INTERNATIONAL IEC
STANDARD 60335-2-76

Second edition
2002-08

RN

Safety —

Part 2-76:

Reference number
IEC 60335-2-76:2002(E)



https://standards.iteh.ai/catalog/standards/iec/5c3758ab-068a-4897-96dc-c6aa23bb6b27/iec-60335-2-76-2002

Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the
base publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.

Further information on IEC publications

thus ensuring that the content reflects current technology.
this publication, including its validity, is available in the

by the technical committee which has prepared this publicat
of publications issued, is also available from the following;

. IEC Web Site (www.iec.ch)

e Catalogue of IEC publications

The on-line catalogue on the IEC web-sj tlg-e.Htm) enables
you to search by a varie i s€ ches, technical
committees and date of p b||at|o i Iso available on
recently issued publicatio i ications, as well as
corrigenda.

e IEC Just Published

(www.iec.ch/JP.htm) is also
r Service Centre (see below) for



http://www.iec.ch/
http://www.iec.ch/catlg-e.htm
http://www.iec.ch/JP.htm
mailto:custserv@iec.ch
https://standards.iteh.ai/catalog/standards/iec/5c3758ab-068a-4897-96dc-c6aa23bb6b27/iec-60335-2-76-2002

INTERNATIONAL IEC
STANDARD 60335-2-76

Second edition
2002-08

Safety —

Part 2-76:

0 IEC 2002 O Copyright - all rights reserved

No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 2291902 11 Telefax: +41 22919 03 00 E-mail: inmail@iec.ch  Web: www.iec.ch

PRICE CODE X

Commission Electrotechnique Internationale
International Electrotechnical Commission

MexayHapoaHas 3nekTpoTexHuyeckas Komuccusa For price, see current catalogue



https://standards.iteh.ai/catalog/standards/iec/5c3758ab-068a-4897-96dc-c6aa23bb6b27/iec-60335-2-76-2002

-2- 60335-2-76 O IEC:2002(E)

CONTENTS
O T L 1 PP 4
LN 5 7 10 L@ [ ] PP 6
S T o7 o o 1= TSP 7
2 NOIMaAtiVE T OB CES . e it 7
G T B 7= 1o T4 o I PP 7
4 General FEQUITEMIENT .. . e
5 General conditions for the tests ...........ccoooiiiiiiii
6 Classification ... ..o
7 Marking and instructions ..........coocoviiiin G\
8 Protection against access to live parts
9 Starting of motor-operated appliances
10 Power input and current ... ... N N Nk e D e e e e e e enns
1T HeEAtING oo NG T R e N
12 VOid oo,
13 Leakage current and electric stre
14 Transient overvoltages...........c...... ) NG
15 Moisture resistance...........ccooooo 20U\
16 Leakage current and electric streng
17 Overload protection
18 Endurance...........
19 Abnormal operation
20 Stability and@}
21 3
22
23
24
25
26
27 Provision for earthing
P24 TS Yol XYV =Y To o] oY g ¥=Tox A To T o 1= 26
29 Clearances, creepage distances and solid insulation ..............cocoiiiiiiiiiici 26
30 Resistance to heat and fire ... 26
31 ReSIStanCe 10 FUSHING ... e 27
32 Radiation, toxicity and similar hazards ... 27
N 1 15 - 30
Annex AA (informative) Circuit for the independent control of the switching speed of
the major pulse-swWitChing deVICE ... ... e 32
Annex BB (normative) Instructions for installation and connection of electric fences ............ 33
Annex CC (informative) Installation of electric security fences.............ccoooiiiiiiiiinnn, 39

B O a P Y - e 43


https://standards.iteh.ai/catalog/standards/iec/5c3758ab-068a-4897-96dc-c6aa23bb6b27/iec-60335-2-76-2002

60335-2-76 O IEC:2002(E) -3-

Figure 101 — Schematic examples of the different types of battery-operated energizers

suitable for connection to the mains ... ... 28
Figure 102 — Current limited energizer characteristic limitline..................cooooiiiii . 29
Figure AA.1 — Circuit for the independent control of the switching speed of the major
PUISE-SWILtCRING GEVICE ...t et e e e et e e e es 32
Figure BB.1 — Symbol for Warning Sign ..o 38
Figure CC1 — Prohibited area for pulse condUCLOrS ...........ooouiiiiiiiiiiiii e 40
Figure CC2 — Typical constructions where an electric security fence is exposed to the

11 o 1 o2 41
Figure CC3 - Typical fence constructions where the electric security fence stalled

O


https://standards.iteh.ai/catalog/standards/iec/5c3758ab-068a-4897-96dc-c6aa23bb6b27/iec-60335-2-76-2002

-4 - 60335-2-76 O IEC:2002(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-76: Particular requirements for electric fence energizers

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for sfandardization comprising
all national electrotechnical committees (IEC National Committees). The objec}/0ff the IEC\is to promote

participate in this preparatory work. International, governmental and nop‘goyernmenta i ons liaising
with the IEC also participate in this preparation. The IEC collabo ates 5 ith International
Organization for Standardization (ISO) in accordance with conditio i ; . ént between the
two organizations.

