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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 pational electrotechnical committees (IEC National Committees). The objec}/0f\ the IEC\is to Fromote
international co-operation on all questions concerning standardization in the elegti q Ids. To
this| end and in addition to other activities, the IEC publishes International £ ards. } sargtion is
entjusted to technical committees; any IEC National Committee interested \in t subj 3 with may
parficipate in this preparatory work. International, governmental and nop‘goyernmenta i liaising
withl the IEC also participate in this preparation. The IEC collabo ates S ith ational
Orglanization for Standardization (ISO) in accordance with conditio ; < ben the
two|organizations.

2) The formal decisions or agreements of the IEC on technica 3 < iple, an
intefnational consensus of opinion on the relevant subjects gince each echini ntation
from all interested National Committees.

3) The documents produced have the form of recommend i ti i in the form
of s$tandards, technical specifications, ¢ 4 ational
Committees in that sense.

4) In g ational
Sta s. Any
dive clearly
indic

5) The for any
equ

6) Attd subject
of p

This 61H:

Safety ety of

house

This nd its

amen

The te 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:

- reqtirements—nroman-type

- tes|t specifications: in italic type

— notg¢s: in small roman type.

Words |in bold in the text are defined in Clause 3. When a definition concerns.

associdted noun are also in bold.

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

* reg¢onfirmed;

e withdrawn;

+ replaced by a revised edition, or
*+ anpended.

The fgollowing differences exist in the countries indi below:
— 6.101: Only energy limitg f 2 (Austria, Denmark, France, Germany,

Nofrway, Switzerland and Uni

A bilingual version of t

The cpntents of or

Nethd

ve and

H until

rlands,
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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.

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 connecied to ihe. supply
mains|. However, national wiring rules may differ.

If an @appliance within the scope of this standard also incorporates fUncti vered
by an ' ly, as
far ag i : is taken into
accou

This g takes
prece

An ap red to
compl ind to
have

An ap 3 btailed
in the a 9 and tested according to the infent of
the relquirements and, if suls omply

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
voltage of which is not more than 250 V and by means of which fencé\wire gricyltural,
feral gnimal control and security fences may be electrified or monitore

NOTE 101 Examples of electric fence energizers coming within the scope o

— mains-operated energizers;

— battery-operated electric fence energizers suitable for connecti 101;

— elgctric fence energizers operated by non-rechargeable battetie

This standard does not in general take into account

— thg use of appliances by young children or infirm persons

— thg playing with appliances by young childre

NOTE 102 Attention is drawn to the fact that

- for ;

- in ational
aut orities.

NOTE

- ap r e of a
cofrosive or ex

- sef

- elg

— eléctric animal-s:

— appliances fo

2 Nory

This ¢

Additibn?

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 battery
compartment that become accessible when replacing batteries even with the aid of

3.6.4 | Replacement:

live part

conductive part that may cause an electric shock

3.101

electnic fence energizer

applignce that is intended to deliver pgriodica s.J0 a fence connected tp it

NOTE | Electric fence energizers are hereinaftex also\tefe

3.102
maing-operated energizey
energj

3.103
battery-operate ergy
energizer

— operated by bafte
chiarging thest

ection to the mains

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

— designedforepearati he mains and from batteries

3.104
type A energizer
battery-operated energizer suitable for connection to the mains consisting of an impulse
generpting-€ircuit,~abattery charging circuit and a battery, the impulse generating (ircuit
being|connected to the mains or the battery when the energizer is in operation

i h h tically in-Ei 1041
NOTE LType-A-energizers-are-shown-schematically-in-Eigure

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.
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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 in|1pulse
generpting circuit intended to be powered by a battery, the impulse gg it{being
connected to the battery when the energizer is in operation and the énergize t attery
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
energﬂ‘izer deriving its energy solely from batterieg
desigmed for connection to the mains

d not

3.109
battery charger
applignce to be connected to the mains

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

3.111 Q

fence|circuit
all copductive par
connected galvanica

ch as

to be

3.112
earth |eléctrede
metal [structure < ally to
the output ez rthing
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

standjard load
load gonsisting of a non-inductive resistor of 500 Q + 2,5 Q and a varjable resistor“hat is
adjusted so as to maximize the energy per impulse or output current’ in the 5008Q repistor,
as applicable. The variable resistor is connected in series or parallgl\wi registor,
whichever gives the more unfavourable result

