that provided by the energizer.

NO
and
pro

[E 2 Ancillary equipment that complies with the requirements relating to isolation between the‘fence cir
the supply mains in Clauses 14, 16 and 29 of the standard for the electric fence energizer-is‘considere
ide an adequate level of isolation.

Maijins supply wiring shall not be installed in the same conduit as signalling feads associa

wit

Prd

N the electric security fence installation.

equiipment is certified by the manufacturer as being suitable for use outdoors, and is of a t

wit

N a minimum degree of protection IPX4.

Figure BB.1 — Symbol for warning sign

Cuit
H to

ted

tection from the weather shall be provided for the ancillary equipment unless fhis

pe
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Annex CC
(informative)

Installation of electric security fences

CC.1 General

An electric security fence should be installed so that, under normal conditions of operation,

persons are protected against inadvertent contact with pulsed conductors

Thils requirement is primarily intended to establish that a desirable level of safety is present or
is heing maintained in the physical barrier.

WHen selecting the type of physical barrier, the likely presence of young children should|be
a fhctor in considering the size of openings and a risk assessment shall\be made priof to
installation.

C(Q.2 Location of electric security fence

Th¢ electric fence should be separated from the public access area by means of a physifcal
bafrrier.

WHere an electric fence is installed in an elevated-position, such as on the inner side df a
wirldow or skylight, the physical barrier may be)less than 1,5 m high where it covers the
whple of the electric fence. If the bottom of the ‘window or skylight is within a distancq of
1,9 m from the floor or access level then the physical barrier need only extend up to a height
of 1,5 m above the floor or access level.

Cd.3 Prohibited zone for pulsedZconductors

Pu|sed conductors should naot be installed within the shaded zone shown in Figure CC.1.
WHere an electric security fence is planned to run close to a site boundary, the relevant
goyernment authority should be consulted before installation begins.

Typical electric security fence installations are shown in Figure CC.2 and Figure CC.3.

CQg.4 Separation between electric fence and physical barrier

WHere a’physical barrier is installed in compliance with Clause CC.3, at least one dimension
in any npnning should be not greater than 130 mm and the innnmtinn hetween the ric

fence and the physical barrier should be

within the range of 100 mm to 200 mm or greater than 1 000 mm where at least one

dimension in each opening in the physical barrier is not greater than 130 mm;

less than 200 mm or greater than 1 000 mm where the physical barrier does not have

any openings.

NOTE 1 These restrictions are intended to reduce the possibility of persons making inadvertent contact with
pulsed conductors and to prevent them from becoming wedged between the electric fence and the physical
barrier, thereby being exposed to multiple shocks from the energizer.

NOTE 2 The separation is the perpendicular distance between the electric fence and the physical barrier.

the
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CC.5 Prohibited mounting

Electric fence conductors should not be mounted on a support used for any overhead power
line.

CC.6 Operation of electric security fence

The conductors of an electric fence should not be energized unless all authorized persons,
within or entering the secure area, have been informed of its location.

WHere there is a risk of persons being injured by a secondary cause, appropriate additional
safety precautions should be taken.

NOTE An example of a secondary cause is where a person can be expected to fall from a surface if contagt is
made with pulsed conductors.

45°

1500 mm

IEC

Key

A secure area

B public access area
1 physical barrier

Rrohibited area

—&—8—8——_\ ¢lectric security fence

Figure CC.1 - Prohibited area for pulse conductors
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1500 mm
1 500 mm min

- IEC

secure area

pu'uiit. dUULESS ditd
barrier where required
electric security fence

physical barrier

Figure CC.2 — Typical constructions where an electric
security fence is exposed to the public
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IEC

Key
Becure area

public access area
barrier where required

hlass window pane

m o O © »

5kylight in roof

-

electric security fence

2 physical barrier

Figure CC.3 — Typical fehce constructions where the electric
security fence is installed in windows and skylights
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPAREILS ELECTRODOMESTIQUES ET ANALOGUES - SECURITE

Partie 2-76: Exigences particuliéres pour les électrificateurs de clétures

AVANT-FRUFUOS

| a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de nofmalisation
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC).-L’'[EC a pour
bbjet de favoriser la coopération internationale pour toutes les questions de normalisation dans les domajnes
He |'électricité et de ['électronique. A cet effet, 'lEC - entre autres activités — publie "des Nores
nternationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibleg au
pbublic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a|des
comités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut participer. |Les
brganisations internationales, gouvernementales et non gouvernementales, en liaison avec I'l[EC, participent
egalement aux travaux. L’IEC collabore étroitement avec I'Organisation Internatiopnale de Normalisation (1$0),
Eelon des conditions fixées par accord entre les deux organisations.

| es décisions ou accords officiels de 'lEC concernant les questions techniques représentent, dans la megure
Hu possible, un accord international sur les sujets étudiés, étant donné 'que les Comités nationaux de I|[EC
ntéressés sont représentés dans chaque comité d’études.

| es Publications de I'l[EC se présentent sous la forme de recommahdations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin que IJEC
5'assure de I'exactitude du contenu technique de ses publications;A’'IEC ne peut pas étre tenue responsablg de
'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

Pans le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans toute la
Mmesure possible, a appliquer de fagon transparente les_Rublications de I'l[EC dans leurs publications nationgles
et régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales| ou
Fégionales correspondantes doivent étre indiquées.en‘termes clairs dans ces derniéres.

| 'IEC elle-méme ne fournit aucune attestation.'de conformité. Des organismes de certification indépendnts
ournissent des services d'évaluation de conformité et, dans certains secteurs, acceédent aux marques| de
conformité de I'IEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certification
ndépendants.

Tous les utilisateurs doivent s'assurerf gu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne doit-eétre imputée a I'l[EC, a ses administrateurs, employés, auxiliaires| ou
mandataires, y compris ses_experts particuliers et les membres de ses comités d'études et des Coniités
hationaux de I'lEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout aptre
Hommage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais
He justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC oy de
oute autre Publication\de I'l[EC, ou au crédit qui lui est accordé.

| 'attention est attitéé sur les références normatives citées dans cette publication. L'utilisation de publications
référencées est obligatoire pour une application correcte de la présente publication.

| ’attention.estattirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent fgire
‘objet de'droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
He brevets et de ne pas avoir signalé leur existence.

La |présente partie de la Norme internationale IEC 60335 a été établie par le sous-comité 6{H:
Sécuriie des apparells eleciriques employes a la ferme, du comiie detudes 61 de TMEC:
Sécurité des appareils électrodomestiques et analogues.

La présente version bilingue (2019-02) correspond a la version anglaise monolingue publiée
en 2018-06.

Cette troisieme édition annule et remplace la deuxiéme édition publiée en 2002, son
Amendement 1 (2006) et son Amendement 2 (2013). Cette édition constitue une révision
technique.

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

le texte a été aligné sur celui de I'Edition 5.2 de la Partie 1;

des exigences supplémentaires relatives aux électrificateurs de clotures ont été

introduites (Article 3, Article 7, Article 19, Article 22, Figures et Annexe BB);

les exigences spécifiques relatives aux électrificateurs de cldéture fonctionnant sur piles
accumulateurs ont été déplacées vers I'Annexe S.

texte anglais de cette norme est issu des documents 61H/366/FDIS et 61H/367/RVD.

ou

Le rapport de vote 61H/367/RVD donne toute information sur le vote ayant abouti a

arabatiaon—d oot

I'aF rJIUUaI.IUII AV ARV vy § § vy nurm\/.

La |version francgaise de cette norme n'a pas été soumise au vote.

Le jprésent document a été rédigé selon les Directives ISO/IEC, Partie 2.

Ung liste de toutes les parties de la série IEC 60335, publiées sous le titre\genéral Appareils

électrodomestiques et analogues — Sécurité, peut étre consultée sur le site web de I'lEC.

La |présente Partie 2 doit étre utilisée conjointement avec la dernjere edition de I'lEC 6033p-1

et es amendements. Elle a été établie sur la base de la cinquieme édition (2010) de cdgtte

nofjme.

NOTE 1 L'expression "Partie 1" utilisée dans la présente Norme faitréférence a I'lEC 60335-1.

La|présente Partie 2 compléte ou modifie les articles correspondants de I'lEC 60335-1|de

fagpon a transformer cette publication en norme’dEC: Exigences de sécurité relatives @ux

életrificateurs de clétures.

Lofisqu'un paragraphe particulier de la Partie 1 n'est pas mentionné dans cette Partie 2, l¢dit

panagraphe s'applique pour autant qu'il'est raisonnable. Lorsque la présente Norme spécifie

"addition", "modification" ou "remplacgement", le texte correspondant de la Partie 1 doit §tre

adapté en conséquence.

