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Foreword

The CENELEC questionnaire procedure, performed
for finding out whether or not the International
Standard IEC 1011 :.1989 could be accepted
without textual changes, has shown that some
common modifications were necessary for the
acceptance as European Standard. The reference
document, together with the common
modifications prepared by the CENELEC Reporting
Secretariat SR 61H, was submitted to the
CENELEC members for formal vote.

The text of the draft was approved by CENELEC as
EN 61011 on 10 December 1991.

The following dates were fixed:

- latest date of publication
of an identical national
standard (dop) 1993-01-01

- latest date of withdrawal
of conflicting national
standards (dow) 1993-07-01

For products which have complied with the
relevant national standard before 1993-07-01, as
shown by the manufacturer or by a certification
body, this previous standard may continue to apply
for production until 1998-07-01.

Annexes which are in addition to those in

IEC 1011 are numbered ZA, ZB etc. Appendices
‘and annexes designated ‘normative’ are part of the
body of the standard. Appendices and annexes
designated ‘informative’ are given only for
information. In this standard, appendices A, B, C,
E and F and annexes ZA (special national
conditions) and ZC (cross references) are
normative, annex ZB (A-deviations) is informative.

NOTE. In this document, the following print types
are used

- requirements proper: in roman type;
- test specifications: in italic type;
- explanatory matter: in smaller roman type.
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2.2

ELECTRIC FENCE ENERGIZERS

Safety requirements for mains-operated electric
fence energizers

Scope

This standard applies to mains-operated electric fence energizers
which are not designed for connection to other sources of energy.

Requirementsfor battery-operated electricfence energizers suitable forconnection
to the supply mains, for example those incorporating batteries and facilities for
charging these batteries from the supply mains, are given in EN 61011-1.

Requirements for battery-operated electric fence energizers not suitable for
connection to the supply mains are given in EN 61011-2.

Definitions

Where the terms voltage and current are used, they imply the
r.m.s. values, unless otherwise specified.

The follbwing definitions apply for the purposes of this standard:

1. Rated voltage denotes the input voltage assigned to the energizer
by the maker.

2. Rated voltage range denotes the input voltage range assigned to
the energizer by the maker, expressed by its lower and upper limits.

3. Working voltage denotes the maximum voltage to which the part
under consideration can be subjected, when the energizer is operating
at its rated voltage and 'under normal ‘operating“conditions:

When deducing the working 'voltagée,;" the*'effect of possible transient
voltages on the supply mains is ignored.

4. Rated inputirdenotes:ithecuinputdipower’sunder d-normal operating
conditions assigned to the energizeri by themaker.

5. Rated current denotes the current assigned to the energizer by
the maker.

If no current is assigned to the energizer, the rated current for the
purpose of this standard is determined by calculation from the rated
input and the rated voltage or by measuring the current when the
energizer is operating at rated voltage under normal operating
conditions. :
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6. Rated frequency denotes the frequency assigned to the energizer
by the maker.

7. Rated frequency range denotes the frequency range assigned to
the energizer by the maker, expressed by its lower and upper limits.

8. Power supply cord denot

purposes, fixed to, or
of the following methods:

£1
'
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assembled with, the energizer according to one

Type X attachment denotes a method of attachment such that the
flexible cable or cord can easily be replaced, without the aid of special
purpose tools, by a flexible cable or cord not requiring any special
preparation.

Type M attachment denotes a method of attachment such that the
flexible cable or cord can easily be replaced, without the aid of special
purpose tools, by a special cable or cord with, for example, a moulded-
on cord guard or crimped terminations.

Type Y attachment denotes a method of attachment such that the
flexible cable or cord can only be replaced with the aid of special
purpose tools normally available only to the manufacturer or his agents.

A Type Y attachment may be used either with common flexible cables or
cords, or with special cables or cords.

9. Supply leads denotes a set of wires connected to the energizer in
the factory, intended for the connection to fixed wiring, in a special
junction box or compartment within, or attached to, the energizer.

10. Basic insulation denotes the insulation applied to live parts to'
provide basic protection against unintended electric shock.

Basicpinsulationn does ynot ynecessarilyyjyinclude insulation used
exclusively for ‘functional purposes. “An electric shock from the output
terminals is not/considered_as/an.uninhtended electric shock.

11. Supplementary - 'insulatlon’” denotes an independent insulation
applied “in‘“addition' “to'“the “'basic "’ insulation,” in order to ensure
protection against/electric shock'in"the event of a failure of the basic
insulation.

12.  Double insulation denotes insulation comprising both basic
insulation and supplementary insulation.

13. Reinforced insulation denotes a single insulation system applied
to live parts, which provides a degree of protection against electric
shock equivalent to double insulation under the conditions specified in
this standard.