3.119
electriic fence

a barrfier that includes one or more electric conductorsi
pulse$ are applied by an energizer

to which efectric

3.120
connecting lead
an elg¢ctric conductor, used to connet
electrlode

electric fence or the|earth

3.121
electrfic animal fence
an eldctric fence used\to cb

ic securit@ :

exclude animals from a particular ar¢a

3.122
electrn
a fenq
electr

ence
3.123
physi

a barfi an 1,5 m high intended to prevent inadvertent contact with the pulsed

NOTE 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 G

eneral requirement

This clause of Part 1 is applicable.

5 G

eneral conditions for the tests

This clause of Part 1 is applicable except as follows.

5.2 Modification:

Replagethe test speciiication by the Tollowing.:

The tgsts 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 agnd\Slause 18.
Howeyer, the tests of Clauses 22 to 28 may be made on separate

For types A and C energizers, an additional sample is required

Additipn:

NOTE [101 Where electronic circuits, electronic components 6 ulated,
specially prepared samples may be needed for the tests of 19:1

5.3 Addition:

The measurements of 22.108 shall be~carried o tests
specified in 14.101 shall be carried out\on [oJelis

If any|electronic com a x damaged\ddring the tests of Clause 14, the tgsts of
Clausg 19 are made twik fter the damaged electronic components
have been replaced b onents

5.5 Addition:

The energizer is on for
whichl| it i 1 neans
for ad| ted to
within

The & 2 is no
indicattion 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 —Additiom:

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 lj
limited energizers.

Compfiance is checked by the appropriate tests.

7 Marking and instructions

This dlause of Part 1 is applicable except asNo
7.1 Addition:

Enerdizers shall be marke

Types A, B and C.ene
rated |voltage @
Battefy-operated ¢

WARNIN

Enerdgy
shall |a
energy/imp

7.6 Addition:

or

Cc

ers that are marked with a maximum energy/impulse exceedi
ith the corresponding load resistance at which ma

irrent

ply or

hg 5J
imum

[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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7.12

Addition:

Instructions for types A, B and D energizers shall

— include a warning against using non-rechargeable batteries;

— state that, during charging, lead-acid batteries must be placed in a well-ventilated area.

The instructions for battery-operated energizers shall in particular emphasize the warning

marke

d on the energizer that states the substance of the following:

WARNING: Do not connect to mains-operated equipment.

7.101
and in

and 5036 of IEC 60417 respectively.

the wq

If a sV
marke
REDU

The |4
at lea

Comp

7.102
termin
colour
polari

Comp

7.103

Such

fencep) or-Ahnhex

NOTE

Unless the correct mode of connection is obvious, the output termijr shall be
delibly identified by marking with the words EARTH and FENCE,

learly
5017

d with

all be
ER or

ght of

supply

br the
gative

information_shall contain the substance of the wording given in BB.1 (electric gnimal

RR
DB

(electric security fences), as appropriate.

Itjs“recommended that energizers intended for use with electric security fences also be suppli

ed with

the inf

rmation given in Anhex Cu.

Compliance is checked by inspection.

8 Protection against access to live parts

This ¢

8.1.4

lause of Part 1 is applicable except as follows.

Addition:

The means for the connection of the fence is not considered to be a live part.
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9 Starting of motor-operated appliances

This clause of Part 1 is not applicable.

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

10.101 For energy limited energizers that are marked with a maximum energy/impulse
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 pn the
enerJizer by more than £5 %.

Compliance is checked by the following test.

The energizer is supplied at rated voltage or rated voKRage k y, as
appropriate, under conditions of normal operation b Y] jsti load
conngcted across its output terminals.