NOTE 2 Le systéme de numérotatien-suivant est utilisé:

— |les paragraphes, tableaux €t figures qui sont numérotés a partir de 101 viennent en supplément de ceux de la
Partie 1;

— |a I’exception de celles-gqui sont dans un nouveau paragraphe ou de celles qui concernent des notes dg la
Partie 1, les notes (sopt numérotées a partir de 101, y compris celles des articles ou paragraphes qui gont
remplacés;

— |les annexes supplémentaires sont appelées AA, BB, etc.

NOTE 3 Les caracteres d'imprimerie suivants sont utilisés:

exigences: caractéres romains
Spécifications d'essais: en italique

notes: en petits caracteres romains.

Les termes en gras dans le texte sont définis a I'Article 3. Lorsqu'une définition concerne un adjectif, I'adjectif et le
nom associé figurent également en gras.

NOTE 4 L'attention des comités nationaux est attirée sur le fait que les fabricants d'appareils et les organismes
d'essais peuvent avoir besoin d'une période de transition aprés la publication d'une nouvelle publication IEC, ou
d'une publication amendée ou révisée, pour fabriquer des produits satisfaisant aux nouvelles exigences et pour

ada

pter leurs équipements aux nouveaux essais ou aux essais révisés.

Le comité recommande que le contenu de la présente publication soit entériné au niveau national au plus
t6t 12 mois et au plus tard 36 mois aprés la date de publication.
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Les différences suivantes existent dans les pays indiqués ci-aprés:

6.101: Seuls les électrificateurs a énergie limitée sont autorisés (tous les pays de I'UE et de I'AELE).

Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de
stabilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch” dans les données
relatives au document recherché. A cette date, le document sera

e reconduit,

e supprimé,

e [remplacé par une édition révisée, ou

e |amendé.

Le|contenu du corrigendum de novembre 2018 a été pris en considération~dans [cet
ex¢mplaire.

II\IPORTANT - Le logo "colour inside" qui se trouve sur la page de couverture de cette
publication indique qu'elle contient des couleurs qui sont considérées comme utilés
a|une bonne compréhension de son contenu. Les utilisateurs devraient, ppr
conséquent, imprimer ce document en utilisant une imprimante’ couleur.
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INTRODUCTION

Il a été considéré en établissant la présente Norme internationale que I'exécution de ses
dispositions était confiée a des personnes expérimentées et ayant une qualification
appropriée.

La présente norme reconnait le niveau de protection accepté au niveau international contre
les dangers (électriques, mécaniques, thermiques, liés au feu et au rayonnement, par
exemple) des appareils, lorsqu'ils fonctionnent dans des conditions normales, en tenant
compte des instructions du_fabricant. Elle couvre également les situations anormales
auxquelles on peut s'attendre dans la pratique et prend en considération la maniére dontj:es
phenoménes électromagnétiques peuvent affecter la sécurité de fonctionnement, "des
appareils.

La |présente norme tient compte autant que possible des exigences de I'lEC 60364, de fagon
a garantir la compatibilité avec les régles d'installation quand l'appareil;est raccordé |au
ré%au d’alimentation. Cependant, des régles nationales d'installation peuvent é&tre
différentes.

Si [un appareil compris dans le domaine d'application de la~présente norme compdgrte
également des fonctions qui sont couvertes par une autrénPartie 2 de I'lEC 60335,| la
Pafrtie 2 correspondante est appliquée a chaque fonction séparément, pour autant qu'il fest
raisonnable. Si cela est applicable, l'influence d'une fonctien(sur les autres fonctions est pilise
en [compte.

NOTE 1 Dans la présente publication, I'expression "Partie 1".faitiréférence a I'lEC 60335-1.

Lofisqu'une Partie 2 ne comporte pas d'exigences complémentaires pour couvrir les dangers
traités dans la Partie 1, la Partie 1 s'applique.

NOTE 2 Ceci signifie que les comités d'études, résponsables pour les parties 2 ont déterminé qu'il n'était |pas
nécpssaire de spécifier des exigences particuliéres pour I'appareil en question en plus des exigences généraleq.

La |présente norme est une norme-de famille de produits traitant de la sécurité d’appareilg et
prévaut sur les normes horizontales et génériques couvrant le méme sujet.

NOTE 3 Les normes horizontales et génériques couvrant un danger ne sont pas applicables puisqu’elles ont|été
prises en considération lors du développement des exigences générales et particulieres pour la série de norfnes
IEC|60335. Par exemple, dans le cas des exigences de température de surface pour de nombreux appareils, |des
norfnes génériques, comme I'lSO 13732-1 pour les surfaces chaudes, ne sont pas applicables en plus d¢ la
Partie 1 ou des Parties 2:
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APPAREILS ELECTRODOMESTIQUES ET ANALOGUES - SECURITE

Partie 2-76: Exigences particuliéres pour les électrificateurs de clétures

1

La g

NO

2

Domaine d'application

r clotures agricoles, de contréle des animaux domestiques ou sauvages_ét\clotures
turité peuvent étre électrifiés ou commandés.

[E 101 Les éléments suivant sont des exemples d'électrificateurs de cloétures’ entrant dans le dom
plication de la présente norme:

électrificateurs fonctionnant sur le réseau;

réseau (voir la Figure 101 et la Figure 102);

électrificateurs de clotures alimentés par piles incorporées ou séparées.

résente norme ne tient en général pas compte
de l'utilisation des appareils par de jeunes enfants ou des personnes handicapées sans surveillance;

de I'emploi de I'appareil comme jouet par de jeunes enfants.

[E 102 L'attention est attirée sur le fait que

pour les appareils destinés a étre utilisés a.bord de navires ou d'avions, des exigences supplémentd
peuvent étre nécessaires;

dans de nombreux pays, des exigences supplémentaires sont spécifiées par les organismes nationaux d
santé, par les organismes nationaux responsables de la protection des travailleurs, par les organis
nationaux responsables de I'alimentation’en eau et par des organismes similaires.

[E 103 La présente norme ne s*applique pas

aux colliers de dressage pour ahimaux couplés électromagnétiquement;

aux appareils destinés a étre utilisés dans des locaux présentant des conditions particuliéeres, telles qu
présence d'une atmosphgére corrosive ou explosive (poussiere, vapeur ou gaz);

aux chargeurs de batteries séparés (IEC 60335-2-29);
aux équipements électriques de péche (IEC 60335-2-86);
aux appareils_électriques d'insensibilisation des animaux (IEC 60335-2-87);

aux appareils électromédicaux (IEC 60601).

Références normatives

pnt
res
de

hine

électrificateurs de clétures fonctionnant sur piles ou accumulateurs-et' destinés a étre raccordésl au

=

es

E la
nes

L'a

rticle de la Partie 1 est applicable a I'exception de ce qui suit.

Addition:

IEC 60068-2-52:2017, Environmental testing — Part 2: Tests — Test Kb: Salt mist, cyclic

(so

dium chloride solution) (disponible en anglais seulement)

IEC 60320-3, Connecteurs pour usages domestiques et usages généraux analogues —
Partie 3: Feuilles de norme et calibres

ISO 3864-1, Symboles graphiques — Couleurs de sécurité et signaux de sécurité — Partie 1:
principes de conception pour les signaux de sécurité et les marquages de sécurité
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3

Termes et définitions

L'article de la Partie 1 est applicable a I'exception de ce qui suit.

3.1
3.1

Définitions relatives aux caractéristiques physiques

.1 Addition:

Note 1 a l'article: Pour les électrificateurs de type D, la tension assignée de I'électrificateur est la tension
assignée pour l'alimentation par piles ou accumulateurs.

Re

3.1
for

mplacement:

.9
ctionnement normal

fonictionnement de l'appareil dans les conditions suivantes: I'électrificateur’ de cloture jest
mig en fonctionnement comme en usage normal lorsqu'il est raccordé au réséau, sans aucune
chdrge connectée aux bornes de sortie

3.1.101

terjsion de créte présumée

tenlsion créte de sortie du générateur d'impulsions spécifié a ['Article 14, qui serait obtenue|en
ne |connectant pas I'électrificateur au circuit d'essai

3.1.102

terjsion assignée pour l'alimentation par piles ouaccumulateurs

pour les électrificateurs de type A, électrificateurs de type B, électrificateurs de type C
et \Electrificateurs de type D, tension pour alimentation par piles ou accumulateurs attribyée
a I'lectrificateur par le fabricant

3.1.103

plage assignée de tensions pour I'alimentation par piles ou accumulateurs

polr les électrificateurs de type A)‘électrificateurs de type B, électrificateurs de typEC
et ¢lectrificateurs de type D, plage de tensions pour alimentation par piles ou accumulatepurs
attfibuée a I'électrificateur partle fabricant, exprimée par ses limites inférieure et supérieufe
3.1.104

durée de I'impulsion

durée de la partie de Vimpulsion qui comprend 95 % de I'énergie totale et qui est l'intervallg le

plus court de I'intégration /2(t) qui donne 95 % de l'intégration de /2(t) sur I'impulsion totale
Notg 1 a l'artieled, I(t) est le courant d'impulsion, fonction du temps.