The term Minsulation system™ does not imply that the insulation must
be one homogeneous piece. It may comprise several lavers which cannot
be tested singly as supplementary or basic insulation.
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14. Electric fence energizer denotes an apparatus which is intended to
deliver periodically voltage impulses to a fence connected to it.

In this standard, this term is abbreviated for convenience +to
"energizer™,

15. Void
16. Void

17. Supply mains denotes a power source having a nominal voltage
exceeding extra low voltage and which is not used solely to supply an
energizer.

18. Mains-operated energizer denotes an energizer designed for direct
connection to the supply mains.

19. Fence  denotes a barrier for animals, comprising one or more
conductors, such as metal wires, rods, or rails.

20. Fence circuit denotes all conductive parts or components within an
energizer, which are connected or intended to be connected galvanic-
ally to the output terminals.

21. Live part denotes .a conductive part which may cause an electric
shock.

22. Class Il energizer denotes an energizer in which protection
against electric shock does not rely on basic insulation only, but in
which additional safety precautions, such as double insulation or
reinforced insulation, are provided, there being no provision for
protective earthing or reliance upon installation conditions.

Such an energizer may be one of the following types:

a) an energizer having a durable and substantially continuous
enclosure of insulating material,_which enyvelops all metal parts,
with the exception of small parts, such, K as nameplates, B screws and
rivets, which are isolated from_live parts by insulation at least
equivalent to reinforced insulation; such an energizer is called an
insulation-encased Class || energizer;

b) an energizer having a substantially continuous metal enclosure in
which double insulation is used throughout, except for those parts
where reinforced insulation is used, because the application of
double insulation is manifestly impracticable; such an energizer is
called a metal-encased Class [l energizer;

c) an energizer which is a combination of the Types a) and b).
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The enclosure of an insulation-encased Class II energizer may form a
part or the whole of the supplementary insulation or of the reinforced
insulation.

For functional purposes, a Class II energizer is normally provided
with means for connection to earth in the fence circuit.

voltage.

23. Extra-low voltage denotes a voltage, supplied from a source
within the energizer and when the energizer is operated at its rated
voltage, not exceeding 42 V between conductors and between conduc-
tors and earth or, for three-phase supply, not exceeding 24 V
between conductors and neutral, the extra-low voltage circuit being
separated from other circuits by basic insulation only.

24. Safety extra-low voltage denotes a nominal voltage not exceeding
42 V between conductors and between conductors and earth or, for
three-phase supply, not exceeding 24 V between conductors and
neutral, the no-load voltage not exceeding 50 V and 29 V respectively.

When safety extra-low voltage is obtained from the supply mains, it
must be through a safety isolating transformer or a converter with
separate windings.

The voltage limits specified are based on the assumption that the
safety isolating transformer is operated at its rated supply voltage.

25. Sdafety isolating transformer denotes a transformer, the input
winding of which is electrically separated from the output windings by
an insulation at least equivalent to double insulation or reinforced
insulation, and which is designed to supply a distribution circuit, an
energizer or other equipment at _safety extra-low voltage.

26. Non-detachable 'part' 'denotes -a 'part which can only be removed
with the aid of a tool.

27. :Detachablel parti-denotes:iapartowhichican be removed without the
aid of a tool.

28. Thermal cut-out denotes a device which, during abnormal
operation, limits the temperature of an energizer, or of parts of it, by
automatically opening the circuit in which it is connected or by
reducing the current, and which is so constructed that its setting
cannot be altered by the user.

29. Non-self-resettting thermal cut-out denotes a thermal cut-out
which requires resetting by hand, or replacement of a part, in order
to restore the current.

30. Tool denotes a screwdriver, a coin or any other object which may
be used to operate a screw or similar fixing means.
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31. Creepage distance denotes the shortest path between two conduc-
tive parts, or between a conductive part and the bounding surface of
the energizer, measured along the surface of the insulating material.

32. Clearance denotes the shortest distance between two conductive
parts, or between a conductive part and the bounding surface of the

__energizer, measured through air.

The bounding surface of the energizer is the outer surface of the
enclosure, considered as though metal foil were pressed into contact
with accessible surfaces of insulating material.

33. All-pole disconnection denotes, for single-phase a.c. energizers
and for d.c. energizers, disconnection of both supply conductors by a
single initiating action or, for energizers to be connected to more than
two supply conductors, disconnection of all supply conductors, by a
single initiating action. '

34. Accessible part or accessible surface denotes a part or surface
which can be touched by means of the standard test finger shown in
Figure 1.

35. The term body includes all accessible metal parts, shafts of
handles, knobs, grips and the like and metal foil in contact with all
accessible surfaces of insulating material; it does not include in-
accessible metal parts.

36. Impulse denotes that part of the output voltage which, when
measured with a load of 500 2, exceeds 12 V.

37. Prospective peak voltage denotes the peak output voltage of the
impulse generator specified in Clause 17 that would beé obtained with
the energizer not connected to the test circuit.