The gnergy per impulse dissipated in the resistife lgad conre Z rgizer
output terminals is measured using the meas . The
resistive load value is measured after\it is iZe the energy per impulse

measuired.

11 Heating
This dlause of Part 1 is app
11.2 |Addition:

For ty for mains supply, type D energizers when connected

for battery charge : energizers when connected for mains supply with
batter] ] the largest type for which the energizer is desighed is
conneg 4 QrImN theConnection of the battery supply. Before starting the test,
the b4 8 disCH an extent that the voltage delivered by the battery dogs not
excee RE i j

11.5

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.

Types A and 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.

Types A, B, C and D energizers, when they are connected for battery supply, and battery-
operated energizers are supplied at the terminals for the connection of the battery with the
most unfavourable supply voltage between
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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
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.

Table 101 — Battery source impedance

Internal resistance per cell

[~ Supply to the terminals for the 1%
connection of the battery /\6

Non-rechargeable echargeable

batteries l?aQeri
1,1 times rated voltage for battery supply 0,08 05’(@
1,0 times rated voltage for battery supply 0,10 < 0,085
0,75 times rated voltage for battery supply 0,7 \ 0,006

0,55 times rated voltage for battery supply

<2>9\ \ —

awore\w\rm/{onnected in
ted’for batter: c@g upply, are supplied from a
having the form of

NOTE When determining the internal resistance of
parallel are considered to be one cell.

Type D energizers, when they are cofine
source incorporating a series resistance
* a half-wave rectified sine-wave with arf r.m.s. va , {o the rated voltage for battery supply,

* a full-wave rectified si
supply,

fqual to the rated voltage for battery

which
1.7

The e conditions are established.

12 Void

13 L nt anhd electric strength at operating temperature

This dlause-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:

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 types A, B and C energizers;

— 14.102 to 14.104 for type D energizers;

— 14.104 for battery-operated energizers with a rated voltage exceeding 42,4 V.

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

protection devices are allowed to operate.

Mains-operated energizers and types A, B, C and D energizers are fixed to a meta

having dimensions that are at least 150 mm in excess of those of the ort
the energizer on the plate, and are then installed as in normal use.

Battefy-operated energizers are installed as in normal use.

The tests are made by means of an impulse generator producy
lightning impulses having a front time of 1,2 us and &ime
tolerahces being

I+

g % for the peak value;

I+

30 % for the front time;

40 % for the time to half-value.

I+

Small|oscillations in the impulse are aflowed,
impulse is less than 5 % of the peak\val
time, amplitudes up to 10 9

The shape of the impulse
The adjustment shall he
test df 14.104,{;}
necesjsary to asc inNth
prospective peak yQ s

The impulse generatok toNb
at the|test vo

14.102
of 2U{ but no

— the oufput termirals and a.c. input terminals connected together and the metal pla

mfins-operated energizers and types A, B and C energizers,

plate
ion of

Ve full

s, the

of the
b front

prator.
or the
5 only
of the

1254

bItage

fe, for

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

the interval between consecutive impulses being at least 10 s.

14.103 Five positive and five negative impulses, each having a prospective peak voltage
of 2U,y but not less than 25 kV, are applied between the output terminals connected together

and

— the a.c. input terminals connected together, for mains-operated energizers and types A,

B and C energizers,

— the terminals for connection of the external battery charger, for type D energizers,

the interval between consecutive impulses being at least 10 s.
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If, during this test, a surge protection device operates, the test is repeated with the surge
protection device rendered inoperative. During the repeat test no disruptive discharges are
allowed.

If the energizer has more than one fence circuit, each fence circuit is subjected to this test
in turn, the other fence circuits being open-circuited.

14.104 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.

15 Moisture resistance

This ¢

16 L
This ¢
16.1

Comp
- 16

su
- 16
16.2
The td

16.3

Other

lause of Part 1 is applicable.

eakage current and electric strength

lause of Part 1 is applicable except as follows.