3.1.105

colirant de sortie

valk efficace du oh
3.5 Définitions relatives aux types d'appareils

3.5.101

électrificateur de cléture

appareil destiné a fournir régulierement des impulsions de tension a une cléture qui lui est
raccordée

Note 1 a l'article: Dans la suite du texte, les électrificateurs de clétures sont ci-aprés également appelés
électrificateurs.
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3.5.102
électrificateur fonctionnant sur le réseau
électrificateur congu pour étre raccordé directement au réseau d'alimentation électrique

3.5.103

électrificateur fonctionnant sur piles ou accumulateurs et destiné a étre raccordé au
réseau

électrificateur

— fonctionnant sur accumulateurs et comportant, ou étant congu pour étre raccordé a, des
dispositifs pour charger ces accumulateurs a partir du réseau d'alimentation électrique, ou

— |congu pour fonctionner soit a partir du réseau d'alimentation électrique, soit sur piles|ou
accumulateurs

3.5.104

élelctrificateur de type A
élelctrificateur fonctionnant sur piles ou accumulateurs et destiné a étre . raccordé |au
régeau constitué d'un circuit générateur d'impulsions, d’un circuit de charge‘de I'accumulatgur
et [d’'un accumulateur, le circuit générateur d'impulsions étant c¢onnecté au résg¢au
d'alimentation électrique ou a lI'accumulateur lorsque I'électrificateur est.en fonctionnement

Notg 1 a 'article: Des électrificateurs de type A sont représentés schématiquement a la Figure 101.

3.5.105
S actrificateur de type B

él

électrificateur fonctionnant sur piles ou accumulateurs et destiné a étre raccordé|au
régeau constitué d'un circuit générateur d'impulsionsd’un circuit de charge de I'accumulatpur
et f’un accumulateur, le circuit générateur d'impulsions étant connecté a lI'accumulateur] et
dégonnecté du circuit de charge de l'accumulateur et du réseau d'alimentation électrique
lorgque I'électrificateur est en fonctionnement

Notg 1 a l'article: Pour recharger I'accumulateur,{le circuit générateur d'impulsions est déconnecté et rendu
inogérant.

Notg 2 a l'article: Des électrificateurs de type B sont représentés schématiquement a la Figure 101.

3.5.106

élelctrificateur de type C
élelctrificateur fonctionnant' sur piles ou accumulateurs et destiné a étre raccordé|au
régeau constitué d'un circuit générateur d'impulsions et de piles ou d'accumulateurs, le cir¢uit
gémérateur d'impulsions-étant connecté au réseau d'alimentation électrique ou a la pile ol a
I'agcumulateur lorsque I'électrificateur est en fonctionnement et ou il est nécessaire d'enlejer
les|piles ou les accimulateurs pour les recharger a I'aide d'un chargeur de batteries ou, dans

le ¢as de piless:d'enlever les piles pour les remplacer par des piles neuves

Notg 1 a 'articte: Des électrificateurs de type C sont représentés schématiquement & la Figure 101.

3.5.107

élelctrificateur de-type D

électrificateur fonctionnant sur piles ou accumulateurs et destiné a étre raccordé au
réseau se composant d’'une unité génératrice d’impulsions destinée a étre alimentée par une
pile ou accumulateur, ou une unité d'alimentation amovible, lorsque I’électrificateur est en
fonctionnement. L’unité génératrice d’impulsions ou l'accumulateur peut étre relié(e) a une
unité d'alimentation amovible avec ou sans circuit de charge de I'accumulateur intégré pour
recharger I'accumulateur lorsque I'électrificateur est en fonctionnement

Note 1 a I'article: Des exemples d'électrificateurs de type D sont représentés schématiquement a la Figure 102.

3.5.108

électrificateur de cloture fonctionnant sur piles ou accumulateurs

électrificateur dont I'énergie provient uniquement de piles, d'accumulateurs ou d'autres
sources d'énergie, et qui n'est pas congu pour étre raccordé au réseau
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3.5.109

électrificateur de cléture de sécurité

électrificateur contenant des circuits de cléture destinés a réguliéerement fournir des
impulsions de tension a des clétures électriques de sécurité

Note 1 a l'article: Un électrificateur de cloture de sécurité est ci-aprés également appelé électrificateur de
sécurité.

3.5.110

électrificateur de sécurité a synchronisation indépendante
électrificateur de sécurité incluant une source de signal de commande temporelle a
impulsions interne permettant de définir la synchronisation des impulsions de tensfon
pétiodiques fournies a une cloéture électrique de sécurité

Notg 1 a l'article: Un électrificateur de sécurité a synchronisation indépendante est ci-aprés’ égalenment
appklé électrificateur de sécurité indépendant.

3.5.111

élelctrificateur de sécurité a synchronisation dépendante
élejctrificateur de sécurité qui dépend d'un signal de commande temporelle a impulsigns
externe pour définir la synchronisation des impulsions de tension périodiques fournies a dne
clgture électrique de sécurité

Notg 1 a I'article: Un électrificateur de sécurité a synchronisation dépendante est ci-aprés également appelé
élegtrificateur de sécurité dépendant.

Notg 2 a I'article: Certains types d'électrificateurs de sécurité peuvent étre configurés comme un électrificafeur
de gécurité indépendant ou un électrificateur de sécurité dépendant au moment de l'installation.

3.5.112

grqupe d'électrificateurs de sécurité
un|ou deux électrificateur(s) de sécurité avec deux circuits de cléture utilisés ppur
alimenter les clotures électriques de.‘sécurité adjacentes d'un systéme de clotufes
élﬁl‘ctriques de sécurité, permettant aux deux circuits de cléture d'étre reliés en méme
temps

Notg 1 a l'article: Les circuits de cloture d'un groupe d'électrificateurs de sécurité peuvent faire I'objet djune
conhexion galvanique.

3.5.113

élelctrificateur de sécurité de type R
électrificateur de sécurité comportant un ou deux circuits de cloture adaptés a dne
utilisation dans un"groupe d'électrificateurs de sécurité de type R

3.5.114

grqupe d'électrificateurs de sécurité de type R
groupe-délectrificateurs de sécurité ne contenant que des électrificateurs de sécurité|de
tyge R

3.5.115

électrificateur de sécurité de type S

électrificateur de sécurité comportant un ou deux circuits de cloture adaptés a une
utilisation dans un groupe d'électrificateurs de sécurité de type S

3.5.116

groupe d'électrificateurs de sécurité de type S

groupe d'électrificateurs de sécurité contenant au moins un électrificateur de sécurité de
type S

Note 1 a l'article: Un groupe d'électrificateurs de sécurité de type S peut contenir un électrificateur de
sécurité de type R.
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Définitions relatives aux parties d'un appareil

.3 Addition:

Note 101 a l'article: Cela inclut également les bornes ou connexions prévues pour le raccordement des piles ou
accumulateurs et les autres parties métalliques dans le compartiment des piles ou accumulateurs qui deviennent
accessibles lors du remplacement des piles ou accumulateurs, méme avec |'aide d'un outil.

Remplacement:

3.6

.4

partie active
pattie conductrice qui peut étre la cause d'un choc électrique

3.

cirtuit de cléture

.101

toutes les parties conductrices ou tous les composants a l'intérieur de I'électrificateur, |[qui

sof
3.6
sig
fou

Not
apr
Not
séc
les

3.6

solirce de signal de commande temporelle a impulsions

SoU

S|g1:1al de commande temporelle a impulsions de I'électrificateuride sécurité

t connectés ou destinés a étre raccordés par connexion galvanique aux bornes de sorti¢

.102

al permettant de déterminer la synchronisation des impulsions de tension périodiqlies
rnies par un électrificateur de sécurité a une cléture électrique de sécurité

e 1 4 l'article: Un signal de commande temporelle a impulsions de I'électrificateur de sécurité esy ci-
bs également appelé signal de commande temporelle a impulsions.

e 2 a l'article: Des exemples de signaux de commande ‘temporelle a impulsions de I'électrificateun] de

urité sont les signaux cablés (RS-485), les signaux céblés avec latence (horloge Internet, TCP/IP sécurigé),
signaux sans fil avec latence (LAN, PAN), les signaux optiques, GPS.