38. Disruptive discharge relates to phenomena associated with the

failure of insulation under electrical stress in which the discharge
completely bridges the insulation under test reducing the voltage
between the electrodes tozero or nearly to zero.

39. Normal use denotes conditions' that.apply.to the energizer during
installation and operation in accordance with the manufacturer's
instructions, and including any | conditions) that may reasonably be
expected to exist duringiuse.

40. Earth electrode denotes a metal structure that is driven into the
ground near an energizer and connected electrically to the earth
terminal of the energizer, and that is independent of other earthing
systems.

General requirement

Energizers shall be so designed and constructed that in normal use
they function safely so as to cause no danger to persons or sur-
roundings, even in the event of such careless use as may occur in
normal service.

In general, compliance is checked by carrying out all the reievant
tests.
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General notes on tests

Tests according to this standard are type tests.

The tests are made on two energizers as delivered, one being sub-
jected to all the tests with the exception of that of Clause 18, and the

_other to the teogste nf Clouse 10 and Clouse. 18,

4.3

4.4

4.4,

eras FCOS N h e

If any electronic component Is damaged during the tests of
Clause 17, the tests of Clause 19 are made twice, once before and once
after the damaged components have been replaced by new components.

Energizers are considered not to comply with this standard if there
is a fallure In a sample in any of the tests concerned.

Three energizers are supplied for the tests, the third energizer
being a spare for testing to Sub-clause 21.1, if required.

The testing of components may necessitate the submission of
additional samples of these components.

T he tests of Sub-clauses 17.2 to 17 .4 are carried out before those of
Clauses 15 and 16. Other tests are carried out in the order of clauses.

Tests are made under normal operating conditions as well as under
fauit conditions.

1 Normal operating conditiohs include:
1) Normal position of the energizer;

The position of the energizer Is considered to be normal If the
deviation_.from  the  position for. .which it is designed does not
exceed '15°; If, however, 'the'energizer 'is provided with means for
adjustment to the normal position, such as a spirit-level, the
energlzer \must' be ‘adjusted ‘within) t2° to the normal position;

2) An amblent temperature)of 9{20 + 5)°C, unless otherwise specified;

3) The most unfavourable position of parts which are adjustable from
the outside of the energizer without the ald of a tool;

4) Application to the input terminals of the most unfavourable supply
voltage between 0.85 and 1.1 times rated supply voitage, or
between 0.85 times the lower limit and 1.1 times the upper limit of
the rated supply voltage range;

Energizers for a.c. only are tested with a.c., at rated frequency,
those for d.c. only are tested with d.c. and those for a.c./d.c.
are tested at the more unfavourable supply.
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4.4,

5)

6)

Energizers for a.c. marked with a frequency range of 50 Hz to
60 Hz are tested with elther 50 Hz or 60 Hz, whichever is the
more unfavourable.

Energfzers marked with a rated frequency range other than 50 H:z

to 60 Hz are tested at the most unfavourable frequency within the

range.

Energizers designed for more than one rated voltage are tested at
the most wunfavourable voltage. Unless otherwise specified,
energizers designed for one or more rated voltage ranges are
tested at the most unfavourable voltage within the relevant range.

For energizers designed for d.c. only, If the polarity of the
supply influences the operation of the energizer, the application of
the more unfavourable polarity;

Connection to earth of the earthing terminal of the fence circuit.
If there is no indication which of the output terminals is to be

connected to earth, the terminal which gives the most unfavourable
result is earthed.

2 Fault conditions denote that, in addition to the normal operating
conditions, fuses that are accessible to the user are short-circuited
and each of the following conditions is produced in turn, associated
with such other fault conditions that are an actual consequence of the
condition chosen.

1)

2)

3]

4]

3)

6)

T he energizer is placed in its most unfavourable position even if it
is not likely to be installed In thils position In normal use.

Parts intended for adjusting the energizer, other than those
mentioned In [tem|3)Cof /Subiclause 4.4)1,) lare |adjusted to thelr
most unfavourable position, even if these parts are not intended to
be adjusted by the user, wnless they are effectlvely sealed against
further adjustment.

The earth connection 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 lIllke, which form part of the
Impulse device, are short-clrcuited or open-clrcuited, whichever s
the more unfavourable.

Fuses that are accessible without the ald of tools, serles spark
gaps In the fence circuit, discharging valves and thermal relays
are short-clrcuited.
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7) Except for electronic assemblies, .any creepage distance or
clearance between live parts of different polarity which is less
than 5 mm for the fence circuit, or 2 mm or less for other
circuits, s short-circuited, and any unlocked connection is
loosened.

8) By Investigation of the clrcult diagram of the energizer, the

4.5

4.6

4.7

e = P R

- ecircuit shall —be so configured that a worst case output within the
terms of Sub-clause 19.2 is produced.