Modification:

iance is checked by the tests of

.2, 16.3 and 16.102 for mains-opeéxateun | and battery-operated ener

Modification:

st voltag

Addition:

values

. \ﬁoints of application Test voltage a
Betwegen the 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 ° 2Uo but not less than 10 000 V
Between the supply circuit and the fence circuit 2Uo 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

jizers

accessible parts.
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16.101 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, being disconnected.

The insulation between the poles of the supply circuit is then subjected for 1 min to a d.c.
voltage of approximately 500 V. Before this test is made, capacitors, resistors, inductors,
transformer windings and electronic components that are connected between the poles of
the supply circuit are disconnected. When a capacitor forms part of an integrated circuit and
cannot be disconnected separately, the circuit as a whole is disconnected.

No breakdown shall occur during the test

16.102 Immediately after the tests of 16.3 and 16.101, the output\ characteristidqs are
measuyired as specified in 22.108.

The values measured shall be within the limits specified in 22. in an
unfavpurable way by more than 10 % from the values measuread D8.

17 Qverload protection of transformers and as

This dlause of Part 1 is not applicable.

18 Endurance

Enerdizers shall be so constructed that t 3 s that
may he encountered in nopM - berate
under|these conditions.

Compliance is checkeq

Mainsg -operate ed for
mains| supply are 0Ré is the
rated|voltage.

Type |D enefgi o under
condifions o 2

Battery-operated € n are
placed in their ual to
the rqted voltage argest
type fpr .which the energizer is designed. The battery shall be fully charged at the begjinning
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.

For types A and D energizers, a battery of the largest type 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.

The other sample, for types A and C energizers, is to be connected for battery supply and
supplied from a battery of the largest type 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.
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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 the
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 and shall not deviate in an
unfavourable way by more than 10 % from the values measured during the test of 22.108.

During the test, the energizer shall show no change impairing its fu
compound, if any, shall not flow out to such an extent that live parts are(exp6
energlizer shall still meet the requirements of Clause 8.

the sealing
&d apd the

19 Abnormal operation
This dlause of Part 1 is applicable except as follows.

19.1 |Modification:

Instedd of the indication of the subcla
followfng applies.

ious types of appliancgs, the

Energizers are subjected to the tests q ) 01, 19.102, 19.103 and 19.104.

Additipn:

The e@nergizer | o) opt that the battery, where applicable, i$ fully
chargegd.

During the tests, f Sible to the user are short-circuited.

19.111

Comppnents, ex jor switching device, directly related to the pulse interval timjing of
the major swi ' evicé where this is an electronic component, are exempt from the tests
of 19.111.2.

19.11{3.<Not applicable.

19.12 Addition:

If, for any of the fault conditions, the impulse repetition rate is greater than 1 Hz and the
safety of the energizer depends upon the operation of a non-self-resetting protective
device incorporating an internal fuse, the test is carried out three times to ensure that this
fuse operates reliably and that internal parts are not damaged at the increased impulse
repetition rate.
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19.13 Addition:

During the tests the output characteristics 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 2 shall not exceed 2,5 J/s for a period
exceeding 3 min before the energizer is rendered inoperative by a non-self-resetting
protective device.

The temperature rises of the windings shall not exceed the values shown in Table 8.

being
r fault

y [fo be

m the
Lrable
by are

it and

of the impulse devicg, are
e unfavourable;

jrecuit,

parts
other

tching
imately
Df this

NOTE ai i e a beed of
the major pulseswjtct 3

19.10 , ] j ] itipns in
turn, whi j

— with\the energizer connected for battery supply, terminals for the connection of the hattery
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 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:

— 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 load, including a short circuit.
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19.104 Battery-operated energizers and 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.

20 Stability and mechanical hazards

This c

lause of Part 1 is not applicable.

21 Mechanical strength

This ¢

21.101

Comp

jance is checked by the following test.

lause of Part 1 is applicable except as follows.

The energizer shall withstand the effect of being dropped.