.103

rce de signal qui génére le signal-de commande temporelle a impulsions exigé par|un

élelctrificateur de sécurité dépendant pour définir la synchronisation des impulsions|de

ten

Not
plug

Not
imp!

dépendant appartenant@u méme systéme de clotures électriques de sécurité.

Not
un
séc|

3.8

sion périodiques fournies a unécloture électrique de sécurité

e 1 a l'article: Une source de\signal de commande temporelle a impulsions peut étre utilisée par ur] ou
ieurs électrificateurs de sécurité dépendants.

e 2 a |'article: Une source de signal de commande temporelle a impulsions est, par exemple, un signpl a

Lisions provenant d'dne ‘cléture électrique de sécurité adjacente alimentée par un électrificateur de sécurité

e 3 a l'articles"\Un signal a impulsions provenant d'une cléture électrique de sécurité adjacente alimentée|par
Blectrificateur de sécurité indépendant n'appartenant pas au méme systéeme de clétures électriques de
urité n'est.pas un exemple de source de signal de commande temporelle a impulsions possible.

Définitions relatives a différents domaines

3.8

101

charge normalisée
charge constituée d'une résistance non inductive de 500 Q £ 2,5 Q et d'une résistance
variable qui est réglée de fagon a optimiser pour

des électrificateurs a énergie limitée, I'énergie par impulsion dans la résistance de
500 Q;

des électrificateurs a courant limité, le courant de sortie dans la résistance de 500 Q.

Note 1 a Il'article: La résistance variable est connectée en série ou en parallele avec la résistance de 500 Q,
suivant la condition qui conduit au résultat le plus défavorable.
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3.8.102

prise de terre

structure métallique enfoncée dans le sol prés de |'électrificateur, reliée électriquement a la
borne de terre de sortie de ce dernier et qui est indépendante des autres systémes de mise a
la terre

3.8.103
conducteurs pulsés
conducteurs soumis aux impulsions a haute tension par I'électrificateur

104
e raccordement

balnriéere pour animaux ou de sécurité, comportant un ou plusieurs conducteurs, tels que fils,

séparation comprenant au moins un conducteur électriquei/isolé de la terre, a laquelle spnt

cldture électrique utilisée pour maintenir les_ animaux dans une zone donnée ou pour leur|en
rer I'acces

3.8.108

cldture électrique de sécurité
cldture utilisée dans un but de “securité qui comporte une cloéture électrique et yne
séparation physique électriquement isolée de la cléture électrique

3.8.109
aration physique
bagriéere d'une hauteur.d'au moins 1,5 m destinée a prévenir un contact involontaire avec |les

1 a l'articles \\Les séparations physiques sont généralement construites a I'aide de feuilles verticales| de

.110
zoneld'accés public
to )
pulsés par une séparation physique

3.8.111

zone protégée

zone ou une personne n'est pas séparée des conducteurs pulsés situés a une hauteur
inférieure a 1,5 m par une séparation physique

3.8.112

systéme de clotures électriques de sécurité

installation de cléture électrique de sécurité dont les clétures sont alimentées par au moins
un électrificateur de sécurité contenant au moins un groupe d'électrificateurs de sécurité
qui peut étre un groupe d'électrificateurs de sécurité de type R ou un groupe
d'électrificateurs de sécurité de type S
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systéme de clotures électriques de sécurité peut étre utilisée pour définir la synchronisation
électrificateurs de sécurité dépendants dans plusieurs groupes d'électrificateurs de sécurité.

4

Exigence générale

L'article de la Partie 1 est applicable.

5

Conditions générales d’essais

Une source de signal de commande temporelle a impulsions indépendante utilisée dans un

des

L'alticle de la Partie 1 est applicable a I'exception de ce qui suit.

5.2

Re

Les
tou
de
effé

Po
suf

Ad

NO
nor
de

5.3

Les

Si
€53
ren

électroniques neufs:

5.5

Modification:
mplacer la spécification d'essai par ce qui suit:

essais sont effectués sur deux électrificateurs en ['état de livraison,,I'un étant soumi
s les essais a l'exception de celui de I'Article 18, et l'autre étant soumis aux eSS
22.108 et de I'Article 18. Toutefois, les essais de I'Article 22°a-1'Article 28 peuvent 6
bctués sur des échantillons séparés.

r les électrificateurs de types A et les électrificateurs de types C, un échanti
plémentaire est exigé pour I'essai de I'Article 18.

Hition:

[E 101 Lorsque des circuits électroniques, des.\composants électroniques ou autres dispositifs
nalement encapsulés, des échantillons spécialement préparés peuvent étre utilisés pour les es
9.11 et 19.101.

Addition:

mesurages de 22.108 doivent-étre effectués avant les essais de I'Article 14.

un composant électronique a été endommagé pendant les essais de ['Article 14,
ais de ['Article 19 sont) effectués deux fois, une fois avant et une fois apres
iplacement des eceomposants électroniques endommagés par des composa

Addition:

Lé

polir laguelle il est congu n'excéde pas 15°. Si, toutefois, I’électrificateur comporte
molyens—de réglage pour le mettre en position normale, tels qu'un niveau a by
I’éllectrificateur doit étre réglé a + 2° de sa position normale.

ectrificateur est monté en position normale de fagon telle que I'angle avec la posi:I;on

S a
ais
tre

on

ont
bais

les
le
nts

es
le,

La borne de terre du circuit de cléture est raccordée a la terre. Toutefois, s'il n'est pas
indiqué quelle borne de sortie doit étre raccordée a la terre, la borne qui conduit au résultat le

plu

s défavorable est mise a la terre.
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5.8.1 Addition:

Pour les électrificateurs de type A, électrificateurs de type B, électrificateurs de type C
et électrificateurs de type D dont les bornes pour le raccordement des piles ou
accumulateurs ne portent pas d'indication de polarité, la polarité la plus défavorable de la
source de tension qui remplace la pile ou I'accumulateur doit étre appliquée.

Pour les électrificateurs fonctionnant sur le réseau et les électrificateurs fonctionnant
sur piles ou accumulateurs et destinés a étre raccordé au réseau, I'impédance de
référence de la source d'alimentation doit étre de 0,4 Q2 + j0,25 Q.

5.101 Tous les électrificateurs sont soumis a essai comme des appareils a moteur.

6 | Classification
L'article de la Partie 1 est applicable a I'’exception de ce qui suit.
6.1 Remplacement:

Leg électrificateurs fonctionnant sur le réseau et les électrificateurs fonctionnant sur
piles ou accumulateurs et destinés a étre raccordés au réseau doivent étre de la classg Il
d'apres la protection contre les chocs électriques.

La|conformité est vérifiée par examen et par les essais applicables.
6.2 Addition:
Leg électrificateurs doivent étre au moins,dé construction IPX4.

6.101 Les électrificateurs sont classés soit comme électrificateurs a énergie limitée goit
commme électrificateurs a courant limité.

La|conformité est vérifiée pardes essais correspondants.

7 | Marquage et instructions
L'article de la Partie' 1 est applicable a I'’exception de ce qui suit.

7.1 Additions

Les électrificateurs de type A, électrificateurs de type B et électrificateurs de type C
doivent” porter l'indication de la tension assignée pour l'alimentation par piles Tou
accumulateurs ou de la plage assignée de tensions pour I'alimentation par piles ou
accumulateurs, en volts.

Les électrificateurs a énergie limitée qui portent l'indication d'une valeur d'énergie
maximale par impulsion supérieure a 5 J doivent également porter l'indication de la valeur de
la charge résistive pour laquelle I'énergie maximale par impulsion est obtenue.

Les électrificateurs doivent porter le marquage du symbole ISO 7000-0790 (2004-01).

Les électrificateurs de sécurité de type R doivent porter le symbole IEC 60417-6406
(2018-02).
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Les électrificateurs de sécurité de type S doivent porter le symbole IEC 60417-6407 (2018-
02).

7.6 Addition:

lv’ [symbole IEC 60417-5036

(2002-10)] tension dangereuse

[symbole IEC 60417-5017

torra
tCT T

I
= (2006-08)]
o
__l [symbole IEC 60417-6406 électrificateur de sécurité de typesR'a
R (2018-02)] synchronisation temporelle
)
__l [symbole IEC 60417-6407 électrificateur de sécurité de type S a
(2018-02)] synchronisation temporelle
S

Les symboles pour la sortie (cloture) et pour la‘sortie (terre) doivent étre conformies,
respectivement, aux symboles IEC 60417-5036 (2002410) et IEC 60417-5017 (2006-08).