T his conflguration of the circuit may be achleved by:

- open-circultlng or short-circuiting of any one component, or

- external independent control of the switching speed of semi-
conductor devices used as the major pulse switching device,
within the range 0.1 Hz to 2 times the supply frequency or
100 Hz whichever is the greater, or

- simulating the predicted malfunction of any electronic unit or
functional circuit.

Functional circuit in the context of this test means a group of
components (which may be an electronic unit) which act as a
whole to provide a specific mode of circuit operations e.g.
charge control circuit, output condition sense circuit etc. (In
general the malfunction of individual components within the
functional <c¢ircuit may not bring about +the worst case
condition.)

Components (except the main switching device) directly related to
the pulse Interval timing of the major switching device (if an
electronic device) are exempt from the tests of Item 8) of Sub-
clause 4.4.2.

Energizers provided with a_regulating device or a similar control are
tested with theseilcontrols adjusted:ito) thelr most unfavourable setting,
if the setting can be altered by the user.

If the adjusting means of ,the control is accessible without the aid
of a tool, this sub-clause applies whether the setting can be altered
by hand or with the aid of a tool; if the adjusting means is not
accessible without the aid of a tool, this sub-clause applies only if
the setting can be altered by hand. Adequate sealing is regarded as
preventing alteration of the setting by the user.

Uniess otherwise specified, energizers intended to be supplied by
means of a flexible cable or cord are tested with the appropriate
flexible cable or cord connected to the energlzer.

For the purposes of Sub-clauses 8.3, 16.3 and 25.8, parts separated
from llve parts by double Insulation . or reinforced insuiatlon are not
regarded as llkely to become llve In the event of an Insulation fault.
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4.8

4.9

6.1

7.1

Unless otherwise specified, the measurement of voltages and currents
is carried out with instruments which do not themselves appreciably
affect the value to be measured.

For energizers incorporating electronic circuits, see Appendix B.

Rating

The maximum rated supply voltage is 250 V.

Compliance is checked by inspection of the marking.
- The requirements of this standard are based on the assumption that in

normal use the voltage between the supply lines and earth does not
exceed 254 V.

Classification

Energizers are classified according to protection againstelectric shockand according
to degree of protection against harmful ingress of water.

Requirements with regard to the classification of energizers are
given in Sub-clauses. 10.1, 22.1 and 22.2.

Marking

Energizers shall be marked with:

rated voltage(s) or rated voltage range(s), in volts;

- symbol for nature of supply;

- rated frequency or rated,frequenty ;range, :in hertz, unless the
energizer is designed for d.c. only;

- rated input, "if 'greater than'25"W, "in" 'watts" or 'kilowatts, or rated

current in amperes;

- maker's or responsible vendor's name, trade mark or identification
mark;

- maker's model or type reference;

- symbol for Class |l construction;

- designation for degree of protection against harmful ingress of water not less
than IPX4;

A first characteristic numeral may be used instead of an X if the
relevant - degree of protection with respect to persons is provided by
the energizer.
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-~ the European Standard number and/or the corresponding number of the
national standard implementing the European Standard;

-  the words "Read full ihstructions before. use".

Additional markings are allowed, provided they do not give rise to
misunderstanding.

7.2 If the energizer can be adjusted to suit different rated voltages the
voltage to which it is adjusted shall be easily and clearly discernible.

For energizers where frequent changes in voltage setting are not
required, this requirement is considered to be met if the rated voltage
to which the energizer is adjusted can be determined from a wiring
diagram fixed to the energizer; the wiring diagram may be on the inside
of a cover which has to be removed to connect the supply conductors.
This diagram may be on a card which is riveted to the cover, or on a
paper or similar label secured by an adhesive;,; but it must not be on a
label loosely attached to the energizer.

7.3 For energizers marked with more than one rated voltage or rated
voltage range, the rated input for each of these voltages or ranges
shall be marked, if greater than 25 W.

7.4 When symbols are used, they shall be as follows:

Y 2P volts
A e e amperes

Hz e hertz

W e watts

KW o e kilowatts

wF .. microfarads

15 1 o T minutes
- seconds

~ .. 14elR- S LANDARD alternating’ current

T e et rrela verd oS4 direct \current

e e rated current of the appropriate
fuse-link, in amperes
@ ........................... Class 11 ‘construction
II ........................... output (FENCE)
L. e output (EARTH).

The symbol for nature of supply shall be placed next to the marking
for rated voltage.

The dimensions of the symbol for Class Il construction shall be such
that the length of the sides of the outer square is about twice the
length of the sides of the inner square. The length of the sides of the
outer square shall not be less than 5 mm, unless the largest dimension
of the energizer does not exceed 15 cm, in which case the dimensions
of the symbol may be reduced, but the length of the sides of the
outer square shall not be less than 3 mm.
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