The epergizer is bolted centrally to a board 1 000 mm_*
and approximately 25 mm thick. The board is suppor,
of timper of such a size that the energizer is held ¢le

board
repea
longit

After

22 C
This ¢
22.31

The rg

22.32

The r
suita

fed 20 times. This procedure is
idinal edges in turn.

he test, the energizer shall show no

g\iama

onstruction

lause of Pai1 i
Modification,

22.10

quirement applie
le for,connection to the mains.
Oor mains-operated energizers an

only to mains-operated energizers and battery-operated ener

attery-operate

h wide
baulks
of the
est is
other

gizers

gizers

energizers suita

e 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 circuit
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 directly
or indirectly through other metal parts.

In particular, precautions shall be taken to prevent

— displacement of input or output windings, or the turns thereof;
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— undue displacement of parts of windings, or of internal wiring, in the event of a rupture or
loosening of connections.

Compliance is checked by inspection and by the tests of the other clauses of this standard.

NOTE 1 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 should provide the required degree of isolation.

NOTE 2 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 3 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 {oeach other ang to the
cofle of the transformer;

— windings on a single spool with a partition wall, both of adequate insulating matefial preyided\that the spool
angl partition wall are pressed or moulded in one piece, or that, in the case of a,piished-on partition wall, there
is an intermediate sheath or covering over the joint between the spool and the{partiti \

— comcentric windings on cheekless formers, provided that

* | each layer of the winding is interleaved with adequate insulating materi jecti yond the end turns
of each layer,

* | one or more separate sheets of insulating material of adequa it are prqvided between the input
winding and the output windings, and

e | the windings are impregnated with a hard-baked or( othér psuitables materigV that fully penetrates the

NOTE 4

22.102 S ; -operated energizers suitable for
connection to the mains, transform ircuit shall be placed in a separate
compartment. This compar, i part that is, or can come, in cpntact
with the mains, with th i t Qput winding of the transformer. The bushings

referred to in 22.105 shall be int

Compliance is ch 1 e tests of the other clauses of this standdrd.

22.1083 For metal® > : izers, the output terminals shall be placed do that
exterrjal conductors s€ terminals are not likely to come into contact with the
enclosure.

Compliance

22.104

— the¢ conducto
connected;

fop’ the connection of the fence and the earth electrode can be [easily

— it [s\poOssible to actuate switches and other controls, if this is necessary in normdl 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 electric shock.

Compliance is checked by inspection.

22.105 For mains-operated energizers and battery-operated energizers suitable for
connection to the mains, any assembly gap in supplementary insulation shall not be co-
incidental with any such gap in basic insulation, neither shall any such gap in reinforced
insulation give straight access to live parts.

Compliance is checked by inspection.
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22.106 In types A, B and 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 and battery-operated energizers, parts in a battery compartment
that become accessible when replacing batteries, even with the aid of a tool, shall not be
live parts.

Compliance is checked by inspection, measurement and by the tests specified for double
insulation or reinforced insulation.

22.10& Battery-operated energizers and battery-operated energjzers suitabIL for

conneéction to the mains shall be provided with means to preve being

subje¢ted to an electric shock due to the energizer output voltage, attery

to the|energizer.

Compliance is checked by inspection.

NOTE | Examples of such means are:

— a gwitch that isolates the terminals for the connection of the batt

— adontrol that enables the output voltage to be reduced to z¢

— inspjlated crocodile clips or similar devices.

22.108 Energizer output characteristies shallNg

— the impulse repetition rate shall not’exceed

— th shall
not exceed 10 ms;

— for energy limite exgi j bf the
standard load shall not

— for current bf the
standard load
e | an impulsé on ‘ofkgreater than 0,1 ms, the value specified by the characferistic

limit line d ;

e [anim

Compfiance | : pltage

in 11.5, the € th the

standErd load tc¢ n rate

the standard load

The I Ib'dbulb‘lllb‘lIiD dlc Illdu'U Ublllly d IIIUabUIiIIy allallyb'lllb'llt VVI.lllll dll I'II[Julf illl[Jb' 'ance

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

22.109 If the energizer is provided with more than one fence circuit, the output
characteristics shall be within the limits specified in 22.108 for any possible connection of
the fence circuits.