7.12 Addition:

Leg instructions d'emploi pour les électrificateurs fonctionnant sur piles ou accumulateurq et
degtinés a étre raccordés au réseau deivent

— |comporter une mise en gardeccontre l'utilisation de piles pendant que I'électrificateur jest
alimenté par le réseau;
— |indiquer que, pendant Fopération de charge, accumulateurs ventilés doivent étre placg¢es
dans un espace bien ventilé.

Les instructions relatives aux électrificateurs de type D doivent répertorier les accessoires
mig a disposition par-le fabricant.

7.14 Addition:

Le| diametre externe du cercle du symbole IEC 60417-6406 (2018-02) et du symbjpole
IEQ 60417-6407 (2018-02) doit étre d'au moins 15 mm.

7.101 Sauf si le mode de raccordement correct est évident ou indifférent, les bornes de
sortie de I'électrificateur, autres que les bornes de terre dédiées, doivent étre identifiées de
fagon claire et indélébile a I'aide du symbole IEC 60417-5036 (2002-10). Les bornes de terre
dédiées doivent étre identifiées de facon claire et indélébile a I'aide du symbole IEC 60417-
5017 (2006-08).

En présence d'autres bornes de sortie, elles doivent étre marquées de fagon similaire, ou
marquées avec les mots PUISSANCE TOTALE, PUISSANCE REDUITE ou TENSION
REDUITE, suivant le cas.

En présence d'un commutateur de commande de la puissance de sortie, les diverses
positions du commutateur doivent étre marquées avec les symboles appropriés, ou avec les
mots PUISSANCE TOTALE, PUISSANCE REDUITE ou TENSION REDUITE, suivant le cas.
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La hauteur des caractéres de marquage ne doit pas étre inférieure a celle définie par une
police de taille 18, et les symboles doivent avoir une hauteur d’au moins 6 mm.

La conformité est vérifiée par examen et par des mesures.

7.102 Pour les électrificateurs fonctionnant sur piles ou accumulateurs et destinés a
étre raccordés au réseau, les bornes prévues pour le raccordement des piles ou
accumulateurs doivent étre clairement indiquées par le symbole IEC 60417-5005 (2002-10),
pour la polarité positive, et par le symbole IEC 60417-5006 (2002-10), pour la polarité
négative, a moins que la polarité soit indifférente.

La|conformité est vérifiée par examen.

7.103 Les électrificateurs doivent étre fournis avec des indications contenant [les
informations de I'Annexe BB concernant

— [l'installation des clotures électriques;

— |les moyens de raccordement de I'électrificateur a la cléture électrique.
Cep informations doivent contenir en substance le texte de I'Article BB.1 (clétures électriqlies
podr animaux), de I'Article BB.2 (clétures électriques de sécurité non alimentées par |un

grdupe d'électrificateurs de sécurité) ou de I'Article BB.3 (Clétures électriques de sécurité
alimentées par un groupe d'électrificateurs de sécurité), selofrle cas.

Leg électrificateurs destinés a étre utilisés avec des clotures électriques de sécurité
pedivent également étre fournis avec des informations/de I'Annexe CC.

La|conformité est vérifiée par examen.

7.104 Les instructions relatives a un électrificateur de sécurité adapté a une utilisafion
dans un groupe d'électrificateurs de-sécurité doivent contenir en substance ce qui suit:

— |seuls les électrificateurs de sécurité de type R ou les électrificateurs de sécurité de type S
peuvent étre utilisés dans les 'groupes d'électrificateurs de sécurité;

— |un électrificateur de ,sécurité de type S ne doit pas étre utilisé dans un groupe
d'électrificateurs de séeurité de type R;

— |un électrificateur de’sécurité de type R peut étre utilisé dans un groupe d'électrificateurs
de sécurité de type'S;

— |l'identification_dU modéle ou de la référence du type d'électrificateurs de sécurité qui pput
étre utiliséydans le groupe d'électrificateurs de sécurité;

— |les greupes d'électrificateurs de sécurité doivent uniquement inclure des électrificateurs
de sécurité identifiés dans les instructions;

— |les.configurations et connexions admises des électrificateurs de sécurité qui peuvent tre
UtiliSes dans les groupes d electrificateurs de securite,

— l'identification du modeéle ou de la référence du type de dispositifs générant la source de
signal de commande temporelle a impulsions adaptée a une utilisation dans le groupe
d'électrificateurs de sécurité;

— un systéme de clétures électriques de sécurité doit étre configuré et installé par un
installateur agréé ou sous la responsabilité de ce dernier;

— un systéme de clotures électriques de sécurité doit faire I'objet d'opérations d'entretien et
de maintenance réalisées par un installateur agréé ou sous la responsabilité de ce
dernier;

— apres l'installation, une étiquette doit étre fixée a chaque électrificateur d'un groupe
d'électrificateurs de sécurité et indiquer le nom de l'installateur agréé, les informations de
contact et la date d'installation;
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aprés une opération d'entretien, une étiquette doit étre fixée a chaque électrificateur d
groupe d'électrificateurs de sécurité et indiquer le nom de linstallateur agréé,
informations de contact et la date d'entretien;

'un
les

un installateur agréé est une personne correctement formée par le fabricant pour pouvoir

configurer, installer et entretenir en toute sécurité un systéme de clétures électriques

de

sécurité en s'appuyant sur une formation professionnelle, sur les connaissances, sur

I'expérience et sur la familiarité du matériel concerné.

Les instructions relatives a un électrificateur de sécurité adapté a une utilisation dans un
groupe d'électrificateurs de sécurité doivent

La

MIS

MI

M1 §
clé

M1
éle

expliquer les risques liés au fait de ne pas utiliser un groupe d'électrificateurs
sécurité dans des lieux ou deux clbétures électriques de sécurité peuvent étre touchées
méme temps;

expliquer les risques liés au fait de ne pas configurer correctement un électrificateur

de
en

de

sécurité utilisé dans un groupe d'électrificateurs de sécurité. |,Ces risqlies

comprennent:

e laréception d'impulsions trop importantes;

e la réception de deux impulsions consécutives qui ne sont pas-suffisamment espacé¢es

dans le temps;

e le contact avec une cléture électrique de sécurité dontAf'isolation par rapport au rése
d'alimentation a été compromise;

I'explication de la signification des symboles a synchranisation temporelle IEC 60417-64
(2018-02) et IEC 60417-6407 (2018-02), s'ils sont«tilisés;

une explication générale des objectifs de sécurité et des exigences techniques d
groupe d'électrificateurs de sécurité quirpeuvent étre correctement compris par
installateur agréé;

une explication générale des objectifs<de sécurité et des exigences techniques d
systéme de clétures électriques de sécurité qui peuvent étre correctement compris
un installateur agréé.

premiére section des instructions doit inclure en substance les mises en garde suivantes:

5ES EN GARDE IMPORTANTES

BE EN GARDE: Ces.instructions doivent étre intégralement respectées a tous les égarg

au

106

un
un

un
par

BE EN GARDE: Un groupe d'électrificateurs de sécurité doit étre utilisé partout ou deux

ures electriques de sécurité peuvent étre touchées simultanément par une personne

BE EN-GARDE: Accorder une attention particuliére au choix du type et a la connexion des

ctrificateurs de sécurité utilisés dans un groupe d'électrificateurs de sécurité

MISE EN GARDE: Il convient qu'un installateur agréé vérifie la sécurité du systéme
clétures électriques de sécurité avant de le mettre en fonctionnement

DA
mo

La

8

L'a

de

NGER: L'incapacité a satisfaire aux instructions peut provoquer des chocs électriques

rtels

conformité est vérifiée par examen.

Protection contre I'accés aux parties actives

rticle de la Partie 1 est applicable a I'exception de ce qui suit.
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8.1

.4 Addition:

Les moyens de raccordement de la cléture ne sont pas considérés comme des parties sous
tension.

9

Démarrage des appareils a moteur

L'article de la Partie 1 n'est pas applicable.

10

L'article de la Partie 1 est applicable a I'’exception de ce qui suit.

10.
d'e
I'én

obtenue ne doit pas s'écarter de la valeur indiquée sur I'électrificateurde plus de + 5 %.

La

L'é
I'a

fon
sof

L'é
I'él
de
pa

11

L'article de la Partie 1 est@pplicable a I'exception de ce qui suit.