2) The formal decisions or agreements of the IEC on techmc

3) The documents produced have the form of recommend
of standards, technical specifications, ¢
Committees in that sense.

4)

5)

6)

and replaces the first edition published in 1997 and its
gnstitutes a technical revision.

ce
ntd 19tc

amendmg

The text of th IEC 60335 is based on the following documents:

FDIS Report on Voting
61H/173/FDIS 61H/174/RVD

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

This Part 2 is to be used in conjunction with the latest edition of IEC 60335-1 and its
amendments. It was established on the basis of the fourth edition (2001) 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
energizers.
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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 “replacement”,
the 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, 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
associated noun are also in bold.

The committee has decided that the contents of this publicatio
2004. At this date, the publication will be

e reconfirmed;
* withdrawn;

+ replaced by a revised edition, or
« amended.

The following differences exist in the countries indi below:
— 6.101: Only energy limitg f s (Austyria, Denmark, France, Germany, Netherlands,

Norway, Switzerland and Uni

A bilingual version of t

The contents of or


https://standards.iteh.ai/catalog/standards/iec/5c3758ab-068a-4897-96dc-c6aa23bb6b27/iec-60335-2-76-2002

-6- 60335-2-76 O IEC:2002(E)

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.

This standard takes into account the requirements of IEC 60364 as far as possible so that
there is compatibility with the wiring rules when the appliance is connected to the supply
mains. However, national wiring rules may differ.

the requirements and, if
with the standard.

9,
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-76: Particular requirements for electric fence energizers

1 Scope

This clause of Part 1 is replaced by the following.

This International Standard deals with the safety of electric fence energizers, the rated

NOTE 101 Examples of electric fence energizers coming within the scope o
— mains-operated energizers;

— battery-operated electric fence energizers suitable for connecti
— electric fence energizers operated by non-rechargeable batterie
This standard does not in general take into account

— the use of appliances by young children or infirm persons

— the playing with appliances by young childre

NOTE 102 Attention is drawn to the fact that
— for appliances intended to be used on boardg

— in many countries additional requiremenis ar

— electric animal-s:

— appliances fo

Addition:

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

3 Definitions
This clause of Part 1 is applicable except as follows.

3.1.1 Addition:

For type D energizers, the rated voltage of the energizer is the rated voltage for battery
supply.
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3.1.6 Addition:

For battery-operated electric fence energizers not for connection to the mains, it is the
average input current assigned to the energizer by the manufacturer.

3.1.9 Replacement:

normal operation

operation of the appliance under the following conditions: the electric fence energizer is
operated as in normal use when connected to the supply, with no load connected to the
output terminals

3.6.3 Addition:

NOTE 101 It also includes terminals for the connection of the battery and othg
compartment that become accessible when replacing batteries even with the aid of

in a battery

3.6.4 Replacement:

live part
conductive part that may cause an electric shock

3.101
electric fence energizer
appliance that is intended to deliver pgriodical s.J0 a fence connected to it

3.102
mains-operated energizey

3.103
battery-operate ergy
energizer

— operated by bafte

ection to the mains

or being designed for connection to, facilities for
mains, or

— designed/forepe he mains and from batteries

3.104

type A ene

battery-opera gizer suitable for connection to the mains consisting of an impulse

generating circuit,™>a/battery charging circuit and a battery, the impulse generating circuit
being connected to the mains or the battery when the energizer is in operation

NOTE Type A energizers are shown schematically in Figure 101.

3.105

type B energizer

battery-operated energizer suitable for connection to the mains consisting of an impulse
generating circuit, a battery charging circuit and a battery, the impulse generating circuit
being connected to the battery and disconnected from the battery charging circuit and the
mains when the energizer is in operation. For recharging the battery the impulse generating
circuit is disconnected and rendered inoperable

NOTE Type B energizers are shown schematically in Figure 101.


https://standards.iteh.ai/catalog/standards/iec/5c3758ab-068a-4897-96dc-c6aa23bb6b27/iec-60335-2-76-2002

60335-2-76 O IEC:2002(E) -9-

3.106

type C energizer

battery-operated energizer suitable for connection to the mains consisting of an impulse
generating circuit and a battery, the impulse generating circuit being connected to the mains
or the battery when the energizer is in operation, and where it is necessary to remove the
battery to recharge it using a separate battery charger or, in the case of a non-rechargeable
battery, to replace it with a new battery

NOTE Type C energizers are shown schematically in Figure 101.