The impulses for the individual sets of output terminals shall 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;
for any possible combination of individual impulses.

Compliance is checked by the measurements specified in 22.108
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22.110 For types A and B energizers that have terminals for the connection of the battery,
the no-load d.c. output voltage shall not exceed 42,4 V.

Compliance is checked by measuring the no-load d.c. 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 test.

The ppak value of the output voltage is measured, using a measuring 3 ¢ cribed
in 22108 with the energizer supplied with the voltage in 11.5 unde i rmal
operdtion, but with a load connected to the output terminals consistin saciter faving
a capacitance that can be varied between 0 and 200 nF in steps of ap ) ;

23 Internal wiring
This dlause of Part 1 is applicable except as follows.
23.7 |Replacement:

For m G ers suitable for conngction
to thg mains, conductors identified by iation green/yellow shall not be used.

Compliance is checked b

24 Components

lause of P@' 5

This ¢

This ¢

25.1

Type
mean
the same degree of protection against moisture as required for the energizer,

compatible with appliance couplers complying with the standard sheets of IEC 60320.

Compliance is checked by inspection.
25.5 Addition:

The flexible leads or flexible cord used to connect the battery in battery-operated energizers
shall be assembled with the energizer by a type X attachment.

25.7 Replacement:

Supply cords, other than the flexible leads or flexible cord connecting an external battery or
battery box with an energizer, shall not be lighter than
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— 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.

25.8 Addition:

25.13( Addition:

This nequirement is not applicable to the flexible leads or fle ternal

batterjes or a battery box with an energizer.
25.23( Addition:

In types A, B, C, D and battery-operated energizers| if/the\b
box, the flexible lead or flexible cord cgnnectind with the
be anlinterconnection cord.

g placed in a separate
nergizer is considefred to

25.1071 Battery-operated energizers s v itable means for connection ¢f the
battery. If the type of battery is mark 3 er, the means of connection shall be
suitablle for this type of batje

Comp

26 T
This d
26.1

The sec

26.5 |Addition:

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

conductors are connected or disconnected.

Compliance is checked by inspection and by manual test.

26.103 Devices for clamping the conductors connecting the fence or the earth electrode to

the energizer shall not serve to fix any other component.

Compliance is checked by inspection.

27 Proviston forearthing
This dlause of Part 1 is applicable except as follows.

27.1 [Addition:

NOTE 101 In class Il energizers provision may be made for connecting at le
earth €flectrode.

28 Slcrew and connections

This glause of Part 1 is applicable.

29 C
This g
Additi
Comp

29.10

B to the

hd the

The clearances between the poles of the supply circuit in battery-operated energizers shall

be nof less than 2 mm, when the energizer is fitted with conductors as in normal use.

Compliance is checked by measurement.

30 Resistance to heat and fire

This clause of Part 1 is applicable except as follows.
30.2.1 Modification:

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

30.2.2 Not applicable.


https://iecnorm.com/api/?name=3af21c45550de26c86b99620a4702e0e

60335-2-76 O IEC:2002(E) - 27 -

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. Severity 2 is applicable.

Before the test, coatings are scratched by means of a hardened steel pin, the end of which

has the _form of a cone with an nngln of 40° Its fi’n s rounded with a rad.

ius of

0,25 mm + 0,02 mm. The pin is loaded so that the force exerted along its
The scratches are made by drawing the pin along the surface of the &
approkimately 20 mm/s. Five scratches are made at least 5 mm apartdand a
the edge.

After the test, the appliance shall not have deteriorated to suc
this sfandard is impaired. The coating shall not have brokep a
the metal surface.

a

32 Radiation, toxicity and similar hazards

This dlause of Part 1 is applicable.