1

Po
de
les
cha
1'él

2 Addition:

Puissance d'entrée et courant d'entrée

101 Pour les électrificateurs a énergie limitée qui portent l'indication” d'une val
hergie maximale par impulsion supérieure a 5 J, la valeur indiquée ne“doit pas différer
ergie fournie de plus de + 10 % et la valeur de la charge résistive a laquelle elle

conformité est vérifiée par I'essai suivant.

ectrificateur est alimenté sous la tension assignée ol/Sous la tension assignée p¢{
imentation par piles ou accumulateurs, suivant>le cas, dans les conditions
ctionnement normal, mais avec une charge résistive variable connectée aux bornes
tie.

nergie par impulsion dissipée dans la chargé résistive connectée aux bornes de sortie
ectrificateur est mesurée en utilisant I'lappareillage de mesure décrit en 22.108. La val
la charge résistive est mesurée aprés»avoir été réglée pour optimiser la quantité d'énen
impulsion mesurée.

Echauffements

r les électrificateurs de type A, lorsqu'ils sont raccordés au réseau, les électrificate
type D, lorsqu'ils sont raccordés a une alimentation par un chargeur de batterie, et p

Bur
de
est

Dur
de
de

de
eur
gie

rs
pur

I'ad

cumulateur. Avant de commencer I'essai, 'accumulateur est déchargé a un point tel qu

électrificateurs de type B, lorsqu'ils sont raccordés au réseau avec une fonction
rgeur~de batterie, un accumulateur présentant la capacité la plus importante pour laquélle
ectrificateur est congu est connecté aux bornes prévues pour le raccordement a

la

ten

1.

sion délivrée ne dépasse pas 0,75 fois sa valeur nominale.

5 Remplacement:

L'électrificateur est mis en fonctionnement dans les conditions de fonctionnement normal
comme suit.

Un électrificateur fonctionnant sur le réseau est alimenté a la tension d'alimentation la plus
défavorable comprise entre 0,85 fois et 1,1 fois la tension assignée.
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Les électrificateurs de type A et les électrificateurs de type C, lorsqu'ils sont raccordés au
réseau, sont alimentés a la tension d'alimentation la plus défavorable comprise entre 0,85 fois
et 1,1 fois la tension assignée.

Un électrificateur de type B, lorsqu'il est raccordé au réseau avec une fonction chargeur de
batterie, est alimenté a la tension la plus défavorable comprise entre 0,85 fois et 1,1 fois la
tension assignée.

Les électrificateurs de type A, électrificateurs de type B, électrificateurs de type C et
électrificateurs de type D, lorsqu'ils sont raccordés pour alimentation par piles ou
acg¢umulateurs, sont alimentes aux bornes prevues pour le raccordement de la pile|ou
ac¢umulateur a la tension d'alimentation la plus défavorable comprise entre

e |0,65fois et1,1fois Ila tension assignée pour ['alimentation par Opiles |ou
accumulateurs, si I'électrificateur peut étre utilisé avec des piles;

e |0,75fois et 1,1fois Ila tension assignée pour I'alimentation par piles |ou
accumulateurs, si I'électrificateur est concu pour une utilisation avec des accumulatefrs
uniquement.

Les valeurs spécifiées dans le Tableau 101 pour la résistance interne par élément de pile|ou
d’accumulateur doivent étre prises en compte.

Tableau 101 — Impédance de la source d'alimentation/par piles ou accumulateurs

Tension d'alimentation appliquée aux bornes pour le Résistance interne par élément
raccordement des piles ou accumulateurs 0
Piles Accumulateurs

1,1 fois la tension assignée pour l'alimentation par piles ou 0,08 0,001 2
acgumulateurs
1,4 fois la tension assignée pour I'alimentation‘par piles ou 0,10 0,001 5
actumulateurs
0,15 fois la tension assignée pour I'alimentation par piles ou 0,75 0,006 0

acgumulateurs

0,45 fois la tension assignée pourl'alimentation par piles ou 2,00 -
acgumulateurs

NQTE Lors de la détermination.-de la résistance interne des piles ou accumulateurs, deux ou plusieurs élémepts
radcordés en paralléle sontyconsidérés comme constituant un seul élément.

Les électrificateursde type D sont alimentés par une source comportant une résistafce
sélie de 1 Q et ayant la forme

e |d’'une onde sinusoidale redressée simple alternance, de valeur efficace égale a la tensfon
assignée pour l'alimentation par piles ou accumulateurs,

e |dane onde sinusoidale redressée double alternance, de valeur efficace égale a la tensfon

lassignée pour l'alimentation par piles ou accumulateurs

suivant la configuration la plus défavorable.

Les électrificateurs de sécurité utilisés dans un groupe d'électrificateurs de sécurité
doivent étre soumis a essai ensemble dans une configuration admise et une connexion qui
peut étre autorisée dans le groupe.

Les valeurs maximale et minimale de tension d'alimentation sont définies selon le
Tableau 102 en utilisant des multiplicateurs reposant sur la tension assignée ou la plage
assignée de tensions de I'appareil.
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Tableau 102 — Multiplicateurs de valeur maximale et minimale de tension d'alimentation

assignée
Valeur de tension Réseau Accumulateur Pile
d'alimentation
Minimum 0,85 0,75 0,55
Maximum 1,1 1,1 1,1

L'é
type de tensions d'alimentation donné, tour a tour sur trois réglages de valeur de tens

d'a

comprise entre la valeur minimale et la valeur maximale, alors que ['électrificateur
séceurité qui alimente le second circuit de cléture est alimenté, pour un typepde tensi

d'a

valeur maximale choisies pour produire le résultat le plus défavorable.

Les essais ci-dessus sont répétés, mais en inversant le premier et le,second réglage
I'électrificateur de sécurité. Voir le Tableau 103.

imentation: la valeur minimale, la valeur maximale et une valeur choisie librem

imentation donné, avec une tension d'alimentation qui varie entre la valeur'minimale e

Tableau 103 — Réglages d'essai de la valeur de tension d'alimentation

jon
ent
de

DNS
{ la

de

Essai Alimentation du premier circuit de cléture Alimentation du second circuit de clétune

1 Valeur maximale GChoisie pour le cas le plus défavorable

Valeur minimale Choisie pour le cas le plus défavorable

Valeur choisie librement Choisie pour le cas le plus défavorable

Choisie pour le cas le plus défavorable Valeur maximale

Choisie pour le cas le plus défavorable Valeur minimale

|l (N[N

Choisie pour le cas le plus défavorable Valeur choisie librement

Les essais ci-dessus sont répétes pour la tension du réseau et la tension d'alimentation dé
pilé ou accumulateur, selon le_¢as, conformément au Tableau 104.

T

pbleau 104 — Séquence d'alimentations d'essai pour différents types d'alimentation

b |a

S

Essai Alimentation du premier circuit de cléture Alimentation du second circuit de cléture

MM Réseau Réseau

MB Réseau Pile ou accumulateur

BM Pile ou accumulateur Réseau

BB Pile ou accumulateur Pile ou accumulateur

NOTE 101 Pour un groupe d'électrificateurs de sécurité classique, composé de deux électrificateurs
sécurité qui peuvent fonctionner sur le réseau d'alimentation ou sur accumulateur, vingt-quatre essais sont
réalisés au total. Toutefois, dans certains cas, lorsque seul le fonctionnement sur réseau d'alimentation ou pile ou
accumulateur est indiqué, le nombre peut étre inférieur ou, si une option de pile est incluse, le nombre d'essais

peu

1.

t étre doublé.

7 Remplacement:

de

Les électrificateurs sont mis en fonctionnement jusqu'a établissement des conditions de
régime.
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12 Vide

13 Courant de fuite et rigidité diélectrique a la température de régime
L'article de la Partie 1 est applicable a I'’exception de ce qui suit.
13.1 Modification:

La conformité est vérifiée par les essais de 13.2 et 13.3 uniquement pour les électrificateurs
fonctionnant sur le réseau et les électrificateurs fonctionnant sur piles\ |ou
accumulateurs et destinés a étre raccordés au réseau.

Addition:

L'électrificateur est mis en fonctionnement dans les conditions de fonctionnement normal
lor$qu'il est alimenté, comme spécifié en 11.5, pour le fonctionnement raceordé au réseau.

14| Surtensions transitoires

14101 Les électrificateurs doivent étre résistants Laux ondes de choc d'origine
atmposphérique provenant de la cloture.

La| conformité est vérifiée par les essais de 14402 a 14.104 pour les électrificatelrs
fonctionnant sur le réseau et les électrificateurs fonctionnant sur piles |ou
ac¢umulateurs et destinés a étre raccordés au_réseau.

NOTE La valeur de U0 est la valeur créte de la tension de sortie de I'électrificateur, obtenue au cours de I'epsai
de 22.111.

Salf spécification contraire, aucune'decharge disruptive ne doit se produire au cours gles
esgais, mais les dispositifs de protection contre les ondes de choc peuvent fonctionner.