3.107

type D energizer

battery-operated energizer suitable for connection to the mains consisting of an impulse
generating circuit intended to be powered by a battery, the impulse geqerating\circuit being
connected to the battery when the energizer is in operation and the énergize the battery
being connected to a separate battery charger for recharging the battery

NOTE Type D energizers are shown schematically in Figure 101.

3.108

battery-operated energizer
energizer deriving its energy solely from batterieg
designed for connection to the mains

3.109
battery charger
appliance to be connected to the mains

3.110
fence
barrier for animals or for>s
metal wires, rods or ra

3.111 Q

fence circuit
all conductive par

3.112

the output ea
arrangements

3.113

prospective peak voltage

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

3.114

rated voltage for battery supply

voltage for battery supply, for types A, B, C and D energizers, assigned to the energizer by
the manufacturer

3.115

rated voltage range for battery supply

voltage range for battery supply, for types A, B, C and D energizers, assigned to the
energizer by the manufacturer, expressed by its lower and upper limits
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3.116

impulse duration

duration of that part of the impulse that contains 95 % of the overall energy and is the shortest
interval of integration of /?(t) that gives 95 % of the integration of /3(f) over the total impulse

NOTE [(t) is the impulse current as a function of time.

3.117
output current
r.m.s. value of the output current per impulse calculated over the impulse duration

3.118

standard load
load consisting of a non-inductive resistor of 500 Q + 2,5 Q and a varjable resistor that is
adjusted so as to maximize the energy per impulse or output current in the 500.Q resistor,
as applicable. The variable resistor is connected in series or parallgl\wi
whichever gives the more unfavourable result

3.119

electric fence
a barrier that includes one or more electric conductorsi
pulses are applied by an energizer

to which electric

3.120

connecting lead
an electric conductor, used to connet
electrode

electric fence or the earth

3.121
electric animal fence
an electric fence used\to cb

3.122
electric securit :

a fence used for se : hat/comprises an electric fence and a physical barrier
electrically isolatg e ele :

exclude animals from a particular area

3.123

physical ba

a barrierno an 1,5 m high intended to prevent inadvertent contact with the pulsed
conductor i€ fence

NOTE Physical bargjers
chainwire mesh.

are typically constructed from vertical sheeting, rigid vertical bars, rigid mesh, rods or

3.124

public access area

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

3.125
pulsed conductors
conductors that are subjected to high voltage pulses by the energizer

3.126

secure area

an area where a person is not separated from pulsed conductors below 1,5 m by a physical
barrier
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4 General requirement

This clause of Part 1 is applicable.

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 glause 6 and Slause 18.

specified in 14.101 shall be carried out\on %p f
If any electronic com a % dlamaged\ddring the tests of Clause 14, the tests of

Clause 19 are made t
have been replaced b

5.5 Addition:

The energizer is
which it is degi

The earthing~terminal o0¥'the fence circuit is connected to earth. However, if there is no
indication as to™whichy of the output terminals is to be connected to earth, the terminal that
gives the most unfavourable result is earthed.

5.8.1 Addition:
For types A, B, C and D energizers where the terminals for the connection of the battery

have no indication of polarity, the more unfavourable polarity of the voltage source replacing
the battery shall be applied.

For battery-operated energizers where the supply terminals for the connection of the battery
have no indication of polarity, the more unfavourable polarity shall be applied.

For mains-operated energizers and battery-operated energizers suitable for connection
to the mains, the reference source impedance of the mains supply shall be 0,4 Q2+ j0,25 Q.

5.101 All energizers are tested as motor-operated appliances.
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6 Classification
This clause of Part 1 is applicable except as follows.
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:

Energizers shall be of at least IPX4.

6.101 Energizers are classified as being either energy Ij or current

limited energizers.

Compliance is checked by the appropriate tests.

7 Marking and instructions

This clause of Part 1 is applicable except asNo

7.1 Addition:

Types A, B and C.ene
rated voltage @

ers that are marked with a maximum energy/impulse exceeding 5 J
ith the corresponding load resistance at which maximum

7.6 Addition:
[symbol 5036 of IEC 60417] Dangerous voltage

| [symbol 5017 of IEC 60417] Earth (ground)

The symbols for output (Fence) and output (Earth) shall be in accordance with symbols 5036
and 5017 of IEC 60417 respectively.
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