&

compliand
ave loosene

0,5 N.
bed of
h from

e with
o from
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Connection for
battery operation

Connection for
mains operation

v S Ch -||- IG ;:
-||-\/ '
Type B S S /\ ‘ f\\ F
) = Elen P .G\>
Qs
- - ST
NS T
A 1oL
|
— S ré i F
h C : B.Ch_c — lf —
x 4] iF |
R

= supply mains

= battery charger circuit

= impulse generating circuit

= separate battery charger

= battery

= fence connection

Figure 101 — Schematic examples of the different types of battery-operated
energizers suitable for connection to the mains
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Annexes
The Annexes of Part 1 are applicable except as follows.

Annex A
(informative)

Routine tests

This Annex—ofPart 1 isapplicable exceptas-follows
i ig g

A.2 |Electric strength test

Additibn:

For mains-operated energizers and battery-operated enérgize
to thg mains, an electric strength test is carried out between th
fence|ccircuit, the test voltage being 10 000 V, a.c., 50 0

A.3 [Functional test

Additibn:
The €n
voltal

The e

5 terminals.

- th
- th
- for

- for

operating the energizer at

uitable fof connéction
upply circuit a

nd the

rated
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Annex B
(normative)

Appliances powered by rechargeable batteries

This Annex of Part 1 is applicable except as follows.

Addition:

The modifications to 3.19, 11.7, 19 and 30.2 are not applicable.
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Annex AA
(informative)

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

A suitable circuit for external independent control of the switching speed of semiconductor
devices used as the major pulse-switching device in the energizer. in accordance with the
eightl dashed item of 19.101, is shown in Figure AA.1.

The cjircuit is used to reference the gate signal of the major pulseg itcHing ijce fo the
voltage across this device so that it can be triggered at the same paint\ Ji ycle.

The reéference voltage should be of such a value that the co ' j ) er the
whole[range of the energizer charging voltage, thereby alloWwing be set

at any| desired frequency.

The input impedance of the comparator circuit sho 5e
results of the test.

e the

Vco

RN

Key
Vc = Charging voltage

Vr = Reference voltage
Sg = Gate signal
Pot = Switching speed adjustor

Op = Comparator

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

Instructions for installation and connection of electric fences

BB.1 Requirements for electric animal fences

Electr- 5 H-e B-H B a--C '5 ;'V e 5!,9"5' o> ars ",
maintained in a manner that minimizes danger to persons, animals or thei
Electric animal fence constructions that are likely to lead to the e

persops shall be avoided.

An electric animal fence shall not be supplied from two
indep¢ndent fence circuits of the same energizer.

For a
indepq
be at
condu

Barbe|

A non
more
electr
minim
wire aI

Follow
A dist
any o

or the

Conn
struct

Conn

maintained between the energizer earth electrod
gcted parts such as the power supply system protective

tel earth.
] : that are run inside buildings shall be effectively insulated from the e
iral parfs-0f.the puilding. This may be achieved by using insulated high voltage ca

bcting leads that are run underground shall be run in conduit of insulating mate

and

als or

from

rgizer

y non-

bne or
or the
| at a
arbed

e and
earth

arthed
Dle.

rial or

else i

Sulated nign voltage Cable shidll De Used. Lare Imust De tdakeln 10 avold dalfage

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,

comm

unication cables or data cables.

Connecting leads and electric animal fence wires shall not cross above overhead power or

comm

unication lines.

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.
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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 BB1.

Table BB1 — Minimum clearances from power lines for electric animal fences

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

If connecting leads and electric animal fence wires are installed nea

line, their height above the ground shall not exceed 3 m

This height applies to either side of the orthogonal projection ¢
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— 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.

NOTE 1 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.
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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 for electric security fences

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.
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Connegctingleads tifat 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.

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 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.

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.
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If connecting leads and electric security fence wires are installed near an overhead power
line, the clearances shall not be less than those shown in Table BB2.

Table BB2 — Minimum clearances from power lines for electric security fences

Power line voltage Clearance
Vv m
<1 000 3
>1 000 and <33 000 4
>33 000 8
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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 BB1, or

— the substance of “CAUTION: Electric security 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 security 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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