Leg électrificateurs fonctiohnant sur le réseau et les électrificateurs fonctionnant sur
piles ou accumulateurs etydestinés a étre raccordés au réseau sont fixés sur une plaque
meéfallique dont les dimensions dépassent de 150 mm au moins celles de la projecfion
orthogonale de I'électrificateur sur la plaque, puis sont installés comme en usage normal.

Les essais sont effectués a l'aide d'un générateur d'impulsions produisant des chocs|de
foudre pleins positifs et négatifs ayant une durée du front de 1,2 us et une durée jusqu'g la
iqvaleur de\50 us, les tolérances étant de

3

e |£5 % pour la valeur créte;

° +30 % VaYallld la duréde du frnnf"
o +20 % pour la durée jusqu'a la mi-valeur.

De petites oscillations de I'impulsion sont autorisées a condition que leur amplitude prés de la
créte de I'impulsion soit inférieure a 5 % de la valeur créte. Pour les oscillations se produisant
pendant la premiére moitié de la durée du front, des amplitudes jusqu'a 10 % de la valeur
créte sont admises.

La forme des impulsions est réglée avec I'électrificateur raccordé au générateur
d'impulsions. Le réglage doit étre effectué a environ 50 % de la tension d'essai spécifiée. Si,
pour l'essai de 14.104, une forme correcte des impulsions ne peut pas étre obtenue, il faut
seulement s'assurer que la durée du front a la valeur exigée a environ 50 % de la tension de
créte présumée spécifiée.
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Le générateur d'impulsions a utiliser pour les essais doit avoir une capacité énergétique d'au
moins 125 J a la tension d'essai.

14.102 Cinq impulsions négatives et cinq impulsions positives, ayant chacune une tension
de créte présumée de 2U, mais non inférieure a 25 kV, sont appliquées entre

— les bornes de sortie et les bornes d'entrée en courant alternatif raccordées ensemble et la
plaque métallique, pour les électrificateurs fonctionnant sur le réseau et les
électrificateurs de types A, électrificateurs de type B et électrificateurs de type C,

— les bornes de sortie et la plaque métallique, pour les électrificateurs de type D,

'intervalle entre deux impulsions successives étant d'au moins 10 s.
Les électrificateurs de type D sont en outre soumis a I’essai suivant.

Chhque unité d’alimentation amovible spécifiée est reliée a son tour a,lnité génératiice
d’impulsions de I’électrificateur. Les tensions de choc sont appliquées_ehntre les bornes|de
sontie de [I'électrificateur et les bornes d’entrée en courant, alternatif de [l'unité
d’dlimentation amovible spécifiée raccordées entre elles et la plaque métallique.

14103 Cinqg impulsions négatives et cinq impulsions positives{oayant chacune une tensjon
de|créte présumée de 2U, mais non inférieure a 25 kV, sont_appliquées entre les bornes|de

solftie raccordées entre elles et

— |les bornes d'entrée en courant alternatif raccordées entre elles, pour les électrificatelirs
fonctionnant sur le réseau et les électrificateurs de types A, électrificateurs |de
type B et électrificateurs de type C,

— |les bornes de raccordement du chargeurde batterie externe, pour les électrificatelirs
de type D,

I'intervalle entre deux impulsions successives étant d'au moins 10 s.

Si,|au cours de cet essai, un dispositif de protection contre les surtensions fonctionne, I'egsai
estflrépété avec le dispositif de protection contre les surtensions rendu inopérant. Au cours|de
ce houvel essai, aucune décharge disruptive n'est admise.

Si |'électrificateur comporte plusieurs circuits de cléture, chaque circuit de cléture |est
soymis a cet essai atour de réle, les autres circuits de cléture étant en circuit ouvert.

Les électrificateurs de type D sont en outre soumis a l’essai suivant.

Chhque unité d’alimentation amovible spécifiée est reliée a son tour a l'unité génératiice
d’'impulsions de I'électrificateur. Les tensions de choc sont appliquées entre les bornes|de
sontie{de I'électrificateur et les bornes d’entrée en courant alternatif de [l'unité

d’alinrentationmramovible specifiee Taccordees entre effes et fa plague metattigue

14.104 Cinq impulsions négatives et cing impulsions positives, ayant chacune une tension
de créte présumée de 2U, mais non inférieure a 25 kV, sont appliquées entre les bornes de

sortie, l'intervalle entre deux impulsions successives étant d'au moins 10 s. Les bornes
d'entrée sont en circuit ouvert. Pour les électrificateurs de type D, les bornes d’entrée de
l'unité génératrice d’impulsions sont en circuit ouvert.

15 Résistance a I'humidité

L'article de la Partie 1 est applicable.
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16 Courant de fuite et rigidité diélectrique
L'article de la Partie 1 est applicable a I'exception de ce qui suit.
16.1 Modification:

La conformité est vérifiee par les essais de 16.2, 16.3 et 16.101 pour les électrificateurs
fonctionnant sur le réseau et les électrificateurs fonctionnant sur piles ou
accumulateurs et destinés a étre raccordés au réseau.

162 Modification:
Laltension d'essai est la limite supérieure de la tension spécifiée en 11.5.

163 Addition:

D'qutres valeurs des tensions d'essai et les points d'application sont indiqués dans| le
Tapleau 105.

Tableau 105 — Tensions d'essai supplémentaires

Points d'application Tension d'essai®

Enfre le circuit d'alimentation secteur et les parties accessibles des,
élertrificateurs de classe Il a enveloppe métallique 2U, mais non inférieure

Enffe le circuit de cléture et les parties accessibles® 410000 Vv

2U, mais non inférieure
a 10 000 v

Enfre le circuit d'alimentation secteur et le circuit de cléture

2UO mais non inférieure
a 10000V

@ | La valeur 2U, est une valeur créte égale @/deux fois la valeur créte maximale de la tension de sortie mesurée
en 22.111.

Un espace de 50 mm doit étre prévu autour des bornes de sortie dans la feuille métallique en contact ayec
les parties accessibles.

16101 /mmédiatement aprés les essais de 16.3, les caractéristiques de sortie spnt
mesurées comme(spécifié 22.108.

Le§ valeurs-mesurées doivent étre dans les limites indiquées en 22.108.

17| Protection contre la surcharge des transformateurs et des circuits associéls

L'article de la Partie 1 n'est pas applicable.

18 Endurance
Le présent article de la Partie 1 est remplacé par l'article ci-apres.

Les électrificateurs fonctionnant sur le réseau et les électrificateurs fonctionnant sur
piles ou accumulateurs et destinés a étre raccordés au réseau doivent étre congus de
manieére a pouvoir supporter des températures extrémes auxquelles ils peuvent étre
confrontés dans le cadre d'une utilisation normale. De plus, des dispositifs de protection

contre les surcharges ne doivent pas fonctionner dans ces conditions.
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La conformité est vérifiée par I'essai suivant.

Les électrificateurs fonctionnant sur le réseau, les électrificateurs de types A et
électrificateurs de types C lorsqu'ils sont raccordés pour alimentation par le réseau sont mis
en fonctionnement dans les conditions de fonctionnement normal. La tension appliquée est
la tension assignée.

Les électrificateurs de type D sont mis en fonctionnement dans les conditions de
fonctionnement normal. La tension appliquée est celle spécifiée en 11.5.

Leg électrificateurs de type B connectés pour une alimentation par accumulateurs \spnt
placés dans leur position normale et équipés d'accumulateurs dont la tension nominale eglale
a la tension assignée pour I'alimentation par piles ou accumulateurs de I'électrificatdur.
Les piles ou accumulateurs doivent présenter la plus grande capacité pour laquelle
I'électrificateur est congu. Les piles ou accumulateurs doivent étre entiérement chargés|au
début de l'essai et doivent étre remplacés dés que, au cours de l'essai, la tension a dimipué
juspu'a 0,75 fois la tension nominale pour les accumulateurs et 0,55 fois 1a ‘tension nominale
polir les piles ou avant que ['électrificateur cesse de fonctionner en ‘raison d'une faible
tenision des piles ou accumulateurs.

Polir les électrificateurs de type A, une pile ou un accumulateur présentant la capacitq la
pluls grande pour laquelle I'électrificateur est congu est raccordé(e) et placé(e) dang le
compartiment a piles ou accumulateurs. Avant de commencet I'essai, la pile ou I'accumulateur
esll déchargé(e) a un point tel que la tension fournie<n'excede pas 0,75 fois sa tensjjon
nomninale.

L'autre échantillon des électrificateurs de type@A et électrificateurs de type C doit 4tre
ragcordé pour l'alimentation par piles ou ,accumulateurs et alimenté par des piles |ou
acgumulateurs présentant la capacité la plus grande pour laquelle I'électrificateur est conjgu.
Les piles ou accumulateurs doivent étre entierement chargés au début de l'essai et doivent
étre remplacés des que, au cours de l'essai, la tension a diminué jusqu'a 0,75 fois la tendion
nominale pour les accumulateurs et 055 fois la tension nominale pour les piles.

L'éJectrificateur est mis en fanctionnement continu pendant 168 h (sept jours) a dne
température ambiante de —15°%€C + 2 °C, puis pendant 168 h (sept jours) a une température
ampiante de 50 °C £ 2 °C.

Leg bornes de sortiessont chargées avec une résistance non inductive de 500 Q = 2,5 Qlau
coyrs des premieres 84 h de chaque période de 168 h, et la charge est retirée pour la slite
de [ces périodes.

A la fin de chacune des périodes de 168 h, les caractéristiques de sortie sont mesurées,
comme _spécifié en 22.108, a la température ambiante spécifiée pour la période considérée

Leg valeurs mesurées doivent étre dans les limites indiquées en 22.108

Au cours de l'essai, I'électrificateur ne doit présenter aucune modification affectant son
usage ultérieur, le matériau d'étanchéité éventuel ne doit pas couler a un point tel que des
parties actives deviennent accessibles et ['électrificateur doit encore satisfaire aux
exigences de ['Article 8.

19 Fonctionnement anormal
L'article de la Partie 1 est applicable a I'exception de ce qui suit.

19.1 Addition:
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L'électrificateur est monté comme en 11.2, sauf que les piles ou accumulateurs éventuels
sont complétement chargés.

Au cours des essais, les fusibles accessibles a I'utilisateur sont court-circuités.

Les électrificateurs sont également soumis aux essais
de 19.101, 19.102, 19.103, 19.104 et 19.105.

Les groupes d'électrificateurs de sécurité sont également soumis aux essais
de il s'agissait d' ] ifi [ jeurs
paftties.

19012 Addition:

Si,| pour I'une des conditions de défaut, la fréquence de répétition des'impulsions |est
supérieure a 1 Hz et si la sécurité de l'électrificateur dépend du fonctionnement d'un
digpositif de protection sans réarmement automatique comportant un fusible interne, 'egsai
esfll effectué trois fois pour s'assurer que ce fusible fonctionne de fagon stre et que les parilies
intg¢rnes ne sont pas endommagées a une fréquence supérieure de répétition d'impulsions.

19013 Addition:

Les échauffements des enroulements ne doivent pas excédeér les valeurs indiquées dang le
Tableau 8.

Polyir un électrificateur de sécurité de type R, pendant les essais, les caractéristiques|de
soitie de chaque circuit de cléture doivent étre\telles que spécifiées en 22.108, sauf pouf la
fréquence de répétition des impulsions et 22.113. Si la fréquence de répétition des impulsions
est| supérieure a 1,34 Hz, I'énergie de décharge par seconde dans une charge constityée
d'upe résistance non inductive de 500 Q2 he doit pas excéder 1,25 J/s apres 3 min.

Polir tous les autres électrificateurs, pendant les essais, les caractéristiques de sortie|de
chaque circuit de cléture dojvent étre telles que spécifiees en 22.108, sauf pour| la
fréquence de répétition des impulsions. Si la fréquence de répétition des impulsions |est
supérieure a 1,34 Hz, I'énergie de décharge par seconde dans une charge constituée d'gne
réslistance non inductive de 500 (2 ne doit pas excéder 2,5 J/s apres 3 min.

Poyir un groupe (d\electrificateurs de sécurité de type R, pendant les essais,| la
synchronisation des impulsions doit étre telle que spécifiée en 22.114. Si la fréquence|de
repétition des impulsions est supérieure a 1,34 Hz, I'énergie de décharge par seconde dans
un¢ charge _de-remplacement constituée d'une résistance non inductive de 500 Q ne doit pas
ex¢éder 2,5 J/s apres 3 min.

Pouriain groupe d'électrificateurs de type S, pendant les essais, les caractéristiqyies

compinées—du—circtuit-de—ctéturemesturées—dans—tarésistance-500~<2-Rdoiventétre—teiles
que spécifiées en 22.115 pour les configurations d'essai 5 et 6, sauf pour la fréquence de
répétition des impulsions. Si la fréquence de répétition des impulsions est supérieure
a 1,34 Hz, I'énergie de décharge par seconde dans la charge 500 2 Rt ne doit pas

excéder 2,5 J/s aprés 3 min.

19.101 Les électrificateurs alimentés sous Ila tension spécifiece en 11.5, sont
successivement soumis a chacune des conditions suivantes, y compris celles qui sont
associées aux autres conditions de défaut qui sont la conséquence logique de la condition de
défaut choisie:

— I'électrificateur est placé dans la position la plus défavorable, méme s'il est peu probable
qu'il soit placé dans cette position en usage normal;
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les parties destinées a régler I'électrificateur, autres que celles qui sont réglables de
l'extérieur sans l'aide d'un outil, sont placées dans leur position la plus défavorable,
méme si ces parties ne sont pas destinées a étre réglées par l'utilisateur, a moins qu'elles
ne soient scellées de fagon efficace pour éviter tout réglage ultérieur;

le conducteur de terre est déconnecté de la borne de terre du circuit de cléture et
raccordé a une autre borne de sortie;

les bornes de sortie sont court-circuitées;

les interrupteurs, les contacts de relais et les éléments analogues constituant une partie
de l'unité génératrice d’impulsions sont court-circuités ou déconnectés, suivant le cas le

5 L L L Jo
MiuS uciravurauvic,

— |les fusibles qui sont accessibles sans l'aide d'un outil, les éclateurs en série dang le
circuit de cléture, les vannes a décharge et les relais thermiques sont court-circtjtes;

— |a l'exception des circuits électroniques, toutes les lignes de fuite ou distances dans
I'air entre les parties actives de potentiel différent inférieures a 5 mm paqur-le circuit|de
cléture ou inférieures ou égales a 2 mm pour les autres circuits, sont court-circuitéeg et
toute connexion non verrouillée est desserrée;

— |la vitesse d'interruption d'un composant électronique utilisé commé dispositif princjpal
d'interruption d'impulsions doit varier dans la plage de 0,1 Hz &-deux fois la fréquence
assignée, avec une séquence de progression d'environ 1:2:56 sur trois décades, par
comparaison du signal de pause de ce dispositif a la tension_le traversant, en utilisantlun
dispositif de commande extérieur indépendant.

NOTE Les détails d'un circuit simple de comparaison considéré comme approprié pour la commande de la vitdsse
d'inferruption du dispositif principal d'interruption d'impulsions sont donnés a I’Annexe AA.

19102 Les électrificateurs de type A, électrificateurs de type C et électrificateurs|de
type D alimentés sous la tension spécifiée en 11.5, sont successivement soumis a chacune
des$ conditions suivantes:

— |I'électrificateur étant raccordé pour alimentation par piles ou accumulateurs, les borpes
pour le raccordement des piles ouvaccumulateurs ayant une indication de polarité spnt
connectées avec la polarité opposée, sauf si une telle connexion n'est pas susceptible|de
se produire en usage normal;

— |l'électrificateur étant racgordé pour alimentation par le réseau, les bornes pourn le
raccordement des piles..ow accumulateurs sont raccordées a la charge résistive la glus
défavorable, y compris_ un court-circuit.

19103 Les électrificateurs de type B raccordés pour alimentation par le réseau avec wne
foriction chargeur.-de) batterie et alimentés sous la tension spécifiée en 11.5, sont soulnis
sugcessivement, a\chacune des conditions suivantes:

— |les bornés—pour le raccordement des piles ou accumulateurs ayant une indication|de
polarité\sont connectées avec la polarité opposée, sauf si une telle connexion n'est pas
susceptible de se produire en usage normal;

— |les-bornes pour le raccordement des piles ou accumulateurs sont raccordées a la chafge
résistive Ta plus défavorable, y compris un court-circuit.

19.104 Les électrificateurs de type B raccordés pour alimentation par piles ou
accumulateurs sont alimentés sous la tension spécifiée en 11.5. Les bornes d'alimentation
ayant une indication de polarité sont connectées avec la polarité opposée, sauf si une telle
connexion n'est pas susceptible de se produire en usage normal.

19.105 Les électrificateurs fonctionnant sur piles ou accumulateurs et destinés a étre
raccordés au réseau dont la tension assignée pour ['alimentation par piles ou
accumulateurs est inférieure a 12 V fonctionnent dans les conditions de fonctionnement
normal lorsqu'ils sont alimentés avec une tension d'entrée de 13,2 V en courant continu